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Jurisdictional determination, water rights analysis, proposed pond recommendations and related plan set for
proposed construction activities to the property generally located at 752 East Quality Drive, American Fork,
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Required and 6-2-4, Liquefiable Soils. Said Sections require establishment of a restrictive covenant and
notice to property owners of liquefiable soils or other unique soil conditions and construction methods
associated with the property.
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Exhibit B — Geotechnical Investigation (Rev. 1) completed by IGES and dated August 16, 2021

Exhibit C — Geotechnical Investigation responses to Additional Review Comments from IGES
dated October 11, 2021
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On the Z Zﬁ day of Sarsear, , 2023 personally appeared before me
J0ha O tHadLel and , Owner(s)
of said Property, as (individuals and/or authorized representatives of a company), and acknowledged to me
that such individuals or company executed the within instrument freely of their own volition and pursuant

to the articles of organization where applicable. QE

NOTARY PUBLIC .
ANNE TURNER Notary Public 249 >
720482 o —_— A 20
MY COMMISSION EXPIRES My Commission Expires: & - S
SEPTEMBER 19, 2025
STATE OF UTAH

Approved as to form: American Fork City Attorney
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Legal Description D23 PG 3 of 239

All of Lot 1, PLAT "M", UTAH VALLEY BUSINESS PARK, Including a Vacation of Lot 37 and a
Portion of Lot 36,

Plat "J"", Amended Utah Valley Business Park, according to the official plat thereof, recorded
August 14, 2014 as

Entry No. 56927:2014 (Map Filing No. 14337) in the Utah County Recorder's office.
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CERTIFICATE?

I hereby certify that | am a licensed professional engineer or engineering geologist, as those terms
are defined in the “Sensitive Lands Ordinance” Section of the American Fork City Ordinances. |
have examined the letter report/geologic report to which this certificate is attached and the
information and conclusions contained therein are, without any reasonable reservation not
stated therein, accurate and complete. All procedures and tests used in said letter
report/geologic report meet minimum applicable professional standards.

David A. Glass, P.E.
Senior Geotechnical Engineer

I Use of the word “certify” or “certification”: The use of the word “certify” or “certification” by a registered
professional engineer in the practice of professional engineering or a registered geologist in the practice of
professional engineering geology constitutes an expression of professional opinion regarding those facts or findings
which are the subject of the certification, and does not constitute a warranty or guarantee, either expressed or

implied.

Copyright © 2021 IGES, Inc. R03638-001
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1.0 INTRODUCTION

1.1 PURPOSE AND SCOPE OF WORK

This report presents the results of a geotechnical investigation for a proposed Flex
Warehouse to be constructed at 748 East Quality Drive in American Fork, Utah. The
purposes of this investigation were to assess the engineering properties of the subsurface
soils at the site, provide detailed information on the soil profile encountered in the test
pits and provide graphical logs with soil classifications and results of the laboratory testing
as well as recommendations for structural fill, lateral earth pressure coefficients, bearing
capacity, estimated settlement and pavement design. This report has been revised from
the original report dated April 7, 2021; the changes include the addition of a liquefaction
analysis, presenting calculations to support certain recommendations, and other changes
arising from review comments by the American Fork City (IGES, 2021).

The scope of work completed for this study included a site reconnaissance, subsurface
exploration, soil sampling, laboratory testing, engineering analyses and preparation of
this report. The subsurface exploration included five test pits located across the site.

The recommendations contained in this report are subject to the limitations presented in
the Closure and Limitations section of this report (Section 5.0).

1.2 PROJECT DESCRIPTION

The site is located at 748 East Quality Drive in American Fork, Utah, illustrated on the Site
Vicinity Map, see Figure A-1. A new flex warehouse is planned for the 4.3-acre site. We
understand the new warehouse will have a structural footprint of approximately 84,710
square feet and will be about 34 feet in height. It is assumed that the warehouse will be
constructed with tilt-up exterior walls and be constructed with slab on-grade and will be
an on-grade structure (no basement). Around the proposed structure associated parking
and loading bays for trucks will be constructed. On the southern end of the property is a
6-foot-deep pond with about 2 to 3 feet of standing water; it is understood that this pond
will be filled in as part of the development.

Copyright © 2021 IGES, Inc. R03638-001
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2.0 METHODS OF STUDY

2.1 FIELD INVESTIGATION

As a part of this investigation, subsurface soil conditions were explored by excavating six
test pits using a JCB-4CX backhoe on March 19, 2021 and one boring using a CME-75 truck-
mounted hollow-stem auger drill rig equipped for soil sampling on July 19, 2021,
approximate locations of the explorations are shown on the Geotechnical Map, Figure A-
2. Photos of the site and of the test pits are included in Figure A-3 Site Photos in Appendix
A. The test pits and boring were spaced across the site to obtain representative coverage
of the existing subgrade soils. Graphic logs of the subsurface conditions, as encountered
at the time of our excavations, have been presented as Figures A-4 to A-10 in Appendix
A. A Key to Soil Symbols and Terminology used on the test pit logs is included as Figure A-

11.

In the boring, soil samples were obtained at regular intervals every 2% feet using a
Standard Penetration Test (SPT) sampler (ASTM D1586). In the test pits, soil sampling was
completed at varying depths to facilitate soil classifications and testing as determined by
an experienced member of IGES staff. Disturbed samples were placed in plastic baggies
or 5-gallon buckets and relatively undisturbed soil samples were collected with the use of
a 6-inch-long brass tube attached to a hand sampler driven with a 2-Ib sledgehammer. All
samples were transported to our laboratory to evaluate the engineering properties of the
various earth materials observed. The soils were classified in general accordance with the
Unified Soil Classification System (USCS) by a member of our technical staff.

2.2 LABORATORY TESTING

Geotechnical laboratory tests were conducted on selected relatively undisturbed and bulk
soil samples obtained during our field investigation. The laboratory testing program was
designed to evaluate the engineering characteristics of onsite earth materials. Laboratory
tests conducted during this investigation include:

- In Situ Moisture Content and Density (ASTM D7263/D2216)

- Atterberg Limits (ASTM D4318)

- Particle-Size Distribution and Hydrometer (ASTM D6913 and D7928)

- Fines Content (ASTM D1140)

- Consolidation Testing (ASTM D2435)

- Unconsolidated Undrained Triaxial Compression Test (ASTM D2850)

- Corrosion Testing-sulfate and chloride concentrations, pH and resistivity (ASTM
D4972, D4327, D4327, C1580 and EPA 300.0)

Copyright © 2021 IGES, Inc. R0O3638-001
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Results of the laboratory testing are included with this report in Appendix B. Index test
results have also been incorporated into the boring and test pit logs (see Figures A-4 to
A-10).

23 ENGINEERING ANALYSIS

Engineering analyses were performed using soil data obtained from the laboratory test
results and empirical correlations from material density, depositional characteristics, and
soil classification. Analyses were performed using formulas, calculations and software
that represent methods currently accepted by the geotechnical industry. These methods
include settlement, bearing capacity, pavement design, lateral earth pressures, and
trench stability. Appropriate factors of safety were applied to the results, consistent with
industry standards and the accepted standard of care.

Copyright © 2021 IGES, Inc. R03638-001
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3.0 GENERALIZED SITE CONDITIONS

3.1  SURFACE CONDITIONS

At the time of our site investigation the site was undeveloped and was relatively flat;
vegetation consisted of a relatively thick growth of grass, weeds and several mature trees.
The southern portion of the site has a small pond that measures approximately 80 feet
long by 13 feet wide and roughly 6 feet deep; about 2 to 3 feet of standing water was
observed at the time of our field investigation, the surface of which is presumed to
represent groundwater elevation. The site elevation ranges from a low of approximately
4,545 feet (msl), which represents the bottom of the pond on the south of the property,
to as high as 4,552 feet on the northern end of the property. South of the existing pond
is well used to draw groundwater for irrigation of nearby properties; we understand that
this well will remain in-place and will continue to operate after the warehouse is

complete.

3.2  REGIONAL GEOLOGY

The site is located in American Fork, Utah at an elevation of approximately 4,560 feet
above sea level. The near-surface geology of the area is predominantly composed of
alluvial deposits, which were deposited within the last 30,000 years by Lake Bonneville
(Hintze, 1993;). As the lake receded, streams began to incise large deltas formed at the
mouths of major canyons along the Wasatch Range, and the eroded material was
deposited in shallow lakes and marshes in the basin and in a series of recessional deltas
and alluvial fans. Sediments toward the center of the valley are predominately deep-
water deposits of clay, silt and fine sand. However, these deep-water deposits are in
places covered by a thin post-Bonneville alluvial cover.

Surface sediments at the site are mapped as younger alluvial-fan deposits (Qafy)
(Solomon et al., 2009). The Qafy unit is described as “mostly sand, silt and gravel that is
poorly stratified and poorly sorted; deposited at drainage mouths; Qafy fans are mostly
Holocene and cover Lake Bonneville deposits or deflect stream channels.” (Solomon, et

al., 2009).

3.3  SEISMICITY AND FAULTING

An active fault is generally defined as a fault that has experienced movement within the
Holocene (11,700 years before present). No active faults are mapped through or
immediately adjacent to the site (Black et al., 2003). The site is located approximately 2.2
miles northeast of the Utah Lake Faults and Folds, the closest mapped active fault. The
next closest mapped fault is the Provo segment of the Wasatch Fault Zone, located 3.2
miles northeast of the project site.

Copyright © 2021 IGES, inc. R03638-001
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Following the criteria outlined in the 2018 International Building Code (IBC, 2018),
spectral response at the site was evaluated for the risk-targeted Maximum Considered
Earthquake (MCEg), which represents the spectral response accelerations in the direction
of maximum horizontal response represented by a 5% damped acceleration response
spectrum that is expected to achieve a 1% probability of structural collapse within a 50-
year period. The MCEr spectral accelerations were determined based on the location of
the site using the ASCE-7 Hazard Tool; this software incorporates seismic hazard maps
depicting probabilistic ground motions and spectral response data developed for the
United States by the U. S. Geological Survey. These maps have been incorporated into the
International Building Code (IBC) (International Code Council, 2018).

To account for site effects, site coefficients that vary with the magnitude of spectral
acceleration and Site Class are used. Site Class is a parameter that accounts for site
amplification effects of soft soils and is based on the average shear wave velocity of the
upper 100 feet (30 meters, Vs3o); site classifications are identified in Table 3.3A.

Table 3.3A
Site Class Categories
Site Shear Wave
Earth Materials Velocity Range
Class
(Vs3o) m/s

A Hard Rock >1,500

B Rock 760-1,500

C Very Dense Soil/Soft Rock 360-760

D Stiff Soil 180-360

E Soft Soil <180

. Special Soils Requiring Site-Specific n/a

Evaluation (e.g. liquefiable)

Based on our field exploration and our understanding of the geology in this area, the site
is underlain by alluvial fan deposits, and would likely classify as Site Class D. However,
lacking site-specific shear wave velocity measurements, a conservative approach is
mandated, and a default value for Site Class D is assumed. Based on the assumed Site
Class D site coefficients, the short- and long-period Design Spectral Response
Accelerations are presented in Table 3.3B. For geotechnical practice, the geo-mean peak
ground acceleration (PGAw) is presented in Table 3.3C.

Copyright © 2021 IGES, Inc. R03638-001
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it should be noted that, for certain structures, particularly those with a longer
fundamental natural period, a site-specific seismic hazard analysis may be required; the
Structural Engineer should review ASCE-7-16 11.4.8 to assess whether Exception #2 is
applicable for the proposed structures. If the simplified approach and mapped spectral
accelerations as allowed by Exception #2 are not applicable to this project, IGES should
be contacted regarding the completion of a site-specific seismic hazard analysis, which
would necessarily include on-site shear wave velocity measurements.

Table 3.38
Spectral Accelerations for MCE, Risk-Targeted Values (Structural)
Mapped B/C Boundary Site Coefficient .
Design Sa
Sa (8) (Site Class D*) sl (6]

Ss S1 Fa Fy PGA Sos So1
1.304 0.476 1.200 1.824 0.417 1.043 0.579
*assumed
1) TL=8

2) Exception #2 taken, see ASCE-7-16 11.4.8-2, a site-specific ground-motion hazard analysis may
be required for some structures

Table 3.3C
Spectral Accelerations for MCE, Geo-Mean Values (Geotechnical)
Mapped B/C Site (.:oeffiCIent Fra PGAW (g)
Boundary PGA (g) (Site Class D*)
0.590 1.2 0.708
*assumed

3.4  SUBSURFACE CONDITIONS

The subsurface soil conditions were explored at the subject property by excavating six
test pits to a depth of 6 to 13 feet below the existing site grade. Photos of the field
investigation are provided in Appendix A (Figure A-3). Subsurface soil conditions were
logged at the time of our exploration and are included in Appendix A (Figures A-4 to A-9).
Descriptions of the subsurface conditions observed as a part of this study are presented
in the following paragraphs.

3.4.1 Soils

Based on the observations made while logging the test pits, there are two main soil layers:
topsoil, and alluvial fan deposits. Below is a summary of each of the soil layers.

Copyright ® 2021 IGES, Inc. R03638-001
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Topsoil
Topsoil/Organic CLAY was observed across the majority of the site extending down 2 to 3

feet below existing grade. The topsoil was classified as Lean CLAY with sand (CL) with an
increase in organics between 1 to 2 feet below grade. This unit was observed to be soft,
moist to wet, dark brown to black, and having frequent organics and root matter. In some
areas this earth material displays characteristics of peat?.

Alluvial Fan Deposits

Below the topsoil, native alluvial deposits that classified as Clayey GRAVEL with sand (GC),
Silty SAND with gravel (SM), Clayey SAND with gravel (SC), and Lean CLAY (CL) were
observed. This soil unit was observed as deep as 13 feet below existing grade. This soil
was described as soft in the Clay and medium dense in the sand/gravel. Moisture in the
soil increased with depth, especially within the vicinity of groundwater.

Refer to the boring and test pit logs in Appendix A for more detailed information on the
soil profile observed in the explorations (Figures A-4 to A-10).

3.4.2 Groundwater

Groundwater was encountered at depths ranging from 3% feet to 12% feet below existing
grade, summarized in Table 3.4.2, but was typically observed at depths of seven feet or
less below existing grade. The surface elevation of the water in the pond is most likely the
best representation of groundwater elevation for this site. Seasonal fiuctuations in
precipitation, surface runoff from adjacent properties, or other on or offsite sources such
as irrigation or other utilities may increase moisture conditions or create a perched
groundwater condition. Based on the observations from this investigation, groundwater
will likely impact construction of the project. If groundwater is encountered, sump pumps
may be used in local low points to remove groundwater from the excavation and
discharge it away and downslope from the trench(es). IGES may be contracted to provide
further dewatering recommendations, if needed.

There is a fairly wide range of groundwater elevations measured across the site (a 13.8-
foot range). We understand there is an active water well used for agriculture on the south
side of the pond (located about 65 feet east of TP-5) — this well is currently in use and will
continue to be in use after the warehouse is completed. It is likely that this well creates a
localized cone of depression, which lowers the groundwater near the well (e.g. TP-01 and
TP-05, both closest to the well and both showing the lowest groundwater); other test pits
(particularly TP-6) may show locally elevated groundwater due to irrigation of adjacent

2 paat — An unconsolidated deposit of semicarbonized plant remains in a water-saturated environment such
as a bog, of persistently high moisture content (Bates & Jackson, 1979).

Copyright © 2021 IGES, Inc. R03638-001
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agriculture. Away from the well, the groundwater elevation appears to be relatively
consistent, around el. 4,543 to 4,544 ft. msl.

Table 3.4.2
Groundwater Elevation Summary

Location Elevation
(ft., msl)

TP-1 4,536.5

TP-2 4,544.2

TP-3 4,544.5

TP-4 4,543.0

TP-5 4,540.9

TP-6 4,550.3

Based upon this data, IGES recommends that the representative high groundwater table
should be taken as el. 4,544 ft, with the understanding that, due to the presence of the
water well and nearby agriculture, locally the groundwater may be higher or lower,
particularly in the vicinity of the water well.

3.4.3 Compressible Soils

Two Consolidation Tests were completed on relatively undisturbed samples of clayey soil.
Based on the lab testing results the soils tested are anticipated to be moderately
compressible. A summary of the test results is presented below in Table 3.4.3.

Table 3.4.3
Summary of Consolidation Test Results
Location Depth OCR Cc Cr
TP-4 4.5 4.2 0.166 0.034
TP-5 3.0 2.9 0.183 0.021

3.4.4 Strength of Earth Materials

Two Unconsolidated Undrained Triaxial Compression test were completed on relatively
undisturbed samples from TP-2 and TP-5 at a depth of 4.0 feet and 5.5 feet, respectively.
Based on the test results the prevailing clayey soil has an undrained shear strength of 700
psf, indicating fairly soft soil with modest strength characteristics.

3.4.5 Chemical Testing

Chemical testing was completed as a part of this investigation on a representative sample
of the near-surface soils. The test results indicated that the sample tested has a minimum
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resistivity of 1,785 OHM-cm, soluble chloride content of 7.79 ppm, soluble sulfate content
of 77.4 ppm and a pH of approximately 8.22.

3.4.6 Frost-Susceptible Soils

Frost-susceptible soils can freeze during the winter months, creating ice lenses that expand
and cause the soil to swell; this phenomenon is referred to as frost heave. Soils particularly
susceptible to frost heave generally consist of clays and silts due to their inherent high
moisture content when wet; coarse, granular soils are less susceptible to frost heave. Many
agencies classify soil as being frost susceptible if the fines content is greater than 10 percent
and/or more than 3 percent passes the 0.02mm sieve. Since the footings will be founded on
a minimum of 30 inches of structural fill, presumed to be granular in nature, we expect the
foundation soils to have a low susceptibility to frost heave. To reduce the risk of foundations
being damaged by frost heave a minimum foundation burial is usually prescribed (see
Section 4.3, Foundations).

The finish grade on the outside of the warehguse will be at an approximate elevation ranging
from 4,550 to 4,553 ft msl. Assuming the footings will be founded approximately 30 inches
below nearest adjacent grade, and the high groundwater level is about 4,544 ft., we do not
anticipate the footings will be within groundwater.

3.5 GEOLOGIC HAZARDS

Geologic hazards can be defined as naturally occurring geologic conditions or processes
that could present a danger to human life and property. These hazards must be
considered before development of the site. There are several hazards in addition to
seismicity and faulting that, if present at the site, should be considered in the design of
roads and critical facilities such as structures designed for human occupancy. IGES has
assessed the potential for the presence of other geologic hazards; based on the observed
site conditions, there is the potential for liquefaction to impact the site.

3.5.1 Liquefaction

Certain areas within the Intermountain region possess a potential for liquefaction during
seismic events. Liquefaction is a phenomenon whereby loose, saturated, granular soil
deposits lose a significant portion of their shear strength due to excess pore water
pressure buildup resulting from dynamic loading, such as that caused by an earthquake.
Among other effects, liquefaction can result in densification of such deposits causing
settlement of overlying layers after an earthquake as excess pore water pressures are
dissipated. The primary factors affecting liquefaction potential of a soil deposit are: (1)
level and duration of seismic ground motions; (2) soil type and consistency; and (3) depth
to groundwater.
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Referring to the Liquefaction Special Study Areas along the Wasatch Front published by
the Utah Geological Survey, the site is located in an area mapped as having a "high"
potential for liquefaction, see Figure D-3, Liquefaction Map. Accordingly, the liquefaction
potential for this site was assessed in general accordance with procedures detailed by
Youd et al. (2001), and Recommended Procedures for Implementation of COMG Special
Publication 117 (Martin and Lew, 1999) IGES assessed the potential for liquefaction
triggering and liquefaction-induced settlement utilizing the soils data from Boring B-1,
attached. Finish floor of the warehouse is 4,553ft. msl, groundwater is about 4,544 ft. msl;
thus, groundwater can reasonably be expected to be about 9 feet below finish floor. For
our analysis however, we have conservatively assumed groundwater will be about 5 feet
below finish floor. It should be noted that the depth to groundwater during sampling was
3.5 feet, and the elevation of the boring location was about 4,549 feet msl (thus,
groundwater was about 4,545.5 feet at the time of drilling, or about 7.5 feet below finish

floor).

Our liquefaction model incorporates the PGA corresponding to the 2PE50 ground motion
(the probabilistic ground motion having a 2 percent probability of exceedance in 50 years,
see Section 3.3). The PGA is estimated to be 0.708g.

Liquefaction analysis also considers the deaggregated moment magnitude for a site (the
moment magnitude that has the highest contribution to the hazard for the ground motion
under consideration). Based on the 2008 interactive hazard deaggregation utility
available on the USGS website, the deaggregated moment magnitude corresponding to
the 2PE50 event is 7.0 Mw with the source located about 5 km from the site (output file
is presented in Appendix D).

Parameters for our analyses include Standard Penetration Test (SPT) corrected blow counts
and laboratory-derived soil properties (laboratory test results are attached). For the purpose
of our analysis, we have used a factor-of-safety against liquefaction of 1.4 to differentiate
between potentially liquefiable and non-liquefiable soils (a factor-of-safety below 1.1 is
considered liquefiable, between 1.1 and 1.4 may liquefy, and greater than 1.4 is considered
to not liquefy). Potential dynamic settlement was evaluated using the methods developed
by Tokimatsu and Seed (1987). A summary of the calculated liquefaction settlement is
presented in Table 3.5.1. A detailed summary of our liquefaction hazard analysis is attached.

Our analysis indicates there is a sandy layer (clayey sand, SC) from about 5 to 10 feet that is
potentially susceptible to liquefaction. In addition, a thinner, isolated lens of poorly graded
sand with clay (SP-SC) located at a depth of about 25 feet, being about 2% feet thick, is also
potentially susceptible to liquefaction. Total settlement due to liquefaction is calculated to
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be approximately 2 inches; sample calculations are attached. Upon review of the Ishihara
damage curve (see Figure D-1 in Appendix D), the deeper 25-foot layer is considered unlikely
to contribute to surface manifestation of liquefaction (including settlement); hence, total
liquefaction settlement at the surface would reasonably be expected to be on the order of

1% to 2 inches.

Table 3.5.1

Liquefaction Analysis Results

Boring Liquefiable Layer Soil Type Total Predicted
Layer (ft.) | Thickness (ft.) Settlement (in.)
B-1 5to 9% 4.75 SC 1.7
24% to 271 25 SP-SC 0.4
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. 4.0 CONCLUSIONS AND RECOMMENDATIONS

4.1  GENERAL CONCLUSIONS

Based on the subsurface conditions encountered at the site, it is our judgment that the
subject site is suitable for the proposed development provided that the recommendations
presented in this report are incorporated into the design and construction of the project.
We recommend that as part of the site grading process any topsoil/organics/peat or
otherwise unsuitable soils currently present at the site be removed from beneath
proposed footings, or that footings be deepened to extend below the unsuitable soils.
There is a fairly thick sequence of topsoil (peat) on the near-surface; it is critical that this
material be removed below all planned improvements. We also recommend that soft soils
be properly stabilized before constructing foundations or pavement. We recommend
IGES be on site at key points during construction to document whether the
recommendations presented in this report have been implemented. In recognition that
at least part of the warehouse structure will be supported on 6 to 8 feet of structural fill
arising from the pond in-fill, shallow spread or continuous wall footings should be
established entirely on a minimum of 2% feet of structural fill. The client should closely
follow the moisture protection and surface drainage recommendations presented in
Section 4.5 of this report to minimize the potential for water to infiltrate into underlying

soils.

The following sub-sections present our recommendations for general site grading, design
of foundations, slabs-on-grade, lateral earth pressures, pavement design, moisture
protection and preliminary soil corrosion.

4.2 EARTHWORK

Prior to the placement of foundations, general site grading is recommended to provide
proper support for foundations, exterior concrete flatwork, and concrete slabs-on-grade.
Site grading is also recommended to provide proper drainage and moisture control on the
subject property.

4.2.1 General Site Preparation

Within the areas to be graded (below proposed structures, fill sections, concrete flatwork,
or pavement sections), any existing surface vegetation, debris, or undocumented fill
should be removed. Topsoil was observed across the site with thicknesses of up to 36
inches. Insufficient removal of the topsoil/organic soil may result in undesired settlement.
Any existing utilities should be re-routed or protected in-place before completing nearby
excavations. The exposed native soils should then be proof-rolled with heavy rubber-tired
equipment such as a loader. If soft soils are encountered, they should be mitigated
following the recommendations presented in Section 4.2.5. Any soft/loose areas
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identified during proof-rolling should be removed and replaced with structural fill, see
Section 4.2.4. An IGES representative should observe the site preparation and grading
operations to assess whether the recommendations presented in this report have been

complied with.

4.2.2 Excavations

Undocumented fill, topsoil (peat), soft, porous, or otherwise unsuitable soils beneath
foundations or concrete flatwork may need to be over-excavated and replaced with
structural fill. The excavations should extend a minimum of %-foot laterally for every foot
of depth of over-excavation. Excavations should extend laterally at least two feet beyond
slabs-on-grade. Structural fill recommendations are presented in this report (Section
4.2.4).

4.2.3 Excavation Stability

The contractor is responsible for site safety, including all temporary slopes and trenches
excavated at the site and design of any required temporary shoring. The contractor is
responsible for providing the "competent person” required by OSHA standards to
evaluate soil conditions. Soil types are expected to consist of Type C soils (sand/gravel
and/or clay soils with unconfined compressive strengths less than 0.5 tsf) in the top 10
feet.

Based on Occupational Safety and Health (OSHA) guidelines for excavation safety,
trenches with vertical walls up to 5 feet in depth may be occupied. Where very moist soil
conditions or groundwater is encountered, or when the trench is deeper than 5 feet, we
recommend a trench-shield or shoring be used as a protective system to workers in the
trench. Sloping of the sides at 1.5H:1V (34 degrees) in Type C soils may be used as an
alternative to shoring or shielding.

4.2.4 Structural Fill and Compaction

All fill placed for the support of structures, flatwork or pavements, should consist of
structural fill. Structural fill may consist of the on-site native soils or an IGES-approved
imported material. However, it is our experience that it may be difficult to achieve the
specified compaction criteria with clayey soils, however, the onsite native coarse-grained
soils should prove easier to work with. Consideration should be given to using an
imported material in areas where structural fill is needed, especially where needed below
the footings. Structural fill should be free of vegetation and debris and contain no rocks
larger than 4 inches in nominal size (6 inches in greatest dimension). It is critical that
topsoil (peat) must not be used as structural fill and must not be allowed to be mixed-in
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with soils intended to be used as structural fill; this material must be kept segregated
from other soils intended to be used as structural fill.

All structural fill should be placed in maximum 6-inch loose lifts if compacted by small
hand-operated compaction equipment, maximum 8-inch loose lifts if compacted by light-
duty rollers, and maximum 12-inch loose lifts if compacted by heavy duty compaction
equipment that is capable of efficiently compacting the entire thickness of the lift. These
values are maximums; the Contractor should be aware that thinner lifts may be necessary
to achieve the required compaction criteria. We recommend that all structural fill be
compacted on a horizontal plane, unless otherwise approved by IGES. Structural fill placed
beneath footings and pavements should be compacted to at least 95 percent of the
maximum dry density (MDD) as determined by ASTM D-1557. The moisture content
should be at or slightly above the optimum moisture content (OMC) for all structural fill
— compacting dry of optimum is discouraged. Any imported fill materials should be
approved by IGES prior to importing. Also, prior to placing any fill, the excavations should
be observed by IGES to confirm that unsuitable materials have been removed. In addition,
proper grading should precede placement of fill, as described in the General Site
Preparation subsection of this report.

All utility trenches backfilled below pavement sections, curb and gutter and concrete
flatwork, should be backfilled with structural fill compacted to at least 95 percent of the
MDD as determined by ASTM D-1557. All other trenches, including landscape areas,
should be backfilled and compacted to a minimum of 90 percent of the MDD (ASTM D-

1557).

Specifications from governing authorities having their own precedence for backfill and
compaction should be followed where applicable.

4.2,5 Soft Soil Stabilization

Soft soils may be encountered at the site due to the presence of fine-grained soils (clay)
and shallow groundwater (identified at depths ranging from 3% to 7% feet below existing
grade). The presence of saturated clay soils may cause equipment mobility problems and
may make it difficult to place and properly compact structural fill overlying these soils;
conditions can be worsened following precipitation and/or during colder wetter seasons.
If encountered, we recommend stabilizing these soils prior to placing structural fill,
constructing pavement sections or foundation elements such as footings.

Stabilization can be accomplished by placing a woven geotextile over the soft subgrade;
seams should be overlapped a minimum of 18 inches or as recommended by the
manufacturer. The geotextile should be covered with a minimum of 18 inches of crushed,
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angular %- to 4-inch diameter drain rock. Structural fill (Section 4.2.4) may then be placed
and compacted as recommended in this report. The woven geotextile may consist of
TenCate Mirafi HP570 or an approved equivalent. The geotextile should be placed to
cover the entire excavation bottom. A lightweight 6-0z non-woven geotextile should be
placed over the crushed rock If fine-grained soils (clays) are used as structural fill over the
zone of stabilization.

Alternatively, stabilization of soft or pumping subgrade can be accomplished using a
clean, coarse angular material worked into the soft subgrade. We recommend the
material be greater than 3 inches in nominal diameter, but less than 6 inches. The
stabilization material should be worked (pushed) into the soft subgrade soils until a
relatively firm and unyielding surface is established. Once a relatively firm and unyielding
surface is achieved, the area may be brought to final design grade using structural fill.
Other earth materials not meeting aforementioned criteria may also be suitable;
however, such material should be evaluated on a case-by-case basis and should be
approved by IGES prior to use. The area should be wheel-rolled with heavy equipment to
evaluate whether a firm working surface has been achieved and that soft/pumping soils
have been “bridged” to the greatest extent reasonably possible based on existing
subsurface conditions. An IGES representative should be present during this evaluation.

The area of stabilization should extend a minimum of 3 feet beyond the footings of the
structure and at least 5 feet beyond the observed soft spot if in a paved area.

4.2.6 Pond In-Fill Recommendations

It is understood that the pond located in the southern third of the project site will be
backfilled and the filled area will, in part, support the new warehouse. Based on our field
measurements the pond is understood to be about 6 feet deep with 2 to 3 feet of
standing water. Local dewatering will likely be required to facilitate over-excavation of
the pond area and placement of structural fill. Dewatering would typically be
accomplished by excavating a low point at one end of the excavation, stabilizing the low
point with gravel and/or geotextiles as needed, installing a sump pump in the low area,
and discharging water to an approved location. A detailed dewatering plan can be
provided by IGES upon request, although a dewatering plan would typically be provided
by the Contractor.

After dewatering, the bottom two feet of the pond should be over-excavated (this is
presumed to consist of soft unconsolidated sediments or ‘muck’). This dredged material
may not be used as structural fill and should be segregated from any earth materials
intended to be used as structural fill. Additional over-excavation may be necessary
depending on the condition of the exposed subgrade. Prior to placing structural fill in the
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pond area, the soil will likely need to be stabilized, see Section 4.2.5 (Soft Soil
Stabilization). After the exposed subgrade has been stabilized (become a firm working
surface), structural fill may then be placed until the desired grade has been reached, see
Section 4.2.4 (Structural Fill and Compaction).

IGES should observe and document that the pond over-excavation has reached sufficient
depth and that the exposed subgrade has been sufficiently stabilized prior to placement
of structural fill. Furthermore, the sides of the pond should be stepped or ‘benched’ as
structural fill is placed.

4.2.7 Infiltration Rate of Soil

A double-ring infiltrometer test was performed onsite; this test was detailed in a previous
submittal (IGES, 2021b). For convenience, this letter has been attached in Appendix F.

43 FOUNDATIONS

Bearing capacity values were calculated using Meyerhof and others’ modifications to
Terzaghi’s original bearing capacity formula. A factor of safety of 3 is generally used in
developing allowable bearing values; however, additional reduction of allowable bearing
is typically warranted to account for static settlement and inconsistent construction
practices. Detailed calculations for allowable bearing capacity with respect to both shear
and settlement are presented in Appendix E.

Based on our field observations and our analysis, and in recognition that at least some of
the warehouse structure will be supported on structural fill as a result of the pond being
filled in, we recommend that the footings for the proposed structure be founded entirely
on a minimum of 2V feet of structural fill extending to native soils. Prior to placement of
structural fill, if the exposed native subgrade appears to be soft or pumping, the subgrade
should be stabilized (Section 4.2.5) prior to placing structural fill for footings.

Structural fill should be placed and compacted in accordance with our recommendations
presented in Sections 4.2.4 and 4.2.5 of this report. Shallow spread or continuous wall
footings constructed on structural fill having a minimum thickness of 30 inches and
extending to competent and/or stabilized native soils, as described previously, may be
proportioned using a maximum net allowable bearing pressure of 2,000 pounds per
square foot (psf). The net allowable bearing value presented above is for dead load plus
live load conditions. A one-third increase may be used for transient loads such as wind or
seismic. Strip and isolated spread footings should have a minimum width of 18 inches and

36 inches, respectively.
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All foundations exposed to the full effects of frost should be established at a minimum
depth of 30 inches below the lowest adjacent final grade. Interior footings, not subjected
to the full effects of frost (i.e., a continuously heated structure), may be established at
higher elevations, however, a minimum depth of embedment of 12 inches is
recommended for confinement purposes.

44  SETTLEMENT

4.4.1 Static Settlement

Static settlement of properly designed and constructed conventional foundations,
founded as described above, are anticipated to be on the order of 1 inch or less.
Differential settlement is expected to be half of the total settlement over a distance of 30
feet. Detailed settlement calculations are presented in Appendix E.

4.4.2 Dynamic Settlement

Dynamic settlement (or seismically-induced settlement) consists of dry dynamic
settlement of unsaturated soils (above groundwater) and liguefaction-induced
settlement (below groundwater). During a strong seismic event, seismically-induced
settlement can occur within loose to moderately dense sandy soil due to reduction in
volume during, and shortly after a seismic event. Settlement caused by ground shaking is
often non-uniformly distributed, which can result in differential settlement.

Based on our liquefaction analysis detailed in Section 3.5.1, IGES recommends the
structural engineer design the warehouse to accommodate 1 inch of differential
settlement over a distance of 40 feet arising from a design-level seismic event.

45  MOISTURE PROTECTION

4.5.1 Surface Drainage

Moisture should not be allowed to infiltrate into the soils in the vicinity of the
foundations. The following construction practices should be implemented to minimize
water ponding and infiltration in areas adjacent to the proposed building:

e Rain gutters and downspouts should be installed to collect and discharge all roof
runoff a minimum of 10 feet from the foundation elements.

¢ The ground surface within 10 feet of the foundations should be sloped a minimum
of 5 percent to drain away from the structures or 2 percent if the area is paved.

e Pavement sections should be constructed to adequately divert water into storm
water disposal systems.

Copyright © 2021 IGES, Inc. R03638-001



ENT 49455:2023 PG 27 of 239

@ Page | 18

e Areas around the pavement should be constructed and maintained to prevent
infiltration of water underneath the pavements.

4.5.2 Groundwater

Based upon current groundwater data (see Section 3.4.2), IGES recommends that the
representative high groundwater table should be taken as el. 4,544 ft, with the
understanding that, due to the presence of the water well and nearby agriculture, locally the
groundwater may be higher or lower, particularly in the vicinity of the water well.

4.6  EARTH PRESSURES AND LATERAL RESISTANCE

Lateral forces imposed upon conventional foundations due to wind or seismic forces may
be resisted by the development of passive earth pressures and friction between the base
of the footing and the supporting soils. In determining the frictional resistance, when
bearing on granular structural fill a coefficient of friction of 0.45 may be used.

Based on an estimated internal angle of friction of 30 degrees, the ultimate lateral earth
pressures for native fine-grained soils acting against buried structures may be computed
from the lateral pressure coefficients or equivalent fluid densities presented in Table 4.6:

These values should be used with an appropriate factor of safety against overturning and
sliding. A value of 1.5 is typically used. Additionally, if passive resistance is calculated in
conjunction with frictional resistance, the passive resistance should be reduced by %.

Table 4.6
Recommended Lateral Earth Pressure Coefficients for Static Conditions
Condition Lateral Prfassure Equivalent Fluid !)ensity
Coefficient (pounds per cubic foot)
Active* 0.33 40
At-rest** 0.50 60
Passive* 3.00 360

* Based on Coulomb’s equation
** Based on Jaky

The coefficients and densities presented in the table above assume no buildup of
hydrostatic pressures, a vertical wall face and flat back slope. The force of the water
should be added to the presented values if hydrostatic pressures are anticipated. Proper
grading and other drainage recommendations provided previously in this report will help
to reduce the potential for buildup of hydrostatic pressures if implemented.
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Clayey soils drain poorly and may swell upon wetting, thereby greatly increasing lateral
pressures acting on earth retaining structures; therefore, clayey soils with a potential for
swelling should not be used as retaining wall backfill. Backfill should consist of soil with
an Expansion Index (El) less than 20.

Sample calculations for lateral earth pressure are presented in Appendix E.

4.7  CONCRETE SLAB-ON-GRADE CONSTRUCTION

To minimize settlement and cracking of slabs, and to aid in drainage beneath the concrete
floor slabs, all concrete slabs should be founded on a minimum 4-inch layer of clean gravel
overlying properly prepared subgrade, see section 4.2.1 and 4.2.5. If undocumented fill
soils or topsoil is encountered below areas of slab-on-grade construction, they should be
removed and replaced with structural fill as recommended in Section 4.2.4. Before
structural fill is placed, the exposed subgrade should be stabilized per Section 4.2.5 if the
soils are soft or pumping. The 4-inch layer of gravel should consist of free-draining gravel
with no more than 5 percent passing the No. 200 mesh sieve that should be vibrated in
place for densification.

All concrete slabs should be designed to minimize cracking as a result of shrinkage.
Consideration should be given to reinforcing the slab with a welded wire fabric, re-bar, or
fiber mesh. Slab reinforcement should be designed by the structural engineer; however,
as a minimum, slab reinforcement should consist of 4" x 4” (W4.0xW4.0) welded wire
mesh within the middle third of the slab. We recommend that concrete be tested to
assess that the slump and/or air content are in compliance with the plans and
specifications. We recommend that concrete be placed in general accordance with the
requirements of the American Concrete Institute (ACI). A Modulus of Subgrade Reaction
of 125 psi/inch may be used for design.

Our experience indicates that use of reinforcement in slabs and foundations can generally
reduce the potential for cracking resulting from drying and shrinkage. However, some
cracking can be expected as the concrete cures. Minor cracking is considered normal;
however, it is often aggravated by a high water/cement ratio, high concrete temperature
at the time of placement, small nominal aggregate size, and rapid moisture loss due to
hot, dry, and/or windy weather conditions during placement and curing. Cracking due to
temperature and moisture fluctuations can also be expected. The use of low slump
concrete can reduce the potential for shrinkage cracking; saw cuts in the concrete at
strategic locations can help to control and reduce undesirable shrinkage cracks.
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48 PAVEMENT

Based on our experience and observations of the native onsite soils, IGES has assumed a
CBR value of 3 for the pavement design. Anticipated traffic volumes were not available at
the time this report was prepared, however, for the parking areas around the facility and
loading docks IGES has assumed an equivalent single axle load (ESAL) of 150,000 over a
30-year design life. Based on these assumptions and our analysis, IGES recommends the
following pavement section be used to support anticipated traffic loads for the parking
lot, summarized in the following table. If soft or pumping soils are encountered at the
bottom of the road base elevation the Soft Soil Stabilization recommendations from
Section 4.2.5 should be applied, prior to placing road base.

Table 4.8
Flexible (Asphalt) Pavement Section
Asphalt Road Base
(in.) (in.)
3 11

Asphalt has been assumed to be a high stability plant mix, base course material should be
composed of crushed stone with a minimum CBR of 70 Asphalt should be compacted to
a minimum density of 96% of the Marshall value; base course and all structural fill placed
below pavement should be compacted to at least 95% of the MDD as determined by
ASTM D-1557.

It is our experience that pavement in areas where vehicles frequently turn around, stop,
backup, load and unload, entrance and exit areas, delivery/dock areas and drive thru
lanes often experience more distress. If the owner wishes to prolong the life of the
pavement in these areas, consideration should be given to using a Portland cement
concrete (rigid) pavement in these areas. IGES recommends that the follow pavement
section be used for the high traffic areas:

For the rigid pavement section design, IGES has assumed a flexural strength of the
concrete at 28 days of at least 600 psi, road base with a minimum CBR value of 70 and a
load transfer coefficient of 2.7 for doweled joints with edge support. If a rigid pavement
section is used, IGES recommends that the concrete have a minimum thickness of 5 inches
over road base with a minimum thickness of 10 inches.

Road base should be placed in maximum 6-inch loose lifts and compacted to a minimum
of 95 percent of the maximum dry density (MDD) and within 2 percent of the optimum
moisture content (OMC) based on the modified Proctor (ASTM D1557). If soft soils are
exposed in the subgrade below proposed roadway improvements, they should be
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removed or compacted to 95 percent of MDD at or wet of OMC prior to placement of
granular borrow or road base. Proof rolling with heavy rubber-tired equipment should be
used to assess the exposed subgrade for soft soils; soft soils should be stabilized as
recommended in Section 4.2.5.

The pavement section presented in Table 4.8 assumes that there is no mixing over time
between the road base and the underlying clayey subgrade. In order to prevent mixing or
fines migration, and thereby prolong the life of the pavement section, we recommend
that the owner give consideration to placing a non-woven filter fabric between the native
soils and the road base, such as the Mirafi 140N or an IGES-approved equivalent.

IGES also recommends that the contractor review and become familiar with the minimum
recommendations and guidelines contained in American Fork City’s Public Works
minimum guidelines before bidding and constructing.

4.9  PRELIMINARY SOIL CORROSION POTENTIAL

As a part of this investigation chemical testing was completed on a representative sample
of the near-surface soils. The test results are discussed in Section 3.4.6 of this report and
are presented in Appendix B. Based on the test results; the following recommendations

are made:

e Site soils are expected to exhibit severe corrosivity with respect to steel in direct
contact with site soils. Consideration should be given to retaining the services of
a qualified corrosion engineer to provide an assessment of any metal that will be
in contact with native soils.

e Site soils are expected to exhibit low corrosivity with respect to concrete in direct
contact with site soils. Conventional Type I/ll Portland cement should be used for
all concrete in contact with site soils.
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5.0 CLOSURE

5.1  LIMITATIONS

The concept of risk is a significant consideration of geotechnical analyses. The analytical
means and methods used in performing geotechnical analyses and development of
resulting recommendations do not constitute an exact science. Analytical tools used by
geotechnical engineers are based on limited data, empirical correlations, engineering
judgment and experience. As such the solutions and resulting recommendations
presented in this report cannot be considered risk-free and constitute IGES’s best
professional opinions and recommendations based on the available data and other design
information available at the time they were developed. IGES has developed the preceding
analyses, recommendations and designs, at a minimum, in accordance with generally
accepted professional geotechnical engineering practices and care being exercised in the
project area at the time our services were performed. No warrantees, guarantees or other

representations are made.

The information contained in this report is based on limited field testing and
understanding of the project. The subsurface data used in the preparation of this report
were obtained largely from the explorations made for this project. It is very likely that
variations in the soil, rock, and groundwater conditions exist between and beyond the
points explored. The nature and extent of the variations may not be evident until
construction occurs and additional explorations are completed. If any conditions are
encountered at this site that are different from those described in this report, IGES must
be immediately notified so that we may make any necessary revisions to
recommendations contained in this report. In addition, if the scope of the proposed
construction or grading changes from those described in this report, our firm must also

be notified.

This report was prepared for our client’s exclusive use on the project identified in the
foregoing. Use of the data, recommendations or design information contained herein for
any other project or development of the site not as specifically described in this report is
at the user’s sole risk and without the approval of IGES, Inc. It is the client's responsibility
to see that all parties to the 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.

Copyright © 2021 |GES, inc. R03638-001
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5.2  ADDITIONAL SERVICES

We recommend that IGES be retained to review the final design plans, grading plans and
specifications to determine if our engineering recommendations have been properly
incorporated in the project development documents. We also recommend that IGES be
retained to evaluate construction performance and other geotechnical aspects of the
projects as construction initiates and progresses through its completion.

Copyright © 2021 IGES, Inc. R03638-001
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p [smarED: 7nomn Geotechnical Investigation IGES Rep: DIS BORING NO:
% : Flex Warehouse Rig Type: CME 75 -
A CcoMP s 748 EaSt Qua].l Dl‘lve Bonng Type: HSA B 1
BACKFILLED: 7/19/21 American Fork Utah Sheet 1 of 3
DEPTH IGES Project Number: 03638-001 =
2| 3 LOCATION <1Sis Moisture Content and
5 ; 515 LATITUDE 40.36161  LONGITUDE -111.77855 ELEVATION 4,549 feet| | & ;:z . |8| Aterberg Limits
> 25| A8 - g £ | S| & 8|5 Pstic Mownre Tiguid
> Hug@m Ea%g.’j-;ﬁmitContentLimit
R = b= Blg
2 1813(2| £3 MATERIAL DESCRIPTION AHEEHEEE
Py Topsoil - Lean CLAY with sand, medium stiff, moist, dark
/ brown
1 A / \moderate amounts of organic material
/ SC Native - Clayey , medium dense, moist, moderate brown
{ i é fine grained sand
4545+ %
1 g //f Clayey SAND with gravel, very loose, wet, moederate brown, fine
- / gmmed sand 0
4 - / 2 19128
. 1
é with gravel, 1 to 2 inch typical diameter, sub-rounded
% Clayey SAND, very loose, wet, moderate brown, fine grained sand 1
1 7 / 2 4|35
1
4540 - —— 1 ————————— == -
110 cL Well Graded Sandy Lean CLAY, soft, saturated, moderate brown
fine grained sand 1
y 1 29| 63
T 2
TF [ Poorly Graded GRA VEL with sand, medfum dense, wet, Tightto ™~ | ¢
1 Wb moderate brown 8
(2] less than 1 inch typical diameter, sub-angular, up to 3/4 inch 10
45354 4P Q diameter
)o fine to medium grained sand
V15T ST [ Poorly Graded SAND with clay and trace gravel, demse, wef, ~ | g
T4 S¢ T Clayey SAND; mediirn dénse, wef, moderaie brown 1,
§ / fine grained sand 4 2|3
14
4530
120 FST [ Poorly Graded SAND with clay aid gravel, Jense, wet, moderate | 15
brown
{ - less than 1 inch typical diameter, sub-angular, up to 3/4 inch 2 1419
diameter
i medium grained sand
TF [ Poorly Graded GRAVEL with sand, dense, wet, moderate brown | 43
1 1VYR less than 1 inch typical diameter, sub-angular, up to 1 inch diameter | 5
o medium grained sand Y
Q
k N - OBSERVED BLOW COUNT PER 6 INCHES
(- SAMPLE TYPE )
R-2" 0.D./1.38" LD. Split Spoon Sampler BORING LOG FIGURE
3.25" 0.D./2.42" LD. 'U Sampler NOTES:
3" O.D. Thin-Walled Shelby Sampler . . .
Grab Sample Location and elevation are approximate A 4
= California Sampler WATER LEVEL - 42
| Copymght (c) 221, IGES, INC. Sample from Auger Cuttin: -MEASURED Y7- ESTIMATED )
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STARTED: 771921 Geotechnical Investigation IGES Rep: BORING NO:
g Flex Warehouse o
< LETED : . Rig Type: CME 75 -
a CoMP e 748 EaSt Quahty DI'lVC Bonng Type HSA B 1
BACKFILLED: 7/19/21 American Fork Utah Sheet 2 of 3
DEPTH IGES Project Number: 03638-001 =
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b
N
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wet, moderate brown 11 3l s
less than 1 inch typical diameter, sub-angular, up to 3/4 inch 4
diameter
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| sample o e Piot, i
Poorly Graded GRAVEL with sand, dense, wet, moderate brown 15 RS
less than 1 inch typical diameter, sub-angular, up to 1 inch diameter | 55
fine to medium grained sand 16
~ Poorly Graded SAND with clay and trace gravel, dense, wet, 15
moderate brown 22 1l 10
less than 1 inch typical diameter, sub-angular, up to 3/4 inch 20
medium grained sand
Poorly Graded SAND with gravel, very dense, wet, moderate
brown
less than 1 inch typical diameter, sub-angular, up to 3/4 inch ég
diameter
45154 o medium grained sand 30
-/ Poorly Graded SAND with clay and trace gravel, very dense, wet,
¥ moderate brown
less than 1 inch typical diameter, sub-angular, up to 3/4 inch
diameter 20
medium to course grained sand 2; 1317
Poorly Graded SAND with gravel, dense, wet, moderate brown
less than 1 inch typical diameter, sub-angular, up to 3/4 inch
diameter
medium to course grained sand, 1 inch piece of gravel blocking 19
mouth of sampler g
4510
Poorly Graded SAND with clay and trace gravel grading to Silty R
440+ g Clayey SAND, medium dense, wet, moderate brown p
/ medium to course grainedsand _ _ ___ _ __ _ _ _ ___ Pg il
| X L STy CTAY with trace fine sands, SR, sabirated, ight brownto | 13 19| 16 B "
/ 24 5 ' e
197 dark grey 12 %6170 LI
{1 { @ L
%999
4%% Silt Clay with fine sand, very stiff, saturated, dark grey 5
T 7 9 28| 75| 26 5
11
4505
145 K7 S T Clayey SAND with lean clay seans, medfum dense, wet, dark grey 8 RSN o
| fine to medium grained sand 11 25| 38 e I
T\ 11
A1 TU [ LCean CLAY wiih fine sands, very stiff, saturated, darkgrey | 5 : Ji P
L N - OBSERVED BLOW COUNT PER 6 INCHES
(" SAMPLE TYPE
R- 2" 0.D./1.38" LD. Split Spoon Sampler BORWG LOG FIGURE
3.25" 0.D./2.42" 1.D. 'U' Sampler NOTES.
3" O.D. Thin-Walled Shelby Sampler — . .
Grab Sample Location and elevation are approximate A 4b

California Sampler WATER LEVEL
Sample from Auger Cuttin; W - MEASURED 7- ESTIMATED
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BACKFILLE