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NOTICE OF INTEREST, BUILDING REQUIREMENTS, AND
ESTABLISHMENT OF RESTRICTIVE COVENANTS

This Notice is recorded to bind the attached Geotechnical Study dated pAew, A y2o2\  along with the
site grading plan to the property generally located at_ %2 € . W &-" (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

Dated this_ 22 day of __fooysk L2023

OWNER(S):

(Sigr;a ) \ (Signature)

D oo w iscon
(Printed Name) (Printed Name)

Mowvooe”
(Title) Red Pine (onshruchon (Title)

STATE OF UTAH

)
., §
COUNTY OF AR )

On | the 5@ day of M wrt , 20 z5 , personally appeared before me

\/ [ Lok H 1OV i " 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.

TERILYN LURKER Wﬁ?‘ M"

NOTARY PUBLIC-STATE OF UTAH Notary Pubfic '
commISSIONs 710356 My Commission Expires: 2{ #f22 7
COMM. EXP. 02-04-2024 \

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

- - ,__JD_L_D.‘: p,_r;_'[:
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EXHIBIT A
Parcel Legal Description

A parce! of land being all or part of those three (3) entire tracts of land described as “Parcel 1”
and “Parcel 2” in that Warranty Deed recorded July 1, 2021 as Entry No. 117663:2021 and that
Warranty Deed recorded January 6, 2016 as Entry No. 1068:2016 in the Office of the Utah
County Recorder. Said entire tract of land is located in the Southeast Quarter of Section 26,
Township 5 South, Range 1 East, Salt Lake Base and Meridian and described as follows:

Beginiling at the southwesterly corner of said “Parcel 2, which is 631.46 feet S. 89°00'19" E.
along a monument line and 1970.35 feet North from a Reference Monument to the South Quarter
Corner of said Section 26; said point also being 548.06 feet S. 89°48'53” E. along the Section
line and 1899.49 feet North from said South Quarter Corner of Section 26; thence N. 00°28'09"
E. 702.30 feet (Record = North 0°28'0” East 705.33 feet) along the westerly boundary line of
said entire tract and extension thereof; thence S. 89°12'49" E. (Record = South 89°15'0” East)
738.72 feet to an existing fence; thence S. 00°24'46” W. (Record = South 0°27'17” West) 876.09
feet along said existing fence; thence N. 89°59'51” W. (Record = West 345.9 feet) 346.23 feet
along southerly boundary line of said “Parcel 1”; thence N. 64°51'27" W. 432.87 feet (Record =
North 64° 51'36” W 435 feet) along the southwesterly boundary linc of said “Parcel 2” to the
Point of Beginning.

The above-described parcel of land contains 615,124 sq. fi. in area or 14.121 acres, more or less.
Two (2) Lots.

Revised Mar 30, 2022 FORM NUMBER 002-00-002 Page 4
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Exhibit B-Geotechnical Study
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GEOTECHNICAL STUDY
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AMERICAN FORK, UTAH
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May 14, 2021
Job No. 2354-003-21

Mr. Mike Horan
Red Pine Construction ENT 157822024 PG5 of 14

520 South 850 East, Suite A4
Lehi, Utah 84043

Mr. Horan:

Re:  Report
Geotechnical Study
Proposed 6800 North Industrial
5900 West 6800 North
American Fork, Utah

1. INTRODUCTION

1.1 GENERAL

This report presents the results of our geotechnical study performed at the site of the proposed
6800 North Industrial to be located near 5900 West 6800 North in American Fork, Utah. The
general location of the site with respect to existing roadways, as of 2021, is presented on Figure 1,
Vicinity Map. A more detailed layout of the site showing proposed facilities, existing roadways,
and the borings drilled in conjunction with this study is presented on Figure 2, Site Plan.

1.2 OBJECTIVES AND SCOPE

The objectives and scope of the study were planned in discussions between Mr. Mike Horan of
Red Pine Construction and Mr. Alan Spilker of GSH Geotechnical, Inc. (GSH).

In general, the objectives of this study were to:

1. Define and evaluate the subsurface soil and groundwater conditions across the site.

2. Provide appropriate foundation, earthwork, pavement, and geoseismic
recommendations to be utilized in the design and construction of the proposed
facilities.

GSH Geotechnical, Inc.

473 West 4800 South

Salt Lake City, Utah 84123

Tel: 801.685.9190 Fax: 801.685.2990
www.gshgeo.com
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In accomplishing these objectives, our scope has included the following:

1. A field program consisting of the exploration, logging, and sampling of 15 borings.
2. A laboratory testing program.
3. An office program consisting of the correlation of available data, engineering

analysis, and the preparation of this summary report.
1.3 AUTHORIZATION

Authorization was provided by returning a signed copy of the Professional Services Agreement
No. 21-0434 dated April 12, 2021.

ENT 1S5S78:22024 PG 6 of 146
1.4 PROFESSIONAL STATEMENTS

Supporting data upon which our recommendations are based are presented in subsequent sections
of this report. Recommendations presented herein are governed by the physical properties of the
soils encountered in the exploration borings, projected groundwater conditions, and the layout and
design data discussed in Section 2, Proposed Construction. If subsurface conditions other than
those described in this report are encountered and/or if design and layout changes are implemented,
GSH must be informed so that our recommendations can be reviewed and amended, if necessary.

Our professional services have been performed, our findings developed, and our recommendations
prepared in accordance with generally accepted engineering principles and practices in this area at
this time.

2. PROPOSED CONSTRUCTION

The site is proposed to be developed with 3 warehouse structures and associated pavements. The
structures are anticipated to be one extended level, constructed slab-on-grade, have footprints of
47,040 square feet to 115,808 square feet, and be supported upon conventional spread and
continuous wall footings.

Maximum real column and wall loads are anticipated to be on the order of 70 to 225 kips and 3 to
8 kips per lineal foot, respectively. Real loads are defined as the total of all dead plus frequently
applied (reduced) live loads.

Paved parking areas, drive lanes, and loading/unloading areas are planned around the structures.

Projected traffic in the parking areas is anticipated to consist of a light volume of automobiles and
light trucks, occasional medium-weight trucks, and no heavy-weight trucks.

Page 2
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Projected traffic in the drive lanes and loading/unloading areas is anticipated to consist of a
moderate volume of automobiles, light trucks, and medium-weight trucks with a light volume of
heavy-weight trucks.

Site development will require some earthwork in the form of minor cutting and filling. At this
time, we anticipate that maximum site grading cuts and fills, excluding utilities, will be on the
order of 1 to 3 feet.
ENT 157822024 Pa7 of 186
3. SITE INVESTIGATIONS

3.1 GENERAL

Subsurface conditions in unexplored locations or at other times may vary from those encountered at
specific boring locations. If such variations are noted during construction or if project development
plans are changed, GSH must review the changes and amend our recommendations, if necessary.

Boring locations were established by estimating distances and angles from site landmarks. If
increased accuracy is desired by the client, we recommend that the boring locations and elevations
be surveyed.

3.2  FIELD PROGRAM

To define and evaluate the subsurface soil and groundwater conditions across the site, 15 borings
were completed within the accessible areas. These borings were completed to depths ranging from
5.0 to 51.5 feet with a truck-mounted drill rig equipped with hollow-stem augers. The approximate
locations of the borings are presented on Figure 2.

The field portion of our study was under the direct control and continual supervision of an
experienced member of our geotechnical staff. During the course of the drilling operations, a
continuous log of the subsurface conditions encountered was maintained. In addition, samples of
the typical soils encountered were obtained for subsequent laboratory testing and examination. The
soils were classified in the field based upon visual and textural examination. These classifications
were supplemented by subsequent inspection and testing in our laboratory. Graphical
representation of the subsurface conditions encountered is presented on Figures 3A through 30,
Boring Logs. Soils were classified in accordance with the nomenclature described on Figure 4,
Key to Boring Log (USCS).

A 3.0-inch outside diameter, 2.42-inch inside diameter (Dames & Moore) and a 2.0-inch outside
diameter, 1.38-inch inside diameter drive sampler (SPT) were utilized at select locations and
depths. The blow counts recorded on the boring logs were those required to drive the sampler
12 inches with a 140-pound hammer dropping 30 inches.
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Following completion of exploration operations, 1.25-inch diameter slotted PVC pipe was
installed in Borings B-1 through B-6, B-8 through B-10, B-12, and B-15 to provide a means of
monitoring the groundwater fluctuations. The borings were backfilled with auger cuttings.

3.3 LABORATORY TESTING N 1578:2024 P68 of 166
3.3.1 General

To provide data necessary for our engineering analysis, a laboratory testing program was
performed. This program included moisture, density, partial gradation, Atterberg limits,
consolidation, and chemical tests.

Lab testing was ongoing at the time this report was written. Upon completion, an updated version
of this report containing lab results will be sent, along with any revised recommendations.

4. SITE CONDITIONS
41 SURFACE

The site is located at approximately 5900 West 6800 North in American Fork, Utah. The
topography of the site is relatively flat, grading down to the south with a total relief of
approximately 6 to 9 feet. Site vegetation consists of agricultural grass fields with
undeveloped/vacant grass land in the western portion of the site.

The site is bounded to the north by 6800 North Street followed by agricultural fields; to the east
by single-family residential structures along with agricultural fields; to the south by agricultural
fields and vacant/undeveloped brush/grass land; and to the west by vacant/undeveloped
brush/grass land followed by 100 West Street and a single-family residential structure adjacent to
the northwest corner of the site.

42  SUBSURFACE SOIL

The following paragraphs provide generalized descriptions of the subsurface profiles and soil
conditions encountered within the borings conducted during this study. As previously noted, soil
conditions may vary in unexplored locations.

The borings were completed to depths ranging from 5.0 to 51.5 feet. The soil conditions
encountered in each of the borings, to the depths completed, were generally similar across the

boring locations.

e Approximately 5.0 to 6.0 inches of topsoil was encountered in each boring. Topsoil
thickness is frequently erratic and thicker zones of topsoil should be anticipated.
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¢ Natural soils were encountered below the non-engineered fill or the ground surface in
each boring. The natural soils consisted primarily of clay with varying silt, sand, and
gravel content and sand with varying clay, silt, and gravel content.

The natural clay soils were very soft to stiff, dry to saturated, brown, dark brown, gray, and tan in
color. The natural clay soils are anticipated to exhibit moderate strength and compressibility
characteristics under the anticipated loading.

The natural sand soils were very loose to medium dense, dry to saturated, and gray and brown in
color. The natural sand soils are anticipated to exhibit moderately high strength and moderately
low compressibility characteristics under the anticipated load range.

For a more descriptive interpretation of subsurface conditions, please refer to Figures 3A through
30, Boring Logs. The lines designating the interface between soil types on the boring logs
generally represent approximate boundaries. In situ, the transition between soil types may be
gradual.

ENT  1578:=22024 P67 of 166
4.3 GROUNDWATER

On May 13, 2021 (21 days following drilling), groundwater was measured within the PVC pipes
installed as tabulated below:

Groundwater Depth
Boring No. (feet)
May 13, 2021
B-1 4.8
B-2 Pipe Damaged
B-3 7.8
B-4 2.8
B-5 5.0
B-6 6.1
B-8 7.8
B-9 Pipe Damaged
B-10 7.1
B-12 4.6
B-15 3.6
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Groundwater levels vary with changes in season and rainfall, construction activity, irrigation, snow
melt, surface water run-off, and other site-specific factors.

S. DISCUSSIONS AND RECOMMENDATIONS
ENT 1578:2024 PG 10 of 166

5.1 SUMMARY OF FINDINGS

The proposed structures may be supported upon conventional spread and continuous wall
foundations supported upon suitable natural soils and/or structural fill extending to suitable natural
soils.

The most significant geotechnical aspects at the site are:
1. The potential to encounter non-engineered fill at the site.
2. The relatively shallow depth to groundwater.
3. The potentially liquefiable sand layers encountered in Borings B-1, B-2, B-4, and B-12.

Prior to proceeding with construction, removal of the surface vegetation, root systems, topsoil,
non-engineered fill (if encountered), and any deleterious materials from beneath an area extending
out at least 5 feet from the perimeter of the proposed structure footprints and 3 feet beyond
pavements and exterior flatwork areas will be required. All existing utility locations should be
reviewed to assess their impact on the proposed construction and abandoned and/or relocated as
appropriate.

Due to the developed nature of the surrounding area, non-engineered fills may exist in unexplored
areas of the site. Based on our experience, non-engineered fills are frequently erratic in composition
and consistency. All surficial loose/disturbed soils and non-engineered fills must be removed
below all footings, floor slabs, and pavements. The in situ, non-engineered fills may remain below
flexible pavements if free of any deleterious materials, of limited thickness, and if properly
prepared, as discussed later in this report.

Groundwater was measured as shallow as 2.8 feet below the ground surface. GSH recommends
placing floor slabs no closer than 4 feet from the highest groundwater elevation. Site grading fill
may be utilized to raise the overall grade to achieve the required separation between the floor slab
and the highest groundwater elevation.

Proof rolling of the natural clay subgrade must not be completed if cuts extend to within 1 foot of
the groundwater surface. In areas where cuts are to extend to within 1 foot of the groundwater
surface, stabilization must be anticipated.

To reduce disturbance of the natural soils during excavation, it is recommended that low-impact,
track-mounted equipment with smooth edge buckets/blades be utilized.

Page 6



Red Pine Construction : :
Job No. 2354-003-21
Geotechnical Study — Proposed 6800 North Industrial k .A ’ ,

May 14, 2021

Very loose to Medium dense, saturated sand layers were encountered in Borings B-1, B-2, B-4,
and B-12. Due to liquefiable soils being present, the site has been determined to be Site Class F
(in accordance with Section 20.3.1, Site Class F of ASCE 7-16). According to ASCE 7-16, a site-
specific response analysis is required. Section 20.3.1 of ASCE 7-16 provides exception to this
requirement under certain conditions. These options will need to be reviewed and evaluated by the
project structural engineer. GSH is currently conducting a site-specific seismic response analysis
and the results will be transmitted upon completion.

Detailed discussions pertaining to earthwork, foundations, pavements, and the geoseismic setting
of the site are presented in the following sections.

52 EARTHWORK ENT  1578:2024 PG 11 of 146

5.2.1 Site Preparation

Initial site preparation will consist of the removal of the non-engineered fills (if encountered),
surface vegetation, root systems, topsoil, and any deleterious materials from beneath an area
extending out at least 5 feet from the perimeter of the proposed structure footprint and 3 feet
beyond pavements and exterior flatwork areas. All existing utility locations should be reviewed to
assess their impact on the proposed construction and abandoned and/or relocated as appropriate.

It must be noted that from a handling and compaction standpoint, soils containing high amounts
of fines (silts and clays) are inherently more difficult to rework and are very sensitive to changes
in moisture content, requiring very close moisture control during placement and compaction. This
will be very difficult, if not impossible, during wet and cold periods of the year. Additionally, the
on-site soils are likely above optimum moisture content for compacting at present and would
require some drying prior to re-compacting.

Subsequent to stripping and prior to the placement of floor slabs, foundations, structural site
grading fills, exterior flatwork, and pavements, the exposed subgrade must be proof rolled by
passing moderate-weight rubber tire-mounted construction equipment over the surface at least
twice. If excessively soft or otherwise unsuitable soils are encountered beneath footings, they must
be completely removed. If removal depth required is greater than 2 feet below footings, GSH must
be notified to provide further recommendations. In pavement, floor slab, and outside flatwork
areas, unsuitable natural soils should be removed to a maximum depth of 2 feet and replaced with
compacted granular structural fill.

Subgrade preparation as described must be completed prior to placing overlying structural site
grading fills.

Due to the relatively high groundwater, site grading cuts should be kept to a minimum. Cuts
extending to within 1 foot of the groundwater elevation will likely disturb the natural clay soils
and proof rolling must not be completed. Stabilization must be anticipated in areas where cuts are
to extend to within 1 foot of the groundwater surface.
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To reduce disturbance of the natural soils during excavation, it is recommended that low-impact,
track-mounted equipment with smooth edge buckets/blades be utilized.

GSH must be notified prior to the placement of structural site grading fills, floor slabs, footings,
and pavements to verify that all loose/disturbed soils and non-engineered fills (if encountered)
have been completely removed and/or properly prepared.
ENT 157832024 P6 12 of 146

5.2.2 Temporary Excavations

Temporary excavations up to 8 feet deep in fine-grained cohesive soils, above or below the water
table, may be constructed with sideslopes no steeper than one-half horizontal to one vertical
(0.5H:1.0V). Excavations deeper than 8 feet are not anticipated at the site.

For granular (cohesionless) soils, construction excavations above the water table, not exceeding 4
feet, should be no steeper than one-half horizontal to one vertical (0.5H:1.0V). For excavations up
to 8 feet, in granular soils and above the water table, the slopes should be no steeper than one
horizontal to one vertical (1H:1V). Excavations encountering saturated cohesionless soils will be
very difficult and will require very flat sideslopes and/or shoring, bracing, and dewatering.

To reduce disturbance of the natural soils during excavation, it is recommended that low-impact,
track-mounted equipment with smooth edge buckets/blades be utilized.

The static groundwater table was encountered as shallow as 2.8 feet below the existing surface and
may be shallower with seasonal fluctuations. Consideration for dewatering of utility trenches,
excavations for the removal of non-engineered fill, and other excavations below this level should
be incorporated into the design and bidding process.

All excavations must be inspected periodically by qualified personnel. If any signs of instability
or excessive sloughing are noted, immediate remedial action must be initiated.

5.2.3 Structural Fill

Structural fill is defined as all fill which will ultimately be subjected to structural loadings, such
as imposed by footings, floor slabs, pavements, etc. Structural fill will be required as backfill over
foundations and utilities, as site grading fill, and as replacement fill below footings. All structural
fill must be free of surface vegetation, root systems, rubbish, topsoil, frozen soil, and other
deleterious materials.

Structural site grading fill is defined as structural fill placed over relatively large open areas to
raise the overall grade. For structural site grading fill, the maximum particle size shall not exceed
4 inches; although, occasional larger particles, not exceeding 8 inches in diameter, may be
incorporated if placed randomly in a manner such that “honeycombing™ does not occur and the
desired degree of compaction can be achieved. The maximum particle size within structural fill
placed within confined areas shall be restricted to 2 inches.
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On-site soils may be re-utilized as structural site grading fill if they do not contain construction
debris or deleterious material and meet the requirements of structural fill. Fine-grained soils will
require very close moisture control and may be very difficult, if not impossible, to properly place
and compact during wet and cold periods of the year.

Imported structural fill below foundations and floor slabs shall consist of a well graded sand and
gravel mixture with less than 30 percent retained on the three-quarter-inch sieve and less than
20 percent passing the No. 200 Sieve (clays and silts).

To stabilize soft subgrade conditions (if encountered) or where structural fill is required to be
placed closer than 2.0 feet above the water table at the time of construction, a mixture of coarse
angular gravels and cobbles and/or 1.5- to 2.0-inch gravel (stabilizing fill) should be utilized. It
may also help to utilize a stabilization fabric, such as Mirafi 600X or equivalent, placed on the
natural ground if 1.5- to 2.0-inch gravel is used as stabilizing fill.
ENT 157822024 PG 13 of 146

5.2.4 Fill Placement and Compaction

All structural fill shall be placed in lifts not exceeding 8 inches in loose thickness. Structural fills
shall be compacted in accordance with the percent of the maximum dry density as determined by
the AASHTO' T180 (ASTM? D1557) compaction criteria in accordance with the following table:

Total Fill -
. . Minimum Percentage of
Location Thickness . .
(feet) Maximum Dry Density

Beneath an area extending
at least 5 feet beyond the 0to 10 95
perimeter of the structure
Site grading fills outside

area defined above 0to5 90
Site grading fills outside
area defined above St 10 95
Utility trenches within N o6
structural areas
Road base — 96

Structural fills greater than 10 feet thick are not anticipated at the site.

Subsequent to stripping and prior to the placement of structural site grading fill, the subgrade shall
be prepared as discussed in Section 5.2.1, Site Preparation, of this report. In confined areas,
subgrade preparation should consist of the removal of all loose or disturbed soils.

! American Association of State Highway and Transportation Officials
2 American Society for Testing and Materials
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Coarse angular gravel and cobble mixtures (stabilizing fill), if utilized, shall be end dumped, spread
to a maximum loose lift thickness of 15 inches, and compacted by dropping a backhoe bucket onto
the surface continuously at least twice. As an alternative, the stabilizing fill may be compacted by
passing moderately heavy construction equipment or large self-propelled compaction equipment
over the surface at least twice. Subsequent fill material placed over the coarse gravels and cobbles
shall be adequately compacted so that the “fines” are “worked into” the voids in the underlying
coarser gravels and cobbles. Where soil fill materials are to be placed directly over more than about
18 inches of clean gravel, a separation geofabric, such as Mirafi 140N or equivalent, is
recommended to be placed between the gravel and subsequent soil fills.

Non-structural fill may be placed in lifts not exceeding 12 inches in loose thickness and compacted
by passing construction, spreading, or hauling equipment over the surface at least twice.

ENT 1S5S78=22024 PG 14 of 186
5.2.5 Utility Trenches

All utility trench backfill material below structurally loaded facilities (footings, floor slabs,
flatwork, pavements, etc.) shall be placed at the same density requirements established for
structural fill. If the surface of the backfill becomes disturbed during the course of construction,
the backfill shall be proof rolled and/or properly compacted prior to the construction of any exterior
flatwork over a backfilled trench. Proof rolling shall be performed by passing moderately loaded
rubber tire-mounted construction equipment uniformly over the surface at least twice. If
excessively loose or soft areas are encountered during proof rolling, they shall be removed to a
maximum depth of 2 feet below design finish grade and replaced with structural fill.

Many utility companies and City-County governments are now requiring that Type A-la or A-1b
(AASHTO Designation — granular soils with limited fines) soils be used as backfill over utilities.
These organizations are also requiring that in public roadways, the backfill over major utilities be
compacted over the full depth of fill to at least 96 percent of the maximum dry density as
determined by the AASHTO T180 (ASTM D1557) method of compaction. GSH recommends that
as the major utilities continue onto the site that these compaction specifications are followed.

Fine-grained soils, such as silts and clays, are not recommended for utility trench backfill in
structural areas.

The static groundwater table was encountered as shallow as 2.8 feet below the existing surface and
may be shallower with seasonal fluctuations. Dewatering of utility trenches and other excavations
below this level should be anticipated.

To reduce disturbance of the natural soils during excavation, it is recommended that low-impact,
track-mounted equipment with smooth edge buckets/blades be utilized.
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5.3 GROUNDWATER

On May 13, 2021 (21 days following drilling), groundwater was measured within the PVC pipes
installed as tabulated below:

Groundwater Depth
Boring No. (feet)
May 13, 2021
B-1 4.8
B-2 Pipe Damaged
B-3 7.8
B-4 2.8
B-5 5.0
B-6 6.1
B-8 7.8
B-9 Pipe Damaged
B-10 7.1
B-12 4.6
B-15 3.6

Based on the anticipated cuts necessary to reach design subgrades, we anticipate temporary and
permanent dewatering will be necessary. Floor slabs must be placed a minimum of 4 feet from the
stabilized groundwater elevation. Site grading fill may be utilized to raise the overall grade to
achieve the required separation between the floor slab and the highest groundwater elevation.

The groundwater measurements presented are conditions at the time of the field exploration and
may not be representative of other times or locations. Groundwater levels may vary seasonally and
with precipitation, as well as other factors including irrigation. Evaluation of these factors is
beyond the scope of this study. Groundwater levels may, therefore, be at shallower or deeper
depths than those measured during this study, including during construction and over the life of
the structure.

The extent and nature of any dewatering required during construction will be dependent on the

actual groundwater conditions prevalent at the time of construction and the effectiveness of
construction drainage to prevent run-off into open excavations.
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5.4  SPREAD AND CONTINUOUS WALL FOUNDATIONS
ENT 157322024 PG 16 of 146
5.4.1 Design Data

The results of our analysis indicate that the proposed structures may be supported upon
conventional spread and continuous wall foundations established upon suitable natural soils and/or
structural fill extending to suitable natural soils. Under no circumstances shall foundations be
established over non-engineered fills, loose or disturbed soils, topsoil, surface vegetation, root
systems, rubbish, construction debris, other deleterious materials, frozen soils, or within ponded
water. More heavily loaded footings will require a certain amount of granular structural
replacement fill as specified in Section 5.4.3, Settlements, of this report. For design, the following
parameters are provided:

Minimum Recommended Depth of Embedment for

Frost Protection - 30 inches
Minimum Recommended Depth of Embedment for

Non-frost Conditions - 15 inches
Recommended Minimum Width for Continuous

Wall Footings - 18 inches
Minimum Recommended Width for Isolated Spread

Footings - 24 inches

Recommended Net Bearing Capacity for Real Load
Conditions for Footings on Granular Structural
Replacement Fill Extending to Suitable Natural Soils - 1,500 pounds*
per square foot

Bearing Capacity Increase
for Seismic Loading - 50 percent

* More heavily loaded footings must be underlain with some additional granular structural
replacement structural fill to control settlements. See Section 5.4.3, Settlements below for
specifics.

The term “net bearing capacity” refers to the allowable pressure imposed by the portion of the
structure located above lowest adjacent final grade. Therefore, the weight of the footing and
backfill to lowest adjacent final grade need not be considered. Real loads are defined as the total
of all dead plus frequently applied live loads. Total load includes all dead and live loads, including
seismic and wind.
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5.4.2 Installation

Under no circumstances shall the footings be installed upon non-engineered fills, loose or
disturbed soils, topsoil, surface vegetation, root systems, rubbish, construction debris, or other
deleterious materials. If unsuitable soils are encountered, they must be removed and replaced with
compacted granular fill. If granular soils become loose or disturbed, they must be recompacted
prior to pouring the concrete.

The width of structural replacement fill below footings should be equal to the width of the footing
plus one foot for each foot of fill thickness.

5.4.3 Settlements

Granular structural replacement fill will be required under more heavily loaded footings. For the
required amount, refer to the table below:

Minimum Thickness of Replacement
Foundations Loading Structural Granular Fill
(feet)
Wall Up to 8 kips per lineal foot 1.5
Up to 150 kips 1.5
Spread
150 kips to 225 kips 2.5

Based on column loadings, soil bearing capacities, and the foundation recommendations as
discussed above, we expect primary total settlement beneath individual foundations to be less than
one inch.

The amount of differential settlement is difficult to predict because the subsurface and foundation
loading conditions can vary considerably across the site. However, we anticipate differential
settlement between adjacent foundations could vary from 0.5 to 0.75 inch. The final deflected
shape of the structure will be dependent on actual foundation locations and loading.

5.5 LATERAL RESISTANCE

Lateral loads imposed upon foundations due to wind or seismic forces may be resisted by the
development of passive earth pressures and friction between the base of the footings and the
supporting soils. In determining frictional resistance, a coefficient of friction of 0.35 may be
utilized for the footing interface with in situ natural clay soils and 0.40 for footing interface with
natural granular soils or granular structural fill. Passive resistance provided by properly placed and
compacted granular structural fill above the water table may be considered equivalent to a fluid
with a density of 300 pounds per cubic foot. Below the water table, this granular soil should be
considered equivalent to a fluid with a density of 150 pounds per cubic foot.
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A combination of passive earth resistance and friction may be utilized provided that the friction
component of the total is divided by 1.5. ‘
ENT 157822024 PG 18 of 166

5.6 LATERAL PRESSURES

For dock-height fills and/or shallow retaining walls or utility boxes up to 4 feet tall, the following
lateral pressure discussion is provided. Parameters, as presented within this section, are for
backfills which will consist of drained granular soil placed and compacted in accordance with the
recommendations presented herein.

The lateral pressures imposed upon subgrade facilities will, therefore, be basically dependent upon
the relative rigidity and movement of the backfilled structure. For active walls, such as retaining
walls which can move outward (away from the backfill), granular backfill may be considered
equivalent to a fluid with a density of 40 pounds per cubic foot in computing lateral pressures. For
more rigid walls that are not more than 10 inches thick, granular backfill may be considered
equivalent to a fluid with a density of 50 pounds per cubic foot. For very rigid non-yielding walls,
granular backfill should be considered equivalent to a fluid with a density with at least 60 pounds
per cubic foot. The above values assume that the surface of the soils slope behind the wall is
horizontal and that the granular fill within 3 feet of the wall will be compacted with hand-operated
compacting equipment.

For seismic loading of retaining/below-grade walls, the uniform lateral pressures on the following
page, in pounds per square foot (psf), should be added based on wall depth and wall case.

Uniform Lateral Pressures
Wall Height Active Pressure Moderately Yielding | At Rest/Non-Yielding
(Feet) Case (psf) Case (psf) Case (psf)

4 25 50 80

5.7 FLOOR SLABS

Floor slabs may be established upon suitable natural subgrade soils or structural fill extending to
suitable natural soils. Under no circumstances shall floor slabs be established directly over non-
engineered fills, loose or disturbed soils, sod, rubbish, construction debris, other deleterious
materials, frozen soils, or within ponded water.

Additionally, GSH recommends that floor slabs be constructed a minimum of 4.0 feet from the
stabilized groundwater elevation. Site grading fill may be utilized to raise the overall grade to
achieve the required separation between the floor slab and the highest groundwater elevation.

To facilitate curing of the concrete and to provide a capillary moisture break, it is recommended
that floor slabs be directly underlain by at least 4 inches of “free-draining” fill, such as “pea” gravel
or three-quarters to one inch minus clean gap-graded gravel.
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Settlement of lightly loaded floor slabs designed according to previous recommendations (average
uniform pressure of 200 pounds per square foot or less) is anticipated to be less than one-quarter
of an inch.
ENT 1578 =2024 Pa 19 of 146

5.8 PAVEMENTS

The natural clay soils will exhibit poor pavement support characteristics when saturated. All
pavement areas must be prepared as previously discussed (see Section 5.2.1, Site Preparation).
Under no circumstances shall pavements be established over non-engineered fills, loose or
disturbed soils, topsoil, surface vegetation, root systems, rubbish, construction debris, other
deleterious materials, frozen soils, or within ponded water. With the subgrade soils and the
projected traffic as discussed in Section 2, Proposed Construction, the following pavement sections
are recommended:

Parking Areas

(Light Volume of Automobiles and Light Trucks,
Occasional Medium-Weight Trucks,
and No Heavy-Weight Trucks)
[1-3 equivalent 18-kip axle loads per day]

Flexible Pavements:

(Asphalt Concrete)
3.0 inches Asphalt concrete
8.0 inches Aggregate base
Over Properly prepared natural subgrade soils
and/or structural site grading fill extending
to properly prepared natural subgrade soils
Rigid Pavements:

(Non-reinforced Concrete)

5.0 inches Portland cement concrete
(non-reinforced)

5.0 inches Aggregate base
Over Properly prepared natural subgrade soils,

and/or structural site grading fill extending
to properly prepared natural subgrade soils
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Primary Drive Lanes/Loading and Unloading Areas

(Moderate Volume of Automobiles, Light Trucks,
and Medium-Weight Trucks,
with a Light Volume of Heavyweight Trucks)
[18 equivalent 18-kip axle loads per day]

Flexible Pavements:

(Asphalt Concrete)
4.0 inches Asphalt concrete
8.0 inches Aggregate base
8.0 inches* Aggregate subbase
Over Properly prepared natural subgrade soils

and/or structural site grading fill extending
to properly prepared natural subgrade soils

* Subbase may consist of granular site grading fills with a minimum California Bearing Ratio
(CBR) of 30 percent.

Rigid Pavements:
(Non-reinforced Concrete)

7.0 inches Portland cement concrete
(non-reinforced)

6.0 inches Aggregate base
Over Properly prepared natural subgrade soils,
and/or structural site grading fill extending
to properly prepared natural subgrade soils
In areas with tight maneuvering heavy vehicles, rigid pavements are recommended.
For dumpster pads, we recommend a pavement section consisting of 8.0 inches of Portland cement
concrete, 12.0 inches of aggregate base, over properly prepared natural subgrade or site grading

structural fills. Dumpster pads should not be constructed overlying non-engineered fills under any
circumstances.
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These above rigid pavement sections are for non-reinforced Portland cement concrete. Concrete
should be designed in accordance with the American Concrete Institute (ACI) and joint details
should conform to the Portland Cement Association (PCA) guidelines. The concrete should have
a minimum 28-day unconfined compressive strength of 4,000 pounds per square inch and contain
6 percent +1 percent air-entrainment.

The crushed stone should conform to applicable sections of the current Utah Department of
Transportation (UDOT) Standard Specifications. All asphalt material and paving operations should
meet applicable specifications of the Asphalt Institute and UDOT. A GSH technician shall observe
placement and perform density testing of the base course material and asphalt.

Please note that the recommended pavement section is based on estimated post-construction traffic
loading. If the pavement is to be constructed and utilized by construction traffic, the above pavement
section may prove insufficient for heavy truck traffic, such as concrete trucks or tractor-trailers used
for construction delivery. Unexpected distress, reduced pavement life, and/or premature failure of
the pavement section could result if subjected to heavy construction traffic and the owner should be
made aware of this risk. If the estimated traffic loading stated herein is not correct, GSH must review
actual pavement loading conditions to determine if revisions to these recommendations are

warranted.
ENT 1S7E=2024 P6 21 of 144

59 CEMENT TYPES

A representative soil sample was collected and sent for laboratory analysis for pH and sulfate
content. As of the date of this report, results are still pending and will be transmitted when available
and with corresponding cement recommendations, if applicable.

5.10 GEOSEISMIC SETTING
5.10.1 General

Utah municipalities have adopted the International Building Code (IBC) 2018. The IBC 2018 code
refers to ASCE 7-16 Minimum Design Loads and Associated Criteria for Buildings and Other
Structures (ASCE 7-16) determines the seismic hazard for a site based upon mapping of bedrock
accelerations prepared by the United States Geologic Survey (USGS) and the soil site class. The
USGS values are presented on maps incorporated into the IBC code and are also available based
on latitude and longitude coordinates (grid points). GSH performed refraction microtremor (ReMi)
testing to obtain the shear-wave velocities for the site. GSH is currently conducting a site-specific
seismic response analysis and the results will be transmitted upon completion within a separate
report.
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5.10.2 Faulting

Based on our review of available literature, no active faults pass through or immediately adjacent
to the site. The nearest active mapped fault consists of the Utah Lake Faults, located about 1.23
miles to the south of the site.
ENT 15782024 PG 22 of 144

5.10.3 Site Class

Due to liquefiable soils being present, the site has been determined to be Site Class F (in
accordance with Section 20.3.1, Site Class F of ASCE 7-16). According to ASCE 7-16, a site-
specific response analysis is required. Section 20.3.1 of ASCE 7-16 provides exception to this
requirement under certain conditions. These options will need to be reviewed and evaluated by the
project structural engineer. GSH is currently conducting a site-specific seismic response analysis
and the results will be transmitted upon completion within a separate report.

5.10.4 Ground Motions

The IBC 2018 code is based on USGS mapping, which provides values of short and long period
accelerations for average bedrock values for the Western United States and must be corrected for
local soil conditions. The following table summarizes the peak ground and short and long period
accelerations for the MCE event and incorporates the appropriate soil amplification factor for a
Site Class F. Based on the site latitude and longitude (40.3543 degrees north and 111.7982 degrees
west, respectively) and Risk Category I, the values for this site are tabulated below:

Bedrock Site Class *
Spectral Boundary [adjusted for site] Design
Acceleration [mapped values] Site class effects] Values*
Value, T (% ;g) Coefficient (% Q (‘%Jg)
Peak Ground Acceleration ¥ F,=* * *
0.2 Seconds SS = * Fa = * SMS = * SDS =*
(Short Period Acceleration)
1.0 Second S, =* F, =* Smi = * Sp1 =*
(Long Period Acceleration)

* See Section 5.10.3, Site Class

5.10.5 Liquefaction

The site is located in an area that has been identified by the Utah Geological Survey (UGS) as
being a “high” liquefaction potential zone. Liquefaction is defined as the condition when saturated,

loose, granular soils lose their support capabilities because of excessive pore water pressure, which
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develops during a seismic event. Clayey soils, even if saturated, will generally not liquefy during
a major seismic event.

Calculations were performed using the procedures described in the 2008 Soil Liquefaction During
Earthquakes Monograph by Idriss and Boulanger®. Our calculations indicate the very loose to
loose, saturated sand layers encountered in Borings B-1, B-2, B-4, and B-12 could liquefy during
the design seismic event. Calculated settlement associated with the liquefaction of each layer
within the borings was on the order of 1 to 1.5 inches. This magnitude of settlement should be
tolerable to design for life safety. Additionally, lateral spread and ground rupture are unlikely to

occur.
ENT 15782024 PG 23 of 146

5.11 SITE VISITS

GSH must verify that all topsoil/disturbed soils and any other unsuitable soils have been removed,
that non-engineered fills (if encountered) have been removed and/or properly prepared, and that
suitable soils have been encountered prior to placing site grading fills, footings, slabs, and
pavements. Additionally, GSH must observe fill placement and verify in-place moisture content
and density of fill materials placed at the site.

512 CLOSURE

If you have any questions or would like to discuss these items further, please feel free to contact
us at (801) 685-9190.

Respectfully submitted,

GSH Geotechnical, Inc.

Nathaniel J. Wulfman
Staff Geologist

NWU/ADS.sp

Encl. Figure 1, Vicinity Map
Figure 2, Site Plan
Figures 3A through 30, Boring Logs
Figure 4, Key to Boring Log (USCS)

Addressee (email)

3 Idriss, I. M., and Boulanger, R. W. (2008), Soil liquefaction during earthquakes: Monograph MNO-
12, Earthquake Engineering Research Institute, Oakland, CA, 261 pp.
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FI« : SH BORING LOG BORING: B-1
L-J Page: 1 of 2
CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/22/21 DATE FINISHED: 4/22/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: JH
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic = WEIGHT: 140 lbs  DROP: 30"
GROUNDWATER DEPTH: 4.8' (5/13/21) ELEVATION: ---
- 6 & &
Q| |1&]les|Z a
= | €] 8 > R|le| &
2 DESCRIPTION S 812 sl5[2|2|E]| RrEmarks
S |U Elele|=z|2|Z|5]|5
Z1ls z|3|2|E|8|%|e|E
= B RNz 1215 a
=|c £la 2l=]a <
< @ a|l<| Q& el3
Z{S alrla|={a|f|S]&
Ground Surface
CL [SILTY CLAY 0 slightly moist
with some fine sand and occasional layers of silty fine sand up to 3" | soft
major roots (topsoil) to 6"; brown o
; grades with trace fine sand | s I I saturated
3
grades with occasional layers of fine to coarse sandy fine gravel up 1 |
t0 6" thick 101 5
grades with some fine sand with layers of silty fine sand up to 3" thick 15 2 I I very soft
grades fine sandy clay; tan |
20|, I I
grades silty clay with some fine sand; gray 25 11

See Subsurface Conditions section in the report for additional information. FIGURE 3A
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VVG ST | BORING LOG BORING: B.1
L-A Page: 2 of 2
CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/22/21 DATE FINISHED: 4/22/21
& %
3 4 P RS
2 TEEEHBRE
> ~lglsl3lEIQIE|E
Qlvu DESCRIPTION El2|@a|lB|2|&|5]|5 REMARKS
= —|C|H8l2|&|4 =
S = = | & a2lg
= = - wn|l2l%15]|=
2 IHHHHEEE
z|s calB|&|E|lel=la]E
grades silty clay with some fine sand, gray 25 I I
0
SP |FINE TO MEDIUM SAND saturated
with occasional layers of silty clay up to 3" thick; brown | very loose
30 | | I
L 18
CL |SILTY CLAY saturated
with some fine sand; brown | medium stiff
= I I
grades with trace fine sand, gray soft
40 4
Fas |, I I
grades brown 50 1|
3
End of Exploration at 51 5' I
Installed 1 25" diameter slotted PVC pipe to 51 §'
See Subsurface Conditions section in the report for additional information. FIGURE 3A

(continued)
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GSH BORING LOG BORING: B2

Page: 1 of 1
CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/22/21 DATE FINISHED: 4/22/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: JH
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 lbs  DROP: 30"
GROUNDWATER DEPTH: 6.0' (4/22/21) ELEVATION: ---
) 3
- &} S| =
Q - N
2 AEIEHEIRE 2
> ~| 2 S(Elo|S]| =
= DESCRIPTION 2lyl=|BlzlE]E= REMARKS
= |U Elo et g Zlzal~=1|O
Z1ls z|S|2|E|E[%|el|E
= =z wn | R fg =) &
Zl¢ IEHHEHEE
1|8 a|lB|&|E|al=]|5]E
Ground Surface
CL [SILTY CLAY 0 shghtly moist
with some fine sand, major roots (topsoil) to 5"; brown | medium stff
ZY
moist
B 3 soft
h 4 !
= saturated
SM |SILTY FINE SAND saturated
with numerous layers of clay up to 2" thick, gray 1o :x very loose
3
CL |SILTY CLAY saturated
soft

with some fine sand, brown

End of Exploration at 16 0'
Installed 125" diameter slotted PVC pipe to 16 0"

25

See Subsurface Conditions section in the report for additional information. FIGURE 3B
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GSH BORP}gljl(i ILOG BORING: B-3

CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/22/21 DATE FINISHED: 4/22/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: JH
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 lbs DROP: 30"
GROUNDWATER DEPTH: 7.8' (5/13/21) ELEVATION: ---
& *
Sl =
2l <|E(e|E]8
2 AHEHHEE
% DESCRIPTION clelElelG|8lElE REMARKS
Siu El2 z|2|E|5]5
= =8 [=21&8|2 O
S o=t SIETA|IZIE] &
=] 2lela <D=
2|¢ AEHEHEEE
Z|S a|lB|&|2]|a]l=|5|&
Ground Surface
CL [SILTY CLAY 0 slightly morst
with some fine sand; major roots (topsoil) to 6", brown I medium stiff
| 8
-5
grades fine sandy clay with some fine and coarse gravel
h 4 6
- i saturated
grades with occasional layers of silty fine sand up to 2" thick 10 soft
2
grades silty clay with some fine sand 15
3
End of Exploration at 16 0'
Installed 125" diameter slotted PVC pipe to 16 0" |
20
—25

See Subsurface Conditions section in the report for additional information. FIGURE 3C
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&@AGSH BORING LOG BORING: B-4
Page: 1 of 1
CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/23/21 DATE FINISHED: 4/23/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: GL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 lbs DROP: 30"
GROUNDWATER DEPTH: 2.8' (5/13/21) ELEVATION: ---
& »
= Q 1=
. AR
= |} S| g =
> -~ % S = B9S2
= DESCRIPTION almlzalz|=|E REMARKS
S |vu Elo 2(21Z|5|5
- =191 B[2]d % —
S I = | B 8| E
2] z a2 1%5| 5
2 e AEHHBHEE
1S AEEIEREREE
Ground Surface
CL [SILTY CLAY 0 shghtly moust
major roots (topsoil) to 5", brown | medium stiff
¥ | saturated
5
SP/ |FINE TO COARSE SAND saturated
SM fwith fine gravel and silt, brown | 5 dense
| 15
CL [SILTY CLAY saturated
brown | medium stiff
-10 saturated
| 14
SM |FINE TO COARSE SAND 15 saturated
with silt; brown 2 very loose
CL |SILTY CLAY saturated
brown | very soft
End of Exploration at 16.0".
Installed 125" diameter slotted PVC pipe to 16 0' |
20
25

See Subsurface Conditions section in the report for additional information. FIGURE 3D
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' l« : SH BORING LOG BORING: B-5
&-A Page: 1 of 1
CLIENT: Red Pine Construction i PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/23/21 DATE FINISHED: 4/23/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: GL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 Ibs  DROP: 30"
GROUNDWATER DEPTH: 5.0' (5/13/21) ELEVATION: ---
) ”
S| =
B’ AREEREE
gl & 3
5] = s RN |V EI=
> ~| 5 =l e19l=lz
[®] DESCRIPTION slgl|lalzlel| = REMARKS
- U E Q = & Z 5 - G
=4 S el IR ] = = [72) [ —
i Elz 2122|515
2| HHHEHAHEE
21|S SAEE IR ERBEE:
Ground Surface
CL [SILTY CLAY 0 moist
with some fine gravel, major roots (topsoil) to 6"; brown | soft
[ 4
) 4 »
= fine gravel grades out saturated
| very soft
i 2
grades fine to coarse sandy clay with some fine gravel 10 soft
4
s
grades fine to medium sandy clay wath silt 15 medium stiff
i 7
End of Exploration at 16.5'.
Installed 125" diameter slotted PVC pipe to 16.5' |
20
|
25

See Subsurface Conditions section in the report for additional information. FIGURE 3E
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' l@ : SH BORING LOG BORING: B-6
LJ Page: 1 of 1
CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/26/21 DATE FINISHED: 4/26/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: AL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 1bs  DROP: 30"
GROUNDWATER DEPTH: 6.1' (5/13/21) ELEVATION: ---
o
- E IR
a Ql=%|8|Z|E
= FHEHEHEE
2 DESCRIPTION ol i Zlelz|Z2|2]E REMARKS
- | U E (@] glz|l51 =10
o - &) = =) = 7] Q
S = =S| E 2128|E
& Blelal”|%]|5 &
=lc Ela|S{81=z|5|38|%
= 2 al<|Qlx|S|E) S
2 |S alela|=2|a|X ]3|~
Ground Surface
CL |FINE TO MEDIUM SANDY CLAY 0 shightly moist
major roots (topsoil) to 6"; dark brown | 17 stiff
x5
grades brown > medium stiff
4
¥ i saturated
SM [SILTY FINE SAND saturated
with occasional layers of silty clay up to 6" thick, gray 10 medium dense
| 5
CL |FINE TO MEDIUM SANDY CLAY saturated
brown | medwum stiff
15
| 4
End of Exploration at 16.5'. |
No groundwater encountered at time of drilling.
Installed 1 25" diameter slotted PVC pipe to 16.5' |
20
25

See Subsurface Conditions section in the report for additional information. FIGURE 3F
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VWG ST | BORING LOG BORING: B.7
kd Page: 1 of 1
CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/26/21 DATE FINISHED: 4/26/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: AL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 Ibs DROP: 30"
GROUNDWATER DEPTH: Not Encountered (4/26/21) ELEVATION: ---
& | %
JREREE
= = E Sl=|8K|e|&
= DESCRIPTION cl5lE|ls|E|8lE|E REMARKS
S |v Elol2lz|2|52{5|5
23] B ™ a = =
Z|C AR AN
< 2l 31%(Slz|519]3
Z|S ale|la|=|la|f|3]A
Ground Surface
CL [SILTY CLAY 0 slightly moist
with fine to medium sand, major roots (topsoil) to 6", brown | medium stiff
End of Exploration at 5.0". 3
No groundwater encountered at time of drilling. |
- 10
15
!
20
~25

See Subsurface Conditions section in the report for additional information. FIGURE 3G
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G SH BOlggljl(:Jf 1LOG BORING: B-8

CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/26/21 DATE FINISHED: 4/26/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: AL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 Ibs DROP: 30"
GROUNDWATER DEPTH: 7.8' (5/13/21) ELEVATION: ---
&= >
- O S|
Q| &t T
2 AT EIHE %
= DESCRIPTION £ 5 =lalz|lz|2]E REMARKS
2 lu <} 2| 2|15|13]|5
= ~ |18l =2|la|d|lal=
=l Elz|2lElal2]|E]|E
[72] o - wn
< ¢ TEHHEEEE
B|S a|lB|&|2|a|[=}|5|&
Ground Surface
SM/|SILTY FINE SAND/FINE SANDY SILT 0 shghtly moist
ML |major roots (topsoil) to 6", brown | dense
[ 13
-5
CL |[FINE TO MEDIUM SANDY CLAY slightly moist
brown | medium stiff
; | saturated
4

i !
=

»
P
]

grades silty clay with some fine sand 15
6
End of Exploration at 16 §'
No groundwater encountered at time of drilling
Installed 1.25" diameter slotted PVC pipe to 16 5'. |
20
~25

See Subsurface Conditions section in the report for additional information. FIGURE 3H
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BORING LOG

Page: 1 of 1

BORING: B-9

CLIENT: Red Pine Construction

PROJECT NUMBER: 2354-003-21

PROJECT: Proposed 6800 North Industrial

DATE STARTED: 4/26/21

DATE FINISHED: 4/26/21

LOCATION: 5900 West 6800 North, American Fork, Utah

GSH FIELD REP.: AL

DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger

HAMMER: Automatic

WEIGHT: 140 Ibs  DROP: 30"

See Subsurface Conditions section in the report for additional information.

GROUNDWATER DEPTH: 14.5' (4/26/21) ELEVATION: ---
Fed
= g sle
a el &gl 2
=] |28 =|S|E
> ~1g8[2|1S]E|2 =
= DESCRIPTION E 8 sl=lE|z ,_E_. = REMARKS
Z1ls o SlEl2lglel|B
=] 2 w8 =] @
Elc E13|S(8=[2|5]|%
< Hlal<|8lxelS|E]a
|8 pale|ls|=2|a|R|a]| =&
Ground Surface
CL [SILTY CLAY 0 slightly moist
with some fine to medium sand and trace fine gravel; major roots | stiff
to 5", brown
[ 17
grades with occasional layers of silty fine sand up to 6" thick s
41
GP [FINE TO COARSE SANDY FINE GRAVEL moist
with some clay, brown | medium dense
10
38
4
= | cL |FINE TO MEDIUM SANDY CLAY saturated
brown 15 medium stiff
I 5
End of Exploration at 16 5. |
Installed 1.25" diameter slotted PVC pipe to 16 5'
20
25
FIGURE 31
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[lq : SH BORING LOG BORING: B-10
&'A Page: 1 of 1
CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/26/21 DATE FINISHED: 4/26/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: AL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 lbs DROP: 30"
GROUNDWATER DEPTH: 7.1' (5/13/21) ELEVATION: ---
- 5 @ E
= ol ~|l&lgl=|8
= E E Ri=|&[e|&
> —_ % >~ =10 S|z
= DESCRIPTION r% Hlalz]ls]|E REMARKS
= | U Elo glzlzl|lAlo
o ~ o = =) = w2 2
=18 = P = 5lea ale g
elc E18|5|28|x12[2]%
< =0 B - = I ol I B
z|s ala|lag|2|a|[X]a]=a
Ground Surface
SM/|SILTY/CLAYEY FINE TO MEDIUM SAND 0 dry
SC [with some fine gravel; major roots (topsoil) to 6", brown loose
[ 16
-5
\ 4 CL |SILTY CLAY | saturated
= with fine to medium sand and trace fine gravel, gray soft
i 2
grades fine to medium sandy clay with some fine gravel -10 medium stiff
5
grades siity clay with some fine to medium sand and trace fine gravel, 15
gray to brown | 9
End of Exploration at 16.5'.
No groundwater encountered at time of drilling
Installed 1.25" diameter slotted PVC pipe to 16.5'.
20
=25
See Subsurface Conditions section in the report for additional information. FIGURE 3J
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GSH BORING LOG BORING: B-11

Page: 1 of 1
CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/26/21 DATE FINISHED: 4/26/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: AL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 lbs  DROP: 30"
GROUNDWATER DEPTH: Not Encountered (4/26/21) ELEVATION: ---
=y »
o o | =
el 1&8le]
3 AHEHHAE
2 DESCRIPTION SlElsl=e|5 22| E] remars
- | U E Q Elz ==l
<~ |0 = =] w) O
-] S = =] o = % o —
= Zlalal” < |5 %
=|c Ela|S|8|=|& <
< dla]l%| 9| = g3
2|S ela|la|[=2|a|[f|a]&
Ground Surface
CL [FINE TO MEDIUM SANDY CLAY 0 dry
with some fine gravel, major roots (topsoil) to 5"; brown | medium stiff

End of Exploration at 5 0".
No groundwater encountered at time of drilling

25

See Subsurface Conditions section in the report for additional information. FIGURE 3K
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' I« : SH BORING LOG BORING: B-12
&A Page: 1 of 1
CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/26/21 DATE FINISHED: 4/26/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: AL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 tbs  DROP: 30"
GROUNDWATER DEPTH: 4.6' (5/13/21) ELEVATION: ---
& »
- Qo S| =
Q| | &t s
= AEIBEEINE 2
> ~| & ~ | b= &) = Pl
= DESCRIPTION S lalwelz zlsle REMARKS
= |U E =} lz|8l=215
I~ “lol=RIo015]| 2 =
S os] = | = a
= slea|lw|le|%]5 &
Elc ARIEIHFIEIELE
BEls AEEIEIEREE:
Ground Surface
SM/|SILTY/CLAYEY FINE TO MEDIUM SAND 0 dry
SC |major roots {topso1l) to 6"; brown | loose
8
; | s saturated
SP |[FINE GRAVELLY FINE TO COARSE SAND | saturated
with some clay, gray medium dense
47
grades fine to coarse sand, brown 10 1 loose
| 16
grades fine gravelly fine to coarse sand with trace clay and occasional | S 1| very loose
layers of silty clay up to 6" thick | 2
End of Exploration at 16 5' |
Installed 1 25" diameter slotted PVC pipe to 16 5'
20
~25

See Subsurface Conditions section in the report for additional information. FIGURE 3L
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@JGSH BORING LOG |  pormNG: B-13
Page: 1 of 1
CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/26/21 DATE FINISHED: 4/26/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: AL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 lbs DROP: 30"
GROUNDWATER DEPTH: Not Encountered (4/26/21) ELEVATION: ---
& ”
- Q | &
Q| | &|= s
= AEIREIHE Z
2 DESCRIPTION £ S15|=|5|2|Z|E| remarks
= |U =) 2lz|Z1=_2|C
-3 “le|g8|lela@a|8lal=
g1s = =l=lagla|l8]|&
zlala ol @
AR A HEFRHEE
z|S sa|lB|d|2|a|=|5]|R”
Ground Surface
CL [SILTY CLAY 0 slightly morst
with some fine sand and trace fine gravel, major roots (topsoil) to 6", medium stiff
brown i
5
End of Exploration at 5 0' 3
No groundwater encountered at time of drilling. |
- 10
15
-20
25

See Subsurface Conditions section in the report for additional information. FIGURE 3M



ENT :£S78:=2024 P6 40 of 166

G SH Bogjjl(i ILOG BORING: B-14

CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/26/21 DATE FINISHED: 4/26/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: AL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 Ibs DROP: 30"
GROUNDWATER DEPTH: Not Encountered (4/26/21) ELEVATION: ---
- 5 e E
el &gl 2
2 ARG
> ~|z|ZE|S|E|o|E]|=
= DESCRIPTION = 5 Hdlalz|l=]|E REMARKS
-~ | U E © glz |z =100
- o = =) - 7] &S]
Z|s = SlE[B|El8|E
= B [ 7] 2 rd 5 17,]
g|¢ A HEEHHEE
Z|S AEEIREIERIEE
Ground Surface
CL [SILTY CLAY 0 shghtly moist
with some fine sand, major roots (topsoil) to 5", brown | medium stiff
End of Exploration at 5 (' 3
No groundwater encountered at time of drilling
- 10
- 15
20
25

See Subsurface Conditions section in the report for additional information. FIGURE 3N
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V‘JG ST | BORINGLOG BORING: B.15
L-A Page: 1 of 1
CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/26/21 DATE FINISHED: 4/26/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: AL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 lbs DROP: 30"
GROUNDWATER DEPTH: 3.6' (5/13/21) ELEVATION: ---
= »
S| =
B 3 _- éi S s 2
: JHHAHEE
= DESCRIPTION E 7l = % Z 2| E REMARKS
- |U | © alBlzlal=2]|C
g1s ANEIEEIERE:
B a|P|12I5|8
1k THHEUBHEE
z1ls alR|&[2|a8|=|3]|&
Ground Surface
GC [FINE SANDY FINE AND COARSE GRAVEL 0 slightly moist
with clay; major roots (topsoil) to 6", brown | medium dense
; | saturated
End of Exploration at 5 (' 5
Installed 1 25" diameter slotted PVC pipe to 5 0'. |
10
15
~20
-25

See Subsurface Conditions section in the report for additional information. FIGURE 30
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CLIENT: Red Pine Construction
PROJECT: Proposed 6300 North Industrial KEY TO BORING LOG

PROJECT NUMBER: 2354-003-21

& | %
2 AR
é AHEHHEE
2y DESCRIPTION g é 52|83 % § 2 REMARKS
2 |s =|S|2]2 AV E%
e | B E wm|R|1%4158|%
|5 AETEHE R EE
B|S alR|&|2|a|s|3]E
OO ® ® ® ©® 0 ® @) @
COLUMN DESCRIPTIONS
Water Level: Depth to measured groundwater table. See Liquid Limit (%): Water content at which a soil changes from plastic to
symbol below. liquid behavior.

USCS: (Unified Soil Classification System) Description @ Plasticity Index (%): Range of water content at which a soil exhibits
of soils encountered; typical symbols are explained below. plastic properties.

® Description: Description of material encountered; may ® Remarks: Comments and observations regarding drilling or sampling
include color, moisture, grain size, density/consistency, made by driller or field personnel. May include other field and laboratory

@ Depth (ft.): Depth in feet below the ground surface test results using the following abbreviations

@ Blow Count: Number of blows to advance sampler 12" CEMENTATION. MODIFIERS: MOISTURE CONTENT (FIELD TEST):

beyond first 6", using a 140-1b hammer with 30" drop. Weakly: Crumbles or breaks with Trace | |Dry: Absence of moisture, dusty,
® Sample Symbol: Type of soil sample collected at depth handhng or shght finger pressure <5% | |dry to the touch

interval shown; sampler symbols are explained below. Moderately: Crumbles or breaks with Some . .

. . . Moist: Damp but no visible water.

@ Moisture (%): Water content of soil sample measured in constderable finger pressure 5-12%

laboratory; expressed as percentage of dryweight of Strongly: Will not crumble or break with With | [Saturated: Visible water, usually
Dry Density (pef): The density of a soil measured in finger pressure >12% | [soil below water table

laboratory; expressed in pounds per cubic foot.
® % Passing 200: Fines content of soils sample passing a

Descriptions and stratum lines are interpretive. field descriptions may have been modified to reflect lab test
results Descnptions on the logs apply only at the specific bonng locations and at the tume the borings were

No 200 SiBVC, expressed asa percentage. d: d. they are not d 1o be rep of subsurface ions at other locations or trmes
USCS STRATIFICATION:
MAJOR DIVISIONS SYMBOLS TYPICAL DESCRIPTIONS e
CLEAN Seam up to 178"
GRAVE GRAVELS GW Well-Graded Gravels, Gravel-Sand Mixtures, Little or No Fines Layer 8" 0 127
than l.(;S (little or Poorly-Graded Gravels, Gravel-Sand Mixtures, Lattle or No Occasional:
Mur; 50% no fines) GP Fines One or less per 6" of thickness
of coarse WITH
COARSE- | fraction retained GRAVELS GM Silty Gravels, Gravel-Sand-Silt Mixtures Numerous;
FINES More than one per 6” of thickness
GRAINED [ onNo 4 sieve @ able
ppreci y
SOILS amount of fines) GC Clayey Gravels, Gravel-Sand-Clay Mixtures TYPICAL SAMPLER
More than 50% of GRAPHIC SYMBOLS

materalislarger | gonps | CLEAN SANDS SW  |Well-Graded Sands, Gravelly Sands, Little or No Fines

than No 200
More than 50% (luttle or -
sieve size e e ] o fines) SP Poorly-Graded Sands, Gravelly Sands, Little or No Fines Bulk/Bag Sample
fraction passing | SANDS  WITH . Standard Penetration Splt
through No. 4 FINES SM . [silty Sands, Sand-Sile Mixtures Spoon Sampler
steve (appreciable .
amount of fines) SC *Clayey Sands, Sand-Clay Mixtures _ Rock Core
MJ Inorganic Silts and Very Fine Sands, Rock Flour, Silty or No Recovers

Clayey Fine Sands or Clayey Silts with Shght Plasticity

325"0D,242"ID

=S <] = Ju) 1] ]

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS)

FINE- SILTS AND CLAYS Liqud CL Inorganic Clays of Low to Medium Plasticity, Gravelly Clays,
Limt less than 50% Sandy Clays, Silty Clays, Lean Clays D&M Sampler
GRAINED 30"0D,242"ID
SOILS OL Organic Silts and Organic Siity Clays o f Low Plasticity D&M S;mpler
More than 50% of Inorganic S-ilts, Micacious or Diatomacious Fine Sand or Silty i
material 1s smaller MI_I Souls Cahfornia Sampler
than No 200 | SILTS AND CLAYS  Liquid
sieve size. Limit greater than CH Inorganic Clays of High Plasticity, Fat Clays Thin Wall
50%
OH Organic Silts and Organic Clays of Medium to High Plasucity
HIGHLY ORGANIC SOILS PT Peat, Humus, Swamp Soils with High Organic Contents WATER SYMBOL

; Water Level
FIGURE 4

@GSH

Note Dual Symbols are used to indicate borderline soil classifications
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REPORT
SITE-SPECIFIC SEISMIC STUDY
PROPOSED 6800 NORTH INDUSTRIAL
5900 WEST 6800 NORTH
AMERICAN FORK, UTAH

Submitted To:

Red Pine Construction
520 South 850 East, Suite A4
Lehi, Utah 84043

Submitted By:

GSH Geotechnical, Inc.
473 West 4800 South
Salt Lake City, Utah 84123

July 28, 2021

Job No. 2354-004-21
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July 28, 2021
Job No. 2354-004-21

Mr. Mike Horan ENT E1S7B:2024 PG 44 of 146
Red Pine Construction

520 South 850 East, Suite A4

Lehi, Utah 84043

Mr. Horan:

Re:  Summary Report
Site-Specific Seismic Study
Proposed 6800 North Industrial
5900 West 6800 North
American Fork, Utah

1. INTRODUCTION
1.1 GENERAL

This report presents the results of our site-specific seismic study performed at the site of the
proposed 6800 North Industrial to be located near 5900 West 6800 North in American Fork, Utah.
GSH Geotechnical, Inc (GSH) completed a geotechnical study' for the site. Data from the
geotechnical study along with a geophysical survey was used for this site-specific seismic study.

The shear-wave velocity profile for the upper 350 feet at the site (including Vs3o for the upper
100 feet) was determined utilizing boring data from our geotechnical study and a geophysical
survey consisting of Refraction Microtremor (ReMi) testing.

The ground motion hazard and design ground motion response spectra at the site were developed
utilizing a site-specific site response analysis (SRA). The analysis was completed in accordance
with the procedures presented in ASCE 7-16, Minimum Design Loads and Associated Criteria for
Buildings and Other Structures (ASCE 7-16) and Supplement 1 to ASCE 7-16.

! “Report, Geotechnical Study, Proposed 6800 North Industrial, 5900 West 6800 North, American Fork,
Utah.” GSH Job No. 2093-004-19. Dated May 14, 2021.

GSH Geotechnical, Inc.

473 West 4800 South

Salt Lake City, Utah 84123

Tel: 801.685.9190 Fax: 801.685.2990
www.gshgeo.com
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1.2 OBJECTIVES AND SCOPE

The objectives and scope of the study were planned in discussions between Mr. Mike Horan of
Red Pine Construction and Mr. Alan Spilker, PE of GSH.

In general, the objectives of this study were to:

1. Further define the subsurface conditions at the site, including a shear-wave profile
to a depth of 350 feet.
2. Develop site-specific and design ground motion response spectra for the site.

In accomplishing these objectives, our scope has included the following:

1. A review of available subsurface information from the geotechnical study
completed for the site.

2. A field program consisting of the completion of a Refraction Microtremor (ReMi)
geophysical exploration to a depth of 350 feet including the development of Vs30 for
the upper 100 feet.

3. Performance of a site-specific site response analysis (SRA) in accordance with the

ASCE 7-16 Section 21.1, Site Response Analysis.

4. Development of site-specific and design ground motion response spectra for the
site in accordance with the ASCE 7-16 Section 21.3, Design Response Spectrum.

1.3 AUTHORIZATION

Authorization was provided by returning a signed copy of the Professional Services Agreement
No. 21-0434 dated April 12, 2021.

1.4 PROFESSIONAL STATEMENTS

Supporting data upon which our recommendations are based are presented in subsequent sections
of this report. Recommendations presented herein are governed by the physical properties of the
soils encountered in the geophysical testing, exploration borings, and projected groundwater
conditions. If subsurface conditions other than those described in this report are encountered, GSH
must be informed so that our recommendations can be reviewed and amended, if necessary.

Our professional services have been performed, our findings developed, and our recommendations

prepared in accordance with generally accepted engineering principles and practices in this area at
this time.

Page 2



Red Pine Construction rﬁ
Job No. 2354-004-21
Site Specific Seismic Study — Proposed 6800 North Industrial L A

July 28, 2021

ENT  EIS78=2024 PG 46 of 1466
2. PROPOSED CONSTRUCTION

The site is proposed to be developed with 3 warehouse structures and associated pavements. The
structures are anticipated to be one extended level, constructed slab-on-grade, have footprints of
47,040 square feet to 115,808 square feet, and be supported upon conventional spread and
continuous wall footings. Paved parking areas and drive lanes are planned around the structure.

Based on information provided by the structural engineer the structure’s fundamental period will
be approximately 0.4 seconds.

3. SITE CONDITIONS
3.1 SURFACE

The site is located at approximately 5900 West 6800 North in American Fork, Utah. The
topography of the site is relatively flat, grading down to the south with a total relief of
approximately 6 to 9 feet. Site vegetation consists of agricultural grass fields with
undeveloped/vacant grass land in the western portion of the site.

The site is bounded to the north by 6800 North Street followed by agricultural fields; to the east
by single-family residential structures along with agricultural fields; to the south by agricultural
fields and vacant/undeveloped brush/grass land; and to the west by vacant/undeveloped
brush/grass land followed by 100 West Street and a single-family residential structure adjacent to
the northwest corner of the site.

3.2 SUBSURFACE SOIL AND GROUNDWATER

The following paragraphs provide generalized descriptions of the subsurface profiles and soil
conditions encountered within the borings conducted during the geotechnical study. As previously
noted, soil conditions may vary in unexplored locations.

The borings were completed to depths ranging from 5.0 to 51.5 feet. The soil conditions
encountered in each of the borings, to the depths completed, were generally similar across the
boring locations.

e Natural soils were encountered below the non-engineered fill or the ground surface in
each boring. The natural soils consisted primarily of clay with varying silt, sand, and
gravel content and sand with varying clay, silt, and gravel content.

The natural clay soils were very soft to stiff, dry to saturated, brown, dark brown, gray, and tan in

color. The natural sand soils were very loose to medium dense, dry to saturated, and gray and
brown in color.

Page 3
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Groundwater was measured as shallow as 2.8 feet below the existing ground surface during the
geotechnical study for the site.

For a more descriptive interpretation of subsurface conditions, please refer our geotechnical report
completed for the site (GSH Job No. 2354-003-21).
ENT 157822024 Pa 47 of 144

3.3 SHEAR WAVE VELOCITY PROFILE

The site shear-wave velocity profile was completed utilizing geophysical exploration. The testing
consisted of Refraction Microtremor (ReMi) testing. Testing is performed at the surface using a
series of geophone sensors and a seismic source. A wavefield transformation is performed on the
recorded geophone movements. The transformation is then utilized to create a shear-wave
dispersion curve to model the subsurface shear-wave velocity profile.

The location of the ReMi line on the site is presented on Figure 1, Site Plan. The borings completed
in conjunction with the geotechnical study are also shown on Figure 1.

The site classification for ASCE 7-16 was Site Class F in the geotechnical report due to potentially
liquefiable soils at the site. As a follow up to the geotechnical report the ReMi testing results were
analyzed to a depth of 350 feet with a resulting Vs3o value of 653 fi/s. This characterizes the site
as a Site Class D, Stiff Soil Profile as defined in Chapter 20 of ASCE 7-16.

The shear-wave velocity results are provided on attached Figure 2, Shear-Wave Velocity Profile.
3.4 GEOLOGIC SETTING

The site is located in the Utah Valley, which is in the Basin and Range Physiographic Province.
The Utah Valley is near (west of) the transition between the Basin and Range Physiographic
Province to the west and the Middle Rocky Mountain Physiographic Province to the east. The
Basin and Range Province is characterized by generally north-trending valleys and mountain
ranges that have formed by displacement along normal faults. The Wasatch Fault forms the
boundary between the 2 provinces and has been active for approximately 10 million years. The
Middle Rocky Mountains were formed during a period of regional compression that occurred in
Cretaceous time, about 75 to 70 million years ago (Hunt, 1967). The surficial geology of the area
is characterized by materials deposited within the past 30,000 years by late Pleistocene Lake
Bonneville (Currey and Oviatt, 1985), and young lacustrine and deltaic deposits (Holocene to
upper Pleistocene) deposited on delta margins as the lake receded to its present Great Salt Lake
levels (Hylland et al., 2014). As the ancient lake(s) receded, streams began to regrade through
shoreline deltas formed at the mouths of major Wasatch Range canyons and the eroded material
was deposited in the basin as a series of recessional deltas, alluvial fans, and shoreline sequences.
Toward the east-central portion of the valley where the site is located, shallow-water sediments of
clay, silt, and sand predominate.

Page 4
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The primary surficial geology of most of the site as interpreted by Solomon and others (2009)
primarily consists of “Lacustrine silt and clay” (Qlmp). Most of the west and some of the east
perimeter of the site consists of "Younger alluvial-fan deposits, undivided" (Qafy).

ENT 1S78s20024 PG 48 of 146
3.5 FAULTING

There are a number of mapped faults near the site. The faults are primarily normal mechanism.
Some of the faults included are the Utah Lake Faults (mapped 1.22 miles south of the site), the
Provo section of the Wasatch fault zone (mapped 4.13 miles northeast of the site), the Salt Lake
City section of the Wasatch fault zone (mapped 9.79 miles north of the site), and the Nephi section
of the Wasatch fault zone (mapped 18.91 miles south-southeast of the site).

4. SITE RESPONSE ANALYIS

A soil model was developed from the boring, laboratory, and ReMi data from this study and the
geotechnical study for the site.

A series of earthquake time histories were selected and scaled to match the MCER response
spectrum at the base of the soil column. Histories were selected from events with similar
magnitudes, distances and spectral shape in the period ranges of significance for the proposed
structure (approximately 0.4 seconds). These ground motion time histories were input at the base
of the soil column model as outcrop motions, propagated through the soil column model, and
calculated as surface ground motions. The results of the SRA analysis are presented in the table
in the following section.

S. DESIGN RESPONSE SPECTRUM

The response spectrum produced from the site-specific seismic analysis was compared with the
minimum code spectrum values per ASCE 7-16 Section 21.3, including updates presented in
Supplement 1 to ASCE 7-16. This process includes taking the 2014 mapped values from the USGS
and utilizing Fa from Table 11.4-1 and 2.5 as Fy to obtain the modified accelerations, then reducing
them by 20 percent to obtain the code minimum spectral accelerations.

The site-specific response spectrum is lower than the minimum code spectrum at select periods;

therefore, the minimum code spectrum governs the design spectrum for the site at these periods.
These values are presented in the table on the following page:

Page 5
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Code 80% Code Modified* Design Spectral
Period Minimum | Site-Specific Site-Specific Acceleration
(sec) Spectra.l Spectra.l Spectra.l ‘ (2/3 of f:‘ode Modiﬂe.d
Acceleration | Acceleration Acceleration Site-Specific Acceleration)
® ®) ® ®
0.05 0.572 0.445 0.572 0.381
0.1 0.739 0.476 0.739 0.493
0.2 1.010 0.694 1.010 0.673
0.3 1.010 1.027 1.027 0.685
0.4 1.010 0.937 1.010 0.673
0.5 1.010 1.027 1.027 0.685
0.6 1.010 1.148 1.148 0.766
0.8 1.010 1.046 1.046 0.698
1.0 0.914 0.992 0.992 0.662
1.2 0.762 0.967 0.967 0.645
1.4 0.653 0.755 0.755 0.503
1.6 0.572 0.606 0.606 0.404
1.8 0.508 0.480 0.508 0.339
2.0 0.457 0.390 0.457 0.305
3.0 0.305 0.214 0.305 0.203
4.0 0.229 0.125 0.229 0.153
5.0 0.183 0.080 0.183 0.122

*The greater of the site-specific and the code minimum spectral acceleration.
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6. DESIGN ACCERATION PARAMETERS

The site-specific response spectrum was analyzed in accordance with the procedure outlined in
ASCE 7-16 Section 21.4 to produce the design acceleration parameters presented in the table
below:

Site-Specific | Spectral Acceleration
Parameter Value (g)

Sps 0.689

Spbi 0.774

7. CLOSURE

If you have any questions or would like to discuss these items further, please feel free to contact
us at (801) 685-9190.

Respectfully submitted,

Reviewed by:

Alan D. Spilker; {M

GSH Geotechnical, In

Michael S.

State of Utah No. 343650 State of Utah No. 334228

Vice President/Senior Geotechnical Engineer President/Senior Geotechnical Engineer
MSH/ADS ea

Encl.

Figure 1, Site Plan
Figure 2, Shear-Wave Velocity Profile

Addressee (email)
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LETTER
ADDENDUM #1 AND REVIEW RESPONSE #1
PROPOSED 6800 NORTH INDUSTRIAL/
PROPOSED DEER PARK INDUSTRIAL
1100 SOUTH 50 WEST
AMERICAN FORK, UTAH

Submitted To:

White Horse Developers
520 South 850 East, Suite A4
Lehi, Utah 84043

Submitted By:

GSH Geotechnical, Inc.
473 West 4800 South
Salt Lake City, Utah 84123

November 22, 2021

Job No. 3388-001-21




@GSH

November 22, 2021
Job No. 3388-001-21
ENT 13782024 PG 55 of 166
Mr. Jake Horan
White Horse Developers
520 South 850 East, Suite A4
Lehi, Utah 84043

Mr. Horan:

Re:  Letter
Addendum #1 and Review Response #1
Proposed 6800 North Industrial/Proposed Deer Park Industrial
1100 South 50 West
American Fork, Utah

1. INTRODUCTION
1.1  GENERAL

This letter is to serve as an addendum to the previously completed geotechnical study for the
above-mentioned site as well as in response to the review and questions posed by Mr. Alan Taylor,
P.E. of Taylor Geotechnical on behalf of the City of American Fork. GSH previously completed a
geotechnical study for the site dated May 14, 2021'. GSH returned to the site on September 9,
2021, to conduct 4 additional borings and subsequent analysis for this addendum.

Since the issuance of the original report, one warehouse was added to the overall scope of the
project on an additional parcel to the west of the original site. This addendum outlines the soil
conditions and properties in the additional borings and any applicable recommendation changes.
With the exception of the recommendations herein, all recommendations from the original report
remain valid.

1.2 SUBSURFACE SOIL

Non-engineered fill soils were encountered in each additional boring, to depths of up to 6.5 feet
beneath the existing ground surface. The non-engineered fill soils primarily consisted of clay with

! “Geotechnical Study, Proposed 6800 North Industrial, American Fork, Utah” prepared by GSH Geotechnical,
Inc., GSH Job No. 2354-003-21.

GSH Geotechnical, Inc.

473 West 4800 South

Salt Lake City, Utah 84123

Tel: 801.685.9190 Fax: 801.685.2990
www.gshgeo.com
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varying silt, sand, and gravel content as well as sand with varying clay, silt, and gravel content.
Natural soils were encountered below the non-engineered fill or the ground surface in each boring.
The natural soils consisted primarily of clay with varying silt, sand, and gravel content as well as
sand and gravel with varying clay and silt content.

The following sections provide updated recommendations for the treatment of non-engineered fills.
2. DISCUSSIONS AND RECOMMENDATIONS ENT 137832024 P6 56 of 166
2.1  SITE PREPARATION

Initial site preparation will consist of the removal of any existing debris, non-engineered fills,
surface vegetation, root systems, topsoil, and any deleterious materials from beneath an area
extending out at least 5 feet from the perimeter of the proposed structure footprint and 3 feet
beyond rigid pavements and exterior flatwork areas. All existing utility locations should be
reviewed to assess their impact on the proposed construction and abandoned and/or relocated as
appropriate.

In situ, non-engineered fills may remain below flexible pavements if free of debris and deleterious
materials, less than 3 feet in thickness, and if properly prepared. Proper preparation below
pavements will consist of the scarification of the upper 12 inches below asphalt concrete (flexible
pavement), followed by moisture preparation and re-compaction to the requirements of structural
fill. Even with proper preparation, pavements established overlying non-engineered fills may
encounter some long-term movements unless the non-engineered fills are completely removed.

GSH must be notified prior to the placement of structural site grading fills, floor slabs, footings,
and pavements to verify that all loose/disturbed soils and non-engineered fills have been
completely removed and/or properly prepared.

2.2 STRUCTURAL FILL

On-site soils, including existing non-engineered fills, may be re-utilized as structural site grading
fill if they do not contain construction debris or deleterious material and meet the requirements of
structural fill. Fine-grained soils will require very close moisture control and may be very difficuit,
if not impossible, to properly place and compact during wet and cold periods of the year.

2.3 PAVEMENTS

The natural clay soils and non-engineered fills will exhibit poor pavement support characteristics
when saturated. All pavement areas must be prepared as previously discussed. Under no
circumstances shall pavements be established over unprepared non-engineered fills, loose or
disturbed soils, topsoil, surface vegetation, root systems, rubbish, construction debris, other
deleterious materials, frozen soils, or within ponded water. With the subgrade soils and the

Page 2
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projected traffic as discussed in Section 2, Proposed Construction in the original report, the

followi ent section ecommended:
lowing pavem § are reco BN 157822024 PG 57 of 164

Parking Areas

(Light Volume of Automobiles and Light Trucks,
Occasional Medium-Weight Trucks,
and No Heavy-Weight Trucks)
[1-3 equivalent 18-kip axle loads per day]

Flexible Pavements:

(Asphalt Concrete)
3.0 inches Asphalt concrete
8.0 inches Aggregate base
Over Properly prepared fills, natural subgrade

soils, and/or structural site grading fill
extending to properly prepared fills and/or
natural subgrade soils

Rigid Pavements:
(Non-reinforced Concrete)

5.0 inches Portland cement concrete
(non-reinforced)

5.0 inches Aggregate base
Over Properly prepared natural subgrade soils,

and/or structural site grading fill extending
to properly prepared natural subgrade soils
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Primary Drive Lanes/Loading and Unloading Areas

(Moderate Volume of Automobiles, Light Trucks,
and Medium-Weight Trucks,
with a Light Volume of Heavyweight Trucks)
[18 equivalent 18-kip axle loads per day]

Flexible Pavements: ENT  1578:=21024 PG 58 of 144
(Asphalt Concrete)

4.0 inches Asphalt concrete

8.0 inches Aggregate base

8.0 inches* Aggregate subbase

Over Properly prepared fills, natural subgrade

soils, and/or structural site grading fill
extending to properly prepared fills and/or
natural subgrade soils

* Subbase may consist of granular site grading fills with a minimum California Bearing Ratio
(CBR) of 30 percent.

Rigid Pavements:
(Non-reinforced Concrete)

7.0 inches Portland cement concrete
(non-reinforced)

6.0 inches Aggregate base
Over Properly prepared natural subgrade soils,
and/or structural site grading fill extending
to properly prepared natural subgrade soils
In areas with tight maneuvering heavy vehicles, rigid pavements are recommended.
For dumpster pads, we recommend a pavement section consisting of 8.0 inches of Portland cement
concrete, 12.0 inches of aggregate base, over properly prepared natural subgrade or site grading

structural fills. Dumpster pads should not be constructed overlying non-engineered fills under any
circumstances.

Page 4
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These above rigid pavement sections are for non-reinforced Portland cement concrete. Concrete
should be designed in accordance with the American Concrete Institute (ACI) and joint details
should conform to the Portland Cement Association (PCA) guidelines. The concrete should have
a minimum 28-day unconfined compressive strength of 4,000 pounds per square inch and contain
6 percent 1 percent air-entrainment.

The crushed stone should conform to applicable sections of the current Utah Department of
Transportation (UDOT) Standard Specifications. All asphalt material and paving operations should
meet applicable specifications of the Asphalt Institute and UDOT. A GSH technician shall observe
placement and perform density testing of the base course material and asphalt.

Please note that the recommended pavement section is based on estimated post-construction traffic
loading. If the pavement is to be constructed and utilized by construction traffic, the above pavement
section may prove insufficient for heavy truck traffic, such as concrete trucks or tractor-trailers used
for construction delivery. Unexpected distress, reduced pavement life, and/or premature failure of
the pavement section could result if subjected to heavy construction traffic and the owner should be
made aware of this risk. If the estimated traffic loading stated herein is not correct, GSH must review
actual pavement loading conditions to determine if revisions to these recommendations are
warranted.

ERT  1S78:=2024 PG 59 of 146
2.4  SITE VISITS

GSH must verify that all topsoil/disturbed soils and any other unsuitable soils have been removed,
that non-engineered fills have been removed and/or properly prepared, and that suitable soils have
been encountered prior to placing site grading fills, footings, slabs, and pavements. Additionally,
GSH must observe fill placement and verify in-place moisture content and density of fill materials
placed at the site.

3. TAYLOR GEOTECHNICAL (TG) REVIEW RESPONSE

TG Comment 1

Section 3.3.1 General (page 4) of the May 14, 2021, GSH document states, “Lab testing was
ongoing at the time this report was written. Upon completion, an updated version of this report

containing lab results will be sent , along with any revised recommends.”

TG recommends American Fork City request GSH provide the updated version of the report with
the accompany lab work results (i.e. consolidations, gradations, Atterberg Limits, efc.).

GSH Review Response 1

Lab testing associated with the May 14, 2021, report as well as the additional borings conducted
on September 9, 2021 and associated addendum are included as Attachment 1, Laboratory Testing.

Page 5
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TG Comment 2
Section 5.1 Summary of Findings (page 7) of the May 14, 2021, GSH document states, “GSH is
currently conducting a site-specific seismic response analysis and the results will be transmitted

upon completion.”

TG recommends American Fork City request GSH provide the site-specific seismic response
analysis.

GSH Review Response 2

The site-specific seismic response analysis completed in association with the May 14, 2021, study
is included as Attachment 2, Site-Specific Seismic Study.

TG Comment 3

Section 5.3 Groundwater (page 11) of the May 14, 2021, GSH document states, “Floor slabs must
be placed a minimum of 4 feet from the stabilized groundwater elevation.”

TG recommends American Fork City request GSH provide the stabilized groundwater elevation
as measured from existing grade.

GSH Review Response 3

Stabilized groundwater elevations are presented in the following tables.
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Groundwater Depth
Boring No. (feet)
May 13,2021
B-1 4.8
B-2 Pipe Damaged
B-3 7.8
B-4 2.8
B-5 5.0
B-6 6.1
B-8 7.8
B-9 Pipe Damaged
B-10 7.1
B-12 4.6
B-15 3.6
Groundwater Depth
Boring No. (feet)
September 17, 2021
B-1A 7.6
B-3A 93
B-4A 9.8

TG Comment 4

[

S7E 2024 P 61 of 166

Section 5.9 Cement Types (page 17) of the May 14, 2021, GSH document states, “A representative
soil sample was collected and sent for laboratory analysis for pH and sulfate content. As of the
date of this report, results are still pending and will be transmitted when available and with
corresponding cement recommendations, if applicable.”

TG recommends American Fork City request GSH provide the laboratory results and

corresponding cement recommendations.
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GSH Review Response 4

To determine if the site soils will react detrimentally with concrete, chemical tests were performed
on a representative sample of the near-surface soil encountered at the site. The results of the
chemical tests are tabulated below:

Boring Depth Soil - Total Water Soluble Sulfate
No. (feet) Classification p (mg/kg-dry)
B-1 25 CL 7.37 247
B-1A 2.5 CL (Fili) 8.24 158

The laboratory tests indicate that the natural soils tested contain a negligible amount of water
soluble sulfates. Based on our test results, concrete in contact with the on-site soil will have a low
potential for sulfate reaction (ACI 318, Table 4.3.1). Therefore, all concrete which will be in
contact with the site soils may be prepared using Type I or IA cement.

TG Comment 5

Section 4-2-2 of the of the American Fork City Sensitive Land Ordinance sub-item (10), states the
report must be in accordance with the guidelines and recommendations of the “American Fork
Sensitive Lands Geologic Hazards Study,” Chapter 5 titled “Conclusions and Recommendations”
prepared by RB&G Engineering, Inc., dated December 2006. The RB&G report specifies for
facilities designed according to the IBC seismic provisions and located within the moderate or
high liquefaction hazard zones identified on Figure 6 of the RB&G report, that the recommended
Site Class be based on a site- specific subsurface investigation to a depth of at least 30 feet,
supplemented by at least one investigation to a depth of at least 70 feet and located within 2,000
feet of the site. TG recommends American Fork City request GSH provide the recommended Site
Class in accordance the American Fork City Sensitive Land Ordinance.

GSH Review Response 5

GSH completed a site-specific seismic response analysis in association with the May 14, 2021. Per
this study, the site has been determined as a Site Class D — Stiff Soil Profile as defined in Chapter
20 of ASCE 7-16 (per Section 1613.3.2, Site Class Definitions, of IBC 2018).

TG Comment 6

TG recommends American Fork City request GSH update their ground motions and liquefaction
analysis based on the IBC 2018 or ASCE 7-16.
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GSH Review Response 6

An updated ground motion table is presented in the site-specific seismic response analysis
completed in association with the May 14, 2021, study. This study is included as Attachment 2,
Site-Specific Seismic Study.

An updated liquefaction analysis will be provided to address the following comment “TG
Comment 7”.

TG Comment 7

Section 5.10.5 Liquefaction (page 19) of the May 14, 2021, GSH document states, “Calculations
were performed using the procedures described in the 2008 Soil Liquefaction During Earthquakes
Monograph by Idriss and Boulanger3. Our calculations indicate the very, saturated sand layers
encountered in Borings B-1, B-2, B-4 and B-12 could liquefy during the design seismic event.
Calculated settlement associated with the liquefaction of each layer within the borings was on the
order of 1 to 1.5 inches. This magnitude of settlement should be tolerable to design for life safety.
Additionally, lateral spread and ground rupture are unlikely to occur.”

The subject document did not contain the calculations to substantiate there liquefaction induced
settlement analysis. The document also did not substantiate the liquefaction induced lateral spread
analysis.

TG recommends the American Fork City request the calculations that substantiate the liquefaction
induced settlement and lateral spread analyses.

GSH Review Response 7

Calculations were performed using the procedures described in the 2008 Soil Liquefaction During
Earthquakes Monograph by Idriss and Boulanger?. Our calculations indicate the very loose to
medium dense, saturated sand layers encountered in Borings B-1, B-2, B-6, and B-12 could liquefy
during the design seismic event. Calculated settlement associated with the liquefaction of each
layer within the borings was on the order of 1.16 to 2.1 inches.

The liquefaction calculations utilized to substantiate the liquefaction induced settlement are
included as Attachment 3, Liquefaction Analysis.

Additionally, due to the lack of horizontal relief and change of topography throughout the site,
lateral spread is unlikely to occur.

2 Idriss, I. M., and Boulanger, R. W. (2008), Soil liquefaction during earthquakes: Monograph MNO-
12, Earthquake Engineering Research Institute, Oakland, CA, 261 pp.
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TG Comment 8

Based on section 2-7-2 of the American Fork City Sensitive Land Ordinance, GSH should provide
the historical high groundwater table for the subject site. TG recommends American Fork City
request GSH provide the historical high groundwater table for the subject site and state the
reference used.

GSH Review Response 8

GSH utilized waterdata.usgs.gov to review the historical high groundwater table for the subject.
Historical high groundwater tables in wells directly adjacent to the northwest and northeast
indicated were recorded as shallow as approximately 33 feet below the ground surface.

The historical high groundwater tables are included in Attachment 5, Historical High Groundwater
Tables. However, these levels are unrealistically low. GSH recommends designing to an
anticipated groundwater elevation of 3.6 feet, 1 foot higher than what was measured in the original
study.

TG Comment 9

Since the site is below elevation 4593 feet, TG recommends American Fork City request GSH to
address artesian conditions at the site.

GSH Review Response 9

GSH did not encounter artesian conditions within the borings performed in accordance with the
May 14, 2021, report, nor within the additional borings performed to the maximum depths
explored.

TG Comment 10

TG recommends American Fork City request GSH to provide calculations that substantiate their
recommended allowable bearing capacity, estimated settlement, lateral resistance and lateral
loading recommendations.

GSH Review Response 10
Calculations to substantiate the recommended allowable bearing capacity, estimated settlement,

lateral resistance, and lateral loading recommendations are provided within Attachment 4,
Engineering Calculations.
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ENT
TG Comment 11

In accordance with section 4-2-4 of the of the American Fork City Sensitive Land Ordinance, sub-
item (7B), the report should be accompanied with the following Certificate statement sealed by the
licensed professional that prepared the report:

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

The subject document did not contain the required certificate. TG recommends the City of
American Fork request the required certificate for the subject document.

GSH Review Response 11
GSH did not encounter artesian conditions within the borings performed in accordance with the

May 14, 2021, report, nor within the additional borings performed to the maximum depths
explored.
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4. CLOSURE

If you have any questions or would like to discuss these items further, please feel free to contact
us at (801) 685-9190.

Respectfully submitted,

)

ADS ea

Encl. Figures 1 and 1A, Vicinity Maps
Figures 2, and 2A, Site Plans
Figures 3A through 30, Boring Logs
Figures 4A through 4D, Additional Boring Logs
Figure 5, Key to Boring Log (USCS)
Attachment 1, Laboratory Testing
Attachment 2, Site-Specific Seismic Study
Attachment 3, Liquefaction Analysis
Attachment 4, Engineering Calculations
Attachment 5, Historical High Groundwater Tables

Addressee (email)
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Page: 1 of 2

BORING LOG

BORING: B-1

CLIENT: Red Pine Construction

PROJECT NUMBER: 2354-003-21

PROJECT: Proposed 6800 North Industrial

DATE STARTED: 4/22/21

DATE FINISHED: 4/22/21

LOCATION: 5900 West 6800 North, American Fork, Utah

GSH FIELD REP.: JH

DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger

HAMMER: Automatic

WEIGHT: 140 Ibs  DROP: 30"

GROUNDWATER DEPTH: 4.8' (5/13/21) ELEVATION: ---
»
JREAEE
| e
= clglgl5|8|c|2
> -~ | £ ~ | b= [d] s -
= DESCRIPTION Sl lzlelzlzl2]|E REMARKS
= | U E 8 = % Z|lal=10
2|8 FHHEHNBE
AR AEHEEHEEE
z|S . almr|a|ES|[a[R]3]| =
Ground Surface
CL |SILTY CLAY 0 shghtly monst
with some fine sand and occasional layers of silty fine sand up to 3" | soft
major roots (topsoil) to 6", brown -
- 2 I |
; grades with trace fine sand " saturated
3
grades with occasional layers of fine to coarse sandy fine gravel up 10 |
to 6" thick 26
grades with some fine sand with layers of stlty fine sand up to 3" thick 13 2 I I very soft
grades fine sandy clay, tan !
20|, I I
5
I
grades stlty clay with some fine sand, gray 25 [ 1]
See Subsurface Conditions section in the report for additional information. FIGURE 3A
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' IQ : SH BORING LOG BORING: B-1
L A . - . Page: 2 of 2
CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/22/21 DATE FINISHED: 4/22/21
| |8 _|s|E
<) el=]2]2
2 AHEHBHHE
2y DESCRIPTION SEIEEE z E g REMARKS
&S SNEEEEIAE
= Blelw]|” <| 5| =
£|¢ FHHEEHEE
(s alBR|&|S|a|s|5]|&
grades silty clay with some fine sand, gray 25 I I
0
SP [FINE TO MEDIUM SAND saturated
with occasional layers of silty clay up to 3" thick; brown ] very loose
30|, "
CL [SILTY CLAY saturated
with some fine sand, brown | medium stiff
35 | "
grades with trace fine sand; gray 40 I I soft
4
s |, "
grades brown 50 .
3
End of Exploration at 51 5' \-
.|Installed 1.25" diameter slotted PVC pipe to 51.5" .
See Subsurface Conditions section in the report for additional information. FIGURE 3A

(continued) -
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Page: 1 of 1

GSH BORING LOG BORING: B-2

CLIENT: Red Pine Construction

PROJECT NUMBER: 2354-003-21

PROJECT: Proposed 6800 North Industrial

DATE STARTED: 4/22/21 DATE FINISHED: 4/22/21

LOCATION: 5900 West 6800 North, American Fork, Utah

GSH FIELD REP.: JH

DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger

HAMMER: Automatic = WEIGHT: 140 ibs DROP: 30"

with some fine sand; brown

GROUNDWATER DEPTH: 6.0’ (4/22/21) ELEVATION: ---
= >
JRERHE
d =8|~ ] : =
> ~lg|l2|S|El9|5]|2
= DESCRIPTION £ Zl=2|zlz|2|E REMARKS
- {U Slal&glzlgz|=]0C
-7 hadll R ®) =N =] al =
=18 ==t 2 w1 5 a @l S ;
g1l¢ E S S 5|z £13 5
2|8 AE IR EE
Ground Surface
CL [SILTY CLAY 0 slightly morst
with some fine sand, major roots (topsoil) to 5"; brown | medium stiff
[ 8
moist
> | 3 soft
; i saturated
SM [SILTY FINE SAND saturated
with numerous layers of clay up to 2" thick, gray 10 x very loose
3
CL [SILTY CLAY saturated
soft

End of Exploration at 16 0'.
Installed 1 25" diameter slotted PVC pipe to 16 0’

25

See Subsurface Conditions section in the report for additional information. FIGURE 3B
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GSH BORING LOG BORING: B-3

Page: 1 of 1
CLIENT: Red Pine Construction ‘ PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/22/21 DATE FINISHED: 4/22/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: JH
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic ~ WEIGHT: 140 1bs  DROP: 30"
GROUNDWATER DEPTH: 7.8' (5/13/21) ELEVATION: ---
& %
- & S| =&
9] &Els|
2 AEIEEIE 2
> ~lz(2|51E|2|8|E -
= DESCRIPTION E 2l=8lalz|S]|E REMARKS
- | U Qo % z|lZl R
~ &) = 2] Q
e |s = S [E1B|1Z|e|&
= Blelal” || @w
¢ AEHEREEE
Z|S sa|le|d|=]la|g|a|~&
Ground Surface 0

CL {SILTY CLAY slightly moist
with some fine sand, major roots (topsoil) to 6"; brown medium stiff

grades fine sandy clay with some fine and coarse gravel

IIK

saturated

grades with occasional layers of silty fine sand up to 2" thick 10 soft

grades silty clay with some fine sand s :x
3

End of Exploration at 16 0’
Installed 1 25" diameter slotted PVC pipe to 16 0'

25

See Subsurface Conditions section in the report for additional information. FIGURE 3C
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FQGSH BORING LOG BORING: B-4
L. A . ‘ ‘ Page: 1 of 1
CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/23/21 DATE FINISHED: 4/23/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: GL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 lbs DROP: 30"
GROUNDWATER DEPTH: 2.8' (5/13/21) ELEVATION: ---
| »
1 &) IR
ol | &g &
= e|l8|8|x S| E 2
Z |8l |E|Q|E]|E
= DESCRIPTION E: rlE|la|lZzlS5]|E REMARKS
- |U = Elz|lHZ]1 =10
=10 = =) 17/} &
e |s o S| E|8|l%|8l|&
E = 3 % |22] a g 5 /7]
<€ g3 S|E[519]|3
21lS ale|d|sla|=|3]R
Ground Surface
CL [SILTY CLAY 0 slightly motst
major roots (topsoil) to 5", brown | medium stiff
! | saturated
5
sp/ |[FINE TO COARSE SAND saturated
SM {with fine gravel and silt, brown . dense
| 15
CL [SILTY CLAY saturated
brown | medium stiff
- 10 saturated
i 14
§M [FINE TO COARSE SAND 15 saturated
with silt; brown 2 very loose
CL |SILTY CLAY saturated
brown 1 very soft
End of Exploration at 16.0
Installed 1.25" diameter slotted PVC pipe to 16 0’ |
=20
25

See Subsurface Conditions section in the report for additional information. FIGURE-3D
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’ IG S H BORING LOG BORING: B-5
&A ‘ Page: 1 of 1
CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/23/21 DATE FINISHED: 4/23/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: GL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 Ibs  DROP: 30"
GROUNDWATER DEPTH: 5.0' (5/13/21) ELEVATION: ---
Fed
2 |8] |g|8
S| _|&l=slZ]E
2 JAEEERINEE
2 =~15|z|=|ElQ|E|E
= DESCRIPTION nlelzlz|2]E REMARKS
-1 | U E @] -1 b4 - =) 5
o= o
Els = S12|&814la|8
= 2 wl|=2 5| @
<|¢ HHHEEHEE
B|S a{B|&|E|8]|=]|3]|&
Ground Surface
CL [SILTY CLAY 0 moist
with some fine gravel; major roots (topsoil) to 6", brown | soft
[ 4
¥ fine gravel grades out > saturated
very soft
[ 2
grades fine to coarse sandy clay with some fine gravel 10 soft
4
grades fine to medium sandy clay with silt 15 medium stiff
7
End of Exploration at 16.5". |
Installed 1.25" diameter slotted PVC pipe to 16 5'.
20
25

See Subsurface Conditions section in the report for additional information. FIGURE 3E
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' I« : SH BORING LOG BORING: B-6
&A Page: 1 of 1
CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/26/21 DATE FINISHED: 4/26/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: AL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 lbs DROP: 30"
GROUNDWATER DEPTH: 6.1' (5/13/21) ELEVATION: ---
2l |E|.|2|B
3 IHERHAE
2 DESCRIPTION cl8lzl=|5|2|2|E| remarks
- | U E @] @ &1 z z | = 5
] ) - © - = = 7] =) —
= = P Elala|= &
AL AHEHEHEE
z[s a|le|&|S|a|=|5]|F
Ground Surface
CL [FINE TO MEDIUM SANDY CLAY 0 shghtly morst
major roots (topsoil) to 6", dark brown | 17 stiff
i
grades brown B medium stiff
4
; i saturated
SM |SILTY FINE SAND saturated
with occasional layers of silty clay up to 6" thick, gray 1o medium dense
5
CL |FINE TO MEDIUM SANDY CLAY saturated
brown | medium stiff
=15
| 4
End of Exploration at 16.5'". |
No groundwater encountered at time of drilling.
Installed 1.25" diameter slotted PVC pipe to 16 5
20
-
25

See Subsurface Conditions section in the report for additional information. FIGURE 3F
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@IGSH | BORINGLOG | sormc: 7

CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/26/21 DATE FINISHED:; 4/26/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: AL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 lbs DROP: 30"
GROUNDWATER DEPTH: Not Encountered (4/26/21) ELEVATION: --—-
AREREE
2 AEEHBE
o DESCRIPTION cl8lZ|=|5|2|2|E| remarks
= |u Ele|@|=|2|5|5]|5
Zls T o =] E [0 /1 e —
= 2 a|21%|515
Elc £|a E Sl=& <
< =J I BN =l = @13
2|8 ) ale|laj=la|lx|3| A
Ground Surface
CL [SILTY CLAY 0 slightly moist
with fine to medium sand; major roots (topsoil) to 6"; brown : medium stff

End of Exploration at 5.0".
No groundwater encountered at time of drilling.

10

15

25

See Subsurface Conditions section in the report for additional information. FIGURE 3G
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©@GSH

BORING LOG BORING: B-8

Page: 1 of 1

CLIENT: Red Pine Construction

PROJECT NUMBER: 2354-003-21

PROJECT: Proposed 6800 North Industrial

DATE STARTED: 4/26/21 DATE FINISHED: 4/26/21

LOCATION: 5900 West 6800 North, American Fork, Utah

GSH FIELD REP.: AL

DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger

HAMMER: Automatic ~ WEIGHT: 140 Ibs  DROP: 30"

grades silty clay with some fine sand

GROUNDWATER DEPTH: 7.8' (5/13/21) ELEVATION: ---
= ¥
& Q o | &
A 2| |&|lg|S 2
= eS8 2]|5|E|E
E v DESCRIPTION £ g 5|2 Z12|2|E REMARKS
) =lo|=|S(5|g|a|8
= S = =Ia % = B
= £ 2 €l <| 5@
<|< 513 S|E|5|2]3
Z2|S almr|&|[S]|al=|5|&
Ground Surface
SM/|SILTY FINE SAND/FINE SANDY SILT 0 shightly moist
ML |major roots (topsoil) to 6", brown 1 dense
[ 13
=5
CL |FINE TO MEDIUM SANDY CLAY shghtly moist
brown | medium stiff
¥ | saturated
4

v 1
(=

-
N
———

-15

End of Exploration at 16.5'.

No groundwater encountered at time of drilling
Installed 1.25" diameter slotted PVC pipe to 16 5'.

20

25

See Subsurface Conditions section in the report for additional information. FIGURE 3H
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’ 'C : SH BORING LOG BORING: B-9
LA ' Page: 1 of 1
CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/26/21 DATE FINISHED: 4/26/21
LOCATION: 5900 West 6800 North, American Fork, Utah . GSH FIELD REP.: AL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 lbs DROP: 30"
GROUNDWATER DEPTH: 14.5' (4/26/21) ELEVATION: ---
2| _|2]2|2|8
=3
3 AHEEHEE
2 DESCRIPTION =l =R =g = S22z REMARKS
= | U Elo|2|z|2 Z1=210
o SlolR|I=2|&E18 al=
@[S Zlz|2|Elal2|E)|E
E|l = <|S!®
c|c AEIHEHBEEEE
z|s alB|[S|S|a|=|S]|E
Ground Surface
CL [SILTY CLAY 0 shightly moist
with some fine to medium sand and trace fine gravel; major roots | stiff
to 5", brown
17
grades with occastonal layers of silty fine sand up to 6" thick s
| 41
GP |FINE TO COARSE SANDY FINE GRAVEL moist
with some clay; brown | medium dense
10
| 38
h 4
= | CL |[FINE TO MEDIUM SANDY CLAY | saturated
brown 15 medium stiff
5
End of Exploration at 16 §'
Installed 1.25" diameter slotted PVC pipe to 16.5'.
~20
25

See Subsurface Conditions section in the report for additional information. FIGURE 31
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. . 4
N \ RI
GSH | BORINGLOG | sorme: 10
A N |
! il Page: 1 of 1
CLIENT: Red Pine Construction : PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/26/21 DATE FINISHED: 4/26/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: AL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 1bs  DROP: 30"
GROUNDWATER DEPTH: 7.1' (5/13/21) ELEVATION: ---
& Pt
1 Q S| R
ol |el=el
(= DESCRIPTION E 5 == E 2| E REMARKS
- | U = 8 = % Z z | = Q
s = S| ElBlZlg]E
£ B 0 5| w
= | c E =2 | £
< 5(S91Zielz|58(2]3
BlS ale|lal=la|R]S]=
Ground Surface
SM/|SILTY/CLAYEY FINE TO MEDIUM SAND 0 dry
SC |with some fine gravel, major roots (topsoil) to 6", brown ! loose
[ 16
-5
A 4 CL [SILTY CLAY | saturated
= with fine to medium sand and trace fine gravel, gray soft
[ 2
grades fine to medium sandy clay with some fine gravel - 10 - medium stiff
5
grades silty clay with some fine to medium sand and trace fine gravel, 15
gray to brown ! 9
End of Exploration at 16.5'". |
No groundwater encountered at time of drilling.
Installed 125" diameter slotted PVC pipe to 16.5' |
20
25

See Subsurface Conditions section in the report for additional information. FIGURE 3J
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GS H BORING LOG BORING: B-11

Page: 1 of 1
CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/26/21 DATE FINISHED: 4/26/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: AL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 lbs DROP: 30"
GROUNDWATER DEPTH: Not Encountered (4/26/21) ELEVATION: ---
Fe
SREINEE
2 AEHEERHEE
2 DESCRIPTION ) =R - I i~ ‘E’ z|E REMARKS
- | U E Q|9 | Z. =15
o« o821 & ] 1<
@[S gz SR8 E
2] <| 5| =
s ¢ ABHHHEE
s AEEIEERREE
. Ground Surface
CL [FINE TO MEDIUM SANDY CLAY 0 dry
with some fine gravel, major roots (topsoil) to 5"; brown | medium stiff
End of Exploration at 5.0 5
No groundwater encountered at time of drilling
10
15
20
[
25

See Subsurface Conditions section in the report for additional information. FIGURE 3K
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BORING LOG

BORING: B-12

CLIENT:

Red Pine Construction

PROJECT NUMBER: 2354-003-21

PROJECT: Proposed 6800 North Industrial

DATE STARTED: 4/26/21 DATE FINISHED: 4/26/21

LOCATION: 5900 West 6800 North, American Fork, Utah

GSH FIELD REP.: AL

DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger

HAMMER: Automatic ~ WEIGHT: 140 Ibs  DROP: 30"

GROUNDWATER DEPTH: 4.6' (5/13/21) ELEVATION: ---
& »
| A
ANEREE
d = g X | S =
> ~|lzlel{S|E|Q|E]| 2
= DESCRIPTION £ 2lale|lg|{z|l=|E REMARKS
- |U =19]3 % z|lB|=|0O
-4 o - = 17/] [=] —
= = S| <|5S]@»
2| 8513 Slg|=|2]3
B|S Bl8|&|S|a|=|]3|&
Ground Surface 0
SM/|SILTY/CLAYEY FINE TO MEDIUM SAND dry
SC |major roots (topsoil) to 6", brown | loose
[ 8
|
; saturated
-5
SP |FINE GRAVELLY FINE TO COARSE SAND | saturated
with some clay, gray medium dense
[ 47
grades fine to coarse sand, brown 10 1 loose
16
[
=
grades fine gravelly fine to coarse sand with trace clay and occasional 15 very loose
layers of silty clay up to 6" thick 2
End of Exploration at 16 5'
Installed 125" diameter slotted PVC pipe to 16.5'.
-
20
25
See Subsurface Conditions section in the report for additional information. FIGURE 3L
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GSH BORP}S l(i 1LOG BORING: B-13

CLIENT: Red Pine Construction ‘ PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/26/21 DATE FINISHED: 4/26/21
LOCATION: 5900 West 6800 North, American Fork, Utah GSH FIELD REP.: AL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic  WEIGHT: 140 Ibs ¥ DROP: 30"
GROUNDWATER DEPTH: Not Encountered (4/26/21) ELEVATION: ---
&= >
= Q- S| =
- Q| |&lgl 2
= = E é E Q| = -
2 DESCRIPTION SlEl5|s 52|28 memarxs
= |U E|S glz|lazl=alo
e —|lo|8l=2|1&]|4 =
S = = | B =
= = Slelal|=s [;)
=|c £la E =l=|£|13]%
< dlalZlel= el 3
1S alea|lu|{=|a[f]|3|&
Ground Surface
CL [SILTY CLAY 0 slightly moist
with some fine sand and trace fine gravel, major roots (topsoil) to 6"; medium stiff
brown i
End of Exploration at 5.0". 5
No groundwater encountered at time of drilling
10
[
15
20
25

See Subsurface Conditions section in the report for additional information. FIGURE 3M
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@IGSH [ PORINGLOG | sornc: s

CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/26/21 DATE FINISHED: 4/26/21
LOCATION: 5900 West 6800 North, American Fork, Utah . GSH FIELD REP.: AL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 lbs DROP: 30"
GROUNDWATER DEPTH: Not Encountered (4/26/21) ELEVATION: -
& »
- Q S|4
ol [&]lea]T
& DESCRIPTION clE15|=|5|2|2|E| remarks
S |u Ele|2|=|2|2|53]|5
s = o =} E Hlalal=
=} =z a|l21%21515
=1cC 12 E HERE ol <
< Slal<d|8|l2|3| ]S
218 alrlu|=2|lalR]|3[&
Ground Surface
CL [SILTY CLAY 0 slightly moist
with some fine sand; major roots (topsoil) to 5"; brown | medium stiff
End of Exploration at 5 0 5
No groundwater encountered at time of drilling |
- 10
15
20
25

See Subsurface Conditions section in the report for additional information. FIGURE 3N
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GSH BORING LOG BORING: B-15

Page: 1 of 1
CLIENT: Red Pine Construction PROJECT NUMBER: 2354-003-21
PROJECT: Proposed 6800 North Industrial DATE STARTED: 4/26/21 DATE FINISHED: 4/26/21
LOCATION: 5900 West 6800 North, American F ork, Utah GSH FIELD REP.: AL
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 Ibs DROP: 30"
GROUNDWATER DEPTH: 3.6' (5/13/21) ELEVATION: ---
) =
HRERELE
FﬂJ ) E X [ =
> ~ | & = =10 s »
= DESCRIPTION E = 5 R\ &7 z| 5 ) REMARKS
- | U = 8 = % Z I~ @)
&1s = = || 3 2lelc
= z E 172} |l o]«
C £1l3 olz | a <
< Bla|l2|21]& =g
Z2|S elalal=la|X]a|x
Ground Surface )
GC |FINE SANDY FINE AND COARSE GRAVEL 0 shghtly moist
with clay, major roots (topsoil) to 6", brown | medium dense
; | saturated
End of Exploration at 5.0' 3
Installed 1.25" diameter slotted PVC pipe to 5 0'.
—10
=15
20
25

See Subsurface Conditions section in the report for additional information. : FIGURE 30
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@GSH

BORING LOG BORING: B-1

Page: 1 of 1
CLIENT: White Horse Developers PROJECT NUMBER: 3388-001-21
PROJECT: Proposed 6800 North Industrial/ Proposed Deer Park Industrial DATE STARTED: 9/9/21 DATE FINISHED: 9/9/21
LOCATION: 1100 South 50 West, American Fork, Utah . GSH FIELD REP.: BH

DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic ~ WEIGHT: 140 Ibs  DROP: 30"

GROUNDWATER DEPTH: 7.6' (9/17/21) ELEVATION: ---
£ | = '
= ~|ElE|E|E|5|E]|5
= DESCRIPTION £ slels|lElel2|E REMARKS
- | U o] ’: glz|lZla|D
— &) = =) 5] [ Q
Els - = | & Zl1e|E
= 3 w|21%|35| &
2 e IHEHEHEE
|8 AEEIRERIEE
Ground Surface
CL [FINE TO MEDIUM SANDY CLAY, FILL 0 slightly moist
FILL|with silt and some fine gravel; major roots (topsoil) to 5"; brown | very stiff
[
I 35
GP/ [FINE AND COARSE GRAVEL shghtly moist
GM |wth fine to coarse sand and some silt, brown s I I very dense
51
¥ | saturated
grades with fine to medium sand and some silt 10 1| medium dense
24 32 8

CL [SILTY CLAY

with some fine to medium sand; gray

saturated
medium stiff

End of Exploration at 16 0'

Installed 1 25" diameter slotted PVC pipe to 16 0'.

20

=25

See Subsurface Conditions section m the report for additional information. FIGURE 4A
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®©GSH

BORING LOG

Page: 1 of 1

BORING: B-2

CLIENT: White Horse Developers

PROJECT NUMBER: 3388-001-21

PROJECT: Proposed 6800 North Industrial/ Proposed Deer Park Industrial DATE STARTED: 9/9/21

DATE FINISHED: 9/9/21

LOCATION: 1100 South 50 West, American Fork, Utah

GSH FIELD REP.: BH

DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger

HAMMER: Automatic

WEIGHT: 140 1bs  DROP: 30"

GROUNDWATER DEPTH: Not Encountered (9/9/21) ELEVATION: ---
[~ | =
3| |2 |8
- &l sz o | 2
5 ~1E|2|2|E|S|E|=
= DESCRIPTION | 5 >lmlz|o|2|E REMARKS
- {U E =] 2lZ|Z]|A]|5
=2 Q = =) Y Q
Z2ls = =) & | » gl e
& =|2|5|2|2|8|5
Elc =19 S18|z|5|3|%
z|s AHEIHEREL:
Ground Surface
SM [SILTY FINE SAND, FILL 0 dry
FILL|with trace clay and some fine and coarse gravel, major roots (topsoil) | medium dense
to 6"; brown
CL |FINE TO MEDIUM SANDY CLAY 5 slightly moist
with silt and trace fine gravel, brown | medium stiff
[ 4 I I
10 4 Il 43 | 21
End of Exploration at 11.0". -
No groundwater encountered at ime of drilling |
15
1
20
25
See Subsurface Conditions section in the report for additional information. FIGURE 4B
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GSH BORING LOG BORING: B.3

Page: 1 of 2
CLIENT: White Horse Developers PROJECT NUMBER: 3388-001-21
PROJECT: Proposed 6800 North Industrial/ Proposed Deer Park Industrial DATE STARTED: 9/10/21 DATE FINISHED: 9/10/21
LOCATION: 1100 South 50 West, American Fork, Utah GSH FIELD REP.: BH
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic ~WEIGHT: 140 lbs  DROP: 30"
GROUNDWATER DEPTH: 9.3' (5/17/21) ELEVATION: ---
=) »
wd S| =
g 2l<|2l|%|2
2 elS|8z|&lE|E
& DESCRIPTION cl8lsla|5le|E[E| Rremarks
Sl ElS 2223|535
7] S|l »w
2 A HHBHEE
B|S AEREIERHER R EE
Ground Surface
SM [SILTY FINE TO MEDIUM SAND, FILL 0 dry
FILL|with some fine and coarse gravel; major roots (topsoil) to 6"; brown | medium dense

18

=5 | 19 II

GP |FINE AND COARSE GRAVEL moist
with some fine to coarse sand and trace silt, brown loose

T
P
P

; i o saturated
CL [SILTY CLAY 101 saturated
with fine to medium sand; brown | i stff

-15 0
very soft

20 [ " 36 | 18

25 I
See Subsurface Conditions section in the report for additional information. " FIGURE 4C
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F Iq : SH BORING LOG BORING: B-3
&-A : Page: 2 of 2
CLIENT: White Horse Developers - PROJECT NUMBER: 3388-001-21
PROJECT: Proposed 6800 North Industrial/ Proposed Deer Park Industrial DATE STARTED: 9/10/21 DATE FINISHED: 9/10/21
>
d = =] § - g E -
5 NEENMEINEE
21y DESCRIPTION El2|al2]2|2|5]E REMARKS
S|lo|lw|5|5] % e
Z1s = S|lEJB|l%|E8]E
=] = -3 &l2 <4|5]| =
£l THHHHHEE
z21s csle|sdls|a|=|S5]&r
25 B
| 1
grades with some fine to medium silty sand 1|
grades with trace fine sand 30 6 33| 13
i medium stiff
s | | I
40 very soft
grades gray 0 | 42 | 18
Fas | I I
: : i
i 1 I I 46 | 21
End of Exploration at 50 0' 50 o
Installed 1.25" diameter slotted PVC pipe to 50 0 |
See Subsurface Conditions section in the report for additional information. FIGURE 4C

(continued)
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@GSH

BORING LOG BORING: B-4

Pa&e:l of 1

CLIENT:

White Horse Developers

PROJECT NUMBER: 3388-001-21

PROJECT: Proposed 6800 North Industrial/ Proposed Deer Park Industrial DATE STARTED: 9/10/21 DATE FINISHED: 9/10/21

LOCATION: 1100 South 50 West, American Fork, Utah GSH FIELD REP.: BH

DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic ~ WEIGHT: 140 Ibs  DROP: 30"

GROUNDWATER DEPTH: 9.8' (9/17/21) ELEVATION: ---
& >
o 3] <l &
- g e e = < g
= AEHEBRIREE
= DESCRIPTION l: % nl= E ol 2| E REMARKS
= U < 8 = % zZ|Z|=2|0C
Z1s = S E[Bl4|8lE
= e 2 ; 7 <|5|l @
<|€ 513 olz(=l¢Q 3
Z|s ale|&|2|a|=f{3]|&
Ground Surface 0
SM [FINE TO MEDIUM SAND, FILL shghtly most
FILL|wth trace fine and coarse gravel, major roots (topsoil) to 6"; brown | loose
I 13 I 8.8 110
CL |SILTY CLAY R slightly moist
with trace fine sand; brown 5 13 stiff
. 4 1
= ~10 0 saturated
very soft
15 6 medium stiff
20 9 :
End of Exploration at 21.0".
No groundwater encountered at time of drilling |
Installed 1 25" diameter slotted PVC pipe to 21.0".
25

See Subsurface Conditions section in the report for additional information. ’ FIGURE 4D
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CLIENT: White Horse Developers
PROJECT: Proposed 6800 North Industrial/ Proposed Deer Park Industrial
PROJECT NUMBER: 3388-001-21

[

KEY TO BORING LOG

®
®

®

@

©

2| |8 |sl5
: IHBEHRHEE
Q DESCRIPTION £ zla|g|2|&|E| REMARKS
= U - 8 = g Z E = Q
2ls z =S| E|8l&(e|&
£3 12 215| =
£|c AR IR
z|s ala|d|2|a|=]|=|E
® @ ® @ 6 6 0 ® @ [©)
COLUMN DESCRIPTIONS

Water. Level: Depth to measured groundwater table See

symbol below.

USCS: (Unified Soil Classification System) Description

of soils encountered; typical symbols are explained below

Description: Description of material encountered; may
include color, moisture, grain size, density/consistency,

(® Depth (ft.): Depth in feet below the ground surface.

Blow Count: Number of blows to advance sampler 12"
beyond first 6", using a 140-lb hammer with 30" drop.
Sample Symbol: Type of soil sample collected at depth
interval shown; sampler symbols are explained below
Moisture (%): Water content of soil sample measured in
laboratory; expressed as percentage of dryweight of

Dry Density (pef): The density of a soil measured in

laboratory; expressed in pounds per cubic foot.

% Passing 200: Fines content of soils sample passing a

Liquid Limit (%): Water content at which a
liquid behavior.

@
@

plastic properties.

test results using the following abbreviations:

soil changes from plastic to

Plasticity Index (%): Range of water content at which a soil exhibits

Remarks: Comments and observations regarding drilling or sampling
made by driller or field personnel. May include other field and laboratory

MOISTURE CONTENT (FIELD TEST)

CEMENTATION MODIFIERS
Weakly: Crumbles or breaks with Trace
handling or shght finger pressure. <5%
Moderately: Crumbles or breaks with Some
considerable finger pressure. 5-12%
Strongly: Will not crumble or break with With
finger pressure > 12%

Dry: Absence of moisture, dusty,
dry to the touch.

Moist: Damp but no wvisible water

Saturated: Visible water, usually
soil below water table.

Descriptions and stratm lines are interpretive, ficld descriptions may

have been modified to reflect lab test

results Descnptions on the logs apply only at the specific bonng locations and at the tme the borngs were

'UNIFIED SOIL CLASSIFICATION SYSTEM (USCS)

No. 200 sieve; expressed as a percentage. dvanced. they are not d 1 be repres of subsurface condimans at other | or times
USCS STRATIFICATION:
MAJOR DIVISIONS SYMBOLS TYPICAL DESCRIPTIONS DESCRIPTION THICKNESS
CLEAN Seam up to 1/8"
GRAVELS GRAVELS GW Well-Graded Gravels, Gravel-Sand Mixtures, Little or No Fines Layer Ve o 12"
More than 50% (little or Poorly-Graded Gravels, Gravel-Sand Mixtures, Little or No Occasional:
Oz_coarse no fines) GP Fines One or less per 6" of thickness
COARSE- | fraction retained GRAVELS WITH GM Silty Gravels, Gravel-Sand-Silt Mixtures Numerous;
GRAINED | on No. 4 sieve FINES Morc than one per 6" of thickness
’ (appreciable .

SOILS amount of fines) GC Clayey Gravels, Gravel-Sand-Clay Mixtures TYPICAL SAMPLER
More than 50% of . ! GRAPHIC SYMBOLS
materialislarger | goNpg | CLEAN SANDS SW  |Well-Graded Sands, Gravelly Sands, Little or No Fines e
than No 200 i

More than 50% (little or - -
sieve size. of coarse 1o fines) SP Poorly-Graded Sands, Gravelly Sands, Little or No Fines ﬂ Bulk/Bag Sample
fraction passing | SANDS ~ WITH o . [I]] Standard Penetration Sphit
through No, 4 FINES SM Silty Sands, Sand-Silt Mixtures Spoon Sampler
sieve. mt(x:)purte::'ﬂl;l;s) SC Clayey Sands, Sand-Clay Mixtures l Rock Core
Inorganic Silts and Very Fine Sands, Rock Flour, Silty or i
ML Clayey Fine Sands or Clayey Silts with Shght Plasticity n No Recovery
FINE- SILTS AND CLAYS Liquid CL Inorganc Clays of Low to Medum Plasticity, Gravelly Clays, 325"0D,242"ID
GRAINED Limut less than 50% Sandy Clays, Silty Clays, Lean Clays m D&M Sampler
. L. 30"0D,242"ID
SOILS OL Organuc Silts and Organic Silty Clays o f Low Plasticity E D&M Sampler
More than 50% of] Tinorganic Silts. Micacl : i
ganic Silts, Micacious or Diatomacious Fine Sand or Silty
material is smaller ., M_I Soils E California Sampler
than No. 200 | SILTS AND CLAYS Liqud
sieve size Limit greater than CH Inorganic Clays of High Plasticity, Fat Clays m Thin Wall
50%
OH Organic Silts and Organic Clays of Medium to High Plasticity
HIGHLY ORGANIC SOILS PT Peat, Humus, Swamp Soils with High Organic Contents WATER SYMBOIL,

Note Dual Symbols are used to indicate borderline soil classifications.

; Water Level

FIGURE 5

@GSH
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Laboratory Testing
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200 Wash Results
Date: 9/14/21
Job #: 3388-001-21
Project: Deer Park Industrial
Analyst: NLW
Project Engineer: ADS
Boring #: B1A
Sample #: 3
Depth (ft): 10
Pan Wt. (gr): 153.6
Wet Weight Before 369
Washing (Wet Soil + Pan)
Dry Weight Befo.re 362.4
Washing (Dry Soil + Pan)
Weigl.lt Retained. After 345.6
Washing (Dry Soil + Pan)
Soil Description &
Comments:
% Moisture Content 3.2| #DIv/ol #DIV/0! #0IV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
% Retained #200 Sieve 92.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0O! #DIV/0! #DIV/0!
% Passing #200 Sieve 8.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Soil Classification




200 Wash Results

Date:

5/11/21

Job #:

2354-003-21

Project:

6800 N Industrial

Analyst:

HB

Project Engineer:

ADS

ENT

1578:=22024 PG 95 of 144

Boring #:

Bl

B2

B4 |

B6

B12

B12.

Bl

Sample #:

Depth (ft):

30

10

10

10

15

10

Pan Wt. (gr):

1422 .

124.1

126.3

130.1

128.6

142.2

152.5 -

Wet Weight Before
Washing (Wet Soil + Pan)

352.7

348.1

354.8

352.2

257.2

353.8

3595

Dry Weight Before
Washing (Dry Soil + Pan)

3082

302.9

3335

3129

2286

3083

3181

Weight Retained After
Washing (Dry Soil + Pan)

233.7

2211

299.6

252

217.5

2348

2372

Soil Description &
Comments:

% Moisture Content

26.8

25.3

10.3

21.5

28.6

27.4

25.0

#DIV/0!

% Retained #200 Sieve

55.1

54.3

83.6

66.7

88.9

55.7

511

#Div/0!

% Passing #200 Sieve

44.9

45.7

16.4

333

11.1

44.3

48.9

#DIV/0!

Soil Classification
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Projéct: 6800 N. Industrial Job No.: [2354-003-21 [Date: [5/11/21
Boring/TP: |B1 |Sample No.: {9  [Depth: [40' |Engineer:|JADS Tester: |HB
Soil Descr.:
LIQUID LIMIT PLASTIC LIMIT
Can No. Au w2 8 Can No. Hi
Taps 30 23 15 @ Cantwet soil 12.62
& Cantwetsoil | 12.18 | 12.67 12.65 $ Can+dry soil 11.56
5 Cantdry soil | 10.95 11.12 11.09 2 Can 6.96
2 Can 7.07 6.82 6.98 Moisture (%) | 23.04
Moisture (%) 31.70 36.05 37.96
LIQUID LIMIT RESULTS
70 . - "
_ % Moisture (%)
g LL 34
5 40
£ ) F——a PL 23
= PI 11
20 :
ot TR 1 jjuscs| CL
Taps
] PLASTICITY CHART
0 . \ N~ -2
s
50 —
5 40 CH //
) .
2 3
2
2 L /
2 20 ] .
> // N{H or OH
10 ¥~ MLbrOL
LML~
0 - .1 —
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
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LL 43.49941
LorH L

PI (A-line) 17.15457
PI (rounded) 21.00000

Above? C
CL

Lines for Plasticity Chart

50 0

50 60

0 4

25 4

29.5 7

0 7

100 60

25 4
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Project: | Deer Park Industrial ‘ Job No.: [3388-007{Date:  {9/14/21
Boring/THB2A  |Sample N|3~ " [Depth: |10 Enginéer:|ADS = |Tester: |NLW
Soil Descf o ' - o o
LIQUID LIMIT PLASTIC LIMIT
Can No. 6a 10 L7 CanNo. | A3 |
Taps 34 19 9 @ Cantwets{ 16.52
¥ Cantwets| 1328 | 11.77 11.32 5 Cantdry s{ . 14.79
S Cantdrys{ 1137 | 10.31 9.92 = Can " 691
2 Can 6.92 6.99 6.85 Moisture (| 21.95
Moisture (| 42.92 | 43.98 45.60
LIQUID LIMIT RESULTS
70 "
- ® . Moisture (%)
£ . _ LL | 43
E 40
i PL 22
z PI 21
20 Y =2 U25T(R) F 5p.01 :
10 Re - 0jo974 _ uscs | CL
10 - 25 100 -
Taps
6 PLASTICITY CHART
50 //
x 40 CH //
g .
k=
> 30
S CL 4 /
8 20 o
A e MH or OH
10 — ——
LW > ML pr OL
0 ; - - .
0 10 20 30 40 50 60 70 80 90 100

Liquid Limit
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Project: [ Deer Park Industrial Job No.: {3388-007-21 |Date: {9/14/21
Boring/TP: |B3A ISamPIe No.: |5 ]Depth: ]20 Engineer: |JADS Tester: [INLW
Soil Descr.:
LIQUID LIMIT PLASTIC LIMIT
Can No. 8 A4 Zoo Can No. 14
Taps 27 21 13 & Cantwet soil 14.00
& Cantwetsoil | 15.40 12.73 14.02 B Can+dry soil 12.97
% Cantdrysoil | 13.31 11.13 12.02 2 Can 7.16
2 Can 7.11 7.07 6.98 Moisture (%) 17.73
Moisture (%) | 33.71 39.41 39.68
LIQUID LIMIT RESULTS
70 . S—
_ % Moisture (%)
g ® LL 36
'5 40 +—C e 1@
g ., ~1e PL 18
= PI 18
20 e
10 3= 166ln(x)+ 58 873 USCS CL
10 25 R*=0.6227 100
Taps
: PLASTICITY CHART
60 e
50 //
’ 40 CH. ' //
=
2z 30 CL
2
2 20 =
A * |~ MH or OH
10 — v
—ers T / ML jor OL
1 i _ S
0 10 20 30 40 50 60 70 - 80 90 100
Liquid Limit
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Project: | Deer Park Industrial Job No.: |3388-007{Date:  [9/14/21
Boring/THB3A  [Sample N7 = - [Depth: |30 Engineer:|{ADS™  |Tester: [NLW
Soil Descy ) ) ) N
LIQUID LIMIT PLASTIC LIMIT
Can No. W2 YLW 11 Can No. BLK
Taps 33 21 12 & Cantwets{ 13.84
& Cantwets| 1323 | 12.90 13.44 $ Cantdrys{ 12.68
%  Cantdrys{ 11.70 | 11.39 11.60 = Can - 6.90
2  Can 6.84 | 701 6.86 Moisture (| 20.07
Moisture (f 31.48 34.47 38.82
LIQUID LIMIT RESULTS
70 - -
_ 5 Moisture (%)
< LL | 33 1
40 -—
- | . PL 20
S % =
PI 13
20
10 “ne y =-7.273In(x) + 56.806 I ) USCS CL
0 - - 2 R*=0.998 100
Taps
60 PLASTICITY CHART
50 e
g 40 CH—
o
S 1
2 ,
'S CL | / }
3 20 at - , ,‘
- _— MH or OH I
10 . — '
- // ML pr OL
0 10 20 30 40 50 60 70 80 90 100

Liquid Limit
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LL 33.39601
LorH L

PI (A-line) 9.779085
PI (rounded)  13.00000

Above? C
CL
Lines for Plasticity Chart
50 0
50 60
0 4
25 4
29.5 7
0 7
100 60

25 4
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i
Project: | Deer Park Industrial Job No.:_ 3388-007{Date: 19/14/21
Boring/THB3A™~ ~ ‘[Sample N|9 |Depth: {40 =~ 1{Engineer:|ADS ~  |[Tester: |{NLW
Soil Desc ‘ ~ ‘
LIQUID LIMIT PLASTIC LIMIT
Can No. QTP CAT A2 CanNo. | B4
Taps 35 22 11 gocmwets 12.95
B Cantwets| 1330 | 13.31 13.26  Cantdrys{ 11.78
H  Cantdrys{ 1149 [ 11.44 11.21 2 Can 6.94
2 Can 6.98 | 7.00 6.95 Moisture (| 24.17
Moisture (| 40.13 | 42.12 48.12
LIQUID LIMIT RESULTS
70 s
_ _ Moisture (%)
¥ 50 -
s E\H ]
: —L L LL | 42
g, PL 24
= PI 18
o b I 3 S oh ol S uscs | CL
- 10 25 100
Taps
" PLASTICITY CHART
50 //, '
CH /
= 30
2 CL / .
g 2 ~ |
5. /)/ MH or OH
10 —
— o — " MLproL
0 10 20 30 40 50 60 70 80 90 100

Liquid Limit
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LL 42.02055
LorH L

PI (A-line) 16.075
PI (rounded) 18.00000

Above? C
CL
Lines for Plasticity Chart
50 0
50 60
0 4
25 4
29.5 7
0 7
100 60

25 4



ENT 15782024 P6 104 of 164
Project: | Deer Park Industrial Job No.: |3388-007{Date: ;19/14/21
Boring/THB3A ~ [Sample N|ii  |Depth: |50 |Engineer:|ADS __ [Tester: 'INLW
Soil Desc
LIQUID LIMIT PLASTIC LIMIT
Can No. 116 Hey SN Can No. 16
Taps 28 18 10 & Cantwets{ 13.30
B  Cantwets| 1329 | 1343 13.65 & Cantdry s{ . 12.03
%  Cantdrys{ 11.35 | 11.33 11.35 2 Can 6.97
2 Can 7.07 7.01 6.89 Moisture (| 25.10
Moisture (| 45.33 | 48.61 51.57
LIQUID LIMIT RESULTS
70 . .
o Moisture (%)
£ ' LL | 46
40 = ——
PL 25
§ 30 2 1
20 y::-ﬁ 0081 ‘v)+ﬁ 375 PI
R2=(.9876
lo . . uscs | CL
10 ~ 25 100
Taps
PLASTICITY CHART
60 3
.l
50 ]
x40 CH—— ™
o
k=
30
g CL
g 20 =
2» MH or OH
10 N //Mlar oL "
oML |
0 . N N § - - — t
0 10 20 30 40 50 60 70 80 90 100

Liquid Limit
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LL 46.23676
LorH L

PI (A-line) 19.15283
Pl (rounded)y 21.00000

Above? C
CL

Lines for Plasticity Chart

50 0

50 60

0 4

25 4

29.5 7

0 7

100 60

25 4
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Moisture & Density Test Results ENT 1378 24 Pe 112 of 1
Date: 9/14/21 _
Job #: 3388-001-21
Project: Deer Park industrial
Analyst: NLW
Project Engineer: ADS Assumed Gs: |2.7
Boring #: B4A
Sample #: 1
Depth (ft): 2.5
Pan Wt. (gr): 153.7
Wet Soil + Rings + Pan Wt 532.9
(gr):
# of rings 2
Dry Soil + Rings + Pan Wt. 509.4
[(gr): :
Sample type: rings rings rings rings rings
Wet Soil Weight (gr): 289.2 0 0 0 0 0 0 0
Wet Density (pcf): 119.7 #DIV/Q! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Dry Density (pcf): 110.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #Div/0!
Assumed Density {pcf): 136.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Saturation (%): 44.9 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Dry Wt. (gr): 265.7 0 0 0 0 0 0 0
Wt. Of Water (gr): 23.5 0 0 0 0 0 0 0
Moisture (%): 8.8 #DIV/0! #DIV/0! #DIV/0! _#DIV/O! #DIV/O! #DIV/0! #DIV/0!
Soil Classification:
Soil Description &
Comments:
Wet Density (pcf): 119.7 #DIV/o! #DIV/0! #DIV/0! #DIv/0! #DIV/0! #DIV/0! #DIV/0!
Dry Density (pcf): 110.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!1 #DIV/0! #DIV/0!
Moisture (%): 8.8 #DIV/0! #DIV/0! #DIV/0! #DiV/0! #DIV/01 #DIv/o! #DIV/0!
Zero Air Voids Curves
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Date:

Job #:
Project:

Analyst:

Project Engineer:

ENT
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Boring #:

Sample #:

Depth (ft):

Pan Wt. (gr):

Wet Soil + Rings + Pan Wt
(gr):

# of rings

Dry Soil + Rings + Pan Wt.
{gr):

Sample type:

rings

rings

rings

rings

rings

rings

rings

rings

Wet Soil Weight (gr):

0

0

0

0

0

0

0

0

Wet Density (pcf):

#DIV/O!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

Dry Density (pcf):

#DIV/0!

#DIV/0!

#DIV/0!

#DIv/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

Assumed Density (pcf):

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

Saturation (%):

#DIV/0!

#DIV/0!

#DIV/0!

#DIv/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

Dry Wt. (gr):

0

0

0

0

0

0

0

0

Wt. Of Water (gr):

0

0

0

0

0

0

0

0

Moisture (%):

#DIV/0!

#DIv/0!

#DIV/0!

#DIV/Ol

#DIV/O!

#DIV/0!

#DIV/O|

#DIV/0!

Soll Classification:

Soil Description &
Comments:

Wet Density (pcf):

#DIv/0!

#Div/o!

#DIv/0!

#DIv/0!

#DIv/0!

#DIV/0!

#DIv/o!

#DIV/0!

Dry Density (pcf):

#DIV/0!

#Div/0!

#DIv/0!

#DIv/0!

#DIV/0!

#DIV/0!

#DIv/ot

#DIV/0!

Moisture (%):

#DIV/0!

#DIv/o!

#DIV/0!

#DIV/0!

#DIv/o!

#DIv/0!

#DIv/0!

#DIv/0!
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Date:

Job #:

Project:

Analyst:

Project Engineer:

Boring #:

Sample #:

Depth (ft):

Pan Wt. (gr):

Wet Soil + Rings + Pan Wt
(gr):

4 of rings

Dry Soil + Rings + Pan Wt.
{gr):

Sample type:

Wet Soil Weight {gr): 0 0 0 0 0 0 0 0
Wet Density (pcf): #DIV/0! #DIV/0I #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Dry Density (pcf): #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIv/0! #DIV/0!
Assumed Density (pcf): #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Saturation (%): #DIV/0! #DIV/0I #DIV/0! #DIV/0! #DIV/0! #DIV/0I #DIV/0! #DIV/0!
Dry Wt. (gr): 0 0 0 0 0 0 0 0
Wt. Of Water (gr): 0 0 0 0 0 0 0 0
Moisture (36): #DIV/0! #Div/0! . #DIV/0! #DIV/0! . #DIV/O! #DIV/0! #DIV/O! #DIV/0!

Soil Classification:
Soil Description &
Comments: . ] ) .
Wet Density (pcf): #DIV/0! #DIV/0! #DIV/0l #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Dry Density (pcf): #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0l #DIV/0! #DIV/0!
Moisture (%): #DIV/0! #DIV/0! #DIV/0! #DIv/o0l #DIV/0! #DIV/0! #DIV/0! #DIV/0!
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ENT 1578=20
Moisture & Density Test Results
Date: 5/11/21°
Job #: 2354-003-21
Project: 65800 N Industrial
Analyst: HB
Project Engineer: ADS .|Assumed Gs: |2.7
Boring #: 86 B2 - B4 B8 . B9 - B1O B12
Sample #: 3 1 1 "3 2 3 1
Depth (ft): 10 2.5 25 7.5 5 10 25
Pan Wt. (gr): 129.2 136.1 130.9 126.4 127.8 129.1 137.1
i i Pan W " .
:’;’;t Soil +Rings +PanWt | o) 5 508.7 242.9 515.1 - 5135 505.5 460.3
# of rings 2 2 2 2 2 2 2.
Dry Soil + Ri Pan Wt. : L R
(g'r‘;. oil + Rings + Pan Wt 4715 | 4562 393.5 458.8 4553 443.8 4353
Sample type: rings rings rings rings rings rings ri hgs rings
Wet Soil Weight (gr): 312 282.6 222 298.7 295.7 286.4 233.2 0
Wet Density {pcf}): 129.2 117.0 91.9 123.7 122.4 118.6 96.6 #DIV/0!
Dry Density (pcf): 104.5 95.3 71.5 100.4 98.3 93.0 86.2 #DIV/0!
Assumed Density {pcf): 102.8 104.3 95.0 103.5 101.4 96.8 127.2 #DIV/0!
Saturation (%): 104.2 80.2 56.9 92.4 92.7 91.4 34.0 #DIV/0!
Dry Wt. (gr): 252.3 230.1 172.6 242.4 237.5 224.7 208.2 0
Wt. Of Water (gr): 59.7 52.5 494 56.3 58.2 61.7 25 0
Moisture (%): 23.7 22.8 28.6 23.2 24.5 27.5 12.0 #DIV/0!
Soil Classification:
Soil Description &
Comments: .
Wet Density (pcf): 129.2 117.0 91.9 123.7 122.4 118.6 96.6 #DIV/0!
Dry Density (pcf): 104.5 95.3 71.5 100.4 98.3 93.0 86.2 #DIV/0!
Moisture (%): 23.7 22.8 28.6 23.2 24.5 27.5 12.0 #DIV/0!
Zero Air Voids Curves
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Date:

Job #:

Project:

Analyst:

Project Engineer:
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Boring #:

Sample #:

Depth (ft):

Pan Wt. (gr):

Wet Soil + Rings + Pan Wt
{gr):

# of rings

Dry Soil + Rings + Pan Wt.
{gr):

Sample type:

rings

rings

rings

rings

rings

rings

rings

rings

Wet Soil Weight (gr):

0

0

0

0

0

0

0

0

Wet Density (pcf):

#DIV/0!

#DIV/0!

#DIV/O!

#DIV/0!

#DIV/O!

#DIV/0!

#DIV/O!

#DIV/0!

Dry Density (pcf):

#DIV/0!

#DIV/0!

#DIV/O!

#DIv/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

Assumed Density (pcf):

#DIV/0!

#DIV/0!

#DIV/0!

#DIv/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

Saturation (%):

#DIV/0!

#DIV/O!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

Dry Wt. (gr):

0

0

0

0

0

0

0

0

Wt. Of Water (gr):

0

0

0

0

0

0

0

0

Moisture (%):

#DIV/0!

#DIV/0!

#DIV/0!

#DiIv/0!

. #DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

Soil Classification:

Soil Description &
Comments:

Wet Density (pcf):

#DIvV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/OI

#DIV/0!

#DIV/OI‘

Dry Density (pcf):

#DIv/o!

#DIv/o0!

#DIv/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

Moisture (%):

#DIv/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIv/0!

#DIV/0!

#DIV/0!

#DIV/0!
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Project:

Analyst:

Project Engineer:
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Boring #:

Sample #:

Depth (ft):

Pan Wt. (gr):

Wet Soil + Rings + Pan Wt
{gr):

# of rings

Dry Soil + Rings + Pan Wt.
(gr):

Sample type:

Wet Soil Weight (gr):

0

0

0

0

0

0

Wet Density (pcf):

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#Div/0!

#D1v/0!

#DIv/0!

#DIV/0!

Dry Density (pcf):

#DIv/0!

#DIV/01

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

Assumed Density (pcf):

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

Saturation {%):

#DIV/0!

#DIv/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

Dry Wt. (gr):

0

0

0

0

0

0

0

0

Wt. Of Water (gr):

0

0

0

0

0

0

0

0

Moisture (%):

Soll Classification:

#DIV/0!

#DIV/0!

#DIV/0!

#DIv/0!

#DIV/0!L

#DIV/0I

#DWV/0!

#DIv/0!

Soil Description &
Comments:

Wet Density (pcf):

#Div/o!

#DIv/0!

#DIv/0!

#DIV/0!

#DIv/ol

" #DIvV/0!

#DIV/O!

#Div/0!

Dry Density (pcf):

#DIv/0!

#DIV/0!

#Div/0!

#DIV/0O!

#DIv/o!

#DIv/o!

#DIV/0!

#Div/0!

Moisture (%):

#DIV/0!

#DIV/0!

#Div/o!

#DIV/0!

#DIv/o!

#DIv/0!

#DIV/0!

#DIV/0!
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REPORT
SITE-SPECIFIC SEISMIC STUDY
PROPOSED 6800 NORTH INDUSTRIAL
5900 WEST 6800 NORTH
AMERICAN FORK, UTAH

Submitted To:

Red Pine Construction
520 South 850 East, Suite A4
Lehi, Utah 84043

Submitted By:

GSH Geotechnical, Inc.
473 West 4800 South
Salt Lake City, Utah 84123

July 28, 2021

Job No. 2354-004-21




@GSH

July 28, 2021
Job No. 2354-004-21

Mr. Mike Horan ENT  1578:2024 PG 120 of 166
Red Pine Construction

520 South 850 East, Suite A4
Lehi, Utah 84043

Mr. Horan:

Re:  Summary Report
Site-Specific Seismic Study
Proposed 6800 North Industrial
5900 West 6800 North
American Fork, Utah

1. INTRODUCTION
1.1 GENERAL

This report presents the results of our site-specific seismic study performed at the site of the
proposed 6800 North Industrial to be located near 5900 West 6800 North in American Fork, Utah.
GSH Geotechnical, Inc (GSH) completed a geotechnical study' for the site. Data from the
geotechnical study along with a geophysical survey was used for this site-specific seismic study.

The shear-wave velocity profile for the upper 350 feet at the site (including Vs3o for the upper
100 feet) was determined utilizing boring data from our geotechnical study and a geophysical
survey consisting of Refraction Microtremor (ReMi) testing.

The ground motion hazard and design ground motion response spectra at the site were developed
utilizing a site-specific site response analysis (SRA). The analysis was completed in accordance
with the procedures presented in ASCE 7-16, Minimum Design Loads and Associated Criteria for
Buildings and Other Structures (ASCE 7-16) and Supplement 1 to ASCE 7-16.

! “Report, Geotechnical Study, Proposed 6800 North Industrial, 5900 West 6800 North, American Fork,
Utah.” GSH Job No. 2093-004-19. Dated May 14, 2021.

GSH Geotechnical, Inc.

473 West 4800 South

Salt Lake City, Utah 84123

Tel: 801.685.9190 Fax: 801.685.2990
www.gshgeo.com
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ENT  1578:=2024 PG 121 of 144
1.2 OBJECTIVES AND SCOPE

The objectives and scope of the study were planned in discussions between Mr. Mike Horan of
Red Pine Construction and Mr. Alan Spilker, PE of GSH.

In general, the objectives of this study were to:

1. Further define the subsurface conditions at the site, including a shear-wave profile
to a depth of 350 feet.
2. Develop site-specific and design ground motion response spectra for the site.

In accomplishing these objectives, our scope has included the following:

1. A review of available subsurface information from the geotechnical study
completed for the site.

2. A field program consisting of the completion of a Refraction Microtremor (ReMi)
geophysical exploration to a depth of 350 feet including the development of Vs3o for
the upper 100 feet.

3. Performance of a site-specific site response analysis (SRA) in accordance with the
ASCE 7-16 Section 21.1, Site Response Analysis.

4. Development of site-specific and design ground motion response spectra for the
site in accordance with the ASCE 7-16 Section 21.3, Design Response Spectrum.

1.3 AUTHORIZATION

Authorization was provided by returning a signed copy of the Professional Services Agreement
No. 21-0434 dated April 12, 2021.

1.4  PROFESSIONAL STATEMENTS

Supporting data upon which our recommendations are based are presented in subsequent sections
of this report. Recommendations presented herein are governed by the physical properties of the
soils encountered in the geophysical testing, exploration borings, and projected groundwater
conditions. If subsurface conditions other than those described in this report are encountered, GSH
must be informed so that our recommendations can be reviewed and amended, if necessary.

Our professional services have been performed, our findings developed, and our recommendations

prepared in accordance with generally accepted engineering principles and practices in this area at
this time.

Page 2
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Job No. 2354-004-21 ‘
Site Specific Seismic Study — Proposed 6800 North Industrial L A .

July 28, 2021 ‘

2. PROPOSED CONSTRUCTION

The site is proposed to be developed with 3 warehouse structures and associated pavements. The
structures are anticipated to be one extended level, constructed slab-on-grade, have footprints of
47,040 square feet to 115,808 square feet, and be supported upon conventional spread and
continuous wall footings. Paved parking areas and drive lanes are planned around the structure.

Based on information provided by the structural engineer the structure’s fundamental period will

be approximately 0.4 seconds.
ENT 157822024 PG 127 of 146

3. SITE CONDITIONS
3.1 SURFACE

The site is located at approximately 5900 West 6800 North in American Fork, Utah. The
topography of the site is relatively flat, grading down to the south with a total relief of
approximately 6 to 9 feet. Site vegetation consists of agricultural grass fields with
undeveloped/vacant grass land in the western portion of the site.

The site is bounded to the north by 6800 North Street followed by agricultural fields; to the east
by single-family residential structures along with agricultural fields; to the south by agricultural
fields and vacant/undeveloped brush/grass land; and to the west by vacant/undeveloped
brush/grass land followed by 100 West Street and a single-family residential structure adjacent to
the northwest corner of the site.

3.2 SUBSURFACE SOIL AND GROUNDWATER

The following paragraphs provide generalized descriptions of the subsurface profiles and soil
conditions encountered within the borings conducted during the geotechnical study. As previously
noted, soil conditions may vary in unexplored locations.

The borings were completed to depths ranging from 5.0 to 51.5 feet. The soil conditions
encountered in each of the borings, to the depths completed, were generally similar across the
boring locations.

e Natural soils were encountered below the non-engineered fill or the ground surface in
each boring. The natural soils consisted primarily of clay with varying silt, sand, and
gravel content and sand with varying clay, silt, and gravel content.

The natural clay soils were véry soft to stiff, dry to saturated, brown, dark brown, gray, and tan in

color. The natural sand soils were very loose to medium dense, dry to saturated, and gray and
brown in color.

Page 3



Red Pine Construction V'ﬁ
Job No. 2354-004-21 @ ,,
Site Specific Seismic Study - Proposed 6800 North Industrial L A )

July 28,2021

Groundwater was measured as shallow as 2.8 feet below the existing ground surface during the
geotechnical study for the site.

For a more descriptive interpretation of subsurface conditions, please refer our geotechnical report
completed for the site (GSH Job No. 2354-003-21).
ENT 157822024 P6 123 of 146

3.3 SHEAR WAVE VELOCITY PROFILE

The site shear-wave velocity profile was completed utilizing geophysical exploration. The testing
consisted of Refraction Microtremor (ReMi) testing. Testing is performed at the surface using a
series of geophone sensors and a seismic source. A wavefield transformation is performed on the
recorded geophone movements. The transformation is then utilized to create a shear-wave
dispersion curve to model the subsurface shear-wave velocity profile.

The location of the ReMi line on the site is presented on Figure 1, Site Plan. The borings completed
in conjunction with the geotechnical study are also shown on Figure 1.

The site classification for ASCE 7-16 was Site Class F in the geotechnical report due to potentially
liquefiable soils at the site. As a follow up to the geotechnical report the ReMi testing results were
analyzed to a depth of 350 feet with a resulting Vs3o value of 653 ft/s. This characterizes the site
as a Site Class D, Stiff Soil Profile as defined in Chapter 20 of ASCE 7-16.

The shear-wave velocity results are provided on attached Figure 2, Shear-Wave Velocity Profile.
34 GEOLOGIC SETTING

The site is located in the Utah Valley, which is in the Basin and Range Physiographic Province.
The Utah Valley is near (west of) the transition between the Basin and Range Physiographic
Province to the west and the Middle Rocky Mountain Physiographic Province to the east. The
Basin and Range Province is characterized by generally north-trending valleys and mountain
ranges that have formed by displacement along normal faults. The Wasatch Fault forms the
boundary between the 2 provinces and has been active for approximately 10 million years. The
Middle Rocky Mountains were formed during a period of regional compression that occurred in
Cretaceous time, about 75 to 70 million years ago (Hunt, 1967). The surficial geology of the area
is characterized by materials deposited within the past 30,000 years by late Pleistocene Lake
Bonneville (Currey and Oviatt, 1985), and young lacustrine and deltaic deposits (Holocene to
upper Pleistocene) deposited on delta margins as the lake receded to its present Great Salt Lake
levels (Hylland et al., 2014). As the ancient lake(s) receded, streams began to regrade through
shoreline deltas formed at the mouths of major Wasatch Range canyons and the eroded material
was deposited in the basin as a series of recessional deltas, alluvial fans, and shoreline sequences.
Toward the east-central portion of the valley where the site is located, shallow-water sediments of
clay, silt, and sand predominate.

Page 4
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Job No. 2354-004-21 A
Site Specific Seismic Study — Proposed 6800 North Industrial L. A ) .

July 28,2021

The primary surficial geology of most of the site as interpreted by Solomon and others (2009)
primarily consists of “Lacustrine silt and clay” (Qlmp). Most of the west and some of the east
perimeter of the site consists of "Younger alluvial-fan deposits, undivided" (Qafy).
ENT 1578:=2024 P6 124 of 146
3.5 FAULTING

There are a number of mapped faults near the site. The faults are primarily normal mechanism.
Some of the faults included are the Utah Lake Faults (mapped 1.22 miles south of the site), the
Provo section of the Wasatch fault zone (mapped 4.13 miles northeast of the site), the Salt Lake
City section of the Wasatch fault zone (mapped 9.79 miles north of the site), and the Nephi section
of the Wasatch fault zone (mapped 18.91 miles south-southeast of the site).

4. SITE RESPONSE ANALYIS

A soil model was developed from the boring, laboratory, and ReMi data from this study and the
geotechnical study for the site.

A series of earthquake time histories were selected and scaled to match the MCERr response
spectrum at the base of the soil column. Histories were selected from events with similar
magnitudes, distances and spectral shape in the period ranges of significance for the proposed
structure (approximately 0.4 seconds). These ground motion time histories were input at the base
of the soil column model as outcrop motions, propagated through the soil column model, and
calculated as surface ground motions. The results of the SRA analysis are presented in the table
in the following section.

S. DESIGN RESPONSE SPECTRUM

The response spectrum produced from the site-specific seismic analysis was compared with the
minimum code spectrum values per ASCE 7-16 Section 21.3, including updates presented in
Supplement 1 to ASCE 7-16. This process includes taking the 2014 mapped values from the USGS
and utilizing Fa from Table 11.4-1 and 2.5 as Fy to obtain the modified accelerations, then reducing
them by 20 percent to obtain the code minimum spectral accelerations.

The site-specific response spectrum is lower than the minimum code spectrum at select periods;

therefore, the minimum code spectrum governs the design spectrum for the site at these periods.
These values are presented in the table on the following page:
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Red Pine Construction VW _
Job No. 2354-004-21
Site Specific Seismic Study — Proposed 6800 North Industrial L A

July 28, 2021

Code 80% Code Modified* Design Spectral
Period Minimum | Site-Specific Site-Specific Acceleration
(sec) Spectra‘l Spectra.l Spectra.l -(2/3 of .Code Modifie.d
Acceleration | Acceleration | Acceleration Site-Specific Acceleration)
(g) 2 2 ()
0.05 0.572 0.445 0.572 0.381
0.1 0.739 0.476 0.739 0.493
0.2 1.010 0.694 1.010 0.673
0.3 1.010 1.027 1.027 0.685
0.4 1.010 0.937 1.010 0.673
0.5 1.010 1.027 1.027 0.685
0.6 1.010 1.148 1.148 0.766
0.8 1.010 1.046 1.046 0.698
1.0 0.914 0.992 0.992 0.662
1.2 0.762 0.967 0.967 0.645
1.4 0.653 0.755 0.755 0.503
1.6 0.572 0.606 0.606 0.404
1.8 0.508 0.480 0.508 0.339
2.0 0.457 0.390 0.457 a 0.305
3.0 0.305 0.214 0.305 0.203
4.0 0.229 0.125 0.229 0.153
5.0 0.183 0.080 0.183 0.122

*The greater of the site-specific and the code minimum spectral acceleration.

ENT 157832024 Pa 125 of 146
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Job No. 2354-004-21 @
Site Specific Seismic Study — Proposed 6800 North Industrial L A ) ‘

July 28, 2021
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6. DESIGN ACCERATION PARAMETERS

The site-specific response spectrum was analyzed in accordance with the procedure outlined in
ASCE 7-16 Section 21.4 to produce the design acceleration parameters presented in the table
below:

Site-Specific | Spectral Acceleration
Parameter Value (g)
Sps 0.689
Spi 0.774

7. CLOSURE

If you have any questions or would like to discuss these items further, please feel free to contact
us at (801) 685-9190.

Respectfully submitted,

GSH Geotechnical, I 4/ A\ Reviewed by:

Michael S. E. N\ Alan D. Spilker; 4

State of Utah No. 343650 == State of Utah No. 334228

Vice President/Senior Geotechnical Engineer President/Senior Geotechnical Engineer
MSH/ADS ea

Encl.

Figure 1, Site Plan
Figure 2, Shear-Wave Velocity Profile

Addressee (email)
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ATTACHMENT 3

Liquefaction Analysis



1578=220024 PG 131 of 144

e

Rod lengths asaumed equal to the depth plus 1.5 m (for

ENT

Depth () Fies | C¢ ™ O Mo | AN for | Moo |t TSR Kelr | CRREr | CRR a8 ey | Sast
Content (Pa fines sand | Ma752 for FOS <[  (inch)
(%) ) content 0> tatm FOSmax
27 [ - »& 142 1. 300 | & [ 480 [ses| 845 0s8_| os12 130|200 ' i .00
] 85 ] . 142 49 158 | &3 55 |seos7| 111 080 | 06n0 102 0128 E‘.ﬁaﬁaar 210_|
] 27 S 1« a2 50 | » 71 |seos2] 127 | ows | ose 110 | 0138 .98 1 0014 | 0325 | oox [ oo% [ 116 [f .16
g 12 Tog | 142 183 2 |18 312 |36905] 348 100 0393 110 1074 [ 4B -] 1219 | oooo | oooo | 0ooo | ooo L .00
27 By 14 [T I 118 |s4sea] 172 08 | 0583 110 | oirs Loadid 1219 | 0283 | 0026 | oos2 [ 124 | 24




@GSH

ENT  1S78=22024 P6 132 of 146

ATTACHMENT 4

Engineering Calculations



Inputs Spot

nc 5.14 5.14
ng 1l 1
ng 05 05
b (ft) 2 15
phi (deg) 34 _34
df (ft) 1.5 2.5
c (psh) 1060 1600
fos 3 3
g (pcf) 120] 120
Shape

nc 1.25 1
ng 0.85 1
Calulations

C 51 45
G 6425 5140
Q 180 300
qult (psf) 6656 5485
qallow (psf) 2218 1828
qdesign (psf) 1500 1500

ENT

1578=2024 P6 133 of 146
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LATERAL EARTH PRESSURES

Project{Propose 6800 N industrial AF Date Printed}5.13.2021
Job No.|2354-003-21 Engineer{ADS
Input parameters:
120.00]unit Wt of soil, pcf
4|Ht of wall, ft

32|¢, Peak soil friction angle, deg
0.00]0, Wall/slope face inclination from vertical, deg
0.00]8, Backslope angle from horizontal, degree
0.5|Reduction in Horizontal Acceleration (typically 0.5 but can vary from 0.33 to 1.0)

~0.330]K,, Horizontal Seismic Coeff, g (2/3 of MCE)  (Design Value)

Results:
Condition Static Seismic
pcf psf*
Active 37 25
At-Rest 56 79
Mod Yield 47 52
*uniform pressure
Selsmic Details.
Method Force Uniform Pressure
M-O 99 25 active
Wood* 317 79 at-rest
Average 208 52 mod yielding

*applicable for for L/H > 4 and u = 0.3 - if not applicable use chart on pg 485 of Kramer

File:Lateral Pressures
Sheet: 4 ft
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Sq uare Foundation
Depth of Footing (ft)=]1.5
Depth of Water (ft) =|3 Note if water table was not encountered this number has to be
Assumed Bearing Capacity BC=|1500 psf greater than the maximum depth you are calculating pressures for.
Column Load L=)220 kips
Width of Footing b=]12.11 feet
Unit Weight y=|118 pcf
Depth Average Influence Thickness
Below Depth Average of found of
Ground Below Depth D/ width load P'o AP+P'o | (AP+P'0) | Log ()| Cc Depth Unit Total
Surface | Ground Below of Found (from P'o Increment | Settlement Settlement
Surface Found * D table)

Feet Feet Feet % PSF PSF Inches Inches Inches
0.0 0.0 0.0 0.00 0.00 0 0 0.00 0.000 | 0.003 . 180 0.00 0.00
1.5 2.8 13 0.10 0.88 325 1637 5.04 0.703 | 0003 30.0 0.06 0 06
4.0 4.5 3.0 0.25 0.71 437 1502 3.43 0.536 | 0.013 12.0 008 015
5.0 6.0 45 037 058 521 1383 2 66 0.424 | 0.008 24.0 008 0.23
70 8.5 70 0.58 0.42 660 1282 194 0.289 | 0008 360 0.08 0.31
100 11.0 9.5 0.78 0.30 799 1245 1.56 0.193 | 0.009 24.0 004 0.35
12.0 13.5 12.0 099 0.22 938 1261 1.34 0.129 | 0 008 36.0 004 0.39
15.0 165 150 124 016 1105 1352 122 0.088 } 0.019 36.0 006 0.45
18.0 190 17.5 1.45 012 1244 1431 115 0.061 | 0019 24.0 003 0.48
20.0 22,0 20.5 169 010 1410 1555 1.10 0.042 | 0.023 48.0 0.05 053
24.0 25.5 24.0 198 008 1605 1720 1.07 0030 | 0.023 36.0 0.02 055
27.0 28.0 26.5 2.19 0.07 1744 1845 1.06 0025 | 0.023 24.0 001 0.57
290 30.0 28.5 2.35 0.06 1855 1941 1.05 0.020 | 0.023 240 0.01 0.58
310 320 30.5 2.52 0.05 1966 2041 1.04 0016 | 0.023 24.0 0.01 0.59
33.0 34.0 325 268 0.05 2078 2147 1.03 0.014 | 0.023 240 0.01 0.60

35.0 Total Settlement 0.60 Inches

Preload O|psf
Floorsiab 0]psf
Average Average f }
Depth Depth Bearing Capacity Curves
SP+P'o+L  Below P'o P'o + Loads Below Load (psf)
oads Ground Ground  Preconsolidation
Surface Surface  Pressures Depth
- PSF Feet PSF PSF Feet PSF Feet ] 500 1000 1500 2000 2500 3000 3500 4000
-5 g
0 -4 0
0 0 0 0 0. 500 25

1637 2.75 325 324.5 2.75 1,800 5] € 5

1502 4.5 437 437.4 45 2200 10 8

1383 6 521 5208 3] 3800 15 ‘g 10 \"

1282 8.5 660 659.8 8.5 2300 5] & t \\

1245 11 799 7988 11 2000 20) =15 A

1261 13.5 938 937.8 13.5 § 20 J/u

1352 16.5 1105 1104.6 165 o ks

1431 19 1244 1243 6 19 3 25

1555 22 1410 1410.4 22 3

1720 25.5 1605 1605 25.5 g 30

1845 28 1744 1744 28 D

1941 30 1855 1855.2 30 Qa5

2041 32 1966 1966.4 32

2147 34 2078. 2077.6 34 40

0 0 0 0 0 ——&-— Total Pressure Imposed from Footing, Fill, Sot and Floor Slab
0 0 0 0 0 —&— Normal Pressure w/Depth
—&— Preconsolidation Pressure w/depth
—+— Preconsolidation+ Loads
—a— Dock Height Fill
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Str ip Foundation

Depth of Footing (ft)=
Depth of Water (ft) = Note if water table was not encountered this number has to be
Assumed Bearing Capacity BC={1500 psf greater than the maximum depth you are calculating pressures for
Wall Load L=|8 kips/ft
Width of Footing b=1{5 33 feet
Unit Weight r=|118 pcf
Depth Average Influence Thickness
Below Depth Average of found of
Ground Below Depth D/ width load P'o AP+P'o (AP+P'o) | Log()] cCc Depth Unit Total
Surface Ground Below of Found (from P'o Increment | Settlement Settlement
Surface Found * D table)
Feet Feet Feet % PSF PSF Inch Inche Inch
0.0 0.0 0.0 000 0.00 0 0 0.00 0000 | 0003 300 0.00 0.00
2.5 33 08 0.14 088 368 1686 4.58 0.661 | 0.003 | 18.0 0.04 004
40 48 23 ©0.42 0.66 451 1440 3.19 0.504 | 0013 18.0 012 015
5.5 6.3 3.8 0.70 0.50 535 1291 241 0.383 | 0.008 18.0 0.06 0.21
70 8.5 6.0 1.13 0.36 660 1197 1.81 0.259 { 0008 360 0.07 0.28
100 11.0 8.5 1.59 027 799 1200 150 0.177 | 0.009 240 0.04 0.32
12.0 13.5 110 2.06 0.22 938 1266 1.35 0130 | 0.009 36.0 0.04 0386
15.0 165 14.0 2.63 0.17 1105 1357 123 0.089 | 0.019 36.0 006 0.42
18.0 195 17.0 3.19 0.14 1271 1487 1.17 0.068 { 0.019 360 005 0.47
21.0 22.5 20.0 3.75 012 1438 1620 1.13 0052 | 0.023 36.0 0.04 0 51
24.0 255 230 4.31 0.10 1605 1761 1.10 0.040 | 0023 36.0 0.03 055
27.0 28.0 25.5 4.78 009 1744 1885 1.08 0034 | 0023 24.0 0.02 057
29.0 30.0 27.5 5.16 0.09 1855 1985 1.07 0.029 { 0023 24.0 002 058
31.0 32.0 29.5 5.53 008 1966 2086 1.06 0.026 | 0.023 240 001 0 60
33.0 340 31.5 591 0.07 2078 2189 1.05 0.023 { 0023 24.0 001 0.61
35 Total settlement | G - Inches
Preload Ofpsf
Floorstab Ofpsf
Average Average Bearing Capacity Curves
Depth Depth
SP+P'o+Lo  Below P'o Po+Lloads  Below Load (psf)
ads Ground Ground  Preconsolidation
Surface Surface  Pressures Depth
PSF Feet PSF PSF Feet PSF Feel 5 (‘) 500 1000 1500 2000 2500 3000 3500 4000 4500
0 -4 - s
0 0 0 0 0 1,400 25 ]
1686 3.25 368 367.9 3.25 2,300 51 & N
1440 475 451 %513 475 4000 0} & %1 Ry =
1291 625 535 5347 6.25 1700 15) & 10
1197 85 660 659.8 8.5 3450 IEE ‘ T
1200 11 799 798.8 11 1900| 20} 215 WO
1266 135 938 937.8 13.5 § al
1357 165 1105 1104.6 165 o 20 —7x
1487 19.5 1271 1271.4 19.5 £ 5
1620 22.5 1438 1438.2 225 3
1761 25.5 1605 1605 25.5 £ 30
1885 28 1744 1744 28 3
1985 30 1855 18552 30 O35
2086 32 1966 1966.4 32 40
2189 34 2078 20776 34
0 0 0 0 ) —o— Total Pressure Imposed from Footing, Fill, Soil and Floor Slab
0 0 0 0 0 —#8— Normal Pressure w/Depth
-4 Preconsolidation Pressure w/depth
=== Preconsolidation + Loads
—#— Dock Height Fill
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ATTACHMENT 5

Historical High Groundwater Tables
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- - USGS Home
& Contact USGS

Search USGS

science for a changing world

National Water Information System: Web Interface

USGS Water Resources Data Category: Geographic Area: =
(Groundwater  v] [United States v] [GO]

Click to hideNews Bulletins
o Explore the NEW USGS National Water Dashboard interactive map to access real-
time water data from over 13,500 stations nationwide.

o Full News

Groundwater levels for the Nation
(6 Important: Next Generation Monitoring_Location Page N 1S78:2024 F6 138 of 168
Search Results -- 1 sites found

site_no list =
e 402117111474701

Minimum number of levels = 1
Save file of selected sites to local disk for future upload

USGS 402117111474701 (D- 5- 1)26dba- 1

Available data for this site |Groundwater. Field measurements v | [ GO ]
Utah County, Utah
Hydrologic Unit Code 16020201
Latitude 40°21'17", Longitude 111°47'47" NAD27
Land-surface elevation 4,515.00 feet above NGVD29
The depth of the well is 160 feet below land surface.
The depth of the hole is 160 feet below land surface.
Output formats

ITabie of data ' 7
ITab-seDarated data
|§@ph of data ) )

Reselect period

u2
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wm Period of approved data

Breaks in the plot represent a gap of at least one year between field measurements.
Download a presentation-quality graph

Questions about sites/data?
Feedback on this web site
Automated retrievals

Help ENT  1S72:22024 PG 139 of 164

Data Tips
Explanation of terms
Subscribe for system changes

News

Accessibility FOIA Privacy Policies and Notices

U.S. Department of the Interior | U.S, Geological Survey (;m@
Title: Groundwater for USA: Water Levels L

URL: https://nwis.waterdata.usgs.gov/nwis/gwlevels?
Page Contact Information: USGS Water Data Support Team

Page Last Modified: 2021-10-04 15:19:07 EDT
0.57 0.5 nadww02

22
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a USGS
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science for a changing vworld

USGS Home
Contact USGS
Search USGS

A\

(

National Water Information System: Web Interface

USGS Water Resources Data Category: Geographic Area:
(Groundwater v | [United States v] [ GO |

Click to hideNews Bulletins

» Explore the NEW USGS National Water Dashboard interactive map to access real-
time water data from over 13,500 stations nationwide.

e Full News

Groundwater levels for the Nation

Q Important: Next Generation Monitoring Location Page
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Search Results -~ 1 sites found

site_no list =
e 402118111475901

Minimum number of levels = 1
Save file of selected sites to local disk for future upload

USGS 402118111475901 (D- 5- 1)26dbb- 1

Available data for this site |Groundwater: Field measurements v ]| GO |
Utah County, Utah
Hydrologic Unit Code 16020201
Latitude 40°21'18", Longitude 111°47'59" NAD27
Land-surface elevation 4,515.00 feet above NGVD29
The depth of the well is 98.0 feet below land surface.
Output formats

Table of data

Tab—separatéd data
Graph of data

IReseIecf period '

|
|

il

vz
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== Period of approved data

Breaks in the plot represent a gap of at least one year between field measurements.
Download a presentation-quality graph

Questions about sites/data?

Feedback on this web site

Automated retrievals

Help ENT 1578:2024 PG 141 of 164
Data Tips

Explanation of terms

Subscribe for system changes
s

News
Accessibility FOIA Privacy Policies and Notices
U.S, Department of the Interior | U.S. Geological Survey m_,w}

Title: Groundwater for USA: Water Levels
URL: https://nwis.waterdata.usgs.gov/nwis/gwlevels?

Page Contact Information: USGS Water Data Support Team

Page Last Modified: 2021-10-04 15:18:39 EDT
0.55 0.47 nadww02
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January 5, 2022

Job No. 3388-001-21

M. Jake Horan ENTY 1S78 22024 PG 142 of 146
White Horse Developers

520 South 850 East, Suite A4

Lehi, Utah 84043

Mr. Horan:

Re:  Letter-Addendum
Review Response No. 2
Proposed 6800 North Industrial/Proposed Deer Park Industrial
1100 South 50 West
American Fork, Utah

Introduction

This letter is to serve as an addendum to the previously completed geotechnical study for the
above-mentioned site as well as in response to Review No. 2 posed by Mr. Alanson Taylor, P.E.
of Taylor Geotechnical on behalf of the City of American Fork. GSH previously completed a
geotechnical study for the site dated May 14, 2021!. GSH returned to the site on September 9,
2021, to conduct 4 additional borings and subsequent analysis for the first review response letter
and addendums.

Taylor Geotechnical (TG) Recommendations

Based on the requirements of the American Fork City Sensitive Land Ordinance and the technical
documentation provided by GSH, TG recommends American Fork City not consider the GSH
geotechnical submittal complete from a geotechnical perspective until the following items are
adequately addressed.

Review Comment 1

In the August 20, 2021, TG review letter, under comment No. 2, TG recommended American Fork
City request GSH provide the site-specific seismic response analysis (SRA).

! “Geotechnical Study, Proposed 6800 North Industrial, American Fork, Utah” prepared by GSH Geotechnical,
Inc., GSH Job No. 2354-003-21.

GSH Geotechnical, Inc.

473 West 4800 South

Salt Lake City, Utah 84123

Tel: 801.685.9190 Fax: 801.685.2990
www.gshgeo.com



White Horse Developers rﬂ .
Job No. 3388-001-21 | :
Review Response No. 2 — Proposed 6800 North Industrial/Proposed Deer Park Industrial & A

January 5, 2022

In the November 22, 2021, GSH letter, GSH provided a SRA. However, GSH did not provide the
documentation and supporting calculations used for the SRA, which includes the histories selected
with similar magnitudes, distances, and spectral shape in the period ranges of significance for the
proposed structure (approximately 0.4 seconds).

TG recommends American Fork City request GSH:

a) Provide the documentation and supporting calculations used for the SRA;

b) Clarify if a probabilistic or deterministic peak ground acceleration was used with the
supporting documentation in accordance with Sections 21.3, 21.4 and 21.5 of ASEC 7-16; and,

¢) Provide the design spectral response curve. ENT  1S78:=2024 PG 143 of 146

Review Response 1

a) An updated site-specific seismic study report that contains additional documentation and
calculations is provided with this letter.

b) Details pertaining to development of base ground motions are provided in the updated report
(see Section 4.1 Base Ground Motions).

¢) Parameters for the design accelerations are provided in the updated report (see Sections 5.
Design Spectral Accelerations and Section 6. Design Acceleration Parameters.

Review Comment 2

In the August 20, 2021, TG review letter, under comment No. 11 TG stated the following:

“In accordance with section 4-2-4 of the of the American Fork City Sensitive Land Ordinance,
sub-item (7B), the report should be accompanied with the following Certificate statement sealed
by the licensed professional that prepared the report:

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

The subject document did not contain the required certificate. TG recommends the City of
American Fork request the required certificate for the subject document.

Page 2



White Horse Developers rﬂ
Job No. 3388-001-21
Review Response No. 2 — Proposed 6800 North Industrial/Proposed Deer Park Industrial h A

January 5, 2022
ENT 157822024 P6 144 of 166

Review Response 2

The following statement is to serve as a Certificate statement for the referenced May 14, 2021,
geotechnical report and the November 22, 2021, review response addendum as well as for this
response letter:

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

Closure

If you have any questions or would like to discuss these items further, please feel free to contact
us at (801) 685-9190.

Respectfully submitted,

ADS:ab

Addressee (email)

Page 3
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January 5, 2022
Job No. 3388-001-21

Mr. Jake Horan

White Horse Developers

520 South 850 East, Suite A4
Lehi, Utah 84043

ENT 1S5 78B=210224 P6 145 of 144

Mr. Horan:

Re:  Letter-Addendum
Review Response No. 2
Proposed 6800 North Industrial/Proposed Deer Park Industrial
1100 South 50 West
American Fork, Utah

Introduction

This letter is to serve as an addendum to the previously completed geotechnical study for the
above-mentioned site as well as in response to Review No. 2 posed by Mr. Alanson Taylor, P.E.
of Taylor Geotechnical on behalf of the City of American Fork. GSH previously completed a
geotechnical study for the site dated May 14, 2021'. GSH returned to the site on September 9,
2021, to conduct 4 additional borings and subsequent analysis for the first review response letter
and addendums.

Tavlor Geotechnical (TG) Recommendations

Based on the requirements of the American Fork City Sensitive Land Ordinance and the technical
documentation provided by GSH, TG recommends American Fork City not consider the GSH
geotechnical submittal complete from a geotechnical perspective until the following items are
adequately addressed.

Review Comment 1

In the August 20, 2021, TG review letter, under comment No. 2, TG recommended American Fork
City request GSH provide the site-specific seismic response analysis (SRA).

! “Geotechnical Study, Proposed 6800 North Industrial, American Fork, Utah” prepared by GSH Geotechnical,
Inc., GSH Job No. 2354-003-21.

GSH Geotechnical, Inc.

473 West 4800 South

Salt Lake City, Utah 84123

Tel: 801.685.9190 Fax: 801.685.2990
www.gshgeo.com



White Horse Developers

Job No. 3388-001-21

Review Response No. 2 — Proposed 6800 North Industrial/Proposed Deer Park Industrial
January 5§, 2022

@GSH

In the November 22, 2021, GSH letter, GSH provided a SRA. However, GSH did not provide the
documentation and supporting calculations used for the SRA, which includes the histories selected
with similar magnitudes, distances, and spectral shape in the period ranges of significance for the

proposed structure (approximately (.4 seconds).

TG recommends American Fork City request GSH:

a) Provide the documentation and supporting calculations used for the SRA;

b) Clarify if a probabilistic or deterministic peak ground acceleration was used with the
supporting documentation in accordance with Sections 21.3, 21.4 and 21.5 of ASEC 7-16, and,

¢) Provide the design spectral response curve. ENT

Review Response 1

IR7E=2024 PG 146 of 166

a) An updated site-specific seismic study report that contains additional documentation and

calculations is provided with this letter.

b) Details pertaining to development of base ground motions are provided in the updated report

(see Section 4.1 Base Ground Motions).

c¢) Parameters for the design accelerations are provided in the updated report (see Sections 5.
Design Spectral Accelerations and Section 6. Design Acceleration Parameters.

Review Comment 2

In the August 20, 2021, TG review letter, under comment No. 11 TG stated the following:

“In accordance with section 4-2-4 of the of the American Fork City Sensitive Land Ordinance,
sub-item (7B), the report should be accompanied with the following Certificate statement sealed

by the licensed professional that prepared the report:

I hereby certify that 1 am a licensed professional engineer or an
engineering geologist, as those terms are defined in the "Sensitive Lands
Ordinance" Section of the American Fork City Ordinances. 1 have
examined the letter report/geologic report to which this certificate is
attached and the information and conclusions contained therein
are, without any reasonable reservation not stated therein, accurate
and complete. All procedures and tests used in said letter

report/geologic report meet minimum  applicable
standards.”

professional

The subject document did not contain the required certificate. TG recommends the City of

American Fork request the required certificate for the subject document.
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Review Response 2

The following statement is to serve as a Certificate statement for the referenced May 14, 2021,
geotechnical report and the November 22, 2021, review response addendum as well as for this
response letter:

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

Closure

If you have any questions or would like to discuss these items further, please feel free to contact
us at (801) 685-9190.

Respectfully submitted,

ADS.ab

Addressee (email)
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ProShake 2.0 Report

ENT 1578220024 PG 147 of 146

L;y;e'r Material Name Thlirtr)tess Umt(::;'ght (f\;,) ':) G(k'\: fe;x Soil Model Pi (%)
1 Surface Clays 3.5 113 440 680.0 Darendeli {2001) 15.00
2 Surface Clays 4.0 113 440 680.0 Darendeli (2001) 15.00
3 Upper Sands 4.0 115 545 1061.7 Sand (Seed & Idriss) -

4 Upper Clays 4.0 115 545 1061.7 Darendeli (2001) 15.00
5 Upper Clays 4.0 115 545 1061.7 Darendeli (2001) 15.00
6 Middle Clays 5.0 115 625 1396.2 Darendeli (2001) 15.00
7 Middle Clays 5.5 115 625 | 1396.2 Darendeli (2001) 15.00
8 Middle Sands 5.0 120 680 1724.6 Sand (Seed & ldriss) -

9 Lower Clays 5.0 115 680 1652.8 Darendeli (2001) 11.00
10 Lower Clays 5.5 115 680 1652.8 Darendeli (2001) 11.00
11 Lower Clays 5.5 115 680 1652.8 Darendeli (2001) 11.00
12 Lower Clays 5.5 115 680 1652.8 Darendeli {2001) 11.00
13 Lower Clays 5.5 115 680 1652.8 Darendeli {2001) 11.00
14 Deep Clays 6.5 115 695 1726.5 Darendeli {2001} 11.00
15 Deep Clays 6.5 115 695 | 1726.5 Darendeli (2001) 11.00
16 Deep Clays 6.5 115 695 1726.5 Darendeli (2001) 11.00
17 Deep Clays 6.5 115 695 1726.5 Darendeli (2001) 11.00
18 Deep Clays 6.5 115 695 1726.5 Darendeli (2001) 11.00
19 Lower Sands 7.5 125 1555 | 9394.3 Sand (Seed & Idriss) -
20 Lower Sands 7.5 125 1555 | 9394.3 Sand (Seed & ldriss) -
21 Lower Sands 7.5 125 1555 | 9394.3 Sand (Seed & Idriss) -
22 Lower Sands 7.5 125 1555 | 9394.3 Sand (Seed & Idriss) -
23 Lower Sands 7.5 125 1555 | 9394.3 Sand (Seed & Idriss) -
24 Lower Sands 7.5 125 1555 | 9394.3 Sand (Seed & ldriss) -
25 Lower Sands 7.5 125 1555 | 9394.3 Sand (Seed & Idriss) -
26 Lower Sands 7.5 125 1555 | 9394.3 Sand (Seed & Idriss) -
27 . Lower Sands 8.0 125 1555 | 9394.3 Sand (Seed & Idriss) -
28 Lower Sands 8.0 125 1555 | 9394.3 Sand (Seed & Idriss) -
29 Lower Sands 8.0 125 1555 | 9394.3 Sand (Seed & Idriss) -
30 Upper Gravels 8.5 130 1800 | 13091.3 Gravel (Seed et al.) -
31 Upper Gravels 8.5 130 1800 | 13091.3 Gravel (Seed et al.) -
32 Upper Gravels 9.0 130 1800 | 13091.3 Gravel (Seed et al.) -
33 Upper Gravels 9.0 130 1800 | 13091.3 Gravel {Seed et al.) -
34 Upper Gravels 9.0 130 1800 | 13091.3 Gravel {Seed et al.) -
35 Upper Gravels 9.0 130 1800 | 13091.3 Gravel (Seed et al.) -
36 Upper Gravels 9.0 130 1800 | 13091.3 Gravel {Seed et al.) -
37 Upper Gravels 9.0 130 1800 | 13091.3 Gravel (Seed et al.) -
38 Lower Gravels 10.0 135 2110 | 18680.7 Gravel (Seed et al.) -
39 Lower Gravels 10.0 135 2110 | 18680.7 Gravel (Seed et al.) -
40 Lower Gravels 10.0 135 2110 | 18680.7 Gravel (Seed et al.) -
41 Lower Gravels 10.0 135 2110 | 18680.7 Gravel (Seed et al.) -
42 Lower Gravels 10.0 135 2110 | 18680.7 Gravel (Seed et al.) -
43 Lower Gravels 10.0 135 2110 | 18680.7 Gravel (Seed etal.) -
a4 Lower Gravels 10.0 135 2110 | 18680.7 Gravel (Seed et al.) -
45 Lower Gravels 10.0 135 2110 | 18680.7 Gravel (Seed et al.) -
46 Lower Gravels 10.0 135 2110 | 18680.7 Gravel (Seed et al.) -
47 Lower Gravels 10.5 135 2110 | 18680.7 Gravel (Seed et al.) -
48 Lower Gravels 0.0 135 2110 | 18680.7 Gravel (Seed et al.) -
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ProShake 2.0 Report

Acceleration (g)
© © o © -
NBR d B R N R O O N

o

Spectral Acceleration

—— P1M2L1 - Damping (%) 0.05
P1MSIY - Damping (%1005 |

— P1M6L1 - Damping (%) 0.05

/\ VA

———PIM7]1- Damping(%)003 |
—— P1MB8L1 - Damping (%) 0.05
—— P1MOL1 - Damping (%) 0,05

——— P1M10L1 - Damping (%) 0.05
———PIM1111 - Damping (%) 0,05

i \" ‘\?’ \ \\\/\ _PMl":_lZLl Damping (%) 0.05
‘\ S— Viedian

Il )il "‘"‘"” \

AL

\ \

I
i ) /J
y N
el
0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Period (sec)

ENT 157822024 P

Page 4

131 of 146



ProShake 2.0 Report

07

0 01
0 !
2 i
40
60} - e
gol-
100} i
120 :
140
0
5180 ;
2200 i
2
20| - !
260
289 !
300 :
2 |
30
360

ENT

15782024 PG 152 of 144

Page 5



25

50

75

100

125

150

Depth, ft
(I
~
(8]

200

225

250

275

300

325

350

ENT  1S78:22024 P6 153 of 166

Shear-Wave Velocity, ft/s
500 1000 1500 2000 2500

1.1 ] !

e Vs5100' = 653 ft/s (Site Class D)

FIGURE 2 6800 North Industrial 2354-004-21



@GSH

January 5, 2022
Job No. 2354-004-21

Mr. Mike Horan

Red Pine Construction

520 South 850 East, Suite A4 ENT 13782024 PG 154 of 144
Lehi, Utah 84043

Mr. Horan:

Re:  Report - Updated
Site-Specific Seismic Study
Proposed 6800 North Industrial
5900 West 6800 North
American Fork, Utah

1. INTRODUCTION
1.1 GENERAL

This report presents the results of our site-specific seismic study performed at the site of the
proposed 6800 North Industrial to be located near 5900 West 6800 North in American Fork, Utah.
GSH Geotechnical, Inc (GSH) completed a geotechnical study' for the site. Data from the
geotechnical study along with a geophysical survey was used for this site-specific seismic study.

The shear-wave velocity profile for the upper 350 feet at the site (including Vs3o for the upper
100 feet) was determined utilizing boring data from our geotechnical study and a geophysical
survey consisting of Refraction Microtremor (ReMi) testing.

The ground motion hazard and design ground motion response spectra at the site were developed
utilizing a site-specific site response analysis (SRA). The analysis was completed in accordance
with the procedures presented in ASCE 7-16, Minimum Design Loads and Associated Criteria for
Buildings and Other Structures (ASCE 7-16) and Supplement 1 to ASCE 7-16.

! “Report, Geotechnical Study, Proposed 6800 North Industrial, 5900 West 6800 North, American Fork,
Utah.” GSH Job No. 2093-004-19. Dated May 14, 2021.

GSH Geotechnical, Inc.

473 West 4800 South

Salt Lake City, Utah 84123

Tel: 801.685.9190 Fax: 801.685.2990
www.gshgeo.com



DEV Group, LLC
Job No. 2638-011-20
Site Specific Seismic Study — Proposed 6800 North Industrial L A

January 5, 2022

1.2 OBJECTIVES AND SCOPE

The objectives and scope of the study were planned in discussions between Mr. Mike Horan of

Red Pine Construction and Mr. Alan Spilker of GSH.
ENT 157822024 P6 159 of 144

In general, the objectives of this study were to:

1. Further define the subsurface conditions at the site, including a shear-wave profile
to a depth of 350 feet.
2. Develop site-specific and design ground motion response spectra for the site.

In accomplishing these objectives, our scope has included the following:

1. A review of available subsurface information from the geotechnical study
completed for the site.

2. A field program consisting of the completion of a Refraction Microtremor (ReMi)
geophysical exploration to a depth of 350 feet including the development of vs30 for
the upper 100 feet.

3. Performance of a site-specific site response analysis (SRA) in accordance with the
ASCE 7-16 Section 21.1, Site Response Analysis.

4. Development of site-specific and design ground motion response spectra for the
site in accordance with the ASCE 7-16 Section 21.3, Design Response Spectrum.

1.3 AUTHORIZATION

Authorization was provided by returning a signed copy of the Professional Services Agreement
No. 21-0434 dated April 12, 2021.

1.4  PROFESSIONAL STATEMENTS

Supporting data upon which our recommendations are based are presented in subsequent sections
of this report. Recommendations presented herein are governed by the physical properties of the
soils encountered in the geophysical testing, exploration borings, and projected groundwater
conditions. If subsurface conditions other than those described in this report are encountered, GSH
must be informed so that our recommendations can be reviewed and amended, if necessary.

Our professional services have been performed, our findings developed, and our recommendations

prepared in accordance with generally accepted engineering principles and practices in this area at
this time.
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2. PROPOSED CONSTRUCTION

The site is proposed to be developed with 3 warehouse structures and associated pavements. The
structures are anticipated to be one extended level, constructed slab-on-grade, have footprints of
47,040 square feet to 115,808 square feet, and be supported upon conventional spread and
continuous wall footings. Paved parking areas and drive lanes are planned around the structure.

Based on information provided by the structural engineer the structure’s fundamental period will
be approximately 0.4 seconds.

3. SITE CONDITIONS ENT 157822024 PG 156 of 166
3.1 SURFACE

The site is located at approximately 5900 West 6800 North in American Fork, Utah. The
topography of the site is relatively flat, grading down to the south with a total relief of
approximately 6 to 9 feet. Site vegetation consists of agricultural grass fields with
undeveloped/vacant grass land in the western portion of the site.

The site is bounded to the north by 6800 North Street followed by agricultural fields; to the east
by single-family residential structures along with agricultural fields; to the south by agricultural
fields and vacant/undeveloped brush/grass land; and to the west by vacant/undeveloped
brush/grass land followed by 100 West Street and a single-family residential structure adjacent to
the northwest corner of the site.

3.2 SUBSURFACE SOIL AND GROUNDWATER

The following paragraphs provide generalized descriptions of the subsurface profiles and soil
conditions encountered within the borings conducted during this study. As noted in the geotechnical
study, soil conditions may vary in unexplored locations.

The borings were completed to depths ranging from 5.0 to 51.5 feet. The soil conditions
encountered in each of the borings, to the depths completed, were generally similar across the
boring locations.

e Natural soils were encountered below the non-engineered fill or the ground surface in
each boring. The natural soils consisted primarily of clay with varying silt, sand, and
gravel content and sand with varying clay, silt, and gravel content.

The natural clay soils were very soft to stiff, dry to saturated, brown, dark brown, gray, and tan in

color. The natural sand soils were very loose to medium dense, dry to saturated, and gray and
brown in color.
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Groundwater was measured as shallow as 2.8 feet below the existing ground surface during the
geotechnical study for the site.

For a more descriptive interpretation of subsurface conditions, please refer our geotechnical report
completed for the site (GSH Job No. 2354-003-21).
ENT 1IS72:=2024 P6 157 of 146

3.3 SHEAR WAVE VELOCITY PROFILE

The site shear-wave velocity profile was completed utilizing geophysical exploration. The testing
consisted of Refraction Microtremor (ReMi) testing. Testing is performed at the surface using a
series of geophone sensors and a seismic source. A wavefield transformation is performed on the
recorded geophone movements. The transformation is then utilized to create a shear-wave
dispersion curve to model the subsurface shear-wave velocity profile.

The location of the ReMi line on the site is presented on Figure 1, Site Plan. The borings completed
in conjunction with the geotechnical study are also shown on Figure 1.

The site classification for ASCE 7-16 was Site Class F in the geotechnical report due to potentially
liquefiable soils at the site. As a follow up to the geotechnical report the ReMi testing results were
analyzed to a depth of 350 feet with a resulting Vs3o value of 653 ft/s. This characterizes the site
as a Site Class D, Stiff Soil Profile as defined in Chapter 20 of ASCE 7-16.

The shear-wave velocity results are provided on attached Figure 2, Shear-Wave Velocity Profile.
3.4 GEOLOGIC SETTING

The site is located in the Utah Valley, which is in the Basin and Range Physiographic Province.
The Utah Valley is near (west of) the transition between the Basin and Range Physiographic
Province to the west and the Middle Rocky Mountain Physiographic Province to the east. The
Basin and Range Province is characterized by generally north-trending valleys and mountain
ranges that have formed by displacement along normal faults. The Wasatch Fault forms the
boundary between the 2 provinces and has been active for approximately 10 million years. The
Middle Rocky Mountains were formed during a period of regional compression that occurred in
Cretaceous time, about 75 to 70 million years ago (Hunt, 1967). The surficial geology of the area
is characterized by materials deposited within the past 30,000 years by late Pleistocene Lake
Bonneville (Currey and Oviatt, 1985), and young lacustrine and deltaic deposits (Holocene to
upper Pleistocene) deposited on delta margins as the lake receded to its present Great Salt Lake
levels (Hylland et al., 2014). As the ancient lake(s) receded, streams began to regrade through
shoreline deltas formed at the mouths of major Wasatch Range canyons and the eroded material
was deposited in the basin as a series of recessional deltas, alluvial fans, and shoreline sequences.
Toward the east-central portion of the valley where the site is located, shallow-water sediments of
clay, silt, and sand predominate.
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The primary surficial geology of most of the site as interpreted by Solomon and others (2009)
primarily consists of “Lacustrine silt and clay” (Qlmp). Most of the west and some of the east
perimeter of the site consists of "Younger alluvial-fan deposits, undivided" (Qafy).

ENT 157822024 P6 158 of 146
3.5 FAULTING

There are a number of mapped faults near the site. The faults are primarily normal mechanism.
Some of the faults included are the Utah Lake Faults (mapped 1.22 miles south of the site), the
Provo section of the Wasatch fault zone (mapped 4.13 miles northeast of the site), the Salt Lake
City section of the Wasatch fault zone (mapped 9.79 miles north of the site), and the Nephi section
of the Wasatch fault zone (mapped 18.91 miles south-southeast of the site).

4. SITE RESPONSE ANALYSIS

A soil model was developed from the boring, laboratory, and ReMi data from this study and the
geotechnical study for the site.

A series of earthquake time histories were selected and scaled to match the MCER response
spectrum at the base of the soil column. Histories were selected from events with similar
magnitudes, distances and spectral shape in the period ranges of significance for the proposed
structure (approximately 0.4 seconds). These ground motion time histories were input at the base
of the soil column model as outcrop motions, propagated through the soil column model, and
calculated as surface ground motions. This analysis was completed utilizing the ProShake 2.0
software and the data from the program is presented as Figure 3, ProShake 2.0 Report.

The details of the SRA analysis are presented in the following sections.

41 BASE GROUND MOTION

In accordance with Section 21.1.1 and 21.1.2 of ASCE 7-16, a MCER response spectrum was
developed at the base of the model soil column. The base of the soils column was chosen as the
depth of the results from the ReMi testing, 350 feet. The bedrock and resulting site modified base
motions were developed utilizing Section 11.4.6 of ASCE 7-16.

The velocity measured at 350 feet during the ReMi testing was 2110 fi/s therefore a Site Class C,
Stiff Soil was utilized. The resulting parameters for the development of the MCERr response
spectrum for the base ground motion were Sms of 1.516 g, Smi of 0.686 g, and Ti. of 8 seconds
based on USGS gridded values modified for the site soil class conditions.

42  SOIL CONDITION MODEL

A soil model was created utilizing data obtained in our borings, laboratory testing as well as ReMi
testing. The following table shows the soil model and associated parameters. Soils properties for
the soil model were varied during the analyses to evaluate sensitivity and uncertainty as described
in Sections 11.4.3 and 21.1.3 of ASCE 7-16.
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Depth to
Material Bottom of Unit Pl Vs GMAX Soil Model
Name Layer Weight (%) (ft/s) (ksf)
(ft) (pcf)

Surface 7.5 13 15 440 680.0 Darendeli
Clays

Upper 11.5 115 NP 545 1,061.7 | Seed & Idriss
Sands

Upper 19.5 115 15 545 1,061.7 Darendeli
Clays

Middle 30 115 15 625 13962 | Darendeli
Clays

Middle 35 120 NP 680 17246 | Seed & Idriss
Sands

Lower 62 115 1 680 1,652.8 | Darendeli
Clays

Deep 94.5 115 11 695 1,726.5 Darendeli
Clays

Lower 178.5 125 NP 1,555 9,394.3 | Seed & Idriss
Sands

Upper 249.5 130 NP 1,800 13,0913 | Seed,etal.

Gravels

Lower 300 135 NP 2,110 18,680.7 | Seed,etal.

Gravels

The depth to groundwater was taken as 2.8 feet below the existing ground surface.

43 EARTHQUAKE TIME HISTORIES

A series of earthquake time histories were selected and scaled to match the MCER response
spectrum at the base of the soil column. Histories were selected from events with similar
magnitudes, distances and spectral shape in the period ranges of significance for the proposed
structure (approximately 0.4 seconds). Below is a list of the earthquake time histories utilized in
the model.
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Earthquake Station g;‘;l; Ma(%r/iit)u de (Vﬂs/z(; (Iliii:,?ﬁlclf)
| e || e o |
Impe(fliga(‘)’)a“ey El Centro Sgliilge 6.95 700 6.09
Cape(%e;zd)ocmo Petrolia | Reverse |  7.01 1,385 8.18
Ta(blags’,];;an Tabas Reverse 7.35 2,515 2.05
Naha‘(lln;’sg)‘mada Station2 | Reverse |  6.76 1,985 4.93
Loggé’;‘fta LGPC gaie;jz 6.93 1,950 3.88
N(()Il't;);igge Newhall | Reverse 6.69 885 5.92
Chi'%l;’ggj‘iwa“ TCU29 [l e | Le7s | 183
IW@(‘tzeé ggfa“ IWTH25 |Reverse |  6.90 1,660 4.80
Duzz:f,gggu)rkey IRIGM487 Sgﬁiil;" 7.14 2,265 2.65
Ker(r;;:;;l;nty Lglii;tln Reverse 7.36 1,265 38.89

S. DESIGN SPECTRAL ACCELERATIONS

The response spectra produced from the site-specific seismic analysis was compared with the
minimum code spectrum values per ASCE 7-16 Section 21.3, including update presented in
Supplement 1 to ASCE 7-16. This process includes taking the 2014 mapped values from the USGS
and utilizing Fa from Table 11.4-1 and 2.5 as Fy to get the modified accelerations, then reducing
them by 20 percent to obtain the code minimum spectral accelerations. Site Class D was utilized
for these calculations as indicated in the exception in Section 21.3 of ASCE 7-16 and Supplement 1
to ASCE 7-16.

The site-specific response spectrum is generally lower than the minimum code spectrum at various
periods, including the periods of interest. These values are presented in the table below.
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Code 80% Code Modified* Design Spectral
Period Minimum | Site-Specific Site-Specific Acceleration
(sec) Spectra.l Spectra.l Spectra.l ' (2/3 of f?ode Modifie.d
Acceleration | Acceleration Acceleration Site-Specific Acceleration)
(® (®) ) ®
0.05 0.572 0.445 0.572 0.381
0.1 0.739 0.476 0.739 0.493
0.2 1.010 0.694 1.010 0.673
0.3 1.010 1.027 1.027 0.685
0.4 1.010 0.937 1.010 0.673
0.5 1.010 1.027 1.027 0.685
0.6 1.010 1.148 1.148 0.766
0.8 1.010 1.046 1.046 0.698
1.0 0.914 0.992 0.992 0.662
1.2 0.762 0.967 0.967 0.645
1.4 0.653 0.755 0.755 0.503
1.6 0.572 0.606 0.606 0.404
1.8 0.508 0.480 0.508 0.339
2.0 0.457 0.390 0.457 0.305
3.0 0.305 0.214 0.305 0.203
4.0 0.229 0.125 0.229 A 0.153
5.0 0.183 0.080 0.183 0.122

*The greater of the site-specific and the code minimum spectral acceleration.
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6. DESIGN ACCELERATION PARAMETERS

The site-specific response spectrum was analyzed in accordance with the procedure outlined in
ASCE 7-16 Section 21.4 to produce the design acceleration parameters presented in the table
below:

Site-Specific | Spectral Acceleration
Parameter Value (g)
Sps 0.689
Spi 0.774

6.1 CLOSURE

If you have any questions or would like to discuss these items further, please feel free to contact

us at (801) 685-9190.
' mmmm.;%

HUBER

Respectfully submitted,

Reviewed by:

AZI;.—\Spﬂker, f;“‘f/‘-

State of Utah No. 334228

GSH Geotechnical, Inc.

Michael S. Huber, P.E.
State of Utah No. 343650

Vice President/Senior Geotechnical Engineer President/Senior Geotechnical Engineer
MSH/ADS:ab
Encl.

Figure 1, Site Plan

Figure 2, Shear-Wave Velocity Profile
Figure 3, ProShake 2.0 Report
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