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INTRODUCTION

This report presents the findings of our subsurface explorations and geotechnical engineering

evaluation for a proposed commercial yard, to be located east of Highway 167 andjust north of 24th
Street East on the l36th Avenue East in Sumner, Pierce County, Washington. The site location is shown

on the Vicinity Mup, Figure l. This study was accomplished in general accordance with our proposal No.
16-04-489, dated April 1,2016, and was granted to proceed by written authorization of Mr. Jacob

Cimmer of Johansen Excavating,Inc. on May 9,2016.

2.0 PROPOSED DEVELOPMENT

The proposed development plan is shown in the Site & Exploration Plan, Figure 1, prepared by
Innova Architect, and in the TESC and Grading Plans, Figure 2 and 3, prepared by Larson & Associates.
The proposed development plan calls for constructing a commercial yard with a 20,000 SF, two-storey
building, and associated driveway and parking areas around the building. Also, a proposed 53,757 SF
gravel area east of the proposed building area will be re-built for equipment and vehicle storage.

Based on the information provided by Innova Architects, the perimeter wall load will be 5.7 kips
per lineal foot, the isolated column load will be 135 kips, and the slab-on-grade floor load will be 350

pounds per square foot (ps|.

The existing native grades and the final design building grades were available from Larson and

Associates. The TESC plans show that in general, the current native grades are 63 and 64 at the proposed

building pad and re-built vehicle storage areas, respectively. The final grades in the building pad area will
be 69, which demonstrates that the approximate fill thickness will be 6 feet in the building pad area.

Approximately,2to 4 feet of fills will be required in the proposed storage vehicle areato achieve the final
grade in this area.

The proposed development will include asphalt-paved driveway and parking areas around the
building, and re-built gravel paved area in the existing gravel paved area raising the current gravel paved

grade to2to 4 feet high. We anticipate vehicle traffic in the proposed building pad arca will primarily
consists of passenger vehicles with occasional waste management trucks, and in the proposed storage

vehicle area the traffic will consists of large commercial trucks and track vehicles.

The conclusions and recommendations oontained in this report are based upon our understanding
of the above design features of the development. We recommend that PGE should be allowed to review
the final grades and the actual features after the final construction plans are prepared so that the
conclusions and recommendations contained in this report may be re-evaluated and modified, if
necessary.
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3.0 SCOPE OF SERVICES

The purpose of this study was to evaluate the geotechnical aspects of the proposed development, and

to identiff and address the geotechnical issues tha{ may impact the proposed site development. The scope of
this geotechnical study included field explorations, laboratory testing, geologic literature review, and

engineering evaluation of the field and laboratory data. This study also included interpretation of this
information to generate pertinent geotechnical recommendations and conclusions that may be used for the

design and construction of the development.

The scope of our work did not include any wetland study, or any environmental analysis or
evaluation to find the presence of any hazardous or toxic materials in the soil, surface water, groundwater,

or air in or around this site.

3.1 Field Investigation

The subsurface conditions of the project site were explored on May 16, 2016, with a total of
seven (7) test pits (TP I to 7) excavated to depths of about 7 feet below the existing grades. The general

vicinity of the exploration areas with the individual test pit locations are shown on the Site & Exploration
Plan, Figure l.

The test pits were completed using a backhoe provided by the client. Test pits were backfilled
with loosely compacted excavated soils. The specific number, location, and depth of the test pits were

selected in relation to the existing and proposed site features and the purpose of evaluation. The locations

of the test pits were selected by Mr. Santanu Mowar of PGE, and were plotted on Figure 1. The test pit
locations should be considered accurate only to the degree implied by the measuring methods.

A professional geotechnical engineer from our firm observed the excavation works, continually
logged the subsurface conditions in the test pits, collected representative bulk samples from different soil
layers of the test pits, visually-manually classified the soil samples in the field according to the methods
presented in ASTM D-2488-93 (based on the soil samples' density/consistency, moisture condition, grain

size, and plasticity estimations) and the 'Key to Exploration Logs' figure in Appendix A, and observed
pertinent site features. Samples were designated according to the test pit number and depth, stored in
watertight plastic containers, and later on transported to our laboratory for further visual examination and

testing.

Results of the field investigation are presented on the Test Pit Log, which is presented in
Appendix A. The final exploration log was prepared with our observation and interpretation of the
excavation, visual examination of the samples in the field and later on in the laboratory, and the

subsequent laboratory test results. The soils were classified according to the methods presented on the
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Figure 'Key to Exploration Logs' in Appendix A. This figure also provides a legend explaining the
symbols and abbreviations used in the soil exploration log. The soil log indicates the depth where the

soils change. It should be noted that the indicated stratification lines on the log represent the approximate

boundaries between soil types. The actual transitions of varying soil strata may be more gradual in the

field.

Laboratory Testing

Laboratory tests were conducted on several selected representative soil samples collected from
the soil test pits excavated during this study to evaluate the general physical properties and engineering

characteristics of the soils encountered. The bulk samples were visually-manually classified in the
laboratory following the procedure described in ASTM D-2488-93 (based on the soil samples'

density/consistency, moisture condition, grain size, and plasticity estimations), and later on the soil
samples' classifications were supplemented by laboratory tests data in accordance with the procedure

described in ASTM D-2487-98. Moisture content tests were conducted on selected samples in accordance

with ASTM D-2216 procedures. The results of the moisture content tests are presented on the test pit logs

in Appendix A. Two (2) sieve analysis tests (grain size distribution analysis tests) were performed on
selected samples in accordance with ASTMD-422 procedure. The results of the sieve test results with the
USCS classifications of the soils are presented on the grain-size distribution graphs, Figure 7 and 2

enclosed in Appendix B.

3.3 Engineering Evaluation

The results frorn the field and laboratory tests were evaluated and engineering analyses were

performed to develop the design information and the geotechnical engineering recommendations for the

following items of the proposed development:

General Site Development & Earthwork & Grading

Descriptions of the soil and groundwater conditions encountered.

Grading and earthwork, including site preparation, and fill placement and its compaction.

Structural fi lls requirement guidelines.

Underground utility structure trench backfilling and pipe bedding.

Site drainage including permanent subsurface drainage systems and temporary groundwater

control measures, if necessary.

Erosion control.

Potential geologic hazards: landslide, erosion, and seismic.

Geotechnical special inspection requirements.

o

o

o

o

a

a

a

a



PGE
Geotechnical Engineering Report
Prestige Worldwide Holdings, LLC,
Project No. l6-495
June 06, 2016
Page 4 of21

Structures

Foundation types and allowable bearing capacity value for supporting the proposed building
structure.

. Estimated settlement for the recommended bearing capacity and observed soil conditions.

Frictional and passive values for the resistance of lateral forces.

Slab-on-grade for the proposed building structures.

Subgrade preparation for slab-on-grade.

Seismic design considerations, including the site coefficient per 2012IBC.
Pavement thickness recommendations for the asphalt pavement section for the proposed

driveways and parking areas around the proposed building.

SURFACE AND SUBSURFACE FEAIURES

Site Location

The proposed commercial development is to be located at2003 136th Ave. E, in Sumner, Pierce

County, Washington. The project site is bounded by l36th Avenue East running north-south along the
frontage on the west side of the property, an industrial yard along the north,vacant undeveloped parcel

along the south, and a railway running north-south along the east side of the property. The site has an

access from the l36th Avenue East via a gravel drive way. The general location of the site and the
proposed development are shown on the Site & Exploration Plan, Figure 1.

4.2 Site Description

The project site is located within a region dominated by industrial yards with undeveloped
parcels. The majority of the subject site is vacant covered with grasses and bushes, and few small

scattered trees. There are three existing buildings, and existing concrete and gravel paved areas, which
will be removed. The project area is currently vacant and relatively flat. The site has high point of 68 in
the east and low point of around 64 in the west. The fluctuation in elevation is minimal and widespread.

4.3 Regional Geology

The site is in the Puget Sound Lowland, a north-south trending structural and topographic

depression lying between Olympic Mountains on the west and Cascade Mountains on the east. The

lowland depression experienced successive glaciation and nonglaciation activities over the time of
Pleistocene period. During the most recent Fraser glaciation, which advanced from and retreated to
British Columbia between 13,000 and 20,000 years ago, the lowland depression was buried under about
3,000 feet of continental glacial ice. During the successive glacial and nonglacial intervals, the lowland

o

o

o

a

a
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depression, which is underlain by Tertiary voloanic and sedimentary bedrock, was filled up above the
bedrocks to the present-day land surface with Quaternary sediments, which consisted of Pleistocene

glacial and nonglacial sediments. The glacial deposits include concrete-like lodgement till, lacustrine silt,
fine sand and clay, advance and recessional outwash composed of sand or sand and gravel, and some

glaciomarine materials. The nonglacial deposits include largely fluvial sand and gravel, overback silt and

clay deposits, and peat attesting to the sluggish stream environments that were apparently widespread

during nonglacial times.

4.4 Soil & Groundwater Conditions

Visual Soil Descriptions

The average thickness of the topsoil in the test pits are about 6 inches, which is composed of
slightly moist, loose, dark brown, SILT with roots and organics. The topsoil is then underlain by moist,
medium dense, brown SAND with Silt (USCS: SP-SM), which extends upto the top of the black, medium

dense, wet SAND (USCS: SP) encountered at approximately 5 feet depth below the existing grades. The

SAND extended up to the bottom of the test pits, and may extends further down beyond the bottom of the test

pits. Cave-in was noticed within the SAND deposit as soon as the seepage occurred. However, the upper,

brown SAND with Silt deposit was remained in intact condition during the cave-in of the SAND, acting as a

bridge above the caved-in SAND and the water. The test pits had to terminate at approximately 1 feet depth

below the grades due to the on-going conditions of the cave-in of the SAND and the seepage in the test pits.

Groundwater Cond ition s

Groundwater was encountered in the test pits at approximately 5 feet below the existing grades.

No signs of mottling were noticed within the upper, brown sand with silt layer above the black sand

deposit. As mentioned above, cave-in of the black sand deposit immediately below the upper sand with
silt deposit was noticed in almost each test pit. During the cave-in condition, the upper silt deposit acted

like a bridge preventing the further cave-in of the entire test pits.

It is to be noted that seasonal fluctuations in the groundwater elevations may be expected in the
amount of rainfall, surface runoff, and other factors not apparent at the time of our exploration. Typically,
the groundwater levels rise higher and the seepage flow rates increase during the wet winter months in the
Puget Sound area. The possibility of groundwater level fluctuations should be considered when designing
and developing the proposed development.

The preceding discussion on the subsurface conditions of the site is intended as a general review
to highlight the major subsurface stratification features and material characteristics. For more complete
and specific information at individual test pit locations, please review the Test Pit Log included in
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Appendix A. The test pit log includes soil descriptions, stratification, and location of the samples and

laboratory test data.lt should be noted that the stratification lines shown on the test pit log represent the

approximate boundal'ies between various soil strata; actual transitions may be more gradual or more

severe. The subsurface conditions depicted in the test pit log are for the test pit locations indicated only,
and it should not necessarily be expected thatthese conditions are representative at other locations of the

site.

4.5 Soil Conservation Survey Soil Descriptions

According to the United States Department of Agriculture (USDA) Soil Conservation Survey
(SCS) for Pierce County, Washington, the proposed development areas are underlain by the soil unit
'Puyallup fine sandy loam'. Puyallup fine sandy loam is nearly level soil and well drained. It formed in
sandy mixed alluvium under trees on the natural levees along the Nisqually and Puyallup Rivers.

A typical soil profile for this category is as follows:

Puyallup Sandy Loam (31)

Depth, inch USDA Texture USCS Soil Definition
0-13 Fine sandv loam SM

t3 -29 Loamy sand SM

29-60 Fine sandv loam SM

In general, the above mapped stratigraphy and its USCS classification as per the manual correlate

well with the soil profile that was observed during our exploration, and also with the USCS soil
descriptions determined from the subsequent laboratory grain size analyses performed on the

representative samples. However, the mapped unit may contain inclusions of other soil types or may

contain entirely different soil types in areas away from the test pits.

5.0 CONCLUSIONS AND RECOMMENDATIONS

The following sections of this report present detailed recommendations on the pertinent
geotechnical issues that are anticipated for the design and construction of the proposed development.

These recommendations should be incorporated into the project design, drawings, and specifications.

5.1 General

Based on this study, there are no geotechnical considerations that would preclude the proposed

development as planned, therefore, the subject site is considered suitable for the proposed development.
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According to the proposed site development plan designed by Larson and Associates, the final
building pad grade will be achieved by placing almost 6 feet thick of new structural fill above the cuffent
native grade. As per the plan, the existing gravel paved area east of the proposed building pad area will be

raised from its curent grade to 2 to 4 feet high by placing new fills above the current gravel paved area.

We recommend that the building footings, floor slab, asphalt-paved driveways and the parking
spaces, and any other load-bearing structures must be placed on the proposed fill pad to be consisted of
new structural fills compacted adequately to firm and unyielding conditions. The fill pad to be placed on
the native grades must be prepared as a firm grade showing no signs of pumping and yielding to support
the new fill pad and the load-bearing structures above the new fill pad. It should be noted that the
proofrolling of the final native subgrades should be achieved to their firm and unyielding conditions to

develop a stable and firm final native subgrades to receive the new fills. The new fills to be placed on the
final native subgrades must be compacted adeqqately to a minimum of 95 percent of the fills' laboratory
maximum dry density value as determined by ASTM Test Designation D-1557 (Modified Proctor)
method. The final native subgrade preparation and the building of the proposed fill pad must be

monitored and approved by the on-site geotechnical special inspector during the construction phases of
the project.

An allowable bearing capacity of 1500 psf for the new fill pad can be used to design the building
footings, and, a modulus of subgrade reaction value of about 150 pounds per cubic inch (pci) can be used

to design the slab-on-grade floor.

The existing gravel paved area east of the proposed building pad area will be rebuilt by placing
new fills on the existing gravel paved area to achieve the final grades in this area. The existing gravel on

the current grade can be remained left in its current state provided the existing gravel grade shows no
signs of pumping and yielding under the proofrolling of the current grade. After the proofrolling, and

approved by the geotechnical inspector, new fills can be placed above the approved grade. The fills must
be compacted adequately as described above for the building fill pad compaction.
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5.2 Site Preparation

Preparation of the site should involve cfearing, stripping, subgrade proofrolling, and filling. The

following paragraphs provide specific recommendations on these issues.

5.2.1 Clearing and Grubbing

Building Pad Area

Initial site preparation for construction of the proposed structures such as the building, slab-on-
grade floor, asphalt-paved driveways and parking areas, any other load-bearing structure, and placing new
fills on the native grades should include stripping of vegetation and topsoil from the construction areas.

Based on the topsoil thickness encountered at our test pit locations, we anticipate topsoil stripping depths

of about 6 inches, however, thicker layers of topsoil may be present in unexplored portions of the building
site. It should be realized that if the stripping operation takes place during wet winter months, it is typical
a greater stripping depth might be necessary to remove the near-surface moisture-sensitive silty soils
disturbed during the stripping; therefore, stripping is best performed during dry weather period. Stripped
vegetation debris should be removed from the site. Stripped organic topsoils will not be suitable for use as

structural fill but may be used for future landscaping purposes.

5.2.2 Subgrade Preparation

Building Pad Area

After the site clearing and site stripping, fill operations can be initiated to establish desired final
building pad grades. Any exposed subgrades that are intended to provide direct support for new fills
should be adequately proofrolled to evaluate their conditions and to identiff the presence of any isolated
soft and yielding areas and to verifl, that stable subgrades are achieved to support the proposed structures,
and any new fills. Proofrolling should be done with a loaded dump truck or a front-end loader or a big
vibratory roller under the supervision of the on-site geotechnical engineer. If it is found by the on-site
geotechnical engineer that the soil is too wet near the subgrade to be proofrolled or it not feasible to
proofroll the subgracle, then an alternative method (i,e., visual evaluation and probing with a 112-inch
diameter steel T-probe) can be used by the geotechnical engineer to identifu the presence of any isolated
soft and yielding areas and to verify that stable subgrades are achieved to support the proposed new fills.

If any subgrade area are found in soft and moist conditions, ruts and pumps excessively, and

cannot be stabilized in place by compaction the affected soils should be over-excavated completely to
firm and unyielding suitable bearing materials, and to be replaced with new structural fills to desired final
subgrade levels. If the depth of overexcavation to remove unstable soils becomes excessive, a geotextile
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fabric, such as Mirafi 500X or equivalent in conjunction with structural fills may be considered to achieve
a firm bearing subgrades to support the proposed structures and any new fills.

If needed to stabilizethe soff/wet base of an overexcavated area, we recommend to consider a6
to 12-inch layer of ballast rock or quarry spalls should be placed to form a base on which the structural fill
needs to be placed and compacted to achieve the final grade. Ballast rock should meet the requirements

for Class B Foundation Material in Section 9-03 .17 and quarry spalls should meet the requirements in
Section 9-13.6 of the 2014 WSDOT Standard Specifications. The ballast rock or quarry spalls should be
pushed into the subgrade with the back of a backhoe bucket or with the use of a large-vibratory steel

drummed roller without the use of vibration. Such decision should be made the on-site geotechnical

engineer during the actual construction of the project.

The loosely backfilled soils in the areas of exploratory test pits should be overexcavated
completely to the firm native soils and backfilled with adequately compacted new structural fills to the
final grades. Tree stumps and large root balls should be removed completely and backfilled with new
structural fills to the desired subgrade levels.

Variations in the quality and strength of the potential bearing soils in the native grades to support
the new fill pad can occur with depth and distance between the test pits. Therefore, careful evaluation of
the native bearing materials is recommended at the time of final native subgrade preparation to verifu
their suitability to support the proposed new fill pad and the structures above the fiIl pad.

5.2,3 New Structural Fills

Structural filI is defined as non-organic soil, free of deleterious materials, and well-graded and

free-draining granular material, with a maximum of 5 percent passing the No. 200 sieve by weight, and

not exceeding 6 inches for any individual particle. A typical gradation for structural fill is presented in the
following table.

Structural Fill

U.S. Standard Sieve Size Percent Passing by Dry Weight

3 inch 100
3/+ inch s0 -100
No. 4 25-65
No. 10 10-50
No. 40 0 -20
No. 200 5 Maximum*

* Based on the '/o inch fraction.
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Other materials may be suitable for use as structural fill provided they are approved by the project
geotechnical engineer. Such materials typically used include clean, well-graded sand and gravel (pit-run);
clean sand; various mixtures of gravel; crushed rock; controlled-density-fill (CDF, it should meet the

requirements in Section 2-09.3(1)E of the20l4 WSDOT Standard Specifications); and lean-mix concrete
(LMC). Recycled asphalt, concrete, and glass, which are derived from pulverizing the parent materials are

also potentially use{ul as structural fill in certain applications. These materials must be thoroughly
crushed to a size deemed appropriate by the geotechnical engineer (usually less than 2 inches). The

structural fills should have a maximum2to 3-inoh particle diameter.

PGE recommends that the following guidelines may be followed on using proper filI materials to
achieve the compaction and the associated design strength for the backfilling areas below the structures.

The specifications for each category of fills recommended below are as per the 2014 WSDOT Standard

Specifications.

For fills to be placed for constructing foundation subgardes, we recommend that a minimum, the
fills should meet the criteria for common bomow (WSDOT 9-03.14(3)). It should be noted that

common borrow will be suitable for use as structural fill during dry weather conditions only. If
structural fill is placed during wet weather, the structural fill should consist of gravel bomow

(wsDor e-03.14(l)).
For general site use, import fill material lselect Borrow' as per (WSDOT 9-03.l4(2) can be used.

5.2.4 Fill Placement and Compaction Requirements

Generally, quarry spalls, controlled density fills (CDF), lean mix concrete (LMC) do not require

special placement and compaction procedures. In contrast, clean sand, crushed rock, soil mixtures and

recycled materials should be placed under special placement and compaction procedures and

specifications described here. Such structural fills under structural elements should be placed in uniform
loose lifts not exceeding 12 inches in thickness for heavy compactors and 4 inches for hand held

compaction equipment. Each lift should be compacted to a minimum of 95 percent of the soil's laboratory

maximum dry density as determined by ASTM Test Designation D-1557 (Modified Proctor) method, or

to the applicable minimum City or County standard, whichever is the more conservative. The fill should
be moisture conditioned such that its final moisture content at the time of compaction should be at or near

(typically within about 2 percent) of its optimurn moisture content, as determined by the ASTM method.
If the fill materials are on the wet side of optimum, they can be dried by periodic windrowing and aeration

or by intermixing lime or cement powder to absorb excess moisture.

In-place density tests should be performed to verifu compaction and moisture content of the fill
and base material. Each lift of fill or base material should be tested and approved by the soils engineer

(i)

(ii)
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prior to placement of subsequent lifts. As a guideline, it is recommended that field density tests be

performed at the following frequency to determine that the compacted fills achieved the required

compaction. At least one (l) density test per 2000 square feet of surface area of the compacted and paved

areas fill pad areas and paved areas for each one-foot lift of fill.

If field density tests indicate that the last lift of compacted fills has not been achieved the required

percent of compaction or the surface is pumping and weaving under loading, then the fill should be

scarified, moisture-conditioned to near optimum moisture content, re-compacted, and re-tested prior to
placing additional lifts.

5.2.5 Settlement Monitoring

We recommend that a settlement monitoring program should be implemented in the building site

during the proofrolling of the native subgrades and the construction of the new fill pad to observe if any

excessive sefflement is taking place during these activities. The settlement monitoring should be

started prior to beginning of the native subgrade proofrolling and the new fill placement. The
monitoring frequency should be determined based on the previous day monitoring result.

5.2.6 Permanent lFill Pad Slopes

For permanent newly constructed fill pad, the side slopes should be laid back at a minimum slope

inclination of 3:1 or greater, depending on the soils to be encountered in any particular area of the site.

The new fill pad should extend beyond the limits of the load bearing area of the fill pad for a minimum of
5 feet of horizontal distance.

Where the above slopes are not feasible, protective facings and/or retaining structures should be

considered. Permanent slopes should be re-vegetated as soon as practical to reduce the surface erosion

and sloughing. Ternporary erosion protection doscribed later on in Section 5.1 .1, 'Erosion Hazard' of this
report should be used until permanent protection is established.

5.2.7 Site Drainage

Surface Drainage

The final site grades must be such that surface runoff will flow by gravity away from the

structures, and should be directed to suitable collection points. We recommend providing a minimum
drainage gradient of about 3Yo for a minimum distance of about l0 feet from the building perimeter. A
combination of using positive site surface drain4ge and capping of the building surroundings by concrete,
asphalt, or low permeability silty soils will help minimize or preclude surface water infiltration around the
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perimeter of the buildings and beneath the floor slabs. Paved areas should be graded to direct runoff to
catch basins and or other collection facilities. Collected water should be directed to the on-site drainage

facilities by means of properly sized smooth walled PVC pipe. Interceptor ditches or trenches or low
earthen berms should be installed along the upgrade perimeters of the site to prevent surface water runoff
from precipitation or other sources entering the site. Surface water collection facilities should be designed

by a professional civil engineer.

Footing Excavation Drain

Water must not be allowed to pond in the foundation excavations or on prepared subgrades either
during or after construction. If due to the seasonal fluctuations, groundwater seepage is encountered

within footing depths, we recommend that the bottom of excavation should be sloped toward one corner

to facilitate relnoval of any collected rainwater, groundwater, or surface runoff, and then direct the water
to ditches, and to collect it in prepared sump pits from which the water can be pumped and discharged
into an approved storm drainage system.

Footing Drain

Footing drains should be used where (1) crawl spaces or basements will be below a structure, (2)
a slab below the outside grade, and (3) the outside grade does not slope downward from a building. The
drains must be laid with a gradient sufficient to promote positive flow to a controlled point of approved

discharge. The founclation drains should be tightlined separately from the roof drains to this discharge
point. Footing drains should consist of at least 4-inch diameter perforated PVC pipe. The pipe should be

placed in a free-draining sand and gravel backfill. Either the pipe or the pipe and free-draining backfill
should be wrapped in a non-woven geotextile filter fabric to limit the ingress of fines. Cleanouts should

be provided. The drains should be located along the outside perimeter of the spread footings.

Downspout or Roof Drain

These should be installed once the building roof in place. They should discharge in tightlines to a
positive, permanent drain system. Under no circumstances connect these tightlines to the perimeter

footing drains.

5.2.8 Utility Support and Backfill

Based on the soils encountered at the site within the exploration depths, the upper, brown,
medium dense, silty soils appear to be adequate for supporting utility lines; provided the utility lines
maintain a minimum of 3 feet of separation between the bottom of the utility lines and the cave-in depth

and the seepage depth. The utility lines' final bottom grades must be consisted of a firm and unyielding
grade that will provide adequate support for the utility lines. A major concern with utility lines is
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generally related to the settlement of trench backfill along utility alignments and pavements. Therefore, it
is important that each section of utility be adequately supported on proper bedding material, the utility
trench be properly backfilled, and the backfilling must be adequately compacted to firm and unyielding
conditions.

It is recommend that utility trenching, installation, and backfilling conform to all applicable
Federal, State, and local regulations such as WISHA and OSHA for open excavations. Utility bedding
should be placed in accordance with manufacturer's recommendations and local ordinances. Bedding
material for rigid and flexible pipe should conform to Sections 9-03.15 and 9-03.16, respectively, of the
2014 WSDOT/APWA (American Public Works Association) Standard Specifications for Road, Bridge,
and Municipal Construction. For site utilities located within the Pierce County right-of-ways, bedding and
backfill should be completed in accordance with the Pierce County specifications. As a minimum, 518

inch pea gravel or clean sand may be used for bedding and backfill materials. The bedding materials
should be hand tamped to ensure support is provided around the pipe haunches. Trench backfill should be

carefully placed and hand tamped to about 12 inches above the crown of the pipe before any heavy
compaction equipment is brought into use. The remainder of the trench backfill should be compacted to
90 percent of the maximum dry density perASTM TestDesignation D-1557 (Modified Proctor) except
for the uppermost 18 inches of backfill which should be compacted to 95 percent of the maximum dry
density per ASTM Test Designation D-1557 (Modified Proctor). The backfill should be placed in lifts not
exceeding 4 inches if compacted with hand-operated equipment or 8 inches if compacted with heavy
equipment. Catch basins, utility vaults, and other structures installed flush with the pavement should be

designed and constructed to transfer wheel loads to the base of the structure.

The utility trenches should not be left open for extended periods to prevent water entry and
softening of the subgrade. Should soft soils be encountered at the bottom of the trench, it should be

overexcavated and replaced with select fills. As an alternative to undercutting, a Geotextile fabric or
crushed rock may be used to stabilize the trench subgrade. Where water is encountered in the trench
excavations, it should be removed prior to fill placement. Alternatively, quarry spalls or pea gravel could
be used below the water level if allowed in the project specifications.

5.2.9 ConstructionMonitoring

Problems associated with earthwork and construction can be avoided or corrected during the
progress of the construction if proper inspection and testing services are provided. It is recommended that
site preparation activities including but not limited to stripping, cut and filling, final subgrade preparation
for foundation, floor slab, and pavement be monitored by a geotechnical inspector from our firm.
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Building Foundation Recommendations

Spread Footing

Based on the proposed development plan of achieving the final building pad grade by raising the

native grades by almost 6 feet thick fill pad, it is our opinion that the foundations of the proposed building
should be supported on conventional shallow spread footings. The footings should be supported on the
new fills to be placed above the 'competent' native subgrade soils. The 'competent' native subgrade is

described as the native soil unit that must be compacted and proofrolled adequately (as the procedures

described earlier in Section 5.2.2, 'Subgrade Preparation' of this report) to firm and unyielding conditions
prior to placing new fills above the native subgrade. For the design of shallow footing foundation
supported onthe properly compacted structural fills (as described earlier in Section 5.2.4, 'Fill Placement

and Compaction Requirements' of this report), we recommend using a maximum net allowable bearing
capacity of 1,500 pounds per square foot (psf). The purpose of using a lower bearing capacity value is to
avoid the possibility of any excessive settlement of the caved-in black sand layer encountered at the
groundwater seepage level. In our engineering opinion, if the allowable bearing capacity value can be

used as recommended then the building settlement can be kept within the tolerable limit. The combination
of the adequately compacted 6 feet thick of fill pad and approximately 5 feet thick of upper, medium

dense, brown sand with silt deposit is expected to be able to provide the above recommended bearing

capacity value. For short-term loads, such as wind and seismic, a I 13 increase in this allowable capacity
can be used. We recommend that continuous footings have a minimum width of l8 inches and individual
column footings a minimum width of 24 inches. All exterior footings should bear at least l8 inches below
the final adjacent finish grade to provide adequate confinement of the bearing materials and frost
protection.

Given the soil and groundwater conditions encountered and based on the use of lower bearing

capacity value, we anticipate that the properly designed and constructed foundations supported on the

proposed fill pad should experience total and differential sefflements of less than I inch and ll2 inch,
respectively. The majority of these settlements are expected to occur during construction. This estimation was

done without the aid of any laboratory consolidation test data, but on the basis of our experience with similar
types of structures ancl subsoil conditions.

Lateral foundation loads can be resisted by friction between the foundation base and the

supporting soil, and by passive earth pressure acting on the face of the embedded portion of the
foundation. For frictional resistance, a coefficient of 0.35 can be used. For passive earth pressure, the
available resistance can be computed using an equivalent fluid pressure of 320 pcf, which includes a

factor of safety of 1.5. This value assumes the foundation must be poured "neat" againstthe undisturbed
native soils or structural fill placed and compacted as described earlier in Section 5.2.4, 'Fill Placement
and Compaction Requirements'of this report.
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Alternate Deep Foundation Option

We recommend that if the lower allowable bearing capacity value is not a feasible option to design the

building footings, and if any excessive settlement is noticed during the final native subgrade proofrolling,
andlor during or after the fill placement and compaction then alternatively, a deep foundation option such

as drilled piers or auger-cast piles should be considered to support the building structure. Due to the
presence of the water and the cave-in conditions, we expect that the piers or the piles may require casing.

Further soil investigation including drilling some deeper test bore holes will be required to determine the
soil conditions below the test pit depths. A contingency plan should be kept in-place by the owner if
excessive settlement of the native subgrades and the new fill pad are noticed during their constructions.

5.4 Slab-on-grade Floor For Building Structure

The proposed slab-on-grade floor for the proposed building can bear on adequately compacted
new structural fill pad to be placed above the native subgrades prepared as described earlier in Section 5.1

and 5 .2 of this report. After the final fill subgrade preparation is completed, the slab should be provided
with a capillary break to retard the upward wicking of ground moisture beneath the floor slab. The
capillary break would consist of a minimum of 6-inch thick clean, free-draining sand or pea gravel. The
structural fill requirements specified in Section 5.2.6, Structural Fills, could be used as capillary break
materials except that there should be no more than 2 percent of fines passing the no. 200 sieve.

Alternatively, 'Gravel Backfill for Drains' per 2014 WSDOT Standard Specifications 9-03 .12(4) can be

used as capillary break materials. Where moisture by vapor transmission is undesirable, we recommend

the use of a vapor barrier such as a layer of durable plastic sheeting (such as Crossstuff, Moistop, or
Visqueen) between the capillary break and the floor slab to prevent the upward migration of ground

moisture vapors through the slab. During the casting of the slab, care should be taken to avoid puncturing
the vapor barrier. At owner's or architecture's discretion, the membrane may be covered with 2 inches of
clean, moist sand as a 'curing course' to guard against damage during construction and to facilitate
uniform curing of the overlying concrete slab. The addition of 2 inches of sand over the vapor barrier is a
non-structural recommendation. Based on the subgrade preparation as described in Section 5.1 and 5.2 of
this report, a modulus of subgrade reaction value of about 150 pounds per cubic inch (pci) can be used to
estimate slab deflections, which could arise due to elastic compression of the subgrades.

Pavement Thickness (Building Pad Area)

A properly prepared subgrade is very important for the life and performance of the driveway
pavements. Therefore, we recommend that all driveway and pavement areas be prepared as described in
Section 5.1 and 5.2 of this report. Subgrades should either be comprised of adequately proofrolled
competent undisturbed native soils, or be comprised of a minimum of one foot of granular structural fill
that is compacted adequately. The structural fill should be compacted to 95 percent of the maximum dry
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density as determined by Modified Proctor (ASTM Test Designation D-l557). It is possible that some

localized areas of yielding and weak subgrade may still exist after this process. If such conditions occur,

crushed rock or other qualified materials as addressed in Section 5.2.6 may be used to stabilize these

localized areas.

We assumed that the traffic would mostly consist of passenger cars and occasional waste

management trucks in the building pad area. Two types of pavement sections may be considered for such

traffic, the minimum thicknesses of which are as follows:

. 2 inches of Asphalt Concrete (AC) over 2 inches of Crushed Surface Top Course (CSTC) over a
6 inches of Granular Subbase (CRB), or

. 2 inches of A.sphalt Concrete (AC) over 3 inches of Asphalt Treated Base (ATB) material.

A greater asphalt thickness will be required in the driveway areas where larger commercial trucks

and vehicles are expected, which is as follow.

. 3 inches of Asphalt Concrete (AC) over 2 inches of Crushed Surface Top Course (CSTC) over a
6 inches of Granular Subbase (CRB), or

. 3 inches of .dsphalt Concrete (AC) over 4.5 inches of Asphalt Treated Base (ATB) material.

The 2014 Standard Specifications for Washington State Department of Transportation (WSDOT)
and American Public Works Association (APWA) should be applicable to our recommendations that

aggregate for AC should meet the Class-B grading requirements as specified in 9-03.8(6). For the

Crushed Surfacing Top Course (CSTC), we recommend using imported, clean, crushed rock per WSDOT
Standard Specifications 9-03.9(3).For the sub base course, we recommend using imported, clean, well-
graded sand and gravel, such as Ballast or Gravel Boruow per WSDOT Standard Specifications 9-03.9(1)
and 9-03.14, respectively. For the asphalt treated base course (ATB) the aggregate should be consistent

with WSDOT Standard Specifications 9-03 .6 (2).

Long-term performance of the pavement will depend on its surface drainage. A poorly-drained
pavement section will deteriorate faster due to the infiltration of surface water into the subgrade soils,
thereby reducing their supporting capability. Therefore, we recommend using a minimum surfacing
drainage gradient of about lYoto rninimize this problem and to enhance the pavement performance. Also,
regular maintenance of the pavement must be considered.

5.6 Geologic Hazards

5.6.1 Erosion Hazard

Uncontrolled surface water with runoff over unprotected site surfaces during construction
activities is considered the single most important factor that impacts the erosion potential of a site. The
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erosion process may be accelerated significantly when factors such as soils with high fines, sloped surface,

and wet weather combines together. Taking into consideration of the combination of the factors like the high
fines content in the near surface silty soils, the project site is likely to experience some impact due to the

erosion during the wet winter months.

The erosion hazard can be mitigated if the mass grading activities and the earthwork can be

completed within the dry summer period. Also, measurements such as the control of surface water must
be maintained during construction, and a temporary erosion and sedimentary control (TESC) plan, as a
part of the Best Management Practices (BMP) must be developed and implemented as well. The TESC
plan should include the use of geotextile barriers (silt fences) along any down-slope, straw bales to de-

energize downward flow, controlled surface grading, limited work areas, equipment washing, storm drain
inlet protection, and sediment traps. Also, vegetation clearing must be kept very limited in this site to
reduce the exposed surface areas. A permanent erosion control plan is to be implemented following the
completion of the construction. Permanent erosion control measurements such as establishment of
landscaping, control of downspouts and surface drains, control of sheet flow over the final slope grades,

prevention of discharging water over the final slopes and at the toe of the slope are to be implemented
following the completion of the construction.

5.6.2 Seismic Design Parameters

Structural design of the proposed building at the project site should follow 2012 International
Building Code (lBC) standards. Based on our evaluations of the subsurface conditions, Site Class E from
Table 1613.5.2 of IBC should be used for design. we interpret the underlying bearing soils to corespond
to 'C', which refers to very dense soils.

5.6.3 SeismicallylnducedGeotechnicalHazards

As a part of the seismic evaluation of the site, the liquefaction potential of the site was evaluated.

Liquefaction is a phenomenon, which takes place due to the reduction or complete loss of soil strength
due to increased pore water pressure during a major earthquake event. Liquefaction primarily affects
geologically recent deposits of fine-grained sands that are below the groundwater table.

Based on the existing soil conditions explored during this study, our regional experience, and our
knowledge of local seismicity, the potentials for the seismic hazards such as the liquefaction potential in
thiq sile 4nd thg aqsociated hazards to the proposed building structure is considered very low to moderate
depending on the level of earthquake magnitude that can takes place during the design life of the
development.



PGE:::4e.,_*:r=#:-",,##
Geotechnical Engineering Report
Prestige Worldwide Holdings, LLC.
Project No. l6-495
June 06,2016
Page l8 of21

A major earthquake event (0.359) is considered as one with a 10 percent probability of
exceedance, which if occurs, the proposed building might be expected to show some structural damages,

but not collapse. If the horizontal accelerations exceeds 0.359 during a very large earthquake event then
the building can experience severe damages. A minor earthquake event (0.159) is considered as one with
a 50 percent probability of exceedance during a S0-year design life, which is similar to the 2001 Nisqually
earthquake, for which the building can survive with little damages.

Our liquefaction potential evaluation indicates that the possibility of occunence of liquefaction in
this site is almost nil during any minor earthquake event (0.15g). The combination of the factors like the
6 feet thick of adequately compacted new struotural fill pad and the presence of almost 5 feet of upper,
medium dense, sand with silt deposit, and the presence of water table at approximately I I feet below the
final pad grade the liquefaction potential in the building site is estimated to be minimum during an minor
earthquake event (0. l5g).

5.6.4 Landslide Illazard

In absence of any slope within the proposed development area the subject site is not considered to
be potential for any landslide hazard.

6.0 GEOTECHNICAL SPECIAL INSPECTIONS

Pacific Geo Engineering (PGE) recommends that the following geotechnical special inspection
services to be performed during the construction of the proposed development. According to PGE, the
following items should be considered as a minimum but not limited to.

A professional geotechnical engineer should be retained to provide geotechnical consultation,
material testing, and construction monitoring services during the construction of the project.

A pre-construction meeting should be held on-site to discuss the geotechnical aspects of the
development and the special inspection services to be performed during the construction.

The site preparation activities including but not limited to stripping, cut and filling, final
subgrade preparation for foundation, floor slab, and pavement be monitored by a geotechnical

engineer or his representative under the engineer's supervision.

A list of the possible items that require special geotechnical inspection and approval by the
geotechnical engineer is as follows:

(i) Stripping of topsoils.

(ii) Removal of unsuitable soils.

(iii) Compaction and proofrolling of any exposed subgrades that are intended to rovide direct
support for new construction and/or require new fills.
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(iv) Any structural fills to be used in this site, and structural fills placement and its compaction.
(v) The temporary or permanent excavation inclinations and excavation stability.
(vi) The footing bearing materials, bearing capacity value, and the embedment depth of the

footings prior to placing forms and rebars.

(vii) Subgrade preparation for soil supported slab-on-grade floors.
(viii) Subgrade preparation for driveways and pavements.

(ix) The compaction of the CSBC, CSTC, and the asphalt layers in driveways and

pavements.

(xi) The installation of drainage systems such as footing excavation drain and footing
drain, and daylighting of such drains and downspout or roof drains.

(xii) Bedcling and the backfilling materials, and backfilling of utility lines.
(xiii) Buffer distances from the vegetation clearing limit and the vegetation clearing limit.
(xiv) The installation and functioning of the temporary and permanent erosion and

sedimentation control plan.

(xv) The development consideration pnd construction limitations mentioned in this report.
(xvii) Any other items specified in the approved project plans to be prepared by other

consultants relevant to the geotechnical aspect of the project.

7.0 ADDITIONAL SERVICES

Additional services described below can be performed by PGE in the event the project requires
such services. These services will be performed upon written authorization of the client or the civil
engineer, and with additional cost to perform such services.

7.1 Design Phase Engineering Services

. Review of final plans.

The above scope of services can be provided by PGE under a separate contract with the owner.

Construction-time Testing and Inspection7.2

As the geotechnical engineer of record for the proposed development, we recommend that PGE
should be retained to perform a review of the project plans and specifications to verif, that the
geotechnical recommendations of this report have been properly interpreted and incorporated into the
project design and specifications. PGE should also be retained to provide geotechnical consultation,
material testing, and construction monitoring services during the construction of the project described
earlier in Section 6.0 of this report. These services are important for the project to confirm that the
earthwork and the general site development are in compliance with the general intent of design concepts,
specifications, and the geotechnical recommendations presented in this report. Also, participation of PGE
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during the construction will help PGE engineers to make on-site engineering decisions in the event that
any variations in subsurface conditions are encountered or any revisions in design and plan are made.

PGE can assist the owner before construction begins to develop an appropriate monitoring and

testing plan to aid in accomplishing a fast and cost-effective construction process.

8.0 REPORT LIMITATIONS

The evaluation and recommendations presented in this report are based upon the information
available from our subsurface explorations, and the project details furnished by the client. The study was
performed using a mutually agreed-upon scope of work, which is presented in this report.

It should be noted that PGE cannot take the responsibility regarding the accuracy of the
information available from other consultant. If any of the information considered during this study is not
correct or if there are any revisions to the plans for this project, PGE should be notified immediately of
such information and the revisions so that necessary amendment of our geotechnical recommendations
can be made. If such information and revisions are not notified to PGE, no responsibility should be

implied on PGE for the impact of such information and the revisions on the project.

Variations in soil and groundwater conditions may exist between the locations of the explorations
and the actual conditions underlying the site. The nature and the extent of variations in soil and
groundwater conditions may not be evident until construction occurs. If any soil and groundwater

conditions are eucountered at the site that are different from those described in this repoft, we should be

notified immediately to review the applicability of our recommendations if there are any changes in the
project scope.

This report may be used only by the client and for the purposes stated, within a reasonable time
from its issuance. Land use, site conditions (both off and on-site), or others factors including advances in
our understanding o[ applied science, may change over time and could materially affect our findings.
Therefore, this report should not be relied upon after 24 months from its issuance. PGE should be notified
if the project is delayed by more than 24 months from the date of this report so that we may review to
determine that the conclusions and recommendations of this report remain applicable to the changed

conditions.

The scope of our work does not include services related to construction safety precautions. Our
recommendations are not intended to direct the contractors' method, techniques, sequences or procedures,
except as specifically described in our report for consideration in design. Additionally, the scope of our
work specifically excludes the assessment of environmental characteristics, particularly those involving
hazardous substances.
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This report including its evaluation, conclusions, specifications, recommendations, or
professional advice has been prepared for planning and design purposes for specific application to the
proposed project in accordance with the generally accepted professional geotechnical engineering
practices in the local areas at the time this report was written. No waranry, express or implied, is made.

This report is the property of our client, and has been prepared for the exclusive use of our client
and its authorized representatives for the specific application to the proposed development at the subject
site in Sumner, Washington.

It is the client's responsibility to see that all parties to this project, including the designer,
contractor, subcontractors, etc., are made aware of this report in its entirety. The use of information
contained in this report for bidding purposes should be done at the contractor's option and risk. Any parry
other than the client who wishes to use this report shall notifu PGE of such intended use and for
permission to copy this report. Based on the intended use of the report, PGE may require that additional
work be performed and that and updated report be reissued. Noncompliance with any of these
requirements will release PGE from any liability resulting from the use of this report.

If there is a substantial lapse of time between the submission of this report and the start of the
proposed construction work, or if the present conditions of the site changes during the lapsed time due to
natural causes or construction activity at or adjacent to the site, it is recommended that this report be
reviewed to determine that the conclusions and recommendations of this report remain applicable to the
changed conditions.
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KEYTO EXPLORATION LOGS

Sample Descriotionaj

RELATIVE DENSITY OR CONSITENCY VS. SPT N.VALUE

COARSE GRAINED SOTLS: SAND OR GRAVEL FINE GRAINED SOTLS: S|LT OR CLAY

Approx. Relative Density (o/o) N (Blows/ft.) Approx. Undrained

MOISTURE CONTENT DEFINITIONS

Absence of moisture, dust[-[ to the touch

Damp but no visible watei

Visible free water, from below wateitable

DESCRIPTIONS FOR SOIL STRATA AND STRUCTURE

General Thickness or Spacing Structure GeneralAttitude
Parting < 1/16 in Pocket Erratic, discontinuous deposit of limited extent Near Horizontal 0-10deg
Seam 1116 - 112in Lens LenUcutar oepostt Low Angle 10 - 45 deg
Layer lz - 12in Varved Atrernaung seams ot srtt and clay High Angle 45 - 80 deg
Stratum > 12in Laminated Atrernailng seams Near Vertical 80 - 90 deg
Scattered < 1 perft Interbedded taUilg LayEl5

Numerous > 1 perft Fractured clreaKS easly atong oeilntte tractured planes

Slickensided Polished, glossy, fractured planes

Blocky, Diced Breaks easily into small angutar turnps

Sheared Disturbed texture, mix of strengLths

Homogeneous Same color and appeara-G throughout-
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TEST PIT - lr 21 3, 4, 5, 6, & 7

Date of Excavation: 05l16l16

Approx.
Depth, Ft.

Soil Descriptions Test Pit No.
Sample No./
Depth, Ft.

Moisture
Content o/o

Topsoil: Approximately 6" thick Drk.
Brn. Silt wl roots & organics; Moist,
Loose

Brn., SAND with Silt; Moist, Med. Dense TP-l-St @7

Blk. SAND; Wet, Med. Dense TP-I-S2 @ 5'

Note: Test pits were terminated
No signs of mottling were with Silt layer.
Cave-in of the Blk. Sand rn. Sand wiitr Sitt layer.
Groundwater table was encountered below the upper Brn. Sand with Silt layer at i feet below the cu*ent grades.The test pits were left open till the end of the excavations of all the test pits, and it was noticed that the warerlevel remained steady till the end of the backfilling of the test pits.
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SITE PHOTO
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looking west (l36th Avenue East) from

Photo 2 - Site looking SW corner from
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Photo 3 - site looking south from existing trailer office corner

Photo 4 - Site looking SE corner from
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Photo 5 - Site looking west from

Photo 6 - Site looking SW corner fr
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looking area drivewav

Photo 8 - Site looking south
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Photo 9 - Site looking west 1g.uu.i p*.d Oriu.,*ufl

Photo l0 - Site looking south and SE c
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Photo I I - Site looking NE c
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TEST PIT SOIL LOG PHOTO
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Photo 12 - Test pit I Soil Log :-

Soil Layer I - 0.5 ft to - 5 ft - Brn. SAND with Silt (USCS: Sp_SM); Moist, Med. Dense
Soli l,ayer 2 - - 5 ft to test pit bottom - Blk. SAND (USCS: Sp); Wet, Med. Dense

Groundwater table caused caving of the black sand deposit. The upper, brown sand with silt layer acted like abridge above the caving
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Photo l3 - Test pit 2 lloil

Soil Layer I - 0.5 ft to - 5 ft _ Brn. SAND with Sitt (USCS: Sp_SM); Moist, Med. DenseSoli t ayer 2 - - 5 fr tc, test pit boftorn _ Blk. SaNO iUSCS, ip)iWet, Med. oense
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Photo 14 - Test Pit 3 Soil Log :

Soil Layer I - 0.5 ftto - 5 ft - Brn. SAND with Silt (USCS: SP_SM); Moist, Med. Dense
Soli Layer 2 - - 5 ft to test pit botrom - Am. SaNO IUSCS: Sp); Wet, Med. Dense

Groundwater table caused caving of tlle black sand deposit. The upper, brown sand with silt layer acted like abridge above the caving



PGE
Geotechnical Engineering Study
Prestige Worldwide Holdings, LLC Site
Sumner, Pierce Countv. WA
Project No. l6-495
June 06, 2016
Page A-13

Photo l5 - Test Pit 4 Soil

Soil Layer I - 0.5 ft to - 5 ft - Brn. SAND with Silt (USCS:
Soli Layer 2 - - 5 ft to rest pit bonom - Blk. SAND (USGS:

SP-SM); Moist, Med. Dense
SP); Wet, Med. Dense

Groundwater table caused caving of the black sand deposit. The upper, brown sand with silt layer acted like abridge above the caving
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Photo 16 - Test Pit 5 Soil Log r-

Soil Layer I - 0.5 ft to - 5 ft - Brn. SAND with silt (uscS: Sp-SM); Moist, Med. Dense
Soli Layer 2 - - 5 ft to test pit bottom - Blk. SAND (USCS: Sp); wet, Med. Dense

Groundwater table caused caving of the black sand deposit. The upper, brown sand withbridge above the caving
silt layer acted like a
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r re v vvrl DrJ6.-

Soil Layer I - 0.5 ft to - 5 ft - Brn. SAND with silt (uscS: Sp-SM); Moist, Med. DenseSoli Layer2 - - 5 ftto testpit bottom - Blk. SAND (uSCS: Sp); wet, Med. Dense

Groundwater table caused caving of the black sand deposit.
bridge above the caving

Photo 17 - Test Pit 6 Soil

The upper, brown sand with silt layer acted like a
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Soil Layer I - 0.5 ft to - 5 ft - Brn. SAND with silt (uscS: sp-SM); Moist, Med. DenseSoli Layer 2 - - 5 ft to test pit bottom - Blk. SAND (USCS: Sp); wet, Med. Dense

Groundwater table caused caving of the black sand deposit.
bridge above the caving

18 - Test PitT Soil Log :

The upper, brown sand with silt layer acted like a



PGE
Geotechnical Engineering stuoy-
Prestige Worldwide Holdings, LI_C Site
Sumner, Pierce County, WA
Project No. l6-495
June 06,2016
Page A-17

Photo 19 - Typical exc

Soil Layer 1 - 0.5 ft to - 5 ft - Brn. SAND with Silt (uSCS:
Soli Layer 2 - - 5 ft ro test pit bonom - Blk. SAND (uSCS:

SP-SM); Moist, Med. Dense
SP); Wet, Med. Dense
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crlteria for Assrgnrng Group symbors and Group Names Usrng Laboratory TestsA
Soll Classlflcailon

Group
Symbol Group NameB

Coarse.Gralned Solls
More than 50% rstalned on

No. 200 sleve

Gravels
Moro lhan 50% of coarse

fractlon retalned on
No. 4 sieve

Clean Gravels
'Less than 5% flnesc

Cu>4andlsCcs3E GW Well.graded gravelF

Cu < 4and/or1> Cc > 3E Poorly graded gravolFGP

Gravels wlth Flnes
More than 12% flnesc

Flnes classlfy as ML or MH Sllty gravslF,G' HGM

Flnes classify as CL or CH GC . Qlayey gravslE c' H

Sands
SOoh or rnol€,of coarse

fractlon passss
No. 4 sleve

Clean Sands
Less than 5% flnesE

Cu>6and1<Ccs3E SW Well-graded sandl

Cu < 6 and/or 1> Cc > 3E Poorly graded sandlSP

Sands with Fines
More than 12% flnesD

Fines classify as ML or MH SM Sllty sandc'H, I

Fines.classify as CL or CH SC Clayey s"n6c, H' t

Flne-Gralned Soils
5O% .q mqf_e passes the

No. 200 sleve

Silts and Ctays
Liquld llmit less than 50

inorganic Pl > 7 and plots on or above ,,A,, lineJ CL Lean clayK L, M

Pl < 4 or plots below ,A, llneJ ML gi11K, t, u

organlc Llquld llmit -.oven diield 
< 

'.ZbLiquld llmit - not drled

Organic clayK' L' u' t't

OL
Organlc slltK, L, M' o

Silts and Clays
Llquid limit 50 or more

Inorganlc P.l. plots on or above ,A" line CH Fat clayr' r' v

Pl plots below ,A', llne MH Elastlc slltK' L' M

organtc Llquld llmlt - oven dried Organlc claYK' t-' t'l' e< 0.75 OH

Hlghly organlc solts
Liquld llmtt - not dried Organlc siltK' l- M' a

Primarlly organic matter, dark io color, and organic odor PT Peat
AB_ased on the material passing the 3-in.

(75.mm) steve,
Blt fteld sample contalned cobbles 6r
boul_ders, or both, add ',with coUOtes or
Doulders, or both,' to group name,

cGravels wlth S lo 'l2oh f Ines requlre dual
symbols:

SW-SM ilr
SW.SCsp-sM av

SP.SC silr
ctay.

Ecu = Duo/Dro cc =

Flf soil contatns > 150/o3;la)"?tot,,*,,n sand,,.togroup name.
Glf 

^flneslFs_qlly 
as CL-ML, use duat symbot GC-

GM, or SC.SM.
Hlf flnes aro organic, add ,,with organlc fines,, togroup name.

'lf solf contalns > 15% gravel, add ,,with gravel,, togroup name,

"l{.Atterberg llmlts plot ln shaded area, soil is a CL-ML, sitty ctay.

10

'l

4

0

Klf soll contains j5 lo 2go/o plus No. 200, add
"with sand', or ,,wlth gravelil whlchever ls
predominant.

Llf soil contalns > g}oh plus, No. 200
predominanlly sand, add ,,sandy', to group
namo.

Mlf soil contatns > 30% plus No. 200.
predominanily gravel, add ,,gravelly,' io group
name.

NPI . 4 and plots on or above ,A,, llne.oPl < 4 or plots below ,A', llne.
PPI plots on or above 'A,, llns.
oPl plots below ,A" llno.

o-

;40
uJ
oz
F
o
Fv) 20
J
(L

50 00 7040 50 00 7C

LtQUtD LtMtT (LL)

Grain Size in Millimekos

For. olassllloallon ot llno.orslnod Boilo
nnd ftn€.gtatnod traollon ol coarse.
gralnod sollB

Equallon ol ,,A' . llne
Horlzonlal at Pl = 4 to LL = 2S,5.

thon Pl = 0.73 (LL. 20)

Equatlon ot "U" -llno
Vsrlloel al LL = 16 to pt = 7,

lhon Pl - 0.9 (LL. sl

MH on OH

.€ r $3S: S

B8 E8 R o@ (o .a (v) N -qq $.c'? ctl

Graln Slze In Mlllfmetr.es

gR F
s.H g. 5.

8.E 3,8. q -.9.q

Gobble Cciarse Ffne Coa-iSe Medlum Fine

Silt and/or ClayGravel Sand
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SIZE - mm.

Location: Test pit 
1

#4
#10
#20
#30
#40
#60
#80

#100
#200

100.0
97.5
68.8
40.0
26.9
20.0
15.7
13.0
10.3

(no specification provided)

Material Description
Brn. SAND with Silt

PL= NP

USCS (D 24871=

DgO= 1.2737

Bff= 
0'6833

Pl= NP

(M 145)= A-l-b

E:!= 
ri,tg

Date Received: 05-16-16 Date Tested: 05-17-16
Tested By: Chrstopher Mooreddrall

Checked By: Santanu Mowar

Title: Principal

Date Sampled: 05-16-16

Client: Johansen Excavating, ln,
Project: Prestige Worldwide Holdings, Site
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Material Description
BIK. SAND

PL= NP

USCS (D 24871=

H;l=i,iiii

Date Received: 05-16-16 Date Tested: 05-17-16
Tested By: Chris Mooreddrall

Ghecked By: Santanu Mowar

Title: Principal 

-

TEST RESULTS

#4
#10
#20
#30
#40
#60
#80

#100
#200

100.0
97.0
s7.6
31.8
23.6
14.8
10.8
7.0
2.2

(no specifi cation provided)

Location: Test pit I

Date Sampled: 05- t6-16

€€ffngf" ccc
Engineerlng, Co

Client: Johansen E*ruuuting,I*.
Project: prestige Worldwide Holdings, Site
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