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51 East Main ANDREA ALLEN
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021 Sep 02 11357 am FEE 0.00 BY Ja
RECORBED FOR AMERICAN FORK CITY
NOTICE OF INTEREST, BUILDING REQUIREMENTS, AND
ESTABLISHMENT OF RESTRICTIVE COVENANTS

This Notice is recorded to bind the attached Geotechnical Study dated 4/15/2020 along with the site
grading plan to the property generally located at 1100 W 250 S (address), American Fork, UT 84003 and
therefore mandating that all construction be in compliance with said Geotechnical Study and site
grading plan per the requirements of American Fork City ordinances and standards and specification
including specifically Ordinance 07-10-47, Section 6-5, Restrictive Covenant 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.

Exhibit A — Legal Description of Property
Exhibit B — Geotechnical Study
Exhibit C — Site Grading Plan

Datedthis 1 dayor  AACH ,20
OWNER(S): ;L : %/
(Signature) (Sfiﬁlature)
JASoN 5. TouARSUT JAseN . TOUADSYT
(Printed Name) (Printed Name)
JMEMITL JABMTEI
(Title) (Title)
STATE OF UTAH )
§
county or Salt Leke ;
On the [ day, of Mavr Oh , 202/ , personally appeared before me
Jmfxm E,. hkﬂll(’skl 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.

-~

Notary Public

My Commission Expires: 07 - 2¢ 20

Approved as to form: American Fork City Attorney Rev. 12/4/18




EXHIBIT 1: Legal Description

Beginning at a point being North 89°59'22" East, 1,195.73 feet along section line and South 45.03 feet from the
West Quarter Corner of Section 22, Township 5 South, Range 1 East Salt Lake Base & Meridian, and running;

thence Northwesterly 31.53 feet along the arc of a 20.00 foot radius curve to the right (center bears North
00°36'30" East and the chord bears North 44°13'28" West 28.37 feet with a central angle of 90°20'03");

thence North 00°56'33" East 78.13 feet;

thence Northwesterly 187.86 feet along the arc of a 792.00 foot radius curve to the left (center bears North
89°03'27" West and the chord bears North 05°51'10" West 187.42 feet with a central angle of 13°35'26");

thence North 12°38'53" West 163.84 feet;

thence Northwesterly 167.94 feet along the arc of a 708.00 foot radius curve to the right (center bears North
77°21'07" East and the chord bears North 05°51'10" West 167.54 feet with a central angle of 13°35'26");

thence North 00°56'33" East 114.14 feet;

thence Northeasterly 31.19 feet along the arc of a 20.00 foot radius curve to the right (center bears South
89°03'27" East and the chord bears North 45°37'01" East 28.12 feet with a central angle of 89°20'56");

thence South 89°42'31" East 600.72 feet;

thence Southeasterly 31.52 feet along the arc of a 20.00 foot radius curve to the right (center bears South
00°17'29" West and the chord bears South 44°33'18" East 28.36 feet with a central angle of 90°18'26");

thence South 00°35'56" West 712.78 feet;

thence Southwesterly 23.56 feet along the arc of a 15.00 foot radius curve to ﬁ:m right (center bears North
89°24'05" West and the chord bears South 45°36'13" West 21.21 feet with a central angle of 90°00'35");

thence North 89°23'30" West 529.44 feet to the point of beginning.

Contains 450,463 Square Feet or 10.341 Acres
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1.0 EXECUTIVE SUMMARY

This report presents the results of a geotechnical investigation conducted for the proposed
Error! Reference source not found. which is to consist of 14 buildings that are 3-story garden
style apartments to be located in American Fork, Utah. The purposes of this investigation were to
assess the nature and engineering properties of the subsurface soils at the proposed site and to
provide recommendations for general site grading and the design and construction of pavement,
foundations, and slabs-on-grade.

Based on the subsurface conditions encountered at the site, it is our opinion that the subject site
1s suitable for the proposed construction provided that the recommendations contained in this
report are complied with. Subsurface conditions were investigated through the advancement of
ten exploratory test pits. Test pits ranged from 6 to 10 ¥z feet below the existing grade. Based on
our observations, the subject property is underlain by Pleistocene-aged Bonneville regressive
lake cycle deposits. Groundwater was encountered in each of the test pits advanced for this
project at a depth ranging from 2 2 to 5 feet.

Foundations for the proposed structure may consist of conventional strip and/or spread footings
founded on a minimum of 18 inches of properly compacted structural fill that extend to suitable
native soils. Conventional strip and spread footings founded on undisturbed, native soils or on a
minimum of 18-inches of properly placed and compacted structural fill may be proportioned for
a maximum net allowable bearing capacity of 1,600 psf. Due to the presence of relatively
shallow groundwater, it is recommended that all final top of slab elevations be maintained a
minimum of 36 inches above the groundwater elevation unless foundation drain systems are
installed. Recommendations for general site grading, design of foundations, slabs-on-grade,
moisture protection as well as other aspects of construction are included in this report.

A laboratory obtained CBR of 1.9 for near-surface soils was utilized in the pavement design.
Based on assumed traffic loads, a pavement section of 3 inches of asphalt over 8 inches of
untreated base course over 16 inches of granular borrow. Alternatively, a pavement section of 3
inches of asphalt over 20 inches of untreated base course may be utilized. Recommendations for
general site grading, design of foundations, slabs-on-grade, moisture protection as well as other
aspects of construction are included in this report.

IMPORTANT INFORMATION AB [ THI LOTECHNICAL ENGIEERING REPORT;
Do not rely on the executive summary. The executive summary omits a number of details, any one of which
could be crucial. Read and refer to the report in full. Do not rely on this report if this report was prepared for
a different client, different project, different purpose, different site, and/or before important events occurred
at the site or adjacent to it. All recommendations in this report are confirmation dependent. A two-page
document prepared by GBA explains these items with greater detail is found in Appendix D (Plates D-1 and
D-2).

Copyright © 2020 GeoStrata 1 R1524-001
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2.0 INTRODUCTION

2.1 PURPOSE AND SCOPE OF WORK

This report presents the results of a geotechnical investigation conducted for the proposed 10-
acre property located at approximately 6941 West 7750 North in American Fork, Utah. The
purposes of this investigation were to supplement a previously completed geotechnical
investigation completed for a larger property in 2019 by GeoStrata, the results of which are
presented in a report titled “Geotechnical Investigation, Ted Frandsen Property, 6941 West 7750
North, American Fork, Utah.” Based on our understanding of the project, this portion of the
development will consist of a clubhouse and 14 buildings that are 3-story garden style apartment
buildings to be constructed on 10 acres of property. Our scope includes an exploration at each of
the proposed structures to assess the nature and engineering properties of the subsurface soils at
the subject site and to provide recommendations for general site grading and the design and

construction of foundations and slabs-on-grade.

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. Our services were performed in accordance with our proposal and signed authorization,
dated March 4, 2020. The recommendations contained in this report are subject to the limitations

presented in the "Limitations" section of this report.

2.2 PROJECT DESCRIPTION

The roughly rectangular-shaped project site is located just south of 6941 West 7750 North in
American Fork, Utah (see Plate A-1, Site Vicinity Map). Based on information provided from
the client, we understand that the proposed development will consist of a central clubhouse and
14 buildings that are 3-story garden style apartments. Structural plans were not available at the
time this report was prepared; however, we anticipate footing loads on the order of 3 to 6 kips

per lineal foot and column loads of up to 80 kips.

Copyright © 2020 GeoStrata 2 R1524-001
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3.0 METHOD OF STUDY

3.1 SUBSURFACE INVESTIGATION

As part of this investigation, subsurface conditions were investigated through the advancement
of ten exploratory test pits. The test pits were advanced to depths ranging from 6 to 10% feet
below the existing site grade. During our 2019 geotechnical investigation (completed for a larger
property that includes the subject property), GeoStrata advanced four exploratory test pits (TP-1,
TP-2, TP-3, and TP-7) and one exploratory borehole (B-1) within the subject 10-acre parcel. The
test pits excavated as part of our 2019 investigation ranged in depth from 7% to 12 feet below the
existing site grade while the borehole persisted to a depth of 51% feet below the site grade.
Information obtained from our current field investigation will be supplemented with information
obtained from our 2019 investigation. The approximate locations of both our 2020 and 2019
explorations are shown on the Exploration Location Map, Plate A-2 in Appendix A. The
exploration points were selected to provide an exploration near each of the proposed structures
and provide a representative cross section of the subsurface soil conditions. Subsurface soil
conditions as encountered in the explorations were logged at the time of our investigation by a
qualified geotechnical engineer and are presented on the enclosed Test Pit and Boring Logs, B-1
to B-19 in Appendix B. A fence diagram of the boreholes is included on Plate B-20 in Appendix
B. A Key to USCS Soil Symbols and Terminology is presented on Plate B-21.

All samples were transported to our laboratory for testing to evaluate engineering properties of
the various earth materials observed. The soils were classified according to the Unified Soil
Classification System (USCS) by the Geotechnical Engineer. Classifications for the individual
soil units are shown on the attached Exploration Logs B-1 to B-19.

3.2  LABORATORY TESTING

Geotechnical laboratory tests were conducted on 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:

- Grain Size Distribution Analysis (ASTM D422)

- Atterberg Limits Test (ASTM D4318)

- Density-Moisture Relationship Test (Proctor Test) (ASTM D698)
- California Bearing Ratio Test (CBR) (ASTM D1883-05)

- Collapse Potential Test (ASTM D 5333)

Copyright © 2020 GeoStrata 3 R1524-001
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- I-D Consolidation Test (ASTM D2435)

- Water-soluble sulfate concentration for cement type recommendations

- Resistivity and pH to evaluate corrosion potential of ferrous metals in contact with site
soils.

The results of laboratory tests are presented on the Exploration Logs in Appendix B (Plates B-1

to B-19), the Laboratory Summary Table and the test result plates presented in Appendix C

(Plates C-1 and C-18).

3.3 ENGINEERING ANALYSIS

Engineering analyses were performed using soil data obtained from the laboratory test results
and empirical correlations from material density, depositional characteristics and classification.
Appropriate factors of safety were applied to the results consistent with industry standards and
the accepted standard of care.

Copyright © 2020 GeoStrata 4 R1524-001
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40 GENERALIZED SITE CONDITIONS

4.1 SURFACE CONDITIONS

During the time of out investigation, the property currently existed as agricultural land planted in
alfalfa. The northern most boundary of the property was approximately 330 feet south of 7750 N.
Access to the property was through an unmarked dirt road running along the western most
boundary of the property. During the time of our investigation a 2 foot dich had been dug along
the western property boundary. The site is relatively flat, having a maximum topographic relief

of approximately 6% feet.

4.2  SUBSURFACE CONDITIONS

As mentioned previously, the subsurface conditions were investigated through the advancement
of ten exploratory test pits, four previously completed exploratory test pits, and one previously
completed exploratory boring. The test pits ranged from 6 to 12 feet below the existing grade,
and the boring extended to 512 feet below the existing grade. Subsurface soil conditions as
encountered in the explorations were logged at the time of our investigation by a qualified
geotechnical engineer and are presented on the enclosed Test Pit and Boring Logs, Plates B-1 to
B-19 in Appendix B. A Key to USCS Soil Symbols and Terminology is presented on Plate B-21.

The soil and moisture conditions encountered during our investigation are discussed below.

4.2.1 Soils

Based on our observations and geologic literature review, the subject area is overlain by 1% feet
of organic rich topsoil comprised of clay. Underlying the topsoil, we encountered deposits that
are mapped by Machette (1992) as consisting of Pleistocene-aged fine-grained and coarse-
grained lacustrine deposits associated with the transgressive phase of the Bonneville lake cycle.

Descriptions of the soil units encountered are described below:

Topsoil: Where observed, the topsoil consisted of a moist, dark brown to black clay. This unit
was observed to have an organic appearance and texture, with roots throughout. Approximately
18-inches of topsoil were encountered in each of the test pits and in the bore hole and is expected

to overlie the majority of the site.

Copyright © 2020 GeoStrata 5 R1524-001
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Pleistocene-aged Lacustrine Deposits: Fine-grained deposits were encountered in each of

explorations and were generally observed to consist of fine-grained soils overlying coarse-
grained sotls. The fine-grained soils consisted of soft to stiff, moist to wet, brown to grey-brown,
Lean CAY (CL) and SILT (ML) each with various amounts of fine- to medium-grained sand and
gravel. These deposits occasionally contained fine pinholes throughout. Coarse-grained soils
were encountered in our borehole exploration at a depth of 20 feet, and consisted of loose to
dense, medium brown to black, wet Silty SAND (SM) with inner-bedded laminations
approximately 1 foot thick of SILT (ML) and Lean CLAY(CL). These deposits persisted to the
full depth of our explorations (5172 feet).

The stratification lines shown on the enclosed Borehole and Test Pit Logs represent the
approximate boundary between soil types. The actual in-situ transition may be gradual. Due to
the nature and depositional characteristics of the native soils, care should be taken in

interpolating subsurface conditions between and beyond the exploration locations.

4.2.2 Groundwater Conditions

Groundwater was encountered in each of the site explorations at depths ranging from 22 to 5
feet below the existing site grade. GeoStrata previously installed piezometers at the site in 2019
to measure the depth of groundwater at a later time in order to get additional groundwater
elevation measurements after the groundwater elevation had equilibrated. GeoStrata returned to
the site on March 30, 2020 in order to take additional readings. The results of our readings are

summarized in the following table;

TP-3 (2019) 45
TP-7 (2019) 4

The fence diagram on Plate B-20 in Appendix B shows groundwater between the elevation of
4509 and 4514 feet. Seasonal fluctuations in precipitation, surface runoff from adjacent
properties, or other on or offsite sources may increase moisture conditions; groundwater
conditions can be expected to rise several feet seasonally depending on the time of year. Due to
the potential presence of elevated groundwater as well as the fine-grained nature of the exposed
soils, it is recommended that foundation drains be incorporated into the design of the project.

Recommendations concerning the foundation drains may be found in Section 6.6 of this report.

Copyright © 2020 GeoStrata 6 R1524-001
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4.2.3 Hydro-Collapse Potential

Collapse (often referred to as “hydro-collapse”) is a phenomena whereby undisturbed soils
exhibit volumetric strain and consolidation upon wetting under increased loading conditions.
Collapsible soils can cause differential settling of structures and roadways. Collapsible soils do
not necessarily preclude development and can be mitigated by over-excavating porous,
potentially collapsible soils and replacing with engineered fill and by controlling surface
drainage and runoff. For some structures that are particularly sensitive to differential settlement,
or in areas where collapsible soils are identified at great depth, a deep foundation system should

be considered.

Soils that have a potential to collapse under increased loading and moisture conditions are
typically characterized by a pinhole structure and relatively low unit weights. In general,
potentially collapsible soils are observed in fine-grained soils that include clay and silt, although
collapsible soils may include sandy soils. Results of our laboratory testing indicated that the
subsurface soils have a low collapse potential, with the collapse potential ranging from 0.03 to
0.24 percent. As such, it is anticipated that collapsible soils will not present a risk to the
foundation elements within the proposed development if the recommendations presented in this

report are incorporated into the design and construction of the structures.

424 Corhpressible Soils

A soil’s compressibility is a function of several properties of the soil, as well as on the
depositional history and previously loading of the material. Soils with relatively low OCR (Over
Consolidation Ratio) are more likely to experience excessive settlement when a load from a
footing or other source is applied. GeoStrata completed a total of six consolidation tests on
samples obtained during our field investigation. Results of our testing indicate that the near-
surface fine-grained soils have the potential to settle excessively upon loading. As such, it is
likely that highly compressible soils are present at the site. Remediation of these soils includes

over-excavation and replacement with properly placed and compacted structural fill.

Copyright © 2020 GeoStrata 7 R1524-001
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5.0 GEOLOGIC CONDITIONS

5.1  GEOLOGIC SETTING

The site is located in American Fork, Utah, at an elevation ranging from approximately 4,513 to
4,519 feet above sea level in the Utah Valley. The Utah Valley represents a deep, sediment-filled
structural basin of Cenozoic age flanked by uplifted blocks, the Wasatch Range on the east, and
the Lake and East Tintic Mountains on the west. The Wasatch Range is the easternmost

expression of pronounced Basin and Range extension in north-central Utah.

The near-surface geology of the Utah Valley is dominated by sediments, which were deposited
within the last 30,000 years by Lake Bonneville (Hintze, 1993). The lacustrine sediments near
the mountain front consist mostly of gravel and sand. 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. Most surficial deposits along the Wasatch fault
zone were deposited during the Bonneville Lake Cycle that was the last cycle of Lake Bonneville
between approximately 32 to 10 ka (thousands of years ago) and in the Holocene (< 10 ka). As
mentioned previously, the surficial sediments at the site are mapped as consisting of Pleistocene-
to Holocene-aged fine-grained lacustrine deposits associated with the transgressive phase of the

Bonneville lake cycle.

5.2 SEISMICITY AND FAULTING

The site lies within the north-south trending belt of seismicity known as the Intermountain
Seismic Belt (ISB) (Hecker, 1993). The ISB extends from northwestern Montana through
southwestern Utah. There are no known active faults that pass under or immediately adjacent to
the subject property (Black and others, 2003). An active fault is defined as a fault that has had
activity within the Holocene (<1lka). No active faults are mapped through or immediately
adjacent to the site (Black and others, 2003, and Machette, 1992). The site is located
approximately 5 miles southwest of the Provo section of the Wasatch Fault Zone. The Provo
segment is one of the longest sections of the Wasatch Fault Zone (Hecker, 1993) and is estimated
‘to be approximately 43 miles long with a reported rupture length of 37 miles and a maximum
potential to produce earthquakes up to magnitude (Ms) 7.5 to 7.7 (Black et al, 2003). During the

Copyright © 2020 GeoStrata 8 R1524-001
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Quaternary Period there is evidence that as many as 10 to 15 earthquakes have occurred along
this segment in the last 15,000 years (Hecker, 1993). The site is also located approximately 22
miles northeast of the mapped Utah Lake Faults and Folds (ULFF). The ULFF consists of
several northeast- to northwest-trending faults and folds located beneath Utah Lake and are
reported to have been active in the past 15 ka (Black et al, 2003). However, since the ULFF is at
the bottom of a large lake these faults are poorly understood — as such, the USGS does not
include ULFF in their fault database for seismic hazard analysis. Analysis of the ground shaking
hazard along the Wasatch Front suggests that the Wasatch Fault Zone is the single greatest
contributor to the seismic hazard in the Salt Lake City region. Each of the faults listed above
show evidence of Holocene-aged movement, and is therefore considered active.

Spectral responses for the Risk-Targeted Maximum Considered Earthquake (MCER) are shown
in the table below. These values generally correspond to a one percent probability of structure
collapse in 50 years for a “firm rock™ site. To account for site effects, site coefficients which
vary with the magnitude of spectral acceleration are used. Based on our field exploration to 50
feet, it is our opinion that this location is best described as a Site Class D (default). The spectrél
accelerations are calculated based on the site’s approximate latitude and longitude of 40.3710°
and -111.8252° respectively and the Seismic Design Maps web-based application at

https://seismicmaps.org/.

Site Class D
Ss - MCER ground motion (period —0.2s) 1.231
S1 - MCEg ground motion (period — 1.0s) 0.445
F. - Site amplification factor at 1.0s 1.200
F, - Site amplification factor at 1.0s 1.855
PGA - MCEg peak ground acceleration 0.55
PGAwm - Site modified peak ground acceleration 0.605

It should be noted that our investigation did not include a site-specific ground motion hazard
analysis and a Site Class D (default) has been used to determine the seismic parameters
presented above based on SPT blowcount and seismic shear wave velocity correlations (Wair et
al, 2012) to the maximum depths explored of 51% feet. The seismic parameters presented herein
may be used for design of the proposed structures provided that structural design allows for the
ground motion hazard analysis exception in ASCE 7-16 Section 11.4.8. Alternatively, GeoStrata
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may be contacted to complete a ground motion hazard analysis in accordance with ASCE 7-16
Chapter 21.

53 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 settlements 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.

Based on our review of the Liquefaction Special Study Areas, Wasatch Front and Nearby Areas,
Utah, the site is located in an area currently designated as having a “High” liquefaction potential.
“High” liquefaction potential indicates that the area has a 50 percent probability of having an
earthquake within a 100-year period that will be strong enough to cause liquefaction. The near-
surface soils observed within our test pits consisted largely of fine-grained soils with interbedded
seams of coarse sand. Groundwater was observed to be at depths ranging from 2% to 5 feet
below the surface. Due to the mapped designation, the potential for liquefaction at the site was
assessed by using Rocscience’s Settle3 Liquefaction analysis. This program used Idriss and
Boulanger (2004) and NCEER (1997) equations and methods to determine when liquefaction is
triggered, and calculates settlement according to the equations, and methods presented the
following published procedures: Ishihara & Yoshimine (1992), Tokimatsu & Seed (1984), Wu
(2003), Cetin (2009) and Pradel (2009). Our analysis considered the design-level seismic event
(an event with a 2 percent probability of occurrence in 50 years, or an event having a 2,475-year
average return period). This is a slight deviation from the Martin and Lew 1999
recommendations, which recommends that the 10 percent in 50 years ground motion
(1OPES0/ARP 475 years), or Design Basis Earthquake (DBE) should be used for analysis. Our
analysis also considered the deaggregation targets of the seismic event is estimated to produce a
maximum PGA of 0.55g and the moment magnitude for the site (the earthquake magnitude
having the greatest contribution to the hazard), which is estimated to be 7.03 Mw
(https://earthquake.usgs. gov/hazards/interactive/).
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Based on our analysis, soil layers encountered at depths between 34 to 45 feet are considered
susceptible to liquefaction during a design-level seismic event. The analysis suggests
approximately 6 inches of liquefaction-induced settlement could occur as a result of a design

level seismic event occurring at the site.

We evaluated the potential for surface manifestations and damage arising from liquefaction
based on the Ishihara (1985) method, assuming existing soil conditions. The Ishihara
liquefaction-induced-damage curve used is for a 0.19g maximum ground acceleration (the 200
gal curve on the Ishihara chart), which is appropriate for the site considering magnitude scaling
factors (in Japan, a magnitude scaling factor is typically applied to the PGA to account for a 7.7-
7.8 Mw). Based on this analysis, there appears to be a 96 percent probability of 1Yz inches of
settlement making a surface manifestation and related damage from liquefaction for existing soil
conditions.

Estimates of seismically-induced settlement are addressed in Section 6.3.4.
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6.0 ENGINEERING ANALYSIS AND RECOMMENDATIONS

6.1 GENERAL CONCLUSIONS

Supporting data upon which the following recommendations are based have been presented in
the previous sections of this report. The recommendations presented herein are governed by the
physical properties of the earth materials encountered and tested as part of our subsurface
exploration and the anticipated design data discussed in the PROJECT DESCRIPTION
section. If subsurface conditions other than those described herein are encountered in
conjunction with construction, and/or if design and layout changes are initiated, GeoStrata must
be informed so that our recommendations can be reviewed and revised as changes or conditions

may require.

Based on the subsurface conditions encountered at the site, it is our opinion that the subject site is
suitable for the proposed development provided that the recommendations contained in this report
are incorporated into the design and construction of the project.

Based on our field observations, the site is overlain by approximately 18 inches of clayey topsoil. It
is recommended that this topsoil unit be removed in all areas underlying proposed structures, fill
sections, concrete flatwork, or pavement sections. It is likewise recommended that this material
not be used as structural fill in these areas, but may be utilized in landscaped areas.

As mentioned previously, groundwater was measured in our test pits and piezometers as being
located at a depth ranging from 22 to 5 feet below the existing site grade. As such, GeoStrata
recommends that all top of slab elevations be maintained a minimum of 36-inches above the
groundwater elevation unless foundation drains be incorporated into the design of the project. In
addition, the contractor should anticipate using a dewatering system and additional shoring in all
excavations extending deeper than 2 feet.

The following sub-sections present our recommendations for general site grading, design of

foundations, slabs-on-grade, and lateral earth pressures.

6.2 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
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also recommended to provide proper drainage and moisture control on the subject property and
to aid in preventing differential settlement of foundations as a result of variations in subgrade
moisture conditions.

6.2.1 General Site Preparation and Grading

Within areas to be graded (below proposed structures, fill sections, concrete flatwork, or
pavement sections), any existing vegetation, topsoil, undocumented fill, debris, or otherwise
unsuitable soils should be removed. Any soft, loose, or disturbed soils should also be removed. If
over-excavation is required, the excavation should extend a minimum of one foot laterally for
every foot of depth of over-excavation. Excavations should extend laterally at least two feet
beyond flatwork, pavements, and slabs-on-grade. Following the removal of vegetation, topsoil,
undocumented fill, unsuitable soils, and loose or disturbed soils, as described above, site grading
may be conducted to bring the site to design elevations.

Based on our observations of the test pits and borehole excavated for the site investigation, there
are approximately 18 inches of topsoil overlying the subject site. This material should be
removed prior to placement of structural fill, structures, concrete flatwork and roadways. In
addition, all undocumented fill soils (if encountered) should likewise be removed. A GeoStrata
representative should observe the site preparation and grading operations to assess that the
recommendations presented in this report are complied with.

6.2.2 Soft Soil Stabilization

Soft or pumping soils may be exposed in excavations at the site. Once exposed, all subgrade
surfaces beneath proposed structure, pavements, and flat work concrete should be proof rolled
with a piece of heavy wheeled-construction equipment. If soft or pumping soils are encountered,
these soils should be stabilized prior to construction of footings. Stabilization of the subgrade
soils can be accomplished using a clean, coarse angular material worked into the soft subgrade.
We recommend the material be greater than 2-inch diameter, but less than 6 inches. A locally
available pit-run gravel may be suitable but should contain a high percentage of particles larger
than 2 inches and have less than 7 percent fines (material passing the No. 200 sieve). A pit-run
gravel may not be as effective as a coarse, angular material in stabilizing the soft soils and may
require more material and greater effort. The stabilization material should be worked (pushed)
into the soft subgrade soils until a firm relatively unyielding surface is established. Once a firm,
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relatively unyielding surface is achieved, the area may be brought to final design grade using
structural fill.

In large areas of soft subgrade soils, stabilization of the subgrade may not be practical using the
method outlined above. In these areas it may be more economical to place a woven geotextile
fabric against the soft soils covered by 18 inches of coarse, sub-rounded to angular material over
the woven geotextile. An inexpensive non-woven geotextile “filter” fabric should also be placed
over the top of the coarse, sub-rounded to rounded fill prior to placing structural fill or pavement
section soils to reduce infiltration of fines from above. The woven geotextile should be Amoco
2004 or prior approved equivalent. The filter fabric should consist of an Amoco 4506, Amoco
4508, or equivalent as approved by the Geotechnical Engineer.

6.2.3 Excavation Stability

Based on Occupational Safety and Health Administration (OSHA) guidelines for excavation
safety, trenches with vertical walls up to 5 feet in depth may be occupied, however, the presence
of fill soils, loose soils, or wet soils may require that the walls be flattened to maintain safe
working conditions. 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. Based on our soil observations,
laboratory testing, and OSHA guidelines, native soils at the site classify as Type C soils. Deeper
excavations, if required, should be constructed with side slopes no steeper than one and one-half
horizontal to one vertical (1.5H:1V). If wet conditions are encountered, side slopes should be
further flattened to maintain slope stability. Alternatively shoring or trench boxes may be used to
improve safe work conditions in trenches. The contractor is ultimately responsible for trench and
site safety. Pertinent OSHA requirements should be met to provide a safe work environment. If
site specific conditions arise that require engineering analysis in accordance with OSHA
regulations, GeoStrata can respond and provide recommendations as needed.

We recommend that a GeoStrata representative be on-site during all excavations to assess the
exposed foundation soils. We also recommend that the Geotechnical Engineer be allowed to
review the grading plans when they are prepared in order to evaluate their compatibility with
these recommendations.
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6.2.4 Structural Fill and Compaction

All fill placed for the support of structures, concrete flatwork, or pavements should consist of
structural fill. The native clayey soils may be utilized as structural fill; however, the contractor
should be aware that native silt and clay soils may be difficult to moisture condition and
compact. The contractor should have confidence that he anticipated method of compaction will
be suitable for the type of structural fill used. All structural fill should be free of vegetation,
debris or frozen material, and should contain no inert materials larger than 4 inches nominal size.
Alternatively, an imported structural fill meeting the specifications below may be used. If soil is
imported for use as structural fill, we recommend that it be a relatively well graded granular soil
with a maximum of 50 percent passing the No. 4 mesh sieve and a maximum fines content
(minus No.200 mesh sieve) of 25 percent. All structural fill soils should be approved by the
Geotechnical Engineer prior to placement. Clay and silt particles in imported structural fill
should have a liquid limit less than 35 and a plasticity index less than 15 based on the Atterberg
Limit’s test (ASTM D-4318). The contractor should anticipate testing all soils used as structural
fill frequently to assess the maximum dry density, fines content, and moisture content, etc.

Soils not meeting the aforementioned criteria may be suitable for use as structural fill. These
soils should be evaluated on a case-by-case basis and should be approved by the Geotechnical
Engineer prior to use. -

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 corhpacted by light-duty rollers,
and maximum 10-inch loose lifts if compacted by heavy duty compaction equipment that is
capable of efficiently compacting the entire thickness of the lift. We recommend that all
structural fill be compacted on a horizontal plane, unless otherwise approved by the geotechnical
engineer. Structural fill should be compacted to at least 95% of the maximum dry density as
determined by ASTM D-1557 where total fill thickness is less than 5 feet. Where total structural
fill thickness is 5 feet or more, structural fill should be compacted to at least 98% of the
maximum dry density (ASTM D-1557). The moisture content should be at or slightly above the
optimum moisture content at the time of placement and compaction. Also, prior to placing any
fill, the excavations should be observed by the geotechnical engineer to observe that any
unsuitable materials or loose soils have been removed. In addition, proper grading should
precede placement of fill, as described in the General Site Preparation and Grading
subsection of this report (Section 6.2.1).
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The gradation, placement, moisture, and compaction recommendations contained in this section
meet our minimum requirements but may not meet the requirements of other governing agencies
such as city, county, or state entities. If their requirements exceed our recommendations, their
specifications should override those presented in this report.

6.3 FOUNDATIONS

The foundations for the proposed structures may consist of conventional strip and/or spread
footings. Strip and spread footings should be a minimum of 20 and 36 inches wide, respectively,
and exterior shallow footings should be embedded at least 30 inches below final grade for frost
protection and confinement. Interior foundation elements not subjected to the effects of frost
should be embedded a minimum of 18 inches for confinement.

6.3.1 Installation and Bearing Material

Due to the presence of moderately compressible soils at the site, it is recommended that
foundation elements should be established on a minimum of 18-inches of properly placed and
compacted structural fill that extend to suitable native soils. Foundation elements should not be
established on topsoil, frozen soils, rubbish, undocumented fill soils, or otherwise unsuitable
soils, and if these soils are encountered, they should be over-excavated until suitable, native soils
are exposed. The site may then be brought back up to design grade using properly placed and
compacted structural fill. Structural fill should meet material recommendations and be placed
and compacted as recommended in Section 6.2.4 of this report.

6.3.2 Bearing Pressure

Conventional strip and spread footings founded as described above may be proportioned for a
maximum net allowable bearing capacity of 1,600 pounds per square foot (psf). The
recommended net allowable bearing pressure refers to the total dead load and can be increased
by 1/3 to include the sum of all loads including wind and seismic.

6.3.3 Static Settlement

Settlements of properly designed and constructed conventional footings, founded as described
above, are anticipated to be less than 1 inch. Differential settlements should be on the order of
half the total settlement over 30 feet.
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6.3.4 Dynamic Settlement

Dynamic settlement (or seismically induced settlement) consists of dry dynamic settlement of
unsaturated soils (above groundwater) and liquefaction-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, an earthquake
event. Settlement caused by ground shaking is often nonuniformly distributed, which can result
in differential settlement.

We have performed analyses to estimate the potential dynamic settlement using the methods
developed by Tokimatsu and Seed (1987), based on the MCE ground motion. Our analysis was
conducted for borehole B-1 and is based on existing soil conditions with groundwater assumed at
5 feet below the existing ground surface. Based on our analysis, the potential total dynamic
settlement occurring as a result of a design-level seismic event is calculated to be approximately

6 inches.

Surface manifestation of liquefaction, including total and differential settlement, will likely be
somewhat less than calculated, since the site is underlain by approximately 34 feet of non-
liquefiable soil. It is our qualitative engineering judgment that the potential for surface
manifestation of liquefaction at this site is low (see discussion in Section 5.3). As such, for
design purposes, GeoStrata recommends that dynamic differential settlement be modeled as 1%
inches over a horizontal distance of 40 feet. Recommendations for the mitigation of this
settlement are provided in Section 6.3.5 of this report.

6.3.5 Granular Columns and Helical Piers

If the foundations for the proposed structures cannot be designed to withstand up to 1%-inches of
differential settlement due to liquefaction, the foundations should be supported on either granular
columns or a deep foundation system such as helical piers. Granular columns are the preferred
method because they will substantially reduce or eliminate the potential for liquefaction of the
native soil if properly designed and installed. Granular columns are particularly effective in
controlling liquefaction because they reduce the potential for it in four ways: (1) Reduce the
shearing stresses on the native soil due to stress concentration within the stiffer granular
columns; (2) they act as drainage wells, thereby allowing generated excess pore water pressures
to dissipate rapidly, resulting in lower magnitudes of excess pore water pressure; (3) they
increase the density of the native soil; and (4) they increase the confining pressures in the native

Copyright © 2020 GeoStrata 17 R1524-001



ENT 153298:20321 PG 24 of 8

soil. Research conducted in New Zealand by the University of Texas at Austin following the
2010-2011 Christchurch earthquakes in which liquefaction was a major hazard, proved the
effectiveness of granular columns, and in particular Geopier Rammed Aggregate Piers, in
controlling liquefaction. The granular columns should extend throughout the liquefiable sand
layers observed in the range of 5 to 18 feet below the existing site grade. A contractor
specializing in granular column design and installation should be consulted for the design and
installation of granular columns if they are used to support the concrete pad.

Deep foundations (piles) are typically not a good choice of foundation support in granular soils
that are expected to undergo significant deformations due to liquefaction. Post-earthquake
evaluations have shown that piles will typically shear off along the bottom of the footing when
significant liquefaction occurs in the soils beneath the footing. In addition, piles do not reduce
the potential for liquefaction to any significant degree. However, in this case, because of time
constraints and the relatively small movements anticipated from liquefaction, deep foundations
may be a viable alternative. One option in this case is the use of helical piers. A helical pier is a
steel shaft, usually square, with helices similar to a large screw that can provide foundation
support to various types of structures. Helical pier foundations should be designed to penetrate
below the liquefiable soil layer, which extends to depths of approximately 18 to 20 feet in each
of the borings and CPT soundings advanced for this investigation, and bear on a competent layer
of soil or rock. A helical pier contractor should be consulted for design of helical pier
foundations.

6.3.6 Frost Depth

All exterior footings are to be constructed at least 30 inches below the ground surface for frost
protection and confinement. This includes walk-out areas and may require fill to be placed
around buildings. Interior footings not susceptible to frost conditions should be embedded at
least 18 inches for confinement. If foundations are constructed through the winter months, all
soils on which footings will bear shall be protected from freezing.

6.3.7 Construction Observation

A geotechnical engineer shall periodically monitor excavations prior to installation of footings.
Inspection of soil before placement of structural fill or concrete is required to detect any field
conditions not encountered in the investigation which would alter the recommendations of this

Copyright © 2020 GeoStrata 18 R1524-001



ENT 153298:2321 PG 27 of 83

report. All structural fill material shall be tested under the direction of a geotechnical engineer
for material and compaction requirements.

6.4 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 subgrade. In determining the frictional resistance, coefficient of
friction of 0.35 should be used for fine-grained native soils against concrete. A coefficient of
friction of 0.44 should be used for coarse-grained native soils against concrete.

Ultimate lateral earth pressures from granular backfill acting against buried walls and structures
may be computed from the lateralvpressure coefficients or equivalent fluid densities presented in

the following table:
! EqliivatenyEitidibensity
Peunds per aulsieives
Active* 0.28
At-rest** 0.47
Passive* 7.33 880
Seismic Active*** 0.84 100
Seismic Passive*** -3.59 -431

*  Based on Coulomb’s equation
** Based on Jaky
*** Based on Mononobe-Okabe Equation

These coefficients and densities assume level, granular backfill with no buildup of hydrostatic
pressures. The force of the water should be added to the presented values if hydrostatic pressures
are anticipated. If sloping backfill is present, we recommend the geotechnical engineer be
consulted to provide more accurate lateral pressure parameters once the design geometry is
established.
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Walls and structures allowed to rotate slightly should use the active condition. If the element is
constrained against rotation, the at-rest condition should be used. 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 2.

For seismic analyses, the active and passive earth pressure coefficient provided in the table is
based on the Mononobe-Okabe pseudo-static approach and only accounts for the dynamic
horizontal thrust produced by ground motion. Hence, the resulting dynamic thrust pressure
should be added to the static pressure to determine the total pressure on the wall. The pressure
distribution of the dynamic horizontal thrust may be closely approximated as an inverted triangle
with stress decreasing with depth and the resultant acting at a distance approximately 0.6 times
the loaded height of the structure, measured upward from the bottom of the structure.

The coefficients shown assume a vertical wall face. Hydrostatic and surcharge loadings, if any,
should be added. Over-compaction behind walls should be avoided. Resisting passive earth
pressure from soils subject to frost or heave, or otherwise above prescribed minimum depths of
embedment, should usually be neglected in design.

6.5 CONCRETE SLAB-ON-GRADE CONSTRUCTION

Concrete slabs-on-grade should be constructed over at least 4 inches of compacted gravel
overlying native soils or a zone of structural fill that is at least 12 inches thick. Disturbed native
soils should be compacted to at least 95% of the MDD as determined by ASTM D-1557
(modified proctor) prior to placement of gravel. The gravel should consist of road base or clean
drain rock with a %4-inch maximum particle size and no more than 12 percent fines passing the
No. 200 mesh sieve. The gravel layer should be compacted to at least 95 percent of the MDD of
modified proctor or until tight and relatively unyielding if the material is non-proctorable. All
concrete slabs should be designed to minimize cracking as a result of shrinkage. Consideration
should be given to reinforcing the slab with welded wire, re-bar, or fiber mesh.

6.6 FOUNDATION DRAINAGE

As stated in Section 6.1 of this report, potentially saturated soils were encountered at a depth
ranging from 2% to 5 feet below the existing site grade. As such, it is recommended that all top
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of slab elevations be maintained a minimum of 36 inches above the elevation of the groundwater
table. In addition, the IBC Section 1805 Dampproofing and Waterproofing recommends the
construction of a foundation drain around any walls or portions thereof that retain earth and
enclose spaces and floors below grade.

The foundation drain should consist of a 4 inch perforated pipe placed at or below the footing
elevation. The pipe should be covered with at least 12 inches of free draining gravel (containing
less than 5 percent passing the No 4 sieve) and be graded to a free gravity outfall or to a pumped
sump. A separator fabric, such as Mirafi 140N, should separate the free draining gravel and
native soil (i.e. the separator fabric should be placed between the gravel and the native soils at
the bottom of the gravel, the side of the gravel where the gravel does not lie against the concrete
footing or foundation and at the top of the gravel). We recommend that the gravel extend up the
foundation wall to within 2 feet of the final ground surface. As an alternative, the gravel
extending up the foundation wall may be replaced with a prefabricated drain panel, such as
Ecodrain-E.

6.7 MOISTURE PROTECTION AND SURFACE DRAINAGE

Moisture should not be allowed to infiltrate the soils in the vicinity of the foundations. We
recommend the following mitigation measures be implemented at the building location.

e The ground surface within 10 feet of the entire perimeter of the building should slope a
minimum of five percent away from the structure. Alternatively, a slope of 5% is
acceptable if the water is conveyed to a concrete ditch that will convey the water to a
point of discharge that is at least 10 feet from the structures.

e Roof runoff devices (rain gutters) should be installed to direct all runoff a minimum of 10
feet away from the structure and preferably day-lighted to the curb where it can be
transferred to the storm drain system. Rain gutters discharging roof runoff adjacent to or
within the near vicinity of the structure may result in excessive differential settlement.

e We recommend irrigation around foundations be minimized by selective landscaping and
that irrigation valves be constructed at least 5 feet away from foundations.

e Jetting (injecting water beneath the surface) to compact backfill against foundation soils
may result in excessive settlement beneath the building and is not allowed.
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e Backfill against foundations walls should consist of on-site native fine-grained soils and
should be placed in lifts and compacted to 90% modified proctor to create a moisture

barrier.

Failure to comply with these recommendations could result in excessive total and differential

settlements causing structural damage.

6.7 PAVEMENT DESIGN

6.7.1 Stabilization of Pavement Section

The native soils encountered are soft and nearly saturated. If soft or pumping soils are
encountered in the roadway excavations, these soils should be stabilized prior to placement of
granular borrow or roadbase materials. Stabilization of the subgrade soils can be accomplished
using a clean, coarse angular material worked into the soft subgrade. We recommend the
material be greater than 2-inch diameter, but less than 6 inches. A locally available pit-run gravel
may be suitable but should contain a high percentage of particles larger than 2 inches and have
less than 7 percent fines (material passing the No. 200 sieve). A pit-run gravel may not be as
effective as a co&éé, angular material in stabilizing the soft soils and may require more material
and greater effort. The stabilization material should be worked (pushed) into the soft subgrade
soils until a firm relatively unyielding surface is established. Once a firm, relatively unyielding
surface is achieved, the area may be brought to final design grade using the provided pavement
sections in Section 6.7.3 and Section 6.7.4.

In some areas of soft subgrade soils, stabilization of the subgrade may not be practical using the
method outlined above. In these areas it may be more economical to place one to several layers
of geotextile or geogrid and granular fill material. Designs using the geotextiles or geogrid will
depend on the encountered soils and proposed traffic conditions. We can provide these
pavement design upon request.

6.7.2 Pavement Design Criteria

For pavement design, the following CBR laboratory test result was obtained and used in design:

Tesk R | Dopdh (&) | Seilwpe | @2R(4)
2.0 CL

TP-03 1.90
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No traffic information was available at the time this report was prepared; therefore, GeoStrata
has assumed traffic counts for access roads. We assumed that vehicle traffic in and out of paved
area would consist of approximately 500 passenger car trips per day, 50 pick-up trucks, and 5
medium duty tandem axle trucks, and 2 heavy-duty trucks with a 20-year design life for a total
traffic load of 50,000 ESALs. We have further assumed that the traffic will be relatively
consistent over the design life of the pavement sections because of no collector roads in the
development. Therefore, no growth factor was applied in calculation of loading for each
pavement sections’ design life.

6.7.3 Standard Pavement Section Design

The table below presents recommended pavements sections based on the above assumptions.

IASphalt treatediBase) Granial
Goneretel(in)) urasey(in) Stbbase](in)
3.0 8 16
3.0 20 ---

Asphalt has been assumed to be a high stability plant mix and base course material (road base)
composed of crushed stone with a minimum CBR of 70. Untreated base course should be
compacted to at least 95% of the maximum dry density according to ASTM D1557. If traffic
conditions vary significantly from our stated assumptions, GeoStrata should be contacted so we
can modify our pavement design parameters accordingly. Specifically, if the traffic counts are
significantly higher or lower, we should be contacted to revise the pavement section design as
necessary. The pavement section thickness above assumes that the majority of the construction
traffic including cement trucks, cranes, loaded haulers, etc. has ceased. If a significant volume of
construction traffic occurs after the pavement section has been constructed, the owner should
anticipate maintenance or a decrease in the design life of the pavement area.

The pavement section thicknesses above assume that there is no mixing over time between the
road base and the softer native layers below. 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. We
recommend that a Propex Geotex® NW-401, NW-601, or a GeoStrata-approved equivalent be
used.
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6.7.4 Woven Geotextile Reinforced Pavement Section

Alternatively, a woven geotextile can be considered to stabilize the soft on-site soils. The product
Mirafi RS380i provides shear strength and load distribution for roadway construction on soft
soils. The product additionally acts as a separation between the clayey subgrade and the
pavement section. Using the Tencate web pavement design application, we recommend the
following pavement section design:

Asphalt has been assumed to be a high stability plant mix. Base course material (road base)
composed of crushed stone with a minimum CBR of 70. The native subgrade is to be cleared,
grubbed and excavated as required to the required elevation to fit the pavement section. Topsoil,
debris or other unsuitable material should be removed. We recommend the subgrade be prepared
with equipment with low ground pressure and not include vibration. The surface of the subgrade
should be relatively smooth and level. Depressions or bumps greater than 6 inches should be
graded out. The geosynthetics should be placed directly on the prepared subgrade and rolled out
in the direction of travel flat and tight with no folds or wrinkles. Adjacent rolls should be
overlapped 30 inches, as per Mirafi recommendation. Aggregate fill should be end-dumped from
the edge of previously-placed material in a full 12 inch lift spreading from the middle outward.
Untreated base course should be compacted to at least 95% of the maximum dry density
according to ASTM D1557.

The pavement sections discussed above meet our minimum recommendations for pavement
design. It should be noted that more stringent pavement section requirements may be enforced by
American Fork City or other governing agency.

6.8  SOIL CORROSION

One (1) soil sample tested for soil chemical reactivity. Chemical reactivity tests were performed
to determine soil pH, resistivity, and concentrations of water-soluble sulfate ions. Results from

these tests are summarized in the table below.
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Test results indicate that the soluble sulfate concentrations of 46.1 ppm. Based on the American
Concrete Institute (ACI) Building Code, these concentrations represent “negligible” degree of
sulfate attack on concrete structures. Type I/II Portland Cement Concrete (PCC) may be used for
concrete elements in contact with the onsite soils or properly placed and compacted granular
structural fill.

Laboratory soil resistivity has a direct impact on the degree of corrosion in underground steel
structures. A decrease in resistivity relates to an increase in corrosion activity and therefore
dictates that protective treatment to be used. Results from the laboratory resistivity tests indicate
a range of resistivity of 1,300 ohm-cm. Based on the resistivity test results, the onsite soils are
considered to be “corrosive” if saturated in the field.

Results of the ion hydrogen concentration (pH) tests were 7.95. Concentrations above 7 are
considered basic and are less likely to contribute to corrosion attack on subsurface steel

structures. _

Anticipated underground steel structures (i.e., pipes, exposed steel) should be protected against

corrosion.
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7.0 CLOSURE

7.1  LIMITATIONS

The recommendations contained in this report are based on our limited field exploration,
laboratory testing, and understanding of the proposed construction. The subsurface data used in
the preparation of this report were obtained from the explorations made for this investigation. It
is possible that variations in the soil and groundwater conditions could exist between and beyond
the points explored. The nature and extent of variations may not be evident until construction
occurs. If any conditions are encountered at this site that are different from those described in
this report, GeoStrata should 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 changes from that described in this report, GeoStrata should be notified.

This report was prepared in accordance with the generally accepted standard of practice at the
time the report was written. No warranty, expressed or implied, is made.

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.

7.2  ADDITIONAL SERVICES

The recommendations made in this report are based on the assumption that an adequate program
of tests and observations will be made during construction. GeoStrata staff should be on site to
verify compliance with these recommendations. These tests and observations should include, but
not necessarily be limited to, the following:

¢ Observations and testing during site preparation, earthwork and structural fill placement.
¢ Observation of foundation soils to assess their suitability for footing placement.

¢ Observation of soft/loose soils over-excavation.

e Observation of temporary excavations and shoring.

¢ Consultation as may be required during construction.

¢ Quality control and observation of concrete placement.
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We also recommend that project plans and specifications be reviewed by GeoStrata to verify
compatibility with our conclusions and recommendations. Additional information concerning the
scope and cost of these services can be obtained from our office.

We appreciate the opportunity to be of service on this project. Should you have any questions

regarding the report or wish to discuss additional services, please do not hesitate to contact us at
your convenience at (801) 501-0583.
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( @ |STARTED: 33020 Neighborly Ventures Geosrata Rep: A. Peay TEST PITNO:
< COMPLETED:  3/30/20 American Fork 10-Acres TP-Ol
/a i American Fork, Utah RigType:  Mini-ex
BACKFILLED:  3/30720 Project Number _1524-001 Sheet 1 of 1
DEPTH z LOCATION ° Moisture Content
I 8 ©| NorTHING,663,105.46 EASTING,410,572.55 ELEVATION 4,516.77 | ~ °;__-. § and o
E 5 gz 2181 %L § Atterberg Limits
ﬁ wlalo |4 S 213 | £ E = Plastic Moisture Liquid
R[Nl g I8 2 | o| E[5| » [tast qui
E g5 g E E Ea & El gl=|3 Limit Content Limit
= | & 5 <| 2 55 MATERIAL DESCRIPTION E‘ s|5|l&|8
| w[E|O © 2| |5 .102030405060708090 |
040 BLARY TOPSOIL; Lean Clay - dark brown, minor organics throughout : :
] RN
- "" -.' .‘. _________
] )| | ean CLAY wih 50 - o S, grey wih i oilig, monT
% c to wet, large root casts and small pinholes throughout
1 I % 757
1 +HY / - water @ 3 feet
1 %
. % cL “black
1 1 % 40.7(75.7
N %
2_
1 A - grey with Fe staining throughout
T ™ 1" Tean CLAY with gravel - very stiff, grey, wet, gravels average 1 nch |
] % CL in diameter
10 %
] %,
J Bottom of Test Pit @ 10.5 Feet
. J
( SAMPLE TYPE NOTES: )
E- GRAB SAMPLE Plate
- 3" 0.D. THIN-WALLED HAND SAMPLER
manClvedan
WOV IIL M I || warsriever B-1
W- MEASURED
| Copyright (<) 2020, GeoStrata. S7Z- ESTIMATED J
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TITR

- water @ 5 feet

- grey with Fe staining throughout

2 —
1 1 / —CI [~ Lean CLAY with gravel - very stiff, grey, wet, gravels average 1 inch |
7 % in diameter
i
T Bottom of Test Pit @ 9 Feet
37101

r ' )
w [STARTED:  330n20 Neighborly Ventures GeoStra Rep:A. Peay TEST PITNO:
b=l P ——— American Fork 10-Acres TP-02
A : American Fork, Utah RigType:  Mini-ex
BACKFILLED: 3/30/20 Project Number 1524-001 Sheet 1 of 1
DEPTH o LOCATION < Moisture Content
| 8 | 8| normunte,662,992.27 EAsTING,410,690.01 ELevATION 4,514.76 | o | % | 8 and
= |Z2E ‘ gle| % Atterberg Limits
= CH - AN =
E 2 |35 >|S1E|E|E —— —
2 B=lQ [a= 2 % g g g Plastic Moisture Liquid
E 2% E (28 E18|¢ o | & |Limit Content Limit
73 = =] 21 8|5]| 4%
M HEE z3| MATERIAL DESCRIPTION AEIIEAR
MlEARE @) al|ls|la|S5|®
Oﬂ 0 BLAR TOPSOIL; Lean Clay - dark brown, minor organics throughout
3 ey
i % ¢y | SandyLean CLAY - medium stiff to soft, medium brown, moist to
/ wet, large root casts and small pinholes throughout
i V/
1- I 24.4/61.8] 31 | 21

(N _J
( SAMPLE TYPE NOTES: A
IIE] - GRAB SAMPLE L Plate
-3"0.D. THIN-WALLED HAND
RanClvembes
WeoWVITIIVALIW WATER LEVEL B_2
W- MEASURED
\_ Copyright (c) 2020, GeoStrata. S7- ESTIMATED )
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( . )
@ | STARTED: 33020 Neighborly Ventures GeoSirata Rep: A. Peay TEST PITNO:
< | COMPLETED. 37020 American Fork 10-Acres TP-03
A American Fork, Utah RigType:  Mini-ex
BACKFILLED: 3/30/20 Project Number 1524-001 Sheet 1 of |
DEPTH z LOCATION © Moisture Content
,_, 8 O| NorTHING,662,991.94 EASTING,410,858.97 ELEVATION 4,518.04 | ~ PO I and
= =g E 8 g ‘g % Atterberg Limits
» | B 2 |33 2|S|&E5|3 — —
& g2 L |ak& 2|3 | &8 E ’E Plastic Moisture Liquid
Blg (2 é = |22 g5 & = | £ |Limit Content Limit
) = = 3|8
2|E|3|5| £ |E3| MATERIAL DESCRIPTION AEIEIELE
o4 04Z °© 2= L™ 1192030405060708099
BLoES TOPSOIL; Lean Clay - dark brown, minor organics throughout
1 AT
1 i/
1 ’.'. DS
4 % 'CI [~ Cean CLAY with sand - medium stiff to soft, medium brown, moist |
/< to wet, large root casts and small pinholes throughout
. % 85.1
14 % 94.6 {27.1(95.0
1 - % - grey
1 54 !% - water @ 5 feet
1 /‘ — | Lean'CLAY with gravel - very stiff, grey, wet, gravels average 1 inch |
b / CL in diameter
21 %
nal
| S {h 1 Silty SAND- medium dense, grey, wef, heavy Fe staining
11 throughout 374(29| 5
3 -
10
1 Bottom of Test Pit @ 10 Fect
\ J
( SAMPLE TYPE NOTES: )
E - GRAB SAMPLE Plate
p c ‘ ‘ - 3" 0.D. THIN-WALLED HAND SAMPLER
ma N MO TS
vcvvl . “ l“ WATER LEVEL B_3
Y- MEASURED
\_Copyright (c) 2020, GeoStruta. SZ- ESTIMATED y
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( )
m | STARTED: 33020 Neighborly Ventures GeoStrata Rep: A, Pea TEST PITNO:
% [cowpiemm oo | American Fork 10-Acres " TP-04
A : American Fork, Utah RigType:  Mini-ex
BACKFILLED:  3/3020 Project Number  1524-001 Sheet 1 of 1
DEPTH = LOCATION o Moisture Content
8 O| NORTHING,662,865.63 EASTING,410,858.31 ELEVATION 4,517.16 S8 and
i | =y a
g ; g; 2|2 ‘; B Atterberg Limits
2 al3]| S (28 S| E|E| % [pustic Moisnre Liqud
g |5 g z g 2 E|E|g|5 |5 |vimc Conenr Limi
S| E < zS| MATERIAL DESCRIPTION IR f
04 od2IEL 0 55 S |5 | &5 [& | 10203040506070809
BRI TOPSOIL; Lean Clay - dark brown, minor organics throughout :
] ST
- '." -.' ..-
] ‘%‘C; " Cean CLAY with sand ~iedium S o $of, grey, mostrowet — ]
711 !% - water @ 3 feet
1 %
i é
2- é
1 7 / | | Cean CLAY with gravel - very stiff, grey, wet, gravels average 1 inch |
/ CL in diameter
] I Bottom of Test Pit @ 9 Feet
3_
{10
\_ J
( SAMPLE TYPE NOTES: B
M- GrAB sampLE Plate
P ( M- 3" 0.0. THIN-WALLED HAND SAMPLER
m=anSdeosdon
A" A A X AR A R A" WATER LEVEL B_4
W- MEASURED
\_ Copyright (c) 2020, GeoSwrana. SZ- ESTIMATED )
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-
m | STARTED: 33020 Neighborly Ventures GeoStrata Ren: A, Pea TEST PIT NO:
> COVPLETED. 3030 American %ork 10-Acres ? Y TP-05
a American Fork, Utah RigType:  Mini-ex
BACKFILLED: 3/30/20 PI'O_I ect Number  1524-001 Sheet 1 of 1
DEPTH - LOCATION ° Moisture Content
a 8 ©| NORTHING,662,587.41 EASTING,410,833.05 ELEVATION 4,514.80 | ~ °E e and
g ; 5% 289 5| Aterberg Limis
154 ] =
2] |a|2]|3 (38 Z1S | E| 8| % [Pasic Moistwe Ligud
y g2 aé = E 2 El2]|e o | & |Limit Content Limit
1Z] [ = K]
= | & E ; 3 Efl MATERIAL DESCRIPTION oy g El&| 8
o4 042 S [50 - 1= 1 ® 1102030405060708090
pLIgs TOPSOIL; Lean Clay - dark brown, minor organics throughout A :
; AN
1 l." '--o.
J */_CZ [~ Cean CLAY - medium stiff to soff, grey, moist to wet ]
1 A / - pinholes throughout
_ I % 96.3 [22.1{90.4| 46 | 24
1 4 (¥ % - water @ 3 feet, tan
14 %
] 7
I " X 'f‘_ — 1" Silty SAND - dense, grey, wet ]
154 | HE
J ]
T % _CI [~ Cean CLAY with gravel - very Still, grey, wet, gravels average 1 mch |
T / in diameter
2 %
1 Bottom of Test Pit @ 8 Feet
3 —
10
4
( SAMPLE TYPE NOTES:
% - GRAB SAMPLE Plate
-3"0.D. THIN-WALLED HAND SAMPLER
CoanClvemie
WVorll Vil WATER LEVEL B_S
W MEASURED
| Copyright (c) 2020. GeoStrama, SZ- ESTIMATED
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-
@ | STARTED: 33020 Neighborly Ventures GeoStrata Rep:A. Peay TEST PITNO: ]
< COMPLETED:  3/30120 American Fork 10-Acres . TP-O6
A American Fork, Utah RigType:  Mini-ex

BACKFILLED:  3/30720 Project Number  1524-001 Shect 1 of 1
DEPTH - LOCATION < Moisture Content
| 8 | 8| wormmie,662,468.97 EASTING,410913.10 ELEVATION 451414 | o | = | 8 and
ml = (25 g (2| % 5 Atterberg Limits
AEREE E8| 2|23
& ala| g (RE % | S| E|E |5 [Plastic Moistwe Liquid
E 5|2 né z |22 25z 3 | & |Limit Content Limit
= g =< 218|(3]|%
[ < 5 £
3|$| £ [ES| MATERIAL DESCRIPTION ElS|5|E|2
040 DL TOPSOIL; Lean Clay - dark brown, minor organics throughout -
1 AT
] DA e
4 ML SILT with sand - medium stiff to soft, grey, moist to very moist
I_.
1 Y - water @ 4 feet
e I 72.2146.0]74.6| 42 | 13
T 5_ 175/ 7)) e = o o e e o o e, i e e T e e e e e e e e

CL in diameter

A\

- bottom of test pit at 6 feet due to extensive test pit wall collapse

2 Bottom of Test Pit @ 6 Feet
P I e R
10 :
\ J
( SAMPLE TYPE NOTES: )
%] - GRAB SAMPLE Plate
-3 0.D. THIN-WALLED HAND SAMPLER
CanClveada
WeoWVISIIVUIM WATER LEVEL B_6
W- MEASURED
\_ Copyright (c) 2020, GeoStrata. S7- ESTIMATED )
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( || STARTED: 38020 Neighborly Ventures GeoSrata Rep:A. Peay TEST PIT NO:
2 POV ——— American Fork 10-Acres TP-07
= American Fork, Utah RigType:  Mini-ex
DEPTH - z LOCATION ° Moisture Content
al © S| NORTHMNG,662,475.21 EASTING,410,505.62 ELEVATION 4,513.09 | ~ |8 and
2 |ag §[w % Atterberg Limits
AERCE Elgi2|.|% crberg
9 w Bl s |28 218|E]|E|E , : —
& A9 8 |a= 2 | 5| 8|8 |5 [Plastic Moisture Liquid
E E o é T Eg g 5 g ; 3 Limit Content Limit
2 E|2|5| 3 B3| MATERIAL DESCRIPTION zlE|Eg|2
04 0 z © © &1 - | & 1102030405060708090 |
plags TOPSOIL; Lean Clay - dark brown, minor organics throughout
1 1 [~ Silty GRAVEL with sand - denise;, grey, moist, Fe staining |
- throughout, sub-rounded gravels up to 1 inch in diameter
1 1 ™ Lean CLAY with sand - medium stiff, grey, moist to wet |
1
i - water @ 3.5 feet
1 5-
2 [~ Lean CLAY with gravel - very Stff, grey, wet, gravels average 1 mch |
] in diameter
’ Bottom of Test Pit @ 9 Feet
3 —
10
\—
( SAMPLE TYPE NOTES:
I]E] - GRAB SAMPLE Plate
- 3" 0.D. THIN-WALLED HAND SAMPLER
ConnClvsies
CWWWII WVIW WATER LEVEL B_7
- MEASURED
\__ Copyright (c) 2020, GroStrata. SNZ- ESTIMATED
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~
( w [ STARTED: 350120 Neighborly Ventures GeoStrata Rep: A. Peay TEST PITNO:
< COMPLETED:  3/30/20 American Fork 10-Acres TP-OS
A ' American Fork, Utah RigType:  Mini-ex
BACKFILLED: 3/30/20 iject Number 1524-001 Sheet 1 of t
DEPTH - LOCATION @ Moisture Content
a § O| NORTHMM,662,471.27 EASTING,410,700.50 ELEVATION 4,51332 | ~ [ 5| 8 and
28 e g; g | & ; kS Atterberg Limits
< = S =
& al3| S |28 %‘ O E|E |7 [Pastic Moiste Liquia
E g |2 E £ |22 2| 8| g|% | & |Limt Content Limit
= 218|135 |8
3£ 25| 2 25| MATERIAL DESCRIPTION AEMIELE
o] od2 212 15° Z 1815 | > | 102030405060708090
RIS TOPSOIL; Lean Clay - dark brown, minor organics throughout -
i RN
- ’.'. -.' ..c
i %_CZ [~ Lean CLAY with sand - medium Stiff to soff, grey, moist to wet
| ) 4 % - water @ 2.5 feet
1- %
{5 /4-- ____________________________
5 sm| Sty SAND - dense, medium brown, wet
. "/_CZ  Lean CLAY with sand ~stiff, grey, wet |
2 Z
S 1 %
b Lean CLAY with gravel - very stiff, grey, wet, gravels average 1 inch
5 ] CL in diameter
Qo i
é i Bottom of Test Pit @ 8 Feet
E ]
2 ]
53]
Qo
= 4
2 (|3
% _
S 1107
8
= .
P
Q .
5
“ J
2 ( SAMPLE TYPE NOTES: )
g H - GRAB SAMPLE Plate
5 c - 3" O.D. THIN-WALLED HAND SAMPLER
& = Sivedos
S A "4A A Z " JER A" WATER LEVEL B_8
2 Y- MEASURED
2 {_ Copyright (¢) 2020, GeoStrat. 7. ESTIMATED J
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-
[ | STARTED: 33020 Neighborly Ventures GeoStrata Rep:A. Peay TEST PITNO: W
< | compLETED: 330720 American Fork 10-Acres TP-09
a American Fork, Utah RigType:  Mini-ex

BACKFILLED: 3/30/20 Project Number  1524-001 Sheet 1 of 1
DEPTH Z LOCATION © Moisture Content
a3 8 O| NorTHING,663,005.88 EASTING,410,390.96 ELEVATION 4,514.67 | ~ S18 and
S |ag g | B9 % Atterberg Limi
= 21219 5 rg Limits
» HAERCE S 8|E|z|2
& B2 8 |aE g S| & E| 5 [Plastic Moisture Liquid
E E = ) z E% £ g gl 3 Limit Content Limit
5|2 |2|5| 3 [ES| MATERIAL DESCRIPTION e |S|5|2|2
04 0o “[3| 0O © A |=2[=]3 |~ .102030405060708090
BLgN TOPSOIL; Lean Clay - dark brown, minor organics throughout
i SPEN
1 D -
- o IR K ™~ Silty SAND - dense, tan with black mottling, minor organics
throughout
1 -
1 [~ SICT with sand - medium stiff, grey, very moist, Fe stammg |
. throughout 109.2(17.4{81.7| 28 | 5
i - water @ 4.5 feet
1 5
1 - blue-grey
2
1 4
3 Bottom of Test Pit @ 9.5 Feet
10
\ J
SAMPLE TYPE NOTES: )
E-GRAB SAMPLE Plate
P c - 3" 0.D. THIN-WALLED HAND SAMPLER
=S byondon
W WVall VUl WATER LEVEL B_9
W MEASURED
L Copyright (¢) 2020, GeoStrata. SZ- ESTIMATED )
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-
m | STARTED: 3730120 Neighborly Ventures GeoStrata Rep:A. Peay TEST PIT NO:
< COMPLETED:  3/30120 American Fork 10-Acres I F - 1 0
= : American Fork, Utah RigType:  Mini-ex
BACKFILLED: 3/30/20 iject Number 1524-001 Sheet 1 of 1
DEPTH - LOCATION © Moisture Content
a 8 ©! NORTHING,662,603.32 EASTING,410,435.12 ELEVATION 4,513.65 o °E' = and
2 =g > 2| e 2 % Atterberg Limits
v %2 |35 2|8|&|E|2 — —
o 212l 9 [AE g |Q|E|E& > [Plastic Moisture Liquid
E c2(E| E |28 2| 8|g|% |5 |Limt Content Limi
@ = =} al 835 |g
% |E |22/ 3 |25| MATERIAL DESCRIPTION EIIE
SIEA RS (8] b= -V (s I -
040 B TOPSOIL; Lean Clay - dark brown, miner organics throughout
. SIZN

e o e e e Gt —— ——— — — — — i ———— ————————- —

Silty SAND - dense, tan with black mottling, minor organics
throughout

94.7121.7(91.0{ 43 | 21

Bottom of Test Pit @ 8 Feet
3 -
10
.
( SAMPLE TYPE NOTES:
[- craB saMPLE Plate
p c M- 3 0.0. THIN-WALLED HAND SAMPLER
mAanSivealos ,
LA 1 O P 1) 4 || o I IN—— B-10
- MEASURED
Copyright (c) 2020, GeoStrata. SZ- ESTIMATED
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( w | STARTED: 42619 Neighborly Ventures GeoSteata Ren: A Pea TEST PITNO:
< COMPLETED:  4/26/19 American Fork 10-Acres - ’ V-TP-l
a : American Fork, Utah RigType:  Mini-ex
BACKFILLED: 4/26/19 Project Number 1524-001 Sheet 1 of 1
DEPTH . LOCATION ° Moisture Content
2 8 QS| NORTHING,663,198.30 EASTING,410,334.04 ELEVATION 4,516.60 | ~ °;5 8 and
g~ dg 119 % Atterberg Limits
gl 2 |23 A é 2| B
& wla| o |22 Z QL E|E |5 [Pestic Moisture Liquid
E E |2 {3_5 £ |22 LR 5 | € |Limit Content Limit
S m S ) =P .2 |3 g
=12/<| & 25| MATERIAL DESCRIPTION Ele|5|E|2
070 LA TOPSOIL; Lean Clay - dark brown, minor organics throughout
] RPN
b i)
-3 l:' '-. -.
J */—C—I: [~ Cean CLAY - medium stiff, dark brown, moist to wet |
1 %
1 4 |¥ % - water @ 4 feet
i Z
2- Z
1 Bottom of Test Pit @ 8 Feet
3 p.
1107
\
( SAMPLE TYPE NOTES: )
E - GRAB SAMPLE Plate
- 3" 0.D. THIN-WALLED HAND SAMPLER
PN { PPy -
WOV VMIM || warerieviL B-11
W- MEASURED
\__ Copyright (c) 2020, GeoSurata. SZ- ESTIMATED
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-
m [ STARTED: 42619 Neighborly Ventures GeoStrata Rep: A. Peay TEST PIT NO:
< COMPLETED:  4726/19 American Fork 10-Acres V-TP-2
A American Fork, Utah RigType:  Mini-ex
BACKFILLED: 4/26/19 Project Number 1524-001 Sheet 1 of 1
DEPTH - LOCATION ° Moisture Content
2 8 ©| ~orTHING,663,188.46 EASTING,410,938.69 ELEVATION 4,519.26 | ~ ?:- S and
= B g | el % Atterberg Limits
% AEREE 181 E|z|3
2 alalJd [AF 2 | S| E| 5| 7% [Plastic Moistre Liquid
E B s E B § §| 2|3 | E|Limit Content Limit
& o 21 El=|S
$E5I5| 3 Z5| MATERIAL DESCRIPTION r|E|5|8|&
o o{4B 1S 5 S 1= & 1915 | 102030405060708090
Lop TOPSOIL; Lean Clay - dark brown, minor organics throughout
J OROA
] AR
I R —
14 I / 80.9 127.7|180.6] 37 | 15

\_ Copyright (c) 2020, GeoStrata.

- GRAB SAMPLE
- 3"0.D. THIN-WALLED HAND SAMPLER

WATER LEVEL
W- MEASURED
S$Z- ESTIMATED

|11 / . Lesn CLAY with s - medium sif, ark brow, we,ocasonl
ay
M
i
Y
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2
( w |srarreD:  4neng Neighborly Ventures GeoStrata Rep: A Pea TEST PIT NO:
=3l pre———— American Fork 10-Acres  Rep ¥ V-TP-3
/A : American Fork, Utah RigType:  Mini-ex
BACKFILLED: 4/26/19 Project Number 1524-001 Sheet 1 of 1
DEPTH © =z LOCATION ° Moisture Content
al ©! NOrTHMG,662,768.19 EASTING,410,903.59 ELEVATION 4,516.21 S8 and
< | B
@ = :51 g 2|8 ‘; b Atterberg Limits
2 mggmg ZIS1E|E|E i Mo Liod
&8 HiZ 2 |8 g o | 813l Plastic Moisture Liqui
& =l @ = Egz) g 5 El=|3 Limit Content Limit
o = R} S| 8
2 5 ; = %5 MATERIAL DESCRIPTION E S 5| &8
o 042 O |50 & 1= | & 1102030405060708090
Bl TOPSOIL,; Lean Clay - dark brown, minor organics throughout
- Q"‘L“.’i’
] RN
- '." .-' . i
i 7 _CI [~ Cean CLAY - medium stiff, gréy with tan mottling, moist to wet, |
% large root casts and small pinholes throughout
1 I é 91.1{26.3|94.6| 43 | 21
i y ? - water @ 4.5 feet
5 / i — | Cean CLAY with gravel - medium stiff, medium brown, wet, gravels |
. % CL| " are less then % inch in diameter
2+ %
4 _:I: % - olive and blue grey mottling
i Bottom of Test Pit @ 8.5 Feet
3 -
]101
\. J
(" SAMPLE TYPE NOTES: ‘
g - GRAB SAMPLE Plate
-3 0.D. THIN-WALLED HAND SAMPLER
Coannliveles
WWeoWVWaall AL WATER LEVEL B_13
W- MEASURED
_ Copyright (c) 2020, GeoStrata. SZ- ESTIMATED Y,
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r )
@ |STARTED: 42619 Neiglgborl%Ventures GeoStrata Rep: A. Peay - TEST PITNO:
< COMPLETED:  4/26/1 American Fork 10-Acres V-TP-7
a : d American Fork, Utah RigType:  Mini-ex
BACKFILLED: 4/26/19 Project Number  1524-001 Sheet 1 of 1
DEPTH ° > LOCATION ° Moisture Content
al @ O| NORTHING,662,804.93 EASTING,410,561.40 ELEVATION 4,514.96 | ~ "g e and
E 5 g; 2|2 2 _§ Atterberg Limits
9] -4 1= h
& a2 g oE % S|E|E i Plastic Moisture Liquid
E g2 & g 2g 15|85 |35 |vmt Content Limi
s|g % 2 = 2| 8|5 ‘5
= 13(2| 8 [23| MATERIAL DESCRIPTION EIFIERE
040 BL TOPSOIL; Lean Clay - dark brown, minor organics throughout
] NG
’ i L S
i CL-| Silty Lean CLAY - medium stiff, medium brown, moist to wet
ML
1 4
1 1 (¥ - water @ 4 feet
1 5-
1 y o | Dean CLAY wilh gravel - medium sift, modium brown, wel, gravels |
b / L are less then % inch in diameter
2- %
J1 7
107 7
J Bottom of Test Pit @ 10 Feet
\. J
f SAMPLE TYPE NOTES: )
E - GRAB SAMPLE Plate
- 3" 0.D. THIN-WALLED HAND SAMPLER
CranClivebes
W WITII VLW WATER LEVEL B_14
Y- MEASURED
\_ Copyright (c) 2020, GeoStrata. SZ. ESTIMATED )
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[ | STARTED: 425019 Neighborly Ventures GeoStrata Rep: A, Peay Boring ID
< | coMPLETED: a2 American Fork 10-Acres RigType:  CME-TS V_B_l
a . American Fork, Utah Boring Type:  HSA
BACKFILLED: 4/25/19 Project Number  1524-001 Sheet 1 of 5
DEPTH . z LOCATION © Moisture Content
al Q ©| EasTNG 1,410,345.5 NORTHINA4,662,867.3 ELEVATION 4,514 o sl and
E = |BE B 8|S |B| AterbergLimits
2 ) é 8 O 2 6 E E E . . ..
= A= 8 |ax 2| ol E g > |Plastic Moisture - Liquid
Elg s é £ |22 IR = |%|Limit Content Limit
2 AL
= | K % < S Z 35| MATERIAL DESCRIPTION | N [ n*| serBLowcount |2 | 3| 2| 2|8
od J91EL S |50 102030405060708090 [ S | = & |5 |A
*‘_'.! y TOPSOIL; Lean CLAY - dark brown, Do
i 3 minor orgainics throughout
] SN
- '.'_ .' .
. // CL | Lean CLAY -medium stiff;, |
grey-brown with tan mottling, moist
14 2 6 23.885.5
- e v
- - water @ 5 feet 23
2 2 28019273111
2_
7 - minor iron staining throughout
. 4 6 29.1193.6/ 37|15
3 -
|1 7 CH | Fat CLAY - medium stff, dark brown |
/ with tan mottling, moist
_ % 10 [ 13 27.31009
q N - OBSERVED UNCORRECTED BLOW COUNT N* - CORRECTED N1(60) EQUIVALENT SPT BLOW COUNT
( SAMPLE TYPE NOTES:
- 2" 0.D./1.38" LD. Split Spoon Sampler Plate
P Py : busadoe E_—Z.S" 0.D./2" LD. California Split Spoon Sampler
> 3" O.D. Thin-Walled Shelby Sampler
W IIVELIM ([ Grab Sample . B_15
| conmeco 0 csinn [} 2" 0.D./1.625" LD. Liner Sampler wf-\TER LEVEL . ESTMATED
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W
m | STARTED: 425019 Neighborly Ventures Geos AP Boring ID
g American Fork 10-A oS R
S | CoMPLETED: 4519 American Fork, Utahcrem ;’f;;";;pez ENSE’” V-B-1
BACKFILLED: 4/25/19 Project Number 1524-001 Sheet 2 of 5
DEPTH - LOCATION <| Moisture Content
I § O| EASTING 1,410,345.5 NORTHINd4,662,867.3  ELEVATION 4,514 o 35 = and
23 |52 2| S| |5 AuervergLimis
w85 |28 Z| 8] €% bree o —
Els g S s R
= E & E ] 8 g g |g|g|Limit Content Limit
s | B % < gﬁ MATERIAL DESCRIPTION | N | N*| SPTBLOWCOUNT | 2| 35| &1 518
“|F| O |50 102030405060703090 el Ll
i /] CL | Lean CLAY - medium stiff, R
% grey-brown with tan mottling, moist
44 ] % ;
1 Z 6 9 27.391.4
i
- 20+ . r/f—— ——————————————————
J XXk grey, wet
i 29 | 27 22.0147.7|NP|NP|
i - black

N - OBSERVED UNCORRECTED BLOW COUNT

\_

Copyright (c) 2020, GeoStrutn

SAMPLE TYPE

NOTES:

N 2" 0.D./1.38" LD. Split Spoon Sampler

[d- 2.5" 0.D.2" 1.D. California Split Spoon Sampler

H 3"0.D. Thin-Walled Shelby Sampler
Grab Sample
[} 2" 0.D./1.625" LD. Liner Sampler

WATER LEVEL

- MEASURED _$7. ESTIMATED
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r ~
W | STARTED: 42519 Neighborly Ventures GeoStrata Rep: A, Peay Boring ID
3l poep— PP American Fork 10-Acres RigType:  CMETS V-B-1
A : American Fork, Utah Boring Type:  HSA
BACKFILLED; 4/25/1%9 Project Number  1524-001 Sheet 3 of 5
DEPTH o - LOCATION ° Moisture Content
al Q O| EasTING 1,410,345.5 NorRTHINA4,662,867.3  ELEVATION 4,514 o 3,; 2 and
= 3 73]: &8 ‘; 5|  Atterberg Limits
> | © R
2 w35 |28 Z [ S| 8| E|Z|pustic Moisture Liquia
AiAEE g Ho 2| §| |3 |5 vimit Content Limit
= |E12/<| 2 |£3| MATERIAL DESCRIPTION n| sererowconnt |z | 3| 8| 3(3
42| S 50 1020304050607080%0 | S | = | & [ |&
74
25 CL | TeanCLAY - stiff, grey-brown with |
b tan mottling, wet
- ML [ SICT - medium stiff, grey with blue ~ |
i grey mottling, wet
8_
9_
130
1 7 [~ Silty SAND “medium dense, black, |
wet
i
lo— a4
- N - OBSERVED UNCORRECTED BLOW COUNT
( SAMPLE TYPE NOTES:
B 2" 0.D./1.38" LD. Split Spoon Sampler Plate
P PP c busadou %2.5" 0.D./2" LD. California Split Spoon Sampler
- 3" O.D. Thin-Walled Shelby Sampler
WOV o0 hh B-17
. 2" 0.D./1.625" LD. Liner Sampler WATER LEVEL
Copyright (c) 2020, GeoStrata I} - MEASURED NZ- ESTIMATED J
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LOG OF BORING - PLATE (B) EXPLORATION LOGS.GPJ GEOSTRATA.GDT 4/15/20

@ |STARTED: 42519 Neighborly Ventures GeoStrata Rep: AP Boring [D
£ American Fork 10-A e CMET
< ] er!can or. CIcs Rig Type: CME-75 -y—-
Q| COMPLETED: 42519 American Fork, Utah Boring Type:  HSA V B-1
BACKFILLED:  4/25/19 Project Number  1524-001 Shect 4 of 5
DEPTH - LOCATION @ Moisture Content
_, § O EASTING 1,410,345.5 NORTHINA4,662,867.3 ELEVATION 4,514 o sle and
2|5 (g% g | & S| _|5|  Aterberg Limics
17} @ m| < |ao E: ol 2|8 g
2 ala| o |2E G | S| | E|n|Plastic Moisture Liquid
E 5|2 g T |22 & | 5| g |3 || Limt Content Limit
=] 2| 81518
= | & E ; 3 %5 MATERIAL DESCRIPTION N | N*| SPTBLOW COUNT g‘ g 5|28
@ 9 © 102030405060708090 A A
s+ BERL | e
1 25 | 34 25.7132.5|NP|NP
19 ]
12
1407 - o recovery
] 8 10
134
N - OBSERVED UNCORRECTED BLOW COUNT N* - CORRECTED N1(60) EQUIVALENT SPT BLOW CO
SAMPLE TYPE NOTES:; )
B 2" 0.D./1.38" LD. Split Spoon Sampler Plate
p 2.5"0.D./2" LD. California Split Spoon Sampler
e =-Yeo Cil‘ﬂ Vo 3" 0.D. Thin-Walled Shelb:
.D. - y Sampler
Coppig () 2020, Geosor I} 2" 0.D./1.625" LD. Liner Sampler Wz-\TER LEVEL . ESTMATED
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w | sTARTED: 425119 Neighborly Ventures GeoStais Rep: A Pezy Boring ID
: COMPLETED:  4/25/19 £american Fork 10-Acres Rig Type: CME-75 V-B-l
a American Fork, Utah Boring Type:  HSA
BACKFILLED: 4/25/19 Project Number  1524-001 Sheet 5 of §
DEPTH o > LOCATION @ Moisture Content
al Q ©| EASTING 1,410,345.5 NORTHINd4,662,867.3  ELEVATION 4,514 o °g 8 and
3 : 5‘2 2|2 N % Atterberg Limits
17} ol < 80 =1 8| 2|=|2
2 22| @ |aE 2 | S| E|E|%[Plestic Moisture Liquid
E 5|2 E_, £ |22 2| 5| 2|3 |5|vimt Content Limit
m B HEIEE
= E |32 2 Z3| MATERIAL DESCRIPTION | N | N*| SPTBLOWCOUNT | gl 5| &%
slE| O O (<1 B3 Il Nl -
7 45
’ 37 2420593
144 i
Silty SAND - mdense, black, wet
15
1 504
i 16 18 23.8447.1
J Bottom of Boring @ 51.5 Feet
16

N - OBSERVED UNCORRECTED BLOW COUNT

N* - CORRECTED N1(60) EQUIVALENT SPT BLOW COUNT

SAMPLE TYPE NOTES:
K- 2" 0.D./1.38" LD. Split Spoon Sampler
p- AN c ‘ Mo ‘ﬂ a- g.Sg(l)).D_f/}?"’ Ib[v). lf;lig:lmlf Split Sfoon Sampler
" O0.D. Thin-Wa elby Sampler
Copyright (0 2020, oS - 2" 0.D./1.625" LD. Liner Sampler MLU};REV?Q ESTIMATED
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FENCE_TEST EXPLORATION LOGS.GPJ IGES.GDT 4/15/20

Copyright (c) 2020, GeoStrata

100 200 300 400 500 600 700
4,520 : : 4,520 Topsoil y.|r *
LA
4,515| 4,515 Fat 7
cloy P
4,510] -+14,510
7 Leanp7
: Cla \\\k
4,505 : 4,505
4,500 M 4,500
sit| | []]
~4,495 : 4,495
ha) : Poorly —
g m Graded|..::
-5 4,490 : 4,490 Sandl—.
5 W
o : Clayey 777
4,485 : 4485 “3YY §_
4,480 : 4,480 Silty FFT
: Sand |-
4,475 : 4.475 Poorly
’ : ’ Graded Wcﬁ
: Gravel [o [ \°]
4,470 4,470 O_m<m<§_
; Gravel 6]
4,465 4,465
28 : Silty
] : : : : m Gravello['\P
4,460 . : . : : H 4,460
100 200 300 400 500 600 700 WATER LEVEL
Distance Along Baseline (ft) W VEASURED
NZ- ESTIMATED
Neighborly Ventures Plate
mm A AN n - I AN -! American Fork 10-Acres
<QC‘- | | ‘ -‘ American Fork, Utah

Project Number: 1524-001

B-20
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UNIFIED SOIL CLASSIFICATION SYSTEM

Uscs TYPICAL
MAJOR DVISIONS SYMBOL DESCRIPTIONS LOG KEY SYMBOLS
TEST-PIT
BORING
'$'wn_5m'nm SAMPLE LOCATION
GRANED
8018 ¥ WwAERLEVEL Y7  WATERLEVEL
o =  (level after complation) = (avel where firat encountered)
'—}—IU
s kogor tten
Fot20 e CEMENTATION
kntorn e Rt DESCRIPTION DESCRIPTION
WEAKELY CRUMBLES OR BREAXS WITH HANDLING OR SLIGHT FINGER PRESSURE
[wooERATELY CRUMBLES OR BREAKS WITH CONSIDERABLE FINGER PRESSURE
sc | stronGLY WILL NOT CRUMBLE OR BREAX WITH FINGER PRESSURE
ML
SILTS AND CLAYS
- (it et heee than 60) ol I - TS, LEAN CL
GRAINED oL mumumuwam
SOILS OF LOW PLABTICITY
(Mam D helY MH INORGANIC S1.TS, MICACEOUS OR
of matodal DIATOMACEQUS RME SAND OR ST
iprgei SILTS AND GLAYS cH lmumvwnm
(Litd Bk gaaator 02 ) FATCLAYS
OH |orasm v s orgwac eare
3 OF MEDRIN-TO-HKIH PLASTICITY
HIGHLY GRGANIC 5045 T e e e
MOISTURE CONTENT
DESCRIFTION FIELD TEST —
oRY ABSENCE OF MOWTURE, DUSTY, BRY TO THE TOUCH m"m“m"mmm M
MOST DAMP BUT NO VISIBLE WATER 2. No warranty ia provided s ko the continulty of eoll condfions botwoen
WET VISIBLE FREE WATER, USUALLY SOIL BELOW WATER TABLE individual sample locations.
STRATIFICATION 3 mmmmmm et the peint of expioration
THICKNESS | [DESCRIPTION THICKNESS on icatod.
N 4. In genaral, Unified Sofl Classification designations presented on the logs
SEAM 18-t || occasional |ONE OR LESS PER FOOT OF THICKNESS - by pry A
LAYER 0212 FREQUENT | MORE THAN ONE PER FOOT OF THICKNESS on taboratory tests) may vary. ¢ [

APPARENT / RELATIVE DENSITY - COARSE-GRAINED SOIL

MCOIFIED CA. CALIFORNIA RELATMVME
i R | g FIELD TEST
VERY LOOSE <4 4 <$ 0-13 EASILY PENETRATED WITH 1/2<NCH REINFORCING ROD PUSHED BY HAND
LOOSE 4-10 §-12 §-18 13-38 | DIFFICULY TO PENETRATE WITH 1/2-INCH REINFORCING ROD PUSHED BY HAND
MEDIUMDENSE] 10-%0 12-38 18.-40 33-€5 ] EASILY PENETRATED A FOOT WITH 12-INCH REINFORCING ROD DRIVEN WITH 8-L8 HAMMER
DENSE 30- 60 35 - 8D 40-T0 66-85 | DIFFICULT TO PENETRATED A FOOT WITH $24NCH REINFORCING ROD DRIVEN WITH 8-LB HAMMER
VERY DENSE »50 60 >70 85-100 | PENETRATED ONLY A FEW INCHES WITH 1/2{NCH REINFORCING ROD DRIVEN WITH 848 HAMMER

Plate

American Fork 10-Acres

FIELD TEST

VERY SOFT < <125 <25 EASLY PENETRATED BEVERAL INCHES BY THUMB. EXUDES BETWEEN THUMB AND

SOFT 2-4 0.126-028 025-05 EASILYFENETNA?EDO'EINGC!YTWMB. MOLDED BY LIGHT FINGER PRESSURE.
rm— . P asvo | PRI G 12 WG oY TR W RCOSATE EPYORY. RGLOEDBY SRS

STIFF 8-18 05-10 10-20 INDENTED ABOUT 1/2 INCH BY THUMB BUT PENETRATED ONLY WITH GREAT EFFORT.
VERY 8TIFF 18-30 10.20 20.40 READILY INDENTED BY THUMBNAIL.

HARD *30 20 40 INDENTED WATH DIFFICULTY 8Y THUMBNAL.

Soil Symbols Description Key
ma c ‘ M Neighborly Ventures

Copyright Geo!

American Fork, Utah
Project Number: 1524-001

B-21

Strata, 2020
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APPENDIX C



Copyright GeoStraf

g
(B
ta, 2020

American Fork 10-Acres -

American Fork,Utah

Project Number: 1524-001

N Gradation Atterberg Consolidation
wessar | 0 vorora pry| OF - Cait cBr | SuMEe | psistivity (@
Test Pit mnu.ﬂn Depth Classificati Moisture Densi " Moisture |DryDensity| Gravel | Sand Fines LL PI Ce C Qu_uo % Content stivity ( pH
% No. (feet) assification | . %) nsity (pe Content (%) PPy %) %) %) r OCR (%) (%) (opm) cm)
Come
= TP-01 25 cL 00 243 757
o~
~
w TP-0L 4 L 40.7 00 243 757
[«
™ TP-0! 6 46.1 1,300 795
™
2 PR 3 cL 244 08 374 | 618 31 21
™ ;
vy TP-03 2 cL 211 96.1 06 143 85.1 19
g
™ P03 3 cL 211 %46 95.0 on4 | oo 7
Iy
in TP-03 9 SM 00 626 374 29 s
e
= TP-0S 2 CL 21 9.3 0.0 96 904 46 2 o116 | 003 18.7
tad
TP-06 4 ML 46 72 02 252 746 42 13 0177 | 006 | 95
P09 4 ML 174 109.2 00 183 817 28 5 024
TP-10 6 cL 217 %7 0.0 90 91.0 4 21 0115 | 0022 | 36
VB-1 25 L 338 40 10.5 85.5
V:B-1 5 a 28 979 00 73 27 31 1 0.19
V-B-1 5 cL 273 9% 0086 | 0015 | 49
V-B-1 75 cL 29.1 935 18 46 936 37 15
VB-1 10 CH 273 9 00 00 100.0
V-B-1 15 cL 213 00 8.6 914
VB-1 20 SM 2 00 523 | 477 NP NP
V-B-1 25 cL 238 00 05 %.5 28 9
V-B-1 30 ML 294 00 17.5 825 NP NP
V-B-1 35 M 25.7 00 615 325 NP NP
V-B-1 45 ML 242 00 407 | 593 NP NP
VB 50 SM 28 00 529 | 471 NP NP
V-TP-2 3 c 7.7 809 00 194 80.6 37 15 0125 | 0018 | 98
V-TP-3 25 cL 263 9L 00 54 %6 43 21 003
n ' Lab Summary Report
- Neighborly Ventures

Plate
C-1
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60 "4
50 /
S
w40 /
& /
a
z /
E 30 /V
Q
E A
s i 9//
a
A
*
o] /
10
o % |@|e
0
0 20 40 60 80 100
LIQUID LIMIT (%)
. Depth| LL { PL | PI (Fines P
Sample Location @ | @) | @) | @ | %) Classification
® TP-02 30 | 31 10 21 | 61.8 Sandy Lean CLAY
x| TP-03 90 | 29 24 5 |374 Silty SAND
Al TP-05 20 | 46 22 24 | 904 Lean CLAY
*| TP-06 40 | 42 29 13 [ 74.6 SILT with sand
®| TP-09 40 | 28 23 5 | 817 Silt with sand
& TP-10 60 | 43 22 21 | 91.0 Lean CLAY
o| V-B-1 50 | 31 20 11 | 927 Lean CLAY
Al V-B-1 75 | 37 22 15 | 93.6 Lean CLAY
ATTERBERG LIMITS' RESULTS - ASTM D 4318
— A C‘ voaboss Neighborly Ventures Plate
W VIII VI American Fork 10-Acres
American Fork, Utah C - 2

Project Number: 1524-001
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v

/

60

50
S
o 40
Z

0
E 3
o
%
< 20
=

10

CL-ML

\d

)

)

20 40 60 80 100
LIQUID LIMIT (%)
Sample Location D(ef;t))th (iji‘) (l;f;) (1(2) F?%‘;S Classification
@ V-B-1 200 NP | NP | NP | 47.7 Silty SAND
x| V-B-1 250 28 19 9 |995 Lean CLAY
Al V-B-1 300 | NP | NP | NP | 825 SILT with sand
*| V-B-1 350 | NP | NP | NP | 325 Silty SAND
®| V-B-1 450 | NP | NP | NP | 59.3 Sandy SILT
&| V-B-1 500 NP | NP | NP | 47.1 Silty SAND
O| V-TP-2 30 | 37 22 15 | 80.6 Lean CLAY with sand
Al V-TP-3 25 | 43 22 | 21 (946 Lean CLAY
ATTERBERG LIMITS' RESULTS - ASTM D 4318
pAP . C‘ gy Neighborly Ventures Plate
W VWil VAW American Fork 10-Acres
American Fork, Utah C 3
Project Number: 1524-001 =
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U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS [ HYDROMETER
6 43 25 lag V235 3 4 6 410,16 50 30 40 50 o0 100,,,200
100 I : ; - "
95
N
90
N
85 \ :
80 \ ;
75 :
70 \
e \HH- v
g z
> s ; z
- : z
%‘ 50 : \ :
45 TN
2 BN
g 40 \ﬁ
o :
35 :
30
25
20
15
10
5
. 0 : .
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
COBBLES GRAVEL .S SILT OR CLAY
coarse | fine coarse | medium I fine
Sample Location Depth Classification LL | PL | PI | Cc | Cu
®| TP-01 25 Lean CLAY with sand
x| TP-01 4.0 Lean CLAY with sand
A| TP-02 3.0 Sandy Lean CLAY 31|10 | 21
*| TP-03 2.0 Lean CLAY
©| TP-03 9.0 Silty SAND 29 | 24 5
Sample Loctaion Depth D100 D60 D30 D10 %Gravel | %Sand | %Silt | %Clay
®| TP-01 25 2 0.0 24.3 75.7
X TP-01 4.0 2 0.0 24.3 75.7
A| TP-02 3.0 9.5 0.8 374 61.8
*| TP-03 2.0 375 0.6 14.3 85.1
®| TP-03 9.0 4.75 0.672 0.0 62.6 374
GRAIN SIZE DISTRIBUTION - ASTM D422
Neighborly Ventures Plate
G Stl-a ia American Fork 10-Acres
American Fork, Utah C-4
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U.S. SIEVE OPENING IN INCHES |

U.S. SIEVE NUMBERS

HYDROMETER

6 43 295 134 My 3 6 101416 50 30 44 50 (5 1000200
100 AT TR T
95 : ;
\= :
90
85 \
80 -
\. 5\
75 b
70 : \
65
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: \
& s0
g X
E 45
Z X
%‘) 40
5 \
35 \
30
25
20
15 \@\
10 ‘%
5
0 : :
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
COBBLES GRAVEL .S SILT OR CLAY
coarse [ fine coarse | medium 1 fine
Sample Location Depth Classification LL | PL [ Pl | Cc | Cu
®| TP-05 2.0 Lean CLAY 46 22 24
x| TP-06 4.0 SILT with sand 42 29 13
Al TP-09 4.0 Silt with sand 28 23 5
*| TP-10 6.0 Lean CLAY 43 22 21
©| V-B-1 25 Lean CLAY 1.31 | 22.02
Sample Loctaion Depth D100 D60 D30 D10 %Gravel | %Sand | %Silt | %Clay
®| TP-05 20 2 0.0 9.6 904
@ TP-06 4.0 95 0.2 25.2 74.6
Al TP-09 4.0 2 0.0 18.3 81.7
*!| TP-10 6.0 4.75 0.0 9.0 91.0
®{ V-B-1 25 9.5 0.04 0.01 0.002 4.0 10.5 74.7 10.8
GRAIN SIZE DISTRIBUTION - ASTM D422
Neighborly Ventures Plate
C- S!l- !G American Fork 10-Acres
American Fork, Utah C . 5
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U.S. SIEVE OPENING IN INCHES |

3

U.S. SIEVE NUMBERS

6 g10 1416 54 30 44 50 o 100,,,200

HYDROMETER

C_GSD EXPLORATION LOGS.GPJ GEOSTRATA.GDT 4/15/20

% 6 43 215 lan "2&;
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0 . 3
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
GRAVEL SAND
COBBLES p— [ — comrse | edium | — SILT OR CLAY
Sample Location Depth Classification LL | PL | Pl | Cc | Cu
®| V-B-1 Lean CLAY 31 (| 20 | 11
®| V-B-1 Lean CLAY 37 | 22 | 15
A| V-B-1 Fat CLAY
*| V-B-1 Lean CLAY
®| V-B-1 Silty SAND NP | NP | NP | 1.66 |27.53
Sample Loctaion Depth D100 D60 D30 D10 %Gravel | %Sand | %Silt | %Clay
®| V-B-1 4.75 0.015 0.005 0.0 7.3 74.8 17.9
x| V-B-1 9.5 18 4.6 93.6
A| V-B-1 0.075 0.0 0.0 100.0
*| V-B-1 0.3 0.017 0.003 0.0 8.6 67.8 23.6
®| V-B-1 475 0.169 0.041 0.006 0.0 523 425 5.2
GRAIN SIZE DISTRIBUTION - ASTM D422
CanCivedes Neighborly Ventures Plate
wWOoNTII VUALWU American Fork 10-Acres
American Fork, Utah C 6
Project Number: 1524-001 =
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U.S. SIEVE NUMBERS

U.S. SIEVE OPENING IN INCHES [ | HYDROMETER
6 43 215 lag V235 3 4 6 104416 59 30 49 50 55 10044200
100 T TTTE T ETT STeSy hj
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90 ;
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85 - \
80 \*
75 X\
70 \\
. 65 \\ \
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: \ N
> 55 :
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= | \
= | X
2 45 Nﬂ :
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20 \ \
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100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
GRAVEL SAND
COBBLES p—— | P po— l pr—— l P SILT OR CLAY
Sample Location Depth Classification IL | PL | PI | Cc | Cu
®| V-B-1 25.0 Lean CLAY 28 19 9
B V-B-1 30.0 SILT with sand NP | NP | NP | 2.67 | 5.62
A| V-B-1 35.0 Silty SAND NP | NP { NP | 1.46 | 4.65
*| V-B-1 45.0 Sandy SILT NP | NP | NP | 091 | 2.38
®| V-B-1 50.0 Silty SAND NP | NP | NP | 093] 3.36
Sample Loctaion Depth| D100 D60 D30 DI0 | %Gravel| %Sand | %Silt | %Clay
®| V-B-1 25.0 0.15 0.018 0.005 0.0 0.5 83.1 16.4
® V-B-1 30.0 2 0.057 0.039 0.01 0.0 17.5 79.2 3.3
A| V-B-1 35.0 0.425 0.122 0.068 0.026 0.0 67.5 31.2 13
*| V-B-1 45.0 03 0.076 0.047 0.032 0.0 40.7 58.0 1.3
®| V-B-1 50.0 2 0.1 0.052 0.03 0.0 529 458 1.3
GRAIN SIZE DISTRIBUTION - ASTM D422
p PP { TP Neighborly Ventures Plate
WeoSWTIIWUAIW American Fork 10-Acres
American Fork, Utah C 7
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U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS i HYDROMETER
6 43 215 lag V238 3 4 6 gi0 1416 59 30 45 50 gy 100,,200
100 PO eE T Efrr ] ¢ NI
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5
0 M M N
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
COBBLES GRAVEL .S SILT OR CLAY
coarse [ fine coarsel medium I fine
Sample Location Depth Classification LL [ PL [ PI | Cc | Cu
®| V-TP-2 30 Lean CLAY with sand 37 | 22 15
x| V-TP-3 25 Lean CLAY 43 | 22 | 21
Sample Loctaion Depth D100 D60 D30 D10 %Gravel | %Sand | %Silt ] %Clay
®| V-TP-2 30 1.18 0.0 194 80.6
X V-TP-3 25 1.18 0.0 54 94.6
GRAIN SIZE DISTRIBUTION - ASTM D422
Neighborly Ventures Plate
G' Stl’ f“ American Fork 10-Acres
American Fork, Utah C 8
Project Number: 1524-001 =
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100 1,000 10,000 10°
EFFECTIVE CONSOLIDATION STRESS (psf)
Sample Location D(eflt))ﬂ] Classification ( pxclf) l(\g;g C. | C. |OCR
®| TP-03 3.0 Lean CLAY 95 | 25 (0.114]0.026| 7.0
1-D CONSOLIDATION TEST - ASTM D 2435
nd Neighborly Ventures Plate
- e c St l- a American Fork 10-Acres
American Fork, Utah C 9
Project Number: 1524-001 -
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100 1,000 10,000 10°
EFFECTIVE CONSOLIDATION STRESS (psf)
Sample Location D&%th Classification (p'!c:ﬂ 1(\%()3 c. | ¢. |ocr
®| TP-05 2.0 Lean CLAY 96 25 10.116(0.030| 18.7
1-D CONSOLIDATION TEST - ASTM D 2435
— A ci- ey Neighborly Ventures Plate
WVl VMW American Fork 10-Acres
American Fork, Utah C 1 0
Project Number: 1524-001 =




ENT 153298:2021 PG 72 of 83

C_CONSOL EXPLORATION LOGS.GPY GEOSTRATA.GDT 4/15/20
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100 1,000 10,000 10°
EFFECTIVE CONSOLIDATION STRESS (psf)
. |Depth e % | MC . .
Sample Location ) Classification ch | (%) C. | C. [OCR
o TP-06 4.0 SILT with sand 72 30 10.177]10.016| 9.5
1-D CONSOLIDATION TEST - ASTM D 2435
2 A A ci- o~ Neighborly Ventures Plate
A" A2 VX" ]} i American Fork 10-Acres
American Fork, Utah C - 11
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10,

VERTICAL STRAIN (%)

[
- \
20
25
100 1,000 10,000 10°
EFFECTIVE CONSOLIDATION STRESS (psf)
i Depth Classification U | MC ' "
Sample Location ) e | (%) C. | C. |OCR
e TP-10 6.0 Lean CLAY 95 | 22 (0.115/0.022| 3.6
1-D CONSOLIDATION TEST - ASTM D 2435
pAP C‘- ey Neighborly Ventures Plate
Wil VLW American Fork 10-Acres
American Fork, Utah C 12
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EFFECTIVE CONSOLIDATION STRESS (psf)
Sample Location D&lt))th Classification (L;Ef) ?g)l c. | ¢ |ocr
®| V-B-1 5.0 Lean CLAY 96 27 10.086/0.015| 4.9
1-D CONSOLIDATION TEST - ASTM D 2435
= A C‘- sabou Neighborly Ventures Plate
WSS WVII VAT American Fork 10-Acres
American Fork, Utah C 1 3
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100 1,000 10,000 10°
EFFECTIVE CONSOLIDATION STRESS (psf)
.. |Depth Classification % | MC| | @
Sample Location () a (pch) | (%) C. | C, |OCR
®| V-TP-2 3.0 Lean CLAY with sand 81 35 (0.125(0.018]| 9.8
1-D CONSOLIDATION TEST - ASTM D 2435
A c; Iy . Neighborly Ventures Plate
WiVl VM American Fork 10-Acres
American Fork, Utah C 1 4
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0.5

1.0

1.5

20

VERTICAL STRAIN (%)

25

3.0

35

4.0
100

1,000
EFFECTIVE CONSOLIDATION STRESS (psf)

10,000

. Depth P %N [MC| ~ . Inundation | Swell |[Collapse
Sample Location 0 Classification 0| (%) C. | C, |OCR Load (psf) | (%) | (%)
o/ TP-09 4.0 Silt with sand 109 | 16 1500 0.24
1-D CONSOLIDATION/SWELL/COLLAPSE TEST
D Aanlivaada Neighborly Ventures Plate
WVl VI American Fork 10-Acres
American Fork, Utah C 1 5
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C_CONS
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35
4.0
100 1,000 10,000
EFFECTIVE CONSOLIDATION STRESS (psf)
. |Depth PP % [MC| ~ . Inundation | Swell [Collapse
Sample Location ) Classification ch | (@) C. | C, |OCR| | .4 oD | (%) | (%)
®| V-B-1 5.0 Lean CLAY 98 | 28 1500 0.19
1-D CONSOLIDATION/SWELL/COLLAPSE TEST
Danlis e Neighborly Ventures Plate
W Vil i American Fork 10-Acres
American Fork, Utah C 16
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100 1,000 10,000
EFFECTIVE CONSOLIDATION STRESS (psf)
. |Depth PP % | MC| ~ . Inundation |Swell [Collapse
Sample Location %) Classification (och | (%) C. | C: |OCR| [ g s | (%) | (%)
®( V-TP-3 2.5 Lean CLAY 91 | 25 1500 0.03
1-D CONSOLIDATION/SWELL/COLLAPSE TEST
S Anliveados Neighborly Ventures Plate
WO NWVITI WVIW American Fork 10-Acres
American Fork, Utah C 17
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135 . Source of Material TP-03  2.0ft. TEST RESULTS
B\ Material Description Lean CLAY Maximum _96.1 (pcf)
130 C Dry Density
N Test Method ASTM D1557 Method C Optimum 21 (o
125 SRAN ATTERBERG ~  Percent Nater 222 (%)
120 NN, LIMITS Passing _99.4
\ LL #4 Percent
mw\\ PL. _H Sieve Rock — %)
115 N
= S Corrected
& 110 e Percg:nt Maximum (peh)
- SO Passing Dry -
Z SO\ #200 L pensity
2] 1eve
% 105 N D Corrected
[a) NAN timum -
z 100 a'm N O%Vater . ®
N Content
Q “N
95 i 3 .
PSS
90 N\ Curves of 100%
a Saturation for
85 aw Specific Gravity
LN Equal to:
80 RSN 2.60, 2.70, 2.80
- N :\‘
75 <
0 10 20 30 40
WATER CONTENT (%)
50
Dry
Density 96.1 (pcf)
40
Relative
= > Compaction ——96 (%)
&
Z o
8 30 p= = Surcharge 51 (psh)
2 Lo
a, J"
Z
8 ).d/’ % Standard 1.90
K220 CBR
[77]
4 4
ﬁ 4
@ //F Swell 0.81 (%)
10 e
0{ 0.10 0.20 0.30 0.40
PENETRATION (in)
COMPACTION AND CBR TEST
Neighborly Ventures Plate
v- % G Strc ?a American Fork 10-Acres
American Fork, Utah C - 1 8
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Important Information ahout This

Geotechnical-Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes.

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA)
has prepared this advisory to help you — assumedly
a client representative — interpret and apply this
geotechnical-engineering report as effectively as
possible. In that way, you can benefit from a lowered
exposure to problems associated with subsurface
conditions at project sites and development of

them that, for decades, have been a principal cause
of construction delays, cost overnuns, claims,

and disputes. If you have questions or want more
information about any of the issues discussed herein,
contact your GBA-member geotechnical engineer.
Active engagement in GBA exposes geotechnical
engineers to a wide array of risk-confrontation
techniques that can be of genuine benefit for
everyone involved with a construction project.

Understand the Geotechnical-Engineering Services
Provided for this Report
Gueotechnical-engtneering services typically include the planning,
collection, interpretation, and analysis of exploratary data fram
widely spaced barings and/ar test pits. Fleld data are combined
with results fram laboratory tests of safl and rock samples obiained
from field exploration (if applicable), observattons made during site
reconnaissance, and historical information to form cne or more models
of the subsurface aonditions beneath the sita. Locsl gealogy
and alterations of the site surfice and subsurface by previous and
proposed amstruction are also impartant considerations. Geotechnical
engneers apply their engineering training, experience, and judgment
to adapt the requirements of tha prospective project to the subsurface
model(s). Estimates are made of the subsurface canditions that
willlikely be exposed during construction as well as the expected
performance of foundations and other structures being planned and/or
affected by construction activities.

The calminstion of these geotechnical-engtneering services is typically a
geotechnicil-engineering repart providing the data cbiained, a disamsion
of the subwurface model(s), the engineering and geologlc engineering
assessments and nalyses made, and the recommendations developed

to satisfy the given requirements of the profect. These reports may be
titled o explorations, studies, assessments, or evalnatians,
Regardless of the title used, the geotechnical-engineering repart 1s an
engineering tnterpretatton of the subsarface conditions within the context
of the project and does not represent a close examinatfon, systematic
inquiry, or thorough tnvestigation of all site and subsurface conditions.

Geotechnical-Engineering Services are Performed
for Specific Purposes, Persons, and Projects,

and At Specific Times

Geotechnical engineers structure their services to meet the spedfic
needs, goals, and risk management preferences af their clients, A
geotechnical-engineering study conducted for a given civil engineer

.

will not likely meet the needs of a civil-works canstructor or even a
different civil engineer. Because each geotechnical-engineering study

1s unique, each geotechnical-engineering report s unique, prepared
soiely for the dient.

Likewise, geotechnical-engineering services are performed for a specific
project and purpose. For exampls, {t s unlikely that a geotechntcal-
engineertng study for a refrigerated warehouse will be the same as

one p: for a garage; and a few borings drilted during

a preliminary study to evaluate site feasibility will not be adequate to
develop geotechnical design recommendations for the project.

Do zot rely on this report if your geotechnical engineer prepared it:

o for a different client;

« for a different project ar purpose;

« for a different site (that may ar may notindude all ar a partion of
the original site); or

» before tmportant events occurred at the site or adjacent to it
e.g., man-made events ke construction or environmental
remediation, or natural events ke floods, droughts, earthquakes,
or groundwater fluctuations.

Note, too, the reliability of a geotechnlcal-engtneering report can

be affected by the passage of time, because of factors like changed
subsurface condftions, new ar modified codes, standards, ar
regulations; or aew techniques ar tools. [fyou are the least bit uncertatn
about the continued rellability of this report, contact your geotechnicel
englneerbefmaappiylngthemwmmmdmmsmnAmtmnmmt
of additional testing or enalysts after the pessage of time - if any is
required at all - could prevent major problems.

Read this Repost in Full

Costly problems have occurred because those relying on a geotechnical-
engineering report did not read the repart tn #ts entirety. Do_not rely on
an executive summary. Do pot read selective elements only. Read and
refer to the report tn fudl

You Need to Inform Your Geotechnical Engineer
About Change
Your gectechnical engineer considered unique, project-specific factors
when & thescope of stdy behind this report and developing
the confirmation-dependent recammendstions the repart conveys.
Typical changes that could erode the rellability of this report include
those that affect:
o the sitcs size or
o the elevation, canfiguration, location, orientation,
fanction or weight of the proposed structure and
the desired performance ariterds;
» the composition of the design team; or
» project ownership,

As a general rule, always inform your geotechnical engtneer of project
or site changes - even minar anes - and request en assessment of their
tmpact. The geotecknical engincer who prepared this report aannat am”)

®
>
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(‘mspmslbﬂuy or Kabiilty for problems that arise because the geotecknical
engineer was pot informed about developments the engtreer otherwise

would have consddered.

Most of the “Findings” Related in This Report

Are Professional Opinions

Before comstruction begins, geotechnical engineers explore a siteb
subsurface using various sampling end testing procedures. Geofechmical
engineers can observe actual subsuzface conditions only at those speclfic
iocattons where sarnpling and testing is performsed, The data derived from
that sampling and testing were reviewed by your geotechnical engineer,
who then applied professional judgement to form opinions about
subsurface conditions throughout the stte. Actual sitewide-subsurface
condittons may differ — maybe stignificantly — from those tndicated tn
this report. Canfrant that risk by retsining youwr geotechnical engineer
0 serve an the design team through project completion to obtain
tnfonned guidance quickly, whenever needed.

This Report's Recommendations Are
Confirmation-Dependent

The recommendations included tn this report —induding any options or
alternatives - are confirmation-dependent. In other words, they are not
final, because the geotechnical engineer who developed them relted heavily
on judgement and opinian to do so. Your geotechnical engineer can finalize
the recommendations vy gfter observing acdual sdsurfice comditions
exposed dnring aonstruction. i through observation your geotechnical
engineer canfirms that the conditions assuwmed to extst actually do extst,
the recommendations can be relled upoa, sssuming no other changes have
occurred. The geotechnioal engineer who prepared this report caenot assume
responstbility or Babilty for confarmation-dependent recommendations if you
Jadl to retain that engineer to pesform consirixction obssrvation

This Report Could Be Misinterpreted
Other design prafessianals’ misinterpretation of geotechntcal-
engineering reports has resulted in costly problems. Confront that risk
by having your geotechnical engineer serve as a continutng member of
the design team, to:

» confer with other design-team members;

 help develop specifications;

» review pertinent elements of other design professionals’ plans and

spedfications; and
s beavaflable whenever geotechnical-engineering guidance is needed.

You should also confront the risk af constructars misinterpreting this
report. Do so by retaining your geotechnical engineer to participate in
prebid and preconstruction conferences and to perform constructian-
phase observations.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift

the information they provide for bd preparation. To help prevent

the costly, contentious problems this practice has caused, indude the
complete gectechnical-engineering repart, along with any attachments
or appendices, with your cantract documents, beg be certain to note

unanticipated-subsurface-conditions Liability to constructors by limiting

GEOPROFESSIONAL
BUSINESS

GEN

Telephone: 301/565-2733
c-mail: info@geoprofessional.org www.geoprofessional.org

Copyright 2019 by Geaprofessional Bustness Assodation (GBA). Duplication, reproductton, or copying of this documeat, in wholeor Ln past, by any means whatxoever, s sirictly
prohibtied, except with GHAs specific wriiten permisiion. Excerpiing quoting, ar otherwise extracting wanding from this document 5 permitted anly with the express written perrnission of
GBRA, and only for purposes of scholarly research or book revtewe Only members of GBA may use this dorurnent or its wording os a complement to or 23 an elemext of a repart af any kind.
\ Any other firm, tndtvidual or ather entity that g0 aszs this document without betng a GEA member could be cummitting negligent ar intertianal {frandulers) rtsrepresentafion, j

conspicucusly that yow've incduded the madertal for information purposes \
only. To avold misunderstianding, you may also want to note that
“informational purpcses” means constructors have no right to rely on
the interpretations, opinions, canclusions, or recommendsations in the
report. Be certatn that constructors know they may learn about specific
Profect requirements, incuding options selected from the repont, only
from the design drawings and specificatians. Remind canstructors
that they may perform thefr own studies if they want to, and be sure fo
aBlow enoigh time to permit them to do so. Only then might yoube in
a position to give constructars the information avaflsble to you, while
requiring them to at least share some of the finandal responsibilities
stemming from unantidpated conditions. Conducting prebid and
Ppreconstruction conferences can also be valuable in this respect.

Read Responsibility Provisions Closely

Same dient representatives, design professtonals, and canstructors do
not realize thet geotechnical engineering is far less exact than other
engineering disdplines This happens tn part because sotl and rock on
Pprofect sites are typically heterogencous and not manufactured materials
with well-defined engineering properties like steel and concrete. That
lack of understanding has nurtured unrealistic expectations that have
resulted in disappaintments, delays, cost overruns, claims, and dispates.
To confrant that risk, geotechnical engineers commonly include
explanatory provisions in their reports. Sometimes labeled “limitations;
many of these provisions indicate where geotechnical engineers
responsibilities begin and end, to help athers recognize their own
respansibilities and risks. Rewd these provisfons dosely. Ask questions
Your geotechnical engineer should respond fully and frankly.

Geoenvironmental Concemns Are Not Covered

‘The persannel, equipment, and techniques used to perform an
envionmentsl study - eg., & “phase-one® or “phase-two” environmental
slite assessment - differ significantly from these used to perfarma
geotechnical-engineering study: For that reason, a geotechnical-engineering
repart does not usually provide environmental findings, condusions, or
recommendations; e.g., ebout the lkelihood of encountering endergroumd
storage tanks ar regulated contaminants. Unsntidpated subsiofhoe
environmental probiems have led o project fxfires. If you bavenot
obtatned your own enviranmental information about the project site,

ask your geotechnical consultant for a recommendation on how to find

environmental Ask-management guidance.

Obtain Professional Assistance to Deal with
Moisture Infiltration and Mold

‘While your geotechnical engineer may heve addressed groundwater,
water infiltration, or stmilar issues n this report, the engineers
services wire not designed, conducted, or intended to prevent
migration of moisture - including water vapar — fram the soil
through buflding slabs and walls and into the butlding interior, where
it can cause mold growth and material-performance deficiendes.
Acoordingly, proper implementation of the geotechnical engincers
recommendations will got of itself be sufficient to prevent

molsture infiltration. Confront the risk of moisture infiliration by

including building-envelope or mold specialists on the destgn team.
Geotechnical engineers are not building-envelope or mold specialists.
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