AR

When Recorded Mail To: ENT

I

A& 7212021 Pl of %

American Fork City AMDREA ALLEN

! B 1 (COUNT Y, RECoRpER
‘ an Pt 32,00 Ha

American Fork UT 84003 RECORDED FOR AﬁERICAN FORK CITY

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

This Notice is recorded to bind the attached Geotechnical Study dated Mg 15, 20vF  along with the
site grading plan to the property generally located at 380 Sowtw 1000 WEST (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 V9 day of A\Aﬁ“ﬂ" ,20 20 .
b([\; f—
N\ﬁ/
(Rignlature) (Signature)
Grant  Lefsren
(Printed Name) 7 (Printed Name)
Member
(Title) (Title)
STATE OF UTAH )
COUNTY OF U} sl )
On the day of Auqu st , 20 -2'0, personally appeared l}zzfore me
v < amt M embero C RUR Prperly, Hod " DOwner(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. % W

NOTARY PUBLIC ,
SCOTT M ROBERTS Notary Public

.. . ¢
) COMM. # 711750 My Commission Expires: / /;0/ zq
| MY COMMISSION EXPIRES "
APRIL 30, 2024
STATE OF UTAH

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



ENT $672:2021 P62 of 74

Exhibit A

Legal Description of Property
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Block 1 - Phase 1 Plat

Beginning at a point being South 89°53’31” East 1,254.99 feet along section line and South 2,798.01 feet
from the Northwest Corner of Section 22, Township 5 South, Range 1 East, Salt Lake Base and Meridian;
and running

thence South 89°23'30" East 167.37 feet;

thence Southwesterly 23.47 feet along the arc of a 15.00 foot radius curve to the left (center
bears South 00°36'30" West and the chord bears South 45°46'32" West 21.15 feet with a central angle
of 89°39'57");

thence South 00°56'33" West 403.13 feet;

thence Southeasterly 23.56 feet along the arc of a 15.00 foot radius curve to the left (center
bears South 89°03'27" East and the chord bears South 44°03'27" East 21.21 feet with a central angle of
90°00'00");

thence South 00°56'33" West 56.00 feet;

thence Southwesterly 23.56 feet along the arc of a 15.00 foot radius curve to the left (center
bears South 00°56'33" West and the chord bears South 45°56'33" West 21.21 feet with a central angle
of 90°00'00");

thence South 00°56'33" West 48.23 feet;

thence Southerly 52.22 feet along the arc of a 128.00 foot radius curve to the right (center bears
North 89°03'27" West and the chord bears South 12°37'47" West 51.86 feet with a central angle of
23°22'27");

thence Southerly 20.51 feet along the arc of a 15.00 foot radius curve to the left {(center bears
South 65°43'41" East and the chord bears South 14°54'24" East 18.95 feet with a central angle of
78°21'25");

thence South 24°38'42" West 57.30 feet;

thence Westerly 27.45 feet along the arc of a 15.00 foot radius curve to the left (center bears
South 37°53'22" West and the chord bears South 75°27'26" West 23.78 feet with a central angle of
104°51'53");

thence North 57°17'35" West 56.55 feet;

thence Northerly 24.66 feet along the arc of a 15.00 foot radius curve to the left (center bears
North 63°54'44" West and the chord bears North 21°01'00" West 21.98 feet with a central angle of
94°12'31");

thence Westerly 118.76 feet along the arc of a 325.00 foot radius curve to the left (center bears
South 21°52'45" West and the chord bears North 78°35'21" West 118.10 feet with a central angle of
20°56'12");

thence North 89°03'27" West 43.73 feet;

thence North 00°56'33" East 56.00 feet;

thence South 89°03'27" East 43.73 feet;

thence Southeasterly 148.74 feet along the arc of a 381.00 foot radius curve to the right (center
bears South 00°56'33" West and the chord bears South 77°52'25" East 147.80 feet with a central angle
of 22°22'04");

thence Northeasterly 25.42 feet along the arc of a 15.00 foot radius curve to the left (center
bears North 23°18'37" East and the chord bears North 64°46'11" East 22.48 feet with a central angle of
97°04'54");

thence Northeasterly 19.19 feet along the arc of a 72.00 foot radius curve to the left {center
bears North 73°47'18" West and the chord bears North 08°34'44" East 19.14 feet with a central angle of
15°16'21");

thence North 00°56'33" East 76.96 feet;
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thence North 89°27'33" West 162.54 feet;

thence North 00°32'27" East 20.00 feet;

thence South 89°27'33" East 46.29 feet;

thence Northeasterly 15.64 feet along the arc of a 10.00 foot radius curve to the left (center
bears North 00°32'27" East and the chord bears North 45°44'30" East 14.09 feet with a central angle of
89°35'54");

thence North 00°56'33" East 438.97 feet;

thence South 89°03'27" East 10.00 feet;

thence North 00°56'33" East 6.27 feet to the point of beginning.

Contains 102,401 Square Feet or 2.351 Acres and 16 Townhomes
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Black 1 ~ Phase 1 Plat “A” Condominium

Beginning at a point being South 89°53’31” East 1,183.39 feet along section line and South 2,797.39 feet
from the Northwest Corner of Section 22, Township 5 South, Range 1 East, Salt Lake Base and Meridian;
and running

thence South 89°23'30" East 71.61 feet;

thence South 00°56'33" West 6.27 feet;

thence North 89°03'27" West 10.00 feet;

thence South 00°56'33" West 152.25 feet;

thence North 83°05'03" West 81.49 feet;

thence North 00°56'33" East 138.14 feet;

thence Northeasterly 31.30 feet along the arc of a 20.00 foot radius curve to the right (center
bears South 89°03'27" East and the chord bears North 45°46'32" East 28.20 feet with a central angle of
89°39'57") to the point of beginning.

Contains 12,873 Square Feet or 0.296 Acres
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Block 1 — Phase 1 Plat “B” Condominium

Beginning at a point being South 89°53’31” East 1,160.91 feet along section line and South 2,955.18 feet
from the Northwest Corner of Section 22, Township 5 South, Range 1 East, Salt Lake Base and Meridian;
and running

thence South 89°03'27" East 81.49 feet;

thence South 00°56'33" West 155.62 feet;

thence North 89°03'27" West 95.97 feet;

thence North 10°08'21" East 27.13 feet;

thence Northeasterly 126.72 feet along the arc of a 789.50 foot radius curve to the left (center
bears North 79°51'39" West and the chord bears North 05°32'27" East 126.59 feet with a central angle
of 09°11'48");

thence North 00°56'33" East 2.66 feet to the point of beginning.

Contains 13,437 Square Feet or 0.308 Acres
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Block 1 — Phase 1 Plat “C” Condominium

Beginning at a point being South 89°53’31” East 1,143.86 feet along section line and South 3,110.58 feet
from the Northwest Corner of Section 22, Township 5 South, Range 1 East, Salt Lake Base and Meridian;
and running

thence South 89°03'27" East 95.97 feet;

thence South 00°56'33" West 131.09 feet;

thence Southwesterly 15.64 feet along the arc of a 10.00 foot radius curve to the right (center
bears North 89°03'27" West and the chord bears South 45°44'30" West 14.09 feet with a central angle
of 89°35'54");

thence North 89°27'33" West 107.21 feet;

thence Northerly 50.33 feet along the arc of a 710.50 foot radius curve to the right (center bears
South 83°55'10" East and the chord bears North 08°06'35" East 50.32 feet with a central angle of
04°03'31");

thence North 10°08'21" East 93.11 feet to the point of beginning.

Contains 15,143 Square Feet or 0.348 Acres
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Block 1 — Phase 1 Plat “D” Condominium

Beginning at a point being South 89°53’31” East 1,120.37 feet along section line and South 3,252.10 feet
from the Northwest Corner of Section 22, Township 5 South, Range 1 East, Salt Lake Base and Meridian;
and running

thence South 89°27'33" East 60.92 feet;

thence South 00°32'27" West 20.00 feet;

thence South 89°27'33" East 162.54 feet;

thence South 00°56'33" West 76.96 feet;

thence Southwesterly 19.19 feet along the arc of a 72.00 foot radius curve to the right (center
bears North 89°03'27" West and the chord bears South 08°34'37" West 19.13 feet with a central angle
of 15°16'08");

thence Southwesterly 25.42 feet along the arc of a 15.00 foot radius curve to the right (center
bears North 73°47'18" West and the chord bears South 64°45'40" West 22.49 feet with a central angle
of 97°05'56");

thence Northwesterly 148.74 feet along the arc of a 381.00 foot radius curve to the left (center
bears South 23°18'37" West and the chord bears North 77°52'25" West 147.80 feet with a central angle
of 22°22'04");

thence North 89°03'27" West 43.73 feet;

thence Northwesterly 23.56 feet along the arc of a 15.00 foot radius curve to the right (center
bears North 00°56'33" East and the chord bears North 44°03'27" West 21.21 feet with a central angle of
90°00'00");

thence North 00°56'33" East 16.98 feet;

thence Northeasterly 63.71 feet along the arc of a 710.50 foot radius curve to the right (center
bears South 89°03'27" East and the chord bears North 03°30'42" East 63.69 feet with a central angle of
05°08'17") to the point of beginning.

Contains 20,418 Square Feet or 0.469 Acres
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Exhibit B

Geotechnical Study
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1.0 EXECUTIVE SUMMARY

This report presents the results of a geotechnical investigation conducted for the proposed Ted
Frandsen property which is to consist of a townhome and multi-family development to be located
in American Fork, Utah. The purposes of this investigation were to assess the nature and
engineering properties of the subsurface soils at the proposed site and to provide
recommendations for general site grading and the design and construction of pavement,
foundations, and slabs-on-grade. In addition, a slope stability analysis was completed on the
relatively steep slope located on the northern portion of the site.

Based on the subsurface conditions encountered at the site, it is our opinion that the subject site
is suitable for the proposed construction provided that the recommendations contained in this
report are complied with. Subsurface conditions were investigated through the advancement of
eight exploratory test pits and one exploratory borehole. Test pits ranged from 8 to 10 feet below
the existing grade and the single borehole was advanced to 51V feet to assess liquefaction at the
site. Based on our observations, the subject property is underlain by Pleistocene-aged Bonneville
regressive lake cycle deposits. Groundwater was encountered in each of the test pits and borehole
advanced for this project at a depth ranging from 3 to 7 feet. Liquefaction potential at the site was
assessed to be high due to the dense nature of the soils encountered in our borehole explorations.
Results of our liquefaction potential analysis indicates that upwards of 1% inches of differential
settlement caused by liquefaction is possible during a maximum credible earthquake event.

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

A laboratory obtained CBR of 2.0 for near-surface soils was utilized in the pavement design. Based on
assumed traffic loads, a pavement section of 3 inches of asphalt over 6 inches of untreated base course
over 16 inches of granular borrow. Alternatively, a pavement section of 3 inches of asphalt over 18
inches of untreated base course may be utilized. Recommendations for general site grading, design of
foundations, slabs-on-grade, moisture protection as well as other aspects of construction are included in
this report.

NOTE: This executive summary is not intended to replace the report of which it is part and should not be
used separately from the report. The executive summary omits a number of details, any one of which could be
crucial to the proper application of this report

Copyright © 2019 GeoStrata | R1012-019
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2.0 INTRODUCTION

2.1 PURPOSE AND SCOPE OF WORK

This report presents the results of a geotechnical investigation conducted for the proposed
residential development to be constructed on the Frandsen Property located at approximately
6941 West 7750 North in American Fork City, Utah. The purposes of this investigation were to
assess the nature and engineering properties of the subsurface soils at the proposed site and to
provide recommendations for general site grading and the design and construction of foundations

and slabs-on-grade.

The scope of work completed for this study included a site reconnaissance, subsurface
exploration, soil sampling, laboratory testing, engineering analyses, and preparation of this
report. Our services were performed in accordance with our proposal and signed authorization,
dated April 18, 2018. The recommendations contained in this report are subject to the limitations

presented in the "Limitations” section of this report.

2.2 PROIJECT DESCRIPTION

The roughly rectangular-shaped project site is located just south of 6941 West 7750 North in
America Fork City, Utah (see Plate A-1, Site Vicinity Map). Based on information provided from
the client, we understand that the proposed development will consist of a mixed townhome and
multi-family development with a total of approximately 480 units on the 22.5-acre property.
Structural plans were not available at the time this report was prepared; however, we anticipate
footing loads on the order of 3 to 5 kips per lineal foot and column loads of up to 285 kips for
buildings of up to 4-stories.

Copyright © 2019 GeoStrata 2 R1012-019
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3.0 METHOD OF STUDY

3.1 SUBSURFACE INVESTIGATION

As part of this investigation, subsurface conditions were investigated through the advancement of
eight exploratory test pits and one exploratory borehole. Test pits ranged from 8 to 10 feet below
the existing grade, and the single borehole was advanced to a depth of 51%2 feet below the site
grade as it existed at the time of our investigation to assess liquefaction potential. The
approximate locations of the explorations are shown on the Exploration Location Map, Plate A-2
in Appendix A. Exploration points were selected to provide a representative cross section of the
subsurface soil conditions in the anticipated vicinity of the proposed structures. Subsurface soil
conditions as encountered in the explorations were logged at the time of our investigation by a
qualified geotechnical engineer and are presented on the enclosed Borehole Log, Plates B-1 to B-
2 and Test Pit Logs B-3 to B-10 in Appendix B. A Key to USCS Soil Symbols and Terminology
is presented on Plate B-11.

One 8-inch-diameter hollow-stem auger boring (B-1) was drilled using a CME-75 truck-mounted
drill rig. Standard penetration tests (SPTs) were conducted using a 140-pound automatic hammer
falling 30 inches in general accordance with ASTM (2011a) D1586. Samples were collected at 2-
4 to 5-foot intervals by driving either a standard 1.4-inch-diameter SPT Split-Spoon sampler or a
2.5-inch-diameter modified California Sampler. Test Pits (B-2 to B-9) were completed using a

mini-ex.

All samples were transported to our laboratory for testing to evaluate engineering properties of
the various earth materials observed. The soils were classified according to the Unified Soil
Classification System (USCS) by the Geotechnical Engineer. Classifications for the individual
soil units are shown on the attached Exploration Logs B-1 to B-10.

3.2  LABORATORY TESTING

Geotechnical laboratory tests were conducted on samples obtained during our field investigation.
The laboratory testing program was designed to evaluate the engineering characteristics of onsite

earth materials. Laboratory tests conducted during this investigation include:

- Grain Size Distribution Analysis (ASTM D422)
- Atterberg Limits Test (ASTM D4318)

Copyright © 2019 GeoStrata 3 R1012-019
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- Density-Moisture Relationship Test (Proctor Test) (ASTM D698)

- California Bearing Ratio Test (CBR) (ASTM D1883-05)

- Collapse Potential Test (ASTM D 5333)

- 1-D Consolidation Test (ASTM D2435)

- Water-soluble sulfate concentration for cement type recommendations

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

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

to B-10), the Laboratory Summary Table and the test result plates presented in Appendix C

(Plates C-1 and C-13).

3.3 ENGINEERING ANALYSIS

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

the accepted standard of care.

Copyright © 2019 GeoStrata 4 R1012-019



ENT 4672121321 P6 18 of 74

40 GENERALIZED SITE CONDITIONS

4.1 SURFACE CONDITIONS

During the time of out investigation, the property currently existed as agricultural land planted in
alfalfa. The northern most boundary of the property was approximately 330 feet south of 7750 N.
Access to the property was through an unmarked dirt road running along the western most
boundary of the property. Along the dirt access road was an irrigation ditch that was flowing
during out field investigation. The site is relatively flat, having a maximum topographic relief of

approximately 3 feet.

4.2  SUBSURFACE CONDITIONS

As mentioned previously, the subsurface conditions were investigated through the advancement
of eight exploratory test pits and one exploratory borehole. The test pits ranged from 8 to 10 feet
below the existing grade and the borehole was advanced to a depth of 51% feet. Subsurface soil
conditions as encountered in the explorations were logged at the time of our investigation by a
qualified geotechnical engineer and are presented on the enclosed Borehole Log, Plates B-1 to B-
2 and Test Pit Logs, Plates B-3 to B-10 in Appendix B. A Key to USCS Soil Symbols and
Terminology is presented on Plate B-11. The soil and moisture conditions encountered during

our investigation are discussed below.

4.2.1 Soils

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

encountered are described below:

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

to overlie the majority of the site.

Copyright © 2019 GeoStrata 5 R1012-019
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Pleistocene-aged Lacustrine Deposits: Fine-grained deposits were encountered in each of

explorations underlying the topsoil and were generally observed to consist of fine-grained soils
overlying coarse-grained soils. The fine-grained soils consisted of soft to stiff, moist to wet,
brown to grey-brown, Lean CAY (CL) and SILT (ML) each with various amounts of fine- to
medium-grained sand and gravel. These deposits occasionally contained fine pinholes
throughout. Coarse-grained soils were encountered in our borehole exploration at a depth of 20
feet, and consisted of loose to dense, medium brown to black, wet Silty SAND (SM) with inner-
bedded laminations approximately 1 foot thick of SILT (ML) and Lean CLAY(CL). These
deposits persisted to the full depth of our explorations (51%2 feet).

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

interpolating subsurface conditions between and beyond the exploration locations.

4.2.2 Groundwater Conditions

Groundwater was encountered in each of the site explorations at a depths ranging from 3 to 7 feet
below the existing site grade. GeoStrata installed piezometers in two of our test pit locations in
order to measure the depth of groundwater at a later time in order to get additional groundwater
elevation measurements after the groundwater elevation had equilibrated. GeoStrata returned to
the site on May 6", 2019 in order to take additional readings. The results of our readings are

summarized in the following table;

Seasonal fluctuations in precipitation, surface runoff from adjacent properties, or other on or
offsite sources may increase moisture conditions; groundwater conditions can be expected to rise
several feet seasonally depending on the time of year. Due to the potential presence of elevated
groundwater as well as the fine-grained nature of the exposed soils, it is recommended that
foundation drains be incorporated into the design of the project. Recommendations concerning

the foundation drains may be found in Section 6.7 of this report.
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4.2.3 Hydro-Collapse Potential

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

considered.

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

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

4.2.4 Compressible Soils

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

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

5.1 GEOLOGIC SETTING

The site is located in American Fork, Utah at an elevation of approximately 4,508 to 4,511 feet
above sea level in the Utah Valley. The Utah Valley represents a deep, sediment-filled structural
basin of Cenozoic age flanked by uplifted blocks, the Wasatch Range on the east, and the Lake
and East Tintic Mountains on the west. The Wasatch Range is the easternmost expression of

pronounced Basin and Range extension in north-central Utah.

The near-surface geology of the Utah Valley is dominated by sediments, which were deposited
within the last 30,000 years by Lake Bonneville (Hintze, 1993). The lacustrine sediments near the
mountain front consist mostly of gravel and sand. As the lake receded, streams began to incise
large deltas formed at the mouths of major canyons along the Wasatch Range, and the eroded
material was deposited in shallow lakes and marshes in the basin and in a series of recessional
deltas and alluvial fans. Sediments toward the center of the valley are predominately deep-water
deposits of clay, silt and fine sand. However, these deep-water deposits are in places covered by a
thin post-Bonneville alluvial cover. Most surficial deposits along the Wasatch fault zone were
deposited during the Bonneville Lake Cycle that was the last cycle of Lake Bonneville between
approximately 32 to 10 ka (thousands of years ago) and in the Holocene (< 10 ka). As mentioned
previously, the surficial sediments at the site are mapped as consisting of Pleistocene- to
Holocene-aged fine-grained lacustrine deposits associated with the transgressive phase of the

Bonneville lake cycle.

5.2 SEISMICITY AND FAULTING

The site lies within the north-south trending belt of seismicity known as the Intermountain
Seismic Belt (ISB) (Hecker, 1993). The ISB extends from northwestern Montana through
southwestern Utah. There are no known active faults that pass under or immediately adjacent to
the subject property (Black and others, 2003). An active fault is defined as a fault that has had
activity within the Holocene (<11ka). No active faults are mapped through or immediately
adjacent to the site (Black and others, 2003, and Machette, 1992). The site is located
approximately 5 miles southwest of the Provo section of the Wasatch Fault Zone. The Provo
segment is one of the longest sections of the Wasatch Fault Zone (Hecker, 1993) and is estimated
to be approximately 43 miles long with a reported rupture length of 37 miles and a maximum
potential to produce earthquakes up to magnitude (M) 7.5 to 7.7 (Black et al, 2003). During the
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Quaternary Period there is evidence that as many as 10 to 15 earthquakes have occurred along
this segment in the last 15,000 years (Hecker, 1993). The site is also located approximately 2%2
miles northeast of the mapped Utah Lake Faults and Folds (ULFF). The ULFF consists of several
northeast- to northwest-trending faults and folds located beneath Utah Lake and are reported to
have been active in the past 15 ka (Black et al, 2003). However, since the ULFF is at the bottom
of a large lake these faults are poorly understood — as such, the USGS does not include ULFF in
their fault database for seismic hazard analysis. Analysis of the ground shaking hazard along the
Wasatch Front suggests that the Wasatch Fault Zone is the single greatest contributor to the
seismic hazard in the Salt Lake City region. Each of the faults listed above show evidence of

Holocene-aged movement, and is therefore considered active.

Seismic hazard maps depicting probabilistic ground motions and spectral response have been
developed for the United States by the U.S. Geological Survey as part of NEHRP/NSHMP
(Frankel et al, 1996). These maps have been incorporated into both NEHRP Recommended
Provisions for Seismic Regulations for New Buildings and Other Structures (FEMA, 2015) and
the International Building Code (IBC) (International Code Council, 2015). Spectral responses for
the Maximum Considered Earthquake (MCER) are shown in the table below. These values
generally correspond to a two percent probability of exceedance in 50 years (2PES0) for a “Suff
Soil” site. To account for site effects, site coefficients which vary with the magnitude of spectral
acceleration are used. Based on our field exploration, it is our opinion that this location is best
described as a Site Class E. The spectral accelerations are shown in the table below. The spectral
accelerations are calculated based on the site’s approximate latitude and longitude of 40.3686° N
and -111.8260° W respectively and the USGS Seismic Design Maps web ased application. Based
on IBC, the site coefficients are Fa=1.04 and F,=1.62. From this procedure, the peak ground
acceleration (PGA) is estimated to be 0.48g.

MCE Seismic Response Spectrum Spectral Acceleration Values for IBC Site Class D?

Site Location: Site Class D Site Coefficients:
Latitude = 40.3686 N Fa=1.04
Longitude = -111.8260 W Fv =1.62
Spectral Period (sec) Response Spectrum Spectral Acceleration (g)
0.2 Sms=(FaxSs=1.04%1.13) = 1.19
1.0 Smi=(F+S1=1.62*385) = .628
*IBC 1615.1.3 recommends scaling the MCE values by 2/3 to obtain the design speciral
response acceleration values; values reported in the table above have not been reduced.
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53  LIQUEFACTION

Certain areas within the intermountain region possess a potential for liquefaction during seismic
events. Liquefaction is a phenomenon whereby loose, saturated, granular soil deposits lose a
significant portion of their shear strength due to excess pore water pressure buildup resulting
from dynamic loading, such as that caused by an earthquake. Among other effects, liquefaction
can result in densification of such deposits causing settlements of overlying layers after an
earthquake as excess pore water pressures are dissipated. The primary factors affecting
liquefaction potential of a soil deposit are: (1) level and duration of seismic ground motions; (2)

soil type and consistency; and (3) depth to groundwater.

Based on our review of the Liquefaction-Potential Map for Utah County, Utah, Non-Technical
Summary (Anderson, 1994), the site is located in an area currently designated as having a “High”
potential for liquefaction. “High” liquefaction potential indicates that there is a 50% probability
of having an earthquake within a 100-year period that will be strong enough to cause
liquefaction. Therefore, we evaluated the potential for liquefaction at the site based on
procedures presented at the 1996 NCEER and 1998 NCEER/NSF liquefaction workshops (Youd
et al,, 2001) and in general accordance with Guidelines for Analyzing and Mitigating
Liquefaction Hazards in California published by the Southern California Earthquake Center
(SCEC) (Martin and Lew, 1999). Our analysis considered the MCE as the design-level seismic
event (an event with a 2 percent probability of occurrence in 50 years, or an event having a
2,4775-year average return period). This is a slight deviation from the Martin and Lew 1999
recommendations, which recommends that the 10 percent in 50 years ground motion
(10PE50/ARP 475 years), or Design Basis Earthquake (DBE) should be used for analysis. The
MCE seismic event is estimated to produce a PGA of 0.48g (see Section 5.2). Our analysis also
considered the deaggregated moment magnitude for the site (the earthquake magnitude having
the greatest contribution to the hazard), which is estimated to be 7.1 Mw
(https://earthquake.usgs.gov/hazards/interactive/)

Based on our analysis, soil layers encountered at depths between 20 - 51V feet are considered
susceptible to liquefaction during a design-level seismic event. The analysis suggests
approximately 2.2 inches of liquefaction-induced settlement could occur as a result of a design-
level seismic event occurring at the site.

We evaluated the potential for surface manifestations and damage arising from liquefaction
based on the Ishihara (1985) method, assuming existing soil conditions. The Ishihara
liquefaction-induced-damage curve used is for a 0.19g maximum ground acceleration (the 200
gal curve on the Ishihara chart), which is appropriate for the site considering magnitude scaling
factors (in Japan, a magnitude scaling factor is typically applied to the PGA to account for a 7.7-
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7.8 Mw). Based on this analysis, there appears to be a low potential for surface manifestations
and related damage from liquefaction for existing soil conditions. This is a general qualitative
finding, where, for example, “severe” would be a point well above the curve for liquefaction-
induced damage, and “low” would be on or slightly below the curve.

Estimates of seismically-induced settlement are addressed in Section 6.4.2.
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6.0 ENGINEERING ANALYSIS AND RECOMMENDATIONS

6.1 GENERAL CONCLUSIONS

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

so that our recommendations can be reviewed and revised as changes or conditions may require.

Based on the subsurface conditions encountered at the site, it is our opinion that the subject site is
suitable for the proposed development provided that the recommendations contained in this report

are incorporated into the design and construction of the project.

Based on our field observations, the site is overlain by approximately 18 inches of clayey topsoil. It
is recommended that this topsoil unit be removed in all areas underlying proposed structures, fill
sections, concrete flatwork, or pavement sections. It is likewise recommended that this material

not be used as structural fill in these areas, but may be utilized in landscaped areas.

As mentioned previously, groundwater was measured in our piezometers as being located at a depth
ranging from 3 to 7 feet below the existing site grade. As such, GeoStrata recommends that all top
of slab elevations be maintained a minimum of 36-inches above the groundwater elevation unless
foundation drains be incorporated into the design of the project. In addition, the contractor should
anticipate using a dewatering system and additional shoring in all excavations extending deeper
than 5 feet.

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

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

6.2 EARTHWORK

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

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

moisture conditions.

6.2.1 General Site Preparation and Grading

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

may be conducted to bring the site to design elevations.

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

recommendations presented in this report are complied with.

6.2.2 Soft Soil Stabilization

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

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

4508, or equivalent as approved by the Geotechnical Engineer.

6.2.3 Excavation Stability

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

regulations, GeoStrata can respond and provide recommendations as needed.

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

these recommendations.

6.2.4 Structural Fill and Compaction

All fill placed for the support of structures, concrete flatwork, or pavements should consist of
structural fill. The native clayey soils may be utilized as structural fill; however, the contractor

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

fill frequently to assess the maximum dry density, fines content, and moisture content, etc.

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

Engineer prior to use.

All structural fill should be placed in maximum 6-inch loose lifts if compacted by small hand-
operated compaction equipment, maximum 8-inch loose lifts if compacted by light-duty rollers,
and maximum 10-inch loose lifts if compacted by heavy duty compaction equipment that is
capable of efficiently compacting the entire thickness of the lift. We recommend that all
structural fill be compacted on a horizontal plane, unless otherwise approved by the geotechnical
engineer. Structural fill should be compacted to at least 95% of the maximum dry density as
determined by ASTM D-1557 where total fill thickness is less than 5 feet. Where total structural
fill thickness is 5 feet or more, structural fill should be compacted to at least 98% of the
maximum dry density (ASTM D-1557). The moisture content should be at or slightly above the
optimum moisture content at the time of placement and compaction. Also, prior to placing any
fill, the excavations should be observed by the geotechnical engineer to observe that any
unsuitable materials or loose soils have been removed. In addition, proper grading should
precede placement of fill, as described in the General Site Preparation and Grading subsection
of this report (Section 6.2.1).

The gradation, placement, moisture, and compaction recommendations contained in this section
meet our minimum requirements but may not meet the requirements of other governing agencies
such as city, county, or state entities. If their requirements exceed our recommendations, their

specifications should override those presented in this report.
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6.3  FOUNDATIONS

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

should be embedded a minimum of 18 inches for confinement.

6.3.1 Installation and Bearing Material

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

recommendations and be placed and compacted as recommended in Section 6.2.4 of this report.

6.3.2 Bearing Pressure

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

1/3 to include the sum of all loads including wind and seismic.

6.3.3 Static Settlement

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

6.3.4 Dynamic Settlement

Dynamic settlement (or seismically induced settlement) consists of dry dynamic settlement of
unsaturated soils (above groundwater) and liquefaction-induced settlement (below groundwater).
During a strong seismic event, seismically induced settlement can occur within loose to

moderately dense sandy soil due to reduction in volume during, and shortly after, an earthquake

Copyright © 2019 GeoStrata 16 R1012-019



ENT 4672: 2021 PG 30 of 74

event. Settlement caused by ground shaking is often nonuniformly distributed, which can result

in differential settlement.

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

Surface manifestation of liquefaction, including total and differential settlement, will likely be
somewhat less than calculated, since the site is underlain by approximately 20 feet of non-
liquefiable soil. It is our qualitative engineering judgment that the potential for surface
manifestation of liquefaction at this site is low (see discussion in Section 5.3). As such, for
design purposes, GeoStrata recommends that dynamic differential settlement be modeled as 12
inches over a horizontal distance of 40 feet. Recommendations for the mitigation of this

settlement are provided in Section 6.3.5 of this report.
6.3.5 Granular Columns and Helical Piers

If the foundations for the proposed structures cannot be designed to withstand up to 1% inches of
differential settlement due to liquefaction, the foundations should be supported on either granular
columns or a deep foundation system such as helical piers. Granular columns are the preferred
method because they will substantially reduce or eliminate the potential for liquefaction of the
native soil if properly designed and installed. Granular columns are particularly effective in
controlling liquefaction because they reduce the potential for it in four ways: (1) Reduce the
shearing stresses on the native soil due to stress concentration within the stiffer granular
columns; (2) they act as drainage wells, thereby allowing generated excess pore water pressures
to dissipate rapidly, resulting in lower magnitudes of excess pore water pressure; (3) they
increase the density of the native soil; and (4) they increase the confining pressures in the native
soil. Research conducted in New Zealand by the University of Texas at Austin following the
2010-2011 Christchurch earthquakes in which liquefaction was a major hazard, proved the
effectiveness of granular columns, and in particular Geopier Rammed Aggregate Piers, in
controlling liquefaction. The granular columns should extend throughout the liquefiable sand
layers observed in the range of 5 to 18 feet below the existing site grade. A contractor
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specializing in granular column design and installation should be consulted for the design and

installation of granular columns if they are used to support the concrete pad.

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

foundations.

6.3.6 Frost Depth

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

soils on which footings will bear shall be protected from freezing.

6.3.7 Construction Observation

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

for material and compaction requirements.
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6.3.8 Foundation Drainage

As stated in Section 6.1 of this report, potentially saturated soils were encountered at a depth
ranging from 3 to 7 feet below the existing site grade. As such, it is recommended that all top of
slab elevations be maintained a minimum of 36 inches above the elevation of the groundwater
table. In addition, the IBC Section 1805 Dampproofing and Waterproofing recommends the
construction of a foundation drain around any walls or portions thereof that retain earth and

enclose spaces and floors below grade.

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

6.4  EARTH PRESSURES AND LATERAL RESISTANCE

Lateral forces imposed upon conventional foundations due to wind or seismic forces may be
resisted by the development of passive earth pressures and friction between the base of the
footing and the supporting subgrade. In determining the frictional resistance, coefficient of
friction of 0.35 should be used for fine-grained native soils against concrete. A coefficient of

friction of 0.44 should be used for coarse-grained native soils against concrete.
Ultimate lateral earth pressures from granular backfill acting against buried walls and structures

may be computed from the lateral pressure coefficients or equivalent fluid densities presented in

the following table:
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T Equivalent Fluid Density
Condition - . s A G e
Lrs L - -(pounds.per cubic foot) :: .

Active* 33
At-rest** 0.47 56
Passive* 7.33 880
Seismic Active *** 0.59 71
Seismic Passive *** -2.97 -357

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

These coefficients and densities assume level, granular backfill with no buildup of hydrostatic
pressures. The force of the water should be added to the presented values if hydrostatic pressures
are anticipated. If sloping backfill is present, we recommend the geotechnical engineer be
consulted to provide more accurate lateral pressure parameters once the design geometry is
established.

Walls and structures allowed to rotate slightly should use the active condition. If the element is
constrained against rotation, the at-rest condition should be used. These values should be used
with an appropriate factor of safety against overturning and sliding. A value of 1.5 is typically
used. Additionally, if passive resistance is calculated in conjunction with frictional resistance, the

passive resistance should be reduced by 2.

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

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

embedment, should usually be neglected in design.
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6.5  CONCRETE SLAB-ON-GRADE CONSTRUCTION

Concrete slabs-on-grade should be constructed over at least 4 inches of compacted gravel
overlying native soils or a zone of structural fill that is at least 12 inches thick. Disturbed native
soils should be compacted to at least 95% of the MDD as determined by ASTM D-1557
(modified proctor) prior to placement of gravel. The gravel should consist of road base or clean
drain rock with a 3%-inch maximum particle size and no more than 12 percent fines passing the
No. 200 mesh sieve. The gravel layer should be compacted to at least 95 percent of the MDD of
modified proctor or until tight and relatively unyielding if the material is non-proctorable. All
concrete slabs should be designed to minimize cracking as a result of shrinkage. Consideration

should be given to reinforcing the slab with welded wire, re-bar, or fiber mesh.

6.6  MOISTURE PROTECTION AND SURFACE DRAINAGE

Moisture should not be allowed to infiltrate the soils in the vicinity of the foundations. We

recommend the following mitigation measures be implemented at the building location.

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

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

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

e Jetting (injecting water beneath the surface) to compact backfill against foundation soils
may result in excessive settlement beneath the building and is not allowed.

¢ Backfill against foundations walls should consist of on-site native fine-grained soils and
should be placed in lifts and compacted to 90% modified proctor to create a moisture

barrier.

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

settlements causing structural damage.
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6.7 PAVEMENT DESIGN

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

“Test Pit | Depth (ft) | Soil Type | CBR (%)
TP-6 2.0 CL 2.0.

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

in calculation of loading for each pavement sections’ design life.

6.7.1 Standard Pavement Section Design

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

. Asphalt . | Untreated Base |- Granular: .
_Concrete((in). | - Course'(in). . |- Subbase (in)
3.0 6 16
3.0 18 -

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

anticipate maintenance or a decrease in the design life of the pavement area.

The pavement section thicknesses above assume that there is no mixing over time between the

road base and the softer native layers below. In order to prevent mixing or fines migration, and
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thereby prolong the life of the pavement section, we recommend that the owner give
consideration to placing a non-woven filter fabric between the native soils and the road base. We
recommend that a Propex Geotex® NW-401, NW-601, or a GeoStrata-approved equivalent be

used.

6.7.2 Woven Geotextile Reinforced Pavement Section

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

following pavement section design:

. Asphalt™ ‘;:’Un'tr’eaﬂtféd:'B_:ésg“ Granular-" “| Woven
“‘Concrete (in) |~ Course(in) - | Subbase (in) |~ Geotextile
3.0 12 --- RS380i

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

The pavement sections discussed above meet our minimum recommendations for pavement

design. It should be noted that more stringent pavement section requirements may be enforced by

American Fork City or other governing agency.
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6.8  SOIL CORROSION

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

these tests are summarized in the table below.

" BoreHole [ Depth | Sulfate [ Resistvity [ (o
Number | “(ft) | “(ppm). | o (¢ |7 SeiteH:
TP-6 2 37.3 8.2

Test results indicate that the soluble sulfate concentrations of 37.7 ppm. Based on the American
Concrete Institute (ACI) Building Code, these concentrations represent “negligible” degree of
sulfate attack on concrete structures. Type I/Il Portland Cement Concrete (PCC) may be used for
concrete elements in contact with the onsite soils or properly placed and compacted granular

structural fill.

Laboratory soil resistivity has a direct impact on the degree of corrosion in underground steel
structures. A decrease in resistivity relates to an increase in corrosion activity and therefore
dictates that protective treatment to be used. Results from the laboratory resistivity tests indicate
a range of resistivity of 610 ohm-cm. Based on the resistivity test results, the onsite soils are

considered to be “very corrosive” if saturated in the field.
Results of the ion hydrogen concentration (pH) tests were 8.2. Concentrations above 7 are
considered basic and are less likely to contribute to corrosion attack on subsurface steel

structures.

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

corrosion.
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70 CLOSURE

7.1 LIMITATIONS

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

changes from that described in this report, GeoStrata should be notified.

This report was prepared in accordance with the generally accepted standard of practice at the

time the report was written. No warranty, expressed or implied, is made.

It is the Client's responsibility to see that all parties to the project including the Designer,
Contractor, Subcontractors, etc. are made aware of this report in its entirety. The use of
information contained in this report for bidding purposes should be done at the Contractor's

option and risk.

7.2  ADDITIONAL SERVICES

The recommendations made in this report are based on the assumption that an adequate program
of tests and observations will be made during construction. GeoStrata staff should be on site to
verify compliance with these recommendations. These tests and observations should include, but

not necessarily be limited to, the following:

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

e Observation of soft/loose soils over-excavation.

e Observation of temporary excavations and shoring.

e Consultation as may be required during construction.

¢ Quality control and observation of concrete placement.
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We also recommend that project plans and specifications be reviewed by GeoStrata to verify
compatibility with our conclusions and recommendations. Additional information concerning the

scope and cost of these services can be obtained from our office.
We appreciate the opportunity to be of service on this project. Should you have any questions

regarding the report or wish to discuss additional services, please do not hesitate to contact us at
your convenience at (801) 501-0583.
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s A )
| STARTED: 472519 White Horse Development GeoSimiaRep: A. Peay Boring ID
< COMPLETED: ~ 4/25/19 Ted F.randson Property RigType:  CME-T5 B_ 1
a - American Fork, Utah Boring Type:  HSA
BACKFILLED:  4/25/19 Project Number  1012-019 Sheet 1 of 2
DEPTH " - LOCATION < Moisture Content
a| S S| EASTING NORTHING ELEVATION =18 and
| = (2E gl &< %5 Atterberg Limits
> 4 |o< o z] 41 18
v w8l = |39 28| E|EBIE - -
cfxu 4 O oz Z| 5] E|S] > Plastic Moisture Liquid
& 51z é £ E @ 2 ] = Z | Limit Content  Limit
@ & Z Z
=|E|2/<| £ |Z5| MATERIAL DESCRIPTION | N | n=| sprBLowcounT | 2| E| 2| 2|2
04 o042 2|0 |30 102030405060708090 1 2 | =| = | T 5| 192030405060708090
] FUE TOPSOIL; Lean CLAY - dark brown, R AR A PR
] o minor orgainics throughout
i A CL[ Tean CLAY “medum sift, |
d grey-brown with tan mottling, moist
1 —X / 2 238855
1 1w
17 - water @ 5 feet 23
1 2 28.092.7[ 31
2]
1 - minor iron staining throughout
1 / 4 5(29.1[93.6 37
3__ 10+ CH I Fat CLAY - medium stff. dark brown 1
] at CLAY - medium stiff, dark brown
1 ] | _ | _ withtanmottling, moist | 10 27.3§00.0
] CL| Lean CLAY - medium stiff,
4 ] grey-brown with tan mottling, moist
a4
1 155
] _X 6 27.391.4
5_
1
6 20 % I I
] SM| Silty SAND - medium dense, dark
1 grey, wet 29 22.0047.7|NP
1 - black
0 B
1 ]
] AR '
1587 WAL [ Tean CLAY siiff, grey brown with ] :
1 ML|_ _tanmotling wet 6 5 23.899.5| 28
.84 SILT - medium stiff, grey with blue
] grey mottling, wet I R Do
L N - OBSERVED UNCORRECTED BLOW COUNT N* - CORRECTED N1(60) EQUIVALENT SPT BLOW COUNT )
1 SAMPLE TYPE NOTES: )
- 2" 0.D./1.38" L.D. Split Spoon Sampler Plate
[d- 2.5" 0.D./2" 1.D. California Split Spoon Sampler
—ﬂﬁ@l"ﬂ o - 3" O.D. Thin-Walled Shelby Sampl
- .D. - y Sampler _
WoVaiTuiv g0 B-1
) . [I- 2" 0.D./1.625" L.D. Liner Sampler WATER LEVEL
Copyright {¢) 2019, GeoStrata “MEASURED SZ- ESTIMATED )
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N
@ | STARTED: 42519 White Horse Development GeoSusta Rep: A Peay Boring [D
< | COMPLETED:  4/25/19 Ted F.r andson Property Rig Type: CME-75 B_l
A American Fork, Utah Boring Type:  HSA
BACKFILLED: 4/25/19 Project Number  1012-019 Sheet 2 o 2
DEPTH LOCATION Moisture Content
Q Z 53
R O| EASTING NORTHING ELEVATION ol =8 and
« j = g g | gl % Atterberg Limits
v REIEAPE | 8l E|z]2
& 4] : SERN Z | 5| E|.5|=|Plastic Moisture Liquid
EiElEiel £ |28 2| §| 2|3 |E|Limit Content Limit
@ b = Zi 8|35]%
Z|£|2|2| £ 23| MATERIAL DESCRIPTION | N | n+| sproLowcount | 2| 3| £ 2|3
% O |20 102030405060708090 | 2 | Z| =1 3|51 102030405060708090
9
B G B e 17 | 23 204l82.5|NP
] Silty SAND - medium dense, black,
4 wet
10
U . 25 | 34 25.732.5|NP
12
] - O recovery
1 g8 | 10
13
A [~ Sandy SILT - hard, black, wet |
awd A O WE1 L | 31 37 24.259.3|NP
E Silty SAND - mdense, black, wet
15
] 16 | 18 23.847.1|NP
16—: 7 Bottom of Boring @ 51.5 Feet
N - OBSERVED UNCORRECTED BLOW COUNT N* - CORRECTED NI1(60) EQUIVALENT SPT BLOW COUNT )
SAMPLE TYPE NOTES: )
K- 2" 0.D./1.38" 1.D. Split Spoon Sampler Plate
[d- 2.5" 0.D.2" LD. California Split Spoon Sampler
-Aﬂc‘l"ﬂl'ﬂ [4- 3" O.D. Thin-Walled Shelby Sampl
- .D. - y Sampler
WOV MM | [ G sl B-2
BT [I- 2" 0.D./1.625" L.D. Liner Sampler WATER LEVEL
Copyright (¢} 2019, GeoStrata _MEASURED z_ ESTIMATED )
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( @ | STARTED:  4n6/19 White Horse Development Geostraa Rep: A. Peay TEST PIT NO:
: COMPLETED:  4/26/19 Ted Frandson Property TP‘I
&l i American Fork, Utah RigType:  Mini-ex
BACKFILLED: 4126/19 Project Number _1012-019 Sheet 1 of
DEPTH o . LOCATION < Moisture Content
a1 © O| NORTHING EASTING ELEVATION ~lz]8 and
Z -2 gl 2% 5 Atterberg Limits
» z| = 2 S Zlsl2|lz]|z
& @l o T Z | Q2| E| 7 |Plastc Moisture Liquid
o [83] Q © 5] 3 >
& 5 % T |4 g g 5| | 5 | 8 |Lmit Content Limit
o) =8 - A =
= | = 5 <| % |Z5| MATERIAL DESCRIPTION > | 2| 5| 2|5
04 0 ©|Z2]| O |20 | =]« ]2 % |102030405060708090
2R TOPSOIL; Lean Clay - dark brown, minor organics throughout e
. I
. AU
D/ 77 — e i e o o e o e —]
R % CL Lean CLAY - medium stiff, dark brown, moist to wet
1 /
1 4 (¥ / - water @ 4 feet
], ?
2 %
1 %
i Bottom of Test Pit @ 8 Feet
34
10
o J
4 SAMPLE TYPE NOTES
[0 - GRAB SAMPLE Plate
( N - 3" 0.D. THIN-WALLED HAND SAMPLER
=Sl sadon
A4 A X" ARV RAY | WATER LEVEL B_3
W- MEASURED
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( ™
w | STARTED: 4726119 White Horse Development Geostrata Rep: A. Peay TESTPITNO:
< COMPLETED: ~ 4/26/19 Ted Frandson Property TP-2
a : - American Fork, Utah RigType:  Mini-ex
BACKFILLED: 4/26/19 Project Number _ 1012:019 Sheet 1 of |
DEPTH o > LOCATION < Moisture Content
a| @ O| NORTHING EASTING ELEVATION alz]8 and
g2 5 |25 g |lg|9 5 Atterberg Limits
u ol = (80 EXAE R
& B2 € |ak Z | 5| E] S| % [Pastic Moisture Liuid
£ iz = T |z cc?; {o;) 5| 2|5 | E [Limt Content Limit
w El < & Z|1 813|2
= | £|2|2| 2 |Z3] MATERIAL DESCRIPTION e l2{5|&8|3
0d gdZLE] 2 |20 2 [ == [ 2= ]10203040506070809.
FRLARY TOPSOIL; Lean Clay - dark brown, minor organics throughout D S
i |~ Cean CLAY with sand ~medium siff; dark brown, moist o wet,” |
occasional gravel throughout
1~ I 80.9 127.7|180.6| 37 | 15
154 ?
1 4 (¥ - water @ 6 feet
2
3 -
10- Z
Bottom of Test Pit @ 10 Feet

\
( SAMPLE TYPE NOTES:
[ - crAB samPLE
N - 3" 0.D. THIN-WALLED HAND SAMPLER
CanClvebe
A YA VR SRRV RAY | WATER LEVEL

W- MEASURED
\__ Copyright (¢) 2019, GeoStraia. XZ- ESTIMATED
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TEST PIT NO:

TP-3

Sheet 1 of |

Moisture Content
and
Atterberg Limits

[ | STARTED: 426019 White Horse Development GeoStra Rep: A. Peay
Rl T ——— Ted Frandson Property
a i American Fork, Utah RigType:  Mini-ex
BACKFILLED:  4/26/19 Project Number  1012-019
DEPTH © - LOCATION S
a1 2 Q| NORTHING EASTING ELEVATION ol ezl8
w - =) 13} g ™ ¢
2l 2 |25 Sl 51822
2 22| & |28 2101218 |<
Bl =22l E (25 s |8 222
£ E(E|2 % E2 &l 2|8lz2|%
= | £|2|2| 2 |Z3| MATERIAL DESCRIPTION e|lg|5| 8|2
B3| O |D0O al=la|3|&
040 A TOPSOIL; Lean Clay - dark brown, minor organics throughout
4 [~ Cean CLAY - medium stiff, grey with tan mottling, moist to wet, |
large root casts and small pinholes throughout
’ I 911 [26.3[94.6| 43 | 21
]_
1 41 |¥ - water @ 4 feet
57 / o [ Cean CLAY wiih gravel - madium s, dium brown, wel, graves |
T are less then % inch in diameter
2
i _I ? - olive and blue grey mottling
i Bottom of Test Pit @ 8.5 Feet
34
104

Plastic Moisture Liquid
Limit  Content  Limit

.102030405060708090,

. J/
( SAMPLE TYPE NOTES: A
(- GRAB SAMPLE Plate
-3" 0.D. THIN-WALLED HAND SAMPLER
CeogStrata |°
o Wall Wi WATER LEVEL B-5
W- MEASURED
\_ Copyright (¢) 2019, GeoStrata, XZ- ESTIMATED )
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( : 1 TEST PIT NO:
@ | STARTED: 426019 White Horse Development GeoStrata Rep: A. Peay
< | COMPLETED:  4/26/19 Ted Frandson Property TP’4
Q : American Fork, Utah Rig Type:  Mini-ex
BACKFILLED:  4/26/19 Project Number  1012-019 Sheet 1 of |
DEPTH o o LOCATION < Moisture Content
a1 Q O NORTHING EASTING ELEVATION =1 =18 and
2|+ |2E s g9 5 Atterberg Limits
” 2|2 |38 Z|8| 2|22
e~ a2 2 |ac 21918 £ | 5 [Plastic Moisture Liquid
5 £ |2 & T (= g g 5| 2| 5 | 5 [Limit Content Limit
) El < | Z|1 81353
=| & |2/ <| £ |25| MATERIAL DESCRIPTION 22| 5| 5|2
Az 0 [50 al=s|&|3]|=
040 ALY TOPSOIL; Lean Clay - dark brown, minor organics throughout
7 ',
- U
7_ + [ Cean CLCAY “medium stiff, medium brown, moist to wet |
1 CL ’ ’
l -
| - occasional sand seams < %2 inch thick
T 51 /
1 I / 96.7 [27.6|194.5| 41 | 19
2_
1 4 |¥ / - water @ 7 feet
T Bottom of Test Pit @ 8 Feet
3
10
A
( SAMPLE TYPE NOTES:
[I- GRAB sAMPLE Plate
( N - 3" 0.0. THIN-WALLED HAND SAMPLER
= Sbusadon
WVl Wil WATER LEVEL B_6
W- MEASURED
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m | STARTED: 4726119 White Horse Development GeoStrata Reo: A Pea TESTPITNO:
g Ted Frandson Property o Rep: . TR
é COMPLETED:  4/26/19 . .. TP _5
American Fork, Utah Rig Type:  Mini-ex
BACKFILLED: 4/226/19 Project Number  1012-019 Sheet 1 of 1
DEPTH © . LOCATION < Moisture Content
ol © O NORTHING EASTING ELEVATION |l =218 and
S e = E sz} X Atterberg Limits
175 m < 8 Q E/‘ S 2 = E]
& Ri2] 9 |aE Z 191 E| & |7 |Pasic Moisre Liguid
ElEig gl = @ 7 g | 5| =|%| 5 |Lmit Conent Limit
& 12 12 Z1 8| %%
= | E|2|<| 2 |23 MATERIAL DESCRIPTION z|2| 5|55
#| 3| O |20 o | 2| 3|02 05060
040 LAY TOPSOIL; Lean Clay - dark brown, minor organics throughout R
J |~ Cean CLAY ~medium saff, medium brown, moist o wet
1 1Y - water @ 3 feet
1 ] I
1 54 / - medium brown with tan mottling
48.2189.51 45 | 22
2_
-
| Bottom of Test Pit @ 8.5 Feet
3_
o4t L e

N

¢

o
h "4~

F o)
\ 4

\_ Copyright (¢} 2019, GeoStrata.

SAMPLE TYPE
[ - GRAB sampLE
-3 0.D. THIN-WALLED HAND SAMPLER

WATER LEVEL
W- MEASURED
XZ- ESTIMATED

NOTES:
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ENT 46TFT2:20021 PG 51 of 74
@ | STARTED: _ 4ne9 White Horse Development GeoStrata Rep: A. Peay TEST PIT NO: ‘l
< | COMPLETED:  4/26/19 Ted F’randson Property TP-6
e American Fork, Utah RigType:  Mini-ex
BACKFILLED: 4/26/19 Project Number  1012-019 Sheet 1 of |
DEPTH o . LOCATION < Moisture Content
a1l © O| NORTHING EASTING ELEVATION ol e18 and
@l = |2 £ g |l g| < % Auerberg Limits
) B2 |83 2| S|2|E|2 ——
= gl e |ak Z » | E| 5| & |Plastic Moiswre Liquid
el 5|28 2 |25 8 | 5| 2 & | Limit  Content  Limit
o |4 E El % |EZ atlz| g2
= | &|2| 2| £ |Z5| MATERIAL DESCRIPTION 2|z 5|83
szl 0 |50 8 [ = = [ 9] 510203040
040 BN TOPSOIL; Lean Clay - dark brown, minor organics throughout
L URA
] 73 [92.0] 47
] —
1 41 (¥ . - ' .
CL Lean CLAY with gravel - medium stiff, medium brown, wet, gravels
1 are less then Y4 inch in diameter
i S_I
2+ /
| / _C_l: |~ Cean CLAY - medium stff, medium brown, wet |
) Bottom of Test Pit @ 8 Feet
34
10
L )
SAMPLE TYPE NOTES: )
[0- GRAB SAMPLE Plate
P c N - 3" O.D. THIN-WALLED HAND SAMPLER
m=nnaSiveadon
Wil MW WATER LEVEL B_8
V- MEASURED
4 Copyright (¢) 2019, GeoStrata, ﬂ‘ ESTIMATED Y,




LOG OF TEST PITS (B) TEST PIT EXPLORATIONS.GPJ GEOSTRATA.GDT 5/14/19

[

( | STARTED:  4n6/19 White Horse Development GeoSwau Rep: A. Peay TEST PIT NO:
S P ———— Ted Frandson Property TP-7
A\ i . ..
A American Fork, Utah RigType:  Mini-ex
BACKFILLED!  4/26/19 Project Number 1012019 Sheet 1 of |
DEPTH - - LOCATION < Moisture Content
al © Q| NORTHING EASTING ELEVATION |l =18 and
2 s |l e| 9 % Atterberg Limits
> 2 o< & e E - =]
v [ia] < 17.48] > 8 ] z c " "
& 221 C |aE Z > | E| 5 . |Plastic Moisture Liquid
5152 gl £ |« 2 E) 5| 2| 5| & |Limit Content Limit
o El < | Z| 38|35 %
=|£|2/2| & |23| MATERIAL DESCRIPTION 12| 5|82
A ©_|=% e S 21 ® 1102030405060708090
BRRARY TOPSOIL,; Lean Clay - dark brown, minor organics throughout A
- y g g
i Ky Y
- 7 CL-| Silty Lean CLAY - medium stiff, medium brown, moist to wet
ML
i /
l -
% ’/
1 1 1% ) 7 - water @ 4 feet
- /2
1 5-
i %%
1 ;zéa? N e —
/ CL Lean CLAY with gravel - medium stiff, medium brown, wet, gravels
} / are less then Y inch in diameter
2- /
3 1 /
104
Bottom of Test Pit @ 10 Feet
.
4 SAMPLE TYPE NOTES:
[ - GRAB SAMPLE Plate
( M - 3" 0.D. THIN-WALLED HAND SAMPLER
mn Ay on ko
A "AYA YR "2 RS NAY | WATER LEVEL B_9
W- MEASURED
\_ Copyright (¢ 2019, GeoStrata. X7- ESTIMATED
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ENT 4672:20721 pg 53 af 2

.

. i TEST PIT NO:
(0 | STARTED: 42619 White Horse Development Geostrata Rep:A. Peay
Ted Frandson Property
< | COMPLETED:  4/26/19 ; - -
a) American Fork, Utah Rig Type:  Mini-ex
BACKFILLED:  4/26/19 Project Number  1012-019 Sheet | of 1
DEPTH - . LOCATION © Moisture Content
o1 & O| NORTHING EASTING |l =z|8 and
S j = £ g1 8% 5 Atterberg Limits
9 m| < (80 = IS E| 2|2
& a2 L lag Z | 9| E| 5] & |Plastic Moiswre Liquid
E 5|2 5 £ |EB glslzlz 5 | Limit Content  Limit
m El € % Z|1 38|32
=|E|Z|z| £ |Z3| MATERIAL DESCRIPTION e |l3|5| 2|z
@kl F| O |20 al=|l&|3|a
0+ 0 FRART TOPSOIL; Lean Clay - dark brown, minor organics throughout
] x
R 7 W
4 97%% 7 CL-| Silty Lean CLAY - medium stiff, medium brown, moist to wet
ML
~ 7
%
1 4 ¥ 7 - water @ 3 feet
l —
%!
- V Y
V1
1 s5-
i 11
1 20/ - e e e — — e e e e —]
CL Lean CLAY with gravel - medium stiff, medium brown, wet, gravels
] are less then Y4 inch in diameter
2_
i
i Bottom of Test Pit @ 9 Feet
3._
10
\ J
(" SAMPLE TYPE NOTES: h
(- GRAB SAMPLE Plate
p c M- 3" O.D. THIN-WALLED HAND SAMPLER
=S ivoskos
W Warll 1WA WATER LEVEL B_IO
W- MEASURED
Copyright (¢} 2019. GeoStrata. Z- ESTIMATED

4
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UNIFIED SOIL CLASSIFICATION SYSTEM

TYPICAL
-MAJOR DIVISIONS DESCRIPTIONS LOG KEY.SYMBOLS
f mmumsonuomss PR YEST-BIT
s POORLY.GRADED GRAVELS, GRAVEL-SAND SAMPLE LOCATION SAMPLE LOCATION
(More than hatt of MIXTURES WITH LIYTLE OR NO RNES
ol o STV GRAVELS, GRAVEL SLT-SAND
COARSE o 4 siers) MOTRES
CLAYEY GRAVELS, GRAVEL-SAND-CLAY ) WATER LEVEL WATER LEVEL
SOILS "
A -.,., NOCTURES = wmm) - MMMMM)
of mstacial WELLGRADED BANDS, SANDGRAVEL'
;:';::“m i MIXTURES WITH LITTLE OR NO RNES
saNps | ORNOFNES g POCRLY-GRAED SANDS, SAMD-GRAVEL CEMENTATION
 tors Gen har ot ; SP. | uocrurEs wiTH LITTLE oR NO FXES DESCRIPTION DESCRIPTION
comve twcion s;i BLTY GANDS, SAND-GRAVELGAT WEAKELY ' CRIUMBLES OR BREAKS WITH HANDLING OR SLIGHT FINGER PRESSURE
s arnaler o PR M | Mocrures - -
tasssime) | amoswr EFH |MODERATELY = | -CRUMBLES OR BREAKS WITH CONSIDERABLE FINGER PRESSURE
OVER 2% FINES PR s
9// st PMWA | sTRonGLY WILL NOT CRUMBLE OR BREAK WITH FINGER PRESSURE
7/, IR Retiiictirants it
"mmmm e e ———— -
M| oA C__ | CONSOLIDATION SA_ | SEVEANALYEIS
SILTS AND CLAYS INORGANIC CLAYD OF LOW TO MEDIUM Al b5
G it b 0t ) CL | Y A, e GLAT: UC | UNCONFINED COMPRESSION I JTRIAXIAL
FINE s [sow IR__JResiSTVIYY
GRAINED [5) RY % _ — 1
80IL8 oL CBR | CALIFORNIA BEARING RATIO 8U SULFATES |
MOISTURE/DENSITY RELATIONSHIP - PM__| PERMEABI|
— M [ocravecamiccicznen | o i 05 R ENER THANTER
 ematir fan SILTS AND CLAYS - COL | COLLAPSE POTENTIAL Ga__| SPECIFIC GRAVITY,
0w 8200 ove) G Y cu‘mmcmvewwmmﬂ?m 68 | GHRINK SWELL [T BWELL LOAD
i1 i A FAT CLAYS o
(Liniid b grizter Own &0)
- | CRGANIC CLAYS & ORGANIC 61T
i MODIFIERS
. __ | PeaT, ranms, sveane soan [OESCRPTION
HIGHLY GRGANIC S00.8 E‘i PT | vt sios ORGANIC CONTENTS X
= TRACE <
SOME ‘§-12
WITH »12
MOISTURE CONTENT GENERAL
Fep 1u$asue;::°n;E\gsm malogsrepmsamawxmdm
- - on boundanes only.
ORY. ABSENCE OF MOISTURE, DUSTY, DRY TO THE TOUCH Actus trénations mey be graduat.
MOIST DAMP BUT NO VISIBLE WATER 2. No wanrenty bb provided as o the continilly of soll conditions betersen
WET VISIBLE FREE WATER, USUALLY SOfL BELOW WATER TABLE “individual sample locations.
STRATIFICATION 3. Logs represent general sall conditions ohserved at the point of expioration
DESCRIPTION THICKNESS | [DESCRIPTION - THICKNESS on the date indicated.
o] P 4. Ingeneral, UMWWM&MMmmm
SEAM AN8- 1 OCCASIONAL | ONE OR LESS PER FOOT OF THICKNESS o
o i R o s were evaluziad by visual methods only. mmmmmurmm
LAYER 1212 FREQUENT | MORE THAN ONE PER FOOT OF THICKNESS on Ieboratory tasts) may very.
APPARENT / RELATIVE DENSITY - OOARSE-GRNNEDSO!L
MODIFIEDCA. | CALIFORNWA
APPARENT SPT
DENSITY (ows®) ey "E{g" FIELD TEST
VERY LOOSE < <4 < 0-18 | EASILY PENETRATED WiTH 1/2-INCH REINFORCING ROD PUSHED BY HAND
LOOSE 440 8- 12 6-18 16-35 | ‘DIFFICULT TO BENETRATE WITH 1/24NCH REINFORCING ROD PUSHED 8Y HAND
‘MEDIUMOENSE|  10-30. 12-38 18-40 3565 | EASLY PENETRATED A FOOT WITH 1/24NCH REINFORCING ROD DRIVEN WITH 5-LB HAMMER
DENSE 19-60 38 -60 -40-70 £8:688 | DIFFICULY YO PENETRAYED A FOOT WITH 124NCH REINFORCING RCD DRIVEN WITH 6.8 HAMMER
VERY.OENSE »50 >80 >70 65:100 | PENETRATED ONLY A FEW INCHES WITH 1/2{NCH REINFORCING ROD BRIVEN WITH 6-LE HAMMER
{CONSISTENCY = ] e
FINE-GRAINED SOIL TORVANE | penETRONETER FIELD TEST
UNTRAINED UNCONFINED M
(v wmn | SRERRENS
VERY 50FT P p— <z mmmmmssavmuu& EXUDES BETWEEN THUMB AND,
SOFY ‘2.4 0.125-028 025-08 EABILY PENETRATED ONE INCH BY THUMB. MOLDED BY LIGHT FINGER PRESSURE. -
MEDIUM STIFF -8 025-08 o8-10 ;ﬁ;&gmmmmmmmmmﬁsﬂm MOLDED BY STRONG
“STIFE 8-15 05-1.0 10-20 INDENTED ABOUT 172 INCH B THUMB 8UT PENETRATED ONLY WITH GREAT EFFORT.
'VERY 8YIFF 18-30 1020 20-45 READILY INDENTED BY THUMBNAL.
‘HARD 30 - >20 ‘240 INDENTED WITH DIFFICULTY.8Y THUMBNAL.

(2n
f

Py o T
o0 A

s

Copyright GeoStrata, 2018

Soil Symbols Description Key

White Horse Development

Ted Frandson Property
American Fork, UT
Project Number:

1012-019

Plate
B-11

of 74
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C_ATTERBERG TEST PIT EXPLORATIONS.GP] GEOSTRATA.GDT 5/14/19

ENT

4&672: 2021 PG 56 of 74

Project Number: 1012-019

60 //
50 /’
S
S 40 yd
& v
a
z /
> 30 7
=
& /
2
< 20 =
= /
x
{ ] /
10 *
7T @@
Oﬁ 20 40 60 80 100
LIQUID LIMIT (%)
- Depthy LL | PL | PI |Fi S
Sample Location Ff% @ | %) | @) (goe)s Classification
®| B-1 50 | 31 20 | 11 | 927 Lean CLAY
X| B-1 75 | 37 | 22 15 | 93.6 Lean CLAY
Al B-1 200 NP | NP | NP | 47.7 Silty SAND
*| B-1 250 | 28 19 9 1995 Lean CLAY
®| B-1 300 | NP | NP | NP | 825 SILT with sand
o| B-1 350 | NP | NP | NP | 325 Silty SAND
O} B-1 450 | NP | NP | NP | 593 Sandy SILT
Al B-1 500 | NP | NP | NP | 471 Silty SAND
ATTERBERG LIMITS' RESULTS - ASTM D 4318
piPY f T White Horse Development Plate
wWisWWearll WA IGA Ted Frandson Property
American Fork, Utah C - 2




C_ATTERBERG TEST PIT EXPLORATIONS.GP] GEOSTRATA.GDT 5/14/19

ENT

&85 F72:I207

fieh

60 //
50 /
S
40 /
o v
a
Z /
> 30 7
=
2 /
= *O
Q 20 Am d
o
pd
10
7 e @
0
0 20 40 60 80 100
LIQUID LIMIT (%)
- Depth| LL | PL | PI |Fi P
Sample Location Ff% @ | @) | (%) (1(235 Classification
®| TP-2 30 | 37 | 22 | 15 | 80.6 Lean CLAY with sand
x| TP-3 25 | 43 | 22 | 21 | 94.6 Lean CLAY
A| TP4 60 | 41 { 22 | 19 | 945 Lean CLAY
*| TP-5 55| 45 | 23 | 22 | 895 Lean CLAY
©@| TP-6 20 | 47 | 25 | 22 [ 920 Lean CLAY
ATTERBERG LIMITS' RESULTS - ASTM D 4318
N Aanlivala White Horse Development Plate
WLVl VTW Ted Frandson Property
American Fork, Utah C - 3

Project Number: 1012-019




ORATIONS.GPJ GEOSTRATA.GDT 5/14/19

C_GSD TEST PIT EXPL

ENT 4&7‘7-2@21 pe oo o o
U.S. SIEVE OPENING IN INCHES [ U.S. SIEVE NUMBERS | HYDROMETER ey
6 43 205 lag VP2ys 3 4 6 gl0 416 50 30 40 50 g0 100 40200
100 T T TTF 1 &E H [N TP
: : N~ ==
95 : z ; e
. TN . IR
0 é é é f AN
z 5 s | NN
75 \
0 \ X
65 : : : : :
& : : : : :
g 60 ? : : § \\
[Sa] . : . : :
> z a z z i
% ; | ;t 5 TN T B
£ 5o f ; ; ; : \
z | ; | z K L
e 45 : : : : :
Z, : : : : :
8 40 : : : : : i\
. : . : : :
o : : : z :
* 3 ; ; ; : ; \ i\
30 \b ‘\\wd
: VAN
. LA
g § s 5 z a \.\\
§ § § E 5 X
10 : : : : : A
S 5 z z : :
0 . 3 . M N
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
COBBLES GRAVEL ,S SILT OR CLAY
coarse l fine coarse | medium I fine
Sample Location  Depth Classification LL | PL | PI | Cc | Cu
®| B-1 2.5 Lean CLAY 1.31 (22.02
x| B-1 5.0 Lean CLAY 31 20 11
A| B-1 7.5 Lean CLAY 37 | 22 15
*| B-1 10.0 Fat CLAY
©! B-1 15.0 Lean CLAY .
Sample Loctaion  Depth D100 D60 D30 DIo %Gravel | %Sand %Silt ' %Clay
®| B-1 25 9.5 0.04 0.01 0.002 4.0 10.5 74.7 10.8
x| B-1 5.0 4,75 0.015 0.005 0.0 7.3 74.8 17.9
A| B-1 7.5 9.5 1.8 4.6 . 936
*| B-1 10.0 0.075 0.0 0.0 100.0
®| B-1 15.0 0.3 0.017 0.003 0.0 8.6 67.8 23.6
GRAIN SIZE DISTRIBUTION - ASTM D422
N Aanlliveadeos White Horse Development Plate
W WWeFil O 1S Ted Frandson Property
American Fork, Utah C 4
Project Number: 1012-019 -




C_GSD TEST PIT EXPLORATIONS.GPJ GEOSTRATA.GDT 5/14/19

ENT 46722321 PG99 of 74

U.S. SIEVE OPENING IN INCHES

6

437

6

U.S. SIEVE NUMBERS

g10 1416 o 30 49 50 6 100 | 4200

HYDROMETER

25 Ly V235 3
100 i TTTE T K I I ;__ﬂ)% _
95 "
" 1\ | \ix\\\ i
. \ é é
: \ \
i T
75 ; 3(
70 \\ \ \
65 5
2 TTY\ \‘\
2 60 § \ %
E 55 “ : .\
e \ 2\ \
% 50 :
2 . X
o 45 :
z : h\
[sa}
Q 40 \
s
& 35
30 Z {\
25
0 \\ x\ \\
s 1IN \
10 N N
5
; - Min
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
COBBLES CRAVEL ,S SILT OR CLAY
coarse ‘ fine coarse | medium | fine
Sample Location  Depth Classification LL | PL | PI | Cc | Cu
o B-1 20.0 Silty SAND NP | NP | NP | 1.66 {27.53
X B-1 25.0 Lean CLAY 28 | 19 9
Al B-1 30.0 SILT with sand NP [ NP | NP | 2.67 | 5.62
*| B-1 35.0 Silty SAND NP | NP | NP | 1.46 | 4.65
®| B-1 45.0 Sandy SILT NP [ NP | NP | 091 | 2,38
Sample Loctaion  Depth D100 D60 D30 DiIo %Gravel | %Sand | %Silt | %Clay
®| B-1 20.0 4.75 0.169 0.041 0.006 0.0 52.3 42.5 52
x| B-1 25.0 0.15 0.018 0.005 0.0 0.5 83.1 16.4
4| B-1 30.0 2 0.057 0.039 0.01 0.0 17.5 79.2 33
*| B-1 35.0 0.425 0.122 0.068 0.026 0.0 67.5 31.2 1.3
®| B-1 45.0 0.3 0.076 0.047 0.032 0.0 40.7 58.0 1.3
GRAIN SIZE DISTRIBUTION - ASTM D422
RAanClivsbeos White Horse Development Plate
e IR O IA Ted Frandson Property
American Fork, Utah C 5
Project Number: 1012-019 -
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U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
3 406 gl0 1416 5 30 5060 100140200

LORATIONS.GPJ GEOSTRATA.GDT 5/14/19

C_GSD TEST PIT EXP!

6 43 2is lap "29& :
100 l : TTT T 1 "m | LRE
95 ‘é____ N : :
90 . . ' \ :
® T\ u
e ARRYI
63
z | | | | \
g o : : : :
z
> 55
Jas]
& s0
Z
.
45 :
- |
m :
Q 40 : \
[ns] .
=35 ;
30
\
2s \\
2 é ;
: z s : 1]
15 :
lo ‘ . . : L
:
0 ; : 5 : : he ‘f\\.
100 10 ] 0.1 0.01 0.001
GRAIN SIZE (mm)
COBBLES GRAVEL ,S SILT OR CLAY
coarse , fine coarse | medium I fine
Sample Location  Depth Classification LL | PL | PI | Cc | Cu
®| B-1 50.0 Silty SAND NP | NP | NP | 0.93 | 3.36
x| TP-2 3.0 Lean CLAY with sand 37 | 22 | 15
A| TP-3 2.5 Lean CLAY 43 | 22 | 21
* TP-4 6.0 Lean CLAY 41 | 22 | 19
®| TP-5 55 Lean CLAY 45 | 23 | 22
Sample Loctaion  Depth D100 D60 D30 D10 %Gravel | %Sand | %Silt | %Clay
®| B-1 | 50.0 2 0.1 0.052 0.03 0.0 52.9 45.8 1.3
x| TP-2 3.0 1.18 0.0 19.4 80.6
A| TP-3 25 1.18 0.0 5.4 94.6
*| TP-4 6.0 9.5 0.6 4.9 94.5
®| TP-5 5.5 9.5 1.4 9.1 89.5
GRAIN SIZE DISTRIBUTION - ASTM D422
N Aanlivatea White Horse Development Plate
Wl Wil A Ted Frandson Property
American Fork, Utah C 6
Project Number: 1012-019 -
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C_GSD TEST PIT EXPLORATIONS.GP] GEOSTRATA.GDT 5/14/19

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 43 295 lay V25 3 4 6 10416 50 30 40 50 0 100,200
100 I : Ilglllé --H--Q.“I\Ilg
s : z : e
§ : é : ™
90 -
85
80
75
70
L 65
5
5 60
z
> 55
jas]
& 50
Z
S8
e 45
z
jsa}
2 40
o
& 35
30
25
20
15
10
5
0 . . . 3 3
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
COBBLES GRAVEL ,S SILT OR CLAY
coarse l fine coarse | medium | fine
Sample Location  Depth Classification LL | PL | PI | Cc | Cu
@ TP-6 2.0 Lean CLAY 47 25 22
Sample Loctaion  Depth DI00 D60 D30 DIO %Gravel | %Sand %Silt %Clay
®| TP-6 2.0 4.75 0.0 8.0 92.0
GRAIN SIZE DISTRIBUTION - ASTM D422
— A Cl' ey s White Horse Development Plate
Wl VMW Ted Frandson Property
American Fork, Utah C 7
Project Number: 1012-019 =
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’

ENT

4672:2021 PG 42 of 7%

VERTICAL STRAIN (%)

10 —
™~
\\‘\
\\ \
14
16
18
100 1,000 10,000 10°
EFFECTIVE CONSOLIDATION STRESS (psf)
ion |epth Classification % | MC ' ' R
Sample Location (ft) (pch) | (%) c. | C, |OC
®| B-1 5.0 Lean CLAY 96 | 27 |0.086(0.015| 4.9
1-D CONSOLIDATION TEST - ASTM D 2435
pIPPY «f TR White Horse Development Plate
WG Wil I Ted Frandson Property
American Fork, Utah C 8
Project Number: 1012-019 =
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W‘\
\\.\

2

4 \

6 \\
g \
zZ 8 \
=
7]
<
J 10
F
I
m
>

12‘~\

.0y \
14 Ranul \
\‘\\
\\
e

16 T~

18 s

100 - 1,000 10,000 10

EFFECTIVE CONSOLIDATION STRESS (psf)
Sample Location D (e;%th Classification (p'El 1(\%(;/ c. | ¢ |ocr
o TP-2 3.0 Lean CLAY with sand 81 35 (0.125(0.018} 9.8

ORATIONS.GP] GEOSTRATA.GDT 5/14/19

C_CONSOL TEST PIT EXPL

1-D CONSOLIDATION TEST - ASTM D 2435

R AanCiveata White Horse Development Plate
A AL AR NA Ted Frandson Property
American Fork, Utah C 9
Project Number: 1012-019 "
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C_CONSOL TEST PIT EXPLORATIONS.GP} GEOSTRATA.GDT 5/14/19

(P\\
\\.\
2 AN
4
; N
g N
Z 8
:
w
i
S 10 \
c
m
12 \
) \\‘\ \
\\
16 —»
18
100 1,000 10,000 10°
EFFECTIVE CONSOLIDATION STRESS (psf)
. i Depth Classification % | MC ' '
Sample Location () eh) | (%) C. | C, |[OCR
e TP4 6.0 Lean CLAY 97 | 28 (0.110(0.021| 54
1-D CONSOLIDATION TEST - ASTM D 2435
plPPY «f TR White Horse Development Plate
WS VIl VAT Ted Frandson Property
American Fork, Utah C 10
Project Number: 1012-019 -
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C_CONSOL SWELL/COLLAPSE TEST PIT EXPLORATIONS.GP] GEOSTRATA.GDT 5/14/19

0
0.5
1.0
1.5
e
Z
£ 20
-
<
&
—
fs \
> 2.5
3.0 \
3.5
4.0
100 1,000 10,000
EFFECTIVE CONSOLIDATION STRESS (psf)
. |Depth oo % |[MC| ~ . Inundation |Swell |Collapse
Sample Location () Classification och | ) C. | C, |OCR| | .3 wsH | @) | (%)
® B-1 5.0 Lean CLAY 98 | 28 1500 0.19
1-D CONSOLIDATION/SWELL/COLLAPSE TEST
piPPY «f TP White Horse Development Plate
A A VE S E RS RS Ted Frandson Property
American Fork, Utah C 11
Project Number: 1012-019 n
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&6 722021 PG b6 of 74

VERTICAL STRAIN (%)

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

100

1,000

EFFECTIVE CONSOLIDATION STRESS (psf)

10,000

C_CONSOL SWELL/COLLAPSE TEST PIT EXPLORATIONS.GP] GEOSTRATA.GDT 5/14/19

. |Depth P % [MC| ~ \ Inundation |Swell (Collapse]
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135 . Source of Material TP-6  2.0ft. TEST RESULTS
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American Fork, Utah C 13
Project Number: 1012-019 -




4425 South Center Point Way, Bluffdale, Utah 84065
: (801) 501-0583 ~ F: (801) 501-0584

Q

August 10, 2020

Mr. Grant Lefgren

Keystone Construction

520 South 850 East, Suite A300
Lehi, UT 84043

GeoStrata Project No. 1012-019

RE: Updated Liquefaction Settlement Assessment
Rockwell Ranch Phase 1
American Fork, Utah

Mr. Lefgren:

A liquefaction analysis was completed as part of the Geotechnical Investigation for “Ted Frandsen
Property, 6941 West 7750 North, American Fork, UT” GeoStrata Job No. 1012-019 on May 15, 2020.
The structural engineer with Acute Engineering has stated that the framing and foundation cannot
tolerate the liquefaction reported in the 2019 GeoStrata report. At the request of the client, GeoStrata
has revisited the engineering calculations, soil conditions, and proposed construction for the subject
site.

Project Understanding

At the time the 2019 GeoStrata report was completed, the structures on-site included buildings up to 4-
stories in height and structural loads of 3 to 5 kips for footings and 285 kips for column loads. We
understand from forward correspondence between Keystone Construction and Acute Engineering that
structural loads for the planned 3-story structures are in the areas of 2.5 to 5 kips for footings and 25 to
50 kips for column loads. With the change in building size and load we have reevaluated our
liquefaction recommendations.

Additional Analysis

Based on our analysis, there are two soil layers which are considered susceptible to liquefaction during
a design-level seismic event. These layers are at 22 to 27 feet and 37 to 45 feet in depth below the site
grade as it existed at the time of our investigation. We have performed several methods to estimate the
potential dynamic settlement, including methods developed by Tokimatsu and Seed (1987), Ishihara &
Yoshimine (1992), Wu (2003), and Pradel (2009) with the MCE ground motions. Our analysis model
was derived from the observed soil conditions in borehole B-1 with groundwater assumed at 5 feet
below the existing ground surface. The analysis suggests liquefaction-induced settlement for the
combined two layers totals between of 0 to 2.2 inches. Results of the methods are provided in the table
below:

ligliefactionfiViethedlofAnalysis

Tokimatsu and Seed (1987) 2.2
Ishihara & Yoshimine (1992), 2.1
Wu (2003) 1.6

Pradel (2009) 0

Copyright © 2020 GeoStrata 1 Liquefaction Settlement Memorandum
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While looking at the locations of the two liquefaction layers, we evaluated the potential for surface
manifestations of the calculated liquefaction settlement. Using the Liquefaction Potential Index (LPI)
method to determine the probability of surface manifestations, the liquefiable layer at 22 to 27 feet has
a 0.91% probability of 0.76 inches of settlement manifesting at the surface. The liquefiable layer at 37
to 45 feet has a 0.02% probability of 1.44 inches of settlement manifesting at the surface.

Surface manifestation of liquefaction, including total and differential settlement since the site is
underlain by approximately 20 feet of non-liquefiable clayey soil. It is our engineering opinion that the
potential for surface manifestation of liquefaction at this site is low. As such, for design purposes,
GeoStrata recommends that dynamic differential settlement be modeled as 0.76-inch over a horizontal
distance of 40 feet.

If structures cannot tolerate this amount of differential settlement recommendations for the mitigation
are provided in Section 6.3.5 of 2019 GeoStrata report.

Limitations ,

The calculations for the for the above referenced property are limited to the issues specifically
identified in this letter. All services were completed in accordance with the current standard of care, no
other warranty expressed or implied is provided. All services were performed for the exclusive use and
benefit of the above addressee. No other person is entitled to rely on GeoStrata’s services or use the
information contained in this letter without the express written consent of GeoStrata.

Q

We appreciate the opportunity to provide these services. If you would like to discuss any of the issues
contained in this letter in more detail or have additional questions, please contact us at your
convenience (801) 501-0583.

Respectfully,

GeoStrata
§ 101834302202 R
: CALEB RICHARD §
Caleb R. Allred, P.E. J. Scott Seal, P.E.
Project Geotechnical Engineer Associate Principal Engineer
REFERENCES

GeoStrata, 2020, Geotechnical Investigation, Ted Frandsen Property, 6941 West 7750 North,
American Fork, Utah, GeoStrata Job No. 1012-019, May 15, 2019.
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Exhibit C

Site Grading Plan
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GENERAL NOTES

-FUTLRE 15" CLASS It RCP-SD

29,

p—
— BLOCK 1-PHASE 2

BLOCK 1 - PHASE 1

SEE DRAWING C-202

STALL 6° SDR-35 PYCSD T}

305LF. @050% SLOFE

1
2
3

[

ALL WORK TO COMPLY WITH THE GOVERNING AGENCY'S STANDARDS AND SPECIFICATIONS.
ALL IMPROVEMENTS MUST COMPLY WITH ADA STANDARDS AND RECOMMENDATIONS,

ALL WORK SHALL COMPLY WITH THE RECOMMENDATIONS OF THE GEOTECHNICAL ENGINEER POSSIBLY
NCLUDING, BUT NOT UMITED TO, REMOVAL OF UNCONSOUIDATED FILL, ORGANICS, AND DEBRIS, PLACEMENT
OF SUBSURFACE DRAIN LINES AND GEOTEXTLE, AND OVEREXCAVATION OF UNSUITABLE BEARING MATERIALS
AND PLACEMENT OF ACCEPTABLE FILL MATERIAL

THE CONTRACTOR SHALL BECOME FAMLIAR WITH THE EXISTING SOIL CONDITIONS.
ELEVATIONS HAVE BEEN TRUNCATED FOR CLARITY. XX.XX REPRESENTS AN ELEVATION OF 45000 ON
THESE PLANS

LANDSCAPED AREAS REQUIRE SUBGRADE TO 8 MAINTAINED AT A SPECFIC ELEVATION BELOW FINISHED
GRADE AND REQUIRE SUBGRADE 7O BE PROPERLY PREPARED AND SCARIFIED. SEE LANDSCAPE PLANS FOR
ADDITIONAL INFORMATION.

SLOPE ALL LANDSCAPED AREAS AWAY FROM BUILDING FOUNDATIONS TOWARD CURB AND GUTTER OR
STORM DRAIN MLETS.

EXISTING UNDERGROUND UTILITIES AND IMPROVEMENTS ARE SHOWN N THEIR APPROXIMATE LOCATIONS
BASED UPON RECORD INFORMATION AVARABLE AT THE TIME OF PREPARATION OF THESE PLANS. LOCATIONS
MAY NOT HAVE BEEN VERIFIED iN THE FIELD AND NO GUARANTEE 1S MADE AS TO THE ACCLRACY OR
COMPLETENESS OF THE INFORMATION SHOWN. IT SHALL 8E THE RESPONSIBILITY OF THE CONTRACTOR TO
DETERMINE THE EXISTENCE AND LOCATION OF THE UTILITIES SHOWN ON THESE PLANS OR NDICATED IN THE
FIELD BY LOCATING SERVICES. ANY ADOSTIOMAL COSTS INCURRED AS A RESULT OF THE CONTRACTOR'S
FALURE TOVERIFY THE LOCATIONS OF EXISTING UTILITIES PRIOR TO THE BEGINMING OF CONSTRUCTION ¥
THER VICINITY SHALL BE BORNE BY THE CONTRACTOR AND ASSUMED INCLUCED IN THE CONTRACT. THE
CONTRACTOR IS TO VERIFY ALL CONNECTION POINTS WITH THE EXISTING UTILITIES. THE CONTRACTOR 1S
RESPONSIBLE FOR ANY DAMAGE CAUSED TO THE EXISTING UTILITIES AND UTILITY STRUGTURES THAT ARE TO
REMAN. IF CONFLICTS WITH EXISTING UTILITIES OCCUR, THE CONTRACTOR SHALL NOTIFY THE ENGINEER
PRIOR TO CONSTRUCTION TC IF ANY FIELD SHOULD 8E MADE.

ALL STORM DRAIN INFRASTRUCTURE TO BE INSTALLED PER GOVERNING AGENCY OR APWA STANDARD PLANS
AND SPECIFICATIONS

ENSURE MINIMUM COVER OVER ALL STORM DRAIN PIPES PER MANUFACTURER'S RECOMMENDATIONS.
NOTIFY ENGINEER IF MINIMUM COVER CANNOT BE ATTAINED.

ENSIGN

THE STANDARD IN ENGINEERING

SALT LAKE CITY
45W. 10000 S., Suite 500
Sandy, UT 84070

Phone: 801.256.0529

LAYTON
Phone: 801.547.1100

TOOELE
Phone: 435.843.3590

CEDAR CITY
Phone: 435.865.1453

RICHFIELD
Phone: 435.896.2983

WWW_ENSIGNENG.COM
L

. ALL FACILITIES WITH DOWNSPOUTSROCF DRAINS SHALL BE CONNECTED 10 THE STC

PLUMBING PLANS FOR DOWNSPOUT/ROOF DRAIN LOCATIONS AND SIZES. ALL ROOF DRAINS TO HAVE
MINIMUM 1% SLOPE,

THE CONTRAGTOR SHALL ADJUST 70 GRADE ALL EXISTING UTILITIES AS NEEDED PER LOCAL GOVERNING
AGENCY'S STANDARDS AND SPECIFICATIONS.

MOTIFY ENGINEER OF ANY DISCREPANCIES IN DESKGN OR STAKING BEFORE PLACING CONCRETE, ASPHALT,
‘OR STORM DRAIN STRUCTURES OR PIPES.

THE CONTRACTCR 1§ TO PROTECT AND PRESERVE ALL EXISTING 84PROVEMENTS, UTILITIES. AND SIGNS, ETC.
UNLESS OTHERWISE NOTED ON THESE PLANS,

SCOPE OF WORK:
PROVIDE, INSTALL ANDYOR CONSTRUCT THE FOLLOWING PER THE SPECIFICATIONS GVEN OR REFERENCED,
THE DETAILS NOTED, ANDIOR AS SHOWN ON THE CONSTRUCTION DRAWINGS:

() STUB.PLUG AMD MARK FOR FUTURE CONNECTION

NORTH,

HORIZONTAL GRAPHIC SCALE
2 1] 10 2 Q

(W FEET)
HORZ 1inch= 20 .

1060 WEST 420 SOUTH
AMERICAN FORK, UTAH 84003

THE VILLAS AT ROCKWELL RANCH
BLOCK 1 - PHASE 1

U—
——
I —
GRADING AND
DRAINAGE PLAN
o wam

B =
o
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BENCHMARK
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PRIOR TO THE SALT LAKE BASE AND MERIDIAN
COMMENCEMENT OF ANY
Know what's balow. ELEV = 4524
Call befors you 5. CONSTRUCTION oux

SEE DRAWING C-201

BLOCK 1- PHASE 2
;& BLOCK 1-PHASE1 :

INSTALL 12 HP STORM.

INSTALL 127X12° YD #307-
TOG=4500.76

TALL 8
" 2402LF.@100%

v,

FURNN4505 25
FLIOUT-S}=4506 25

NSTALL 107 SOR-Y PVC-SD:

DBRAWING C-201

EXIST 15° CLASS 1RGP~
STORMORAINLIE

1 SEE DRAWI
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GENERAL NOTES
1. ALLWORK TO COMPLY WITH THE GOVERNING AGENCY'S STANDARDS AND SPECIICATIONS.

2. ALL IMPROVEMENTS MUST COMPLY WITH ADA STANDARDS AND RECOMMENDATIONS E N s I G N

3 ALLWORK SHALL COMPLY WITH THE RECOMMENDATIONS OF THE GEOTECHNICAL ENGINEER POSSIBLY THE STANDARD IN ENGINEERING
INCLUOING, 84T NOT LIMITED TO, REMOVAL OF UNCONSOLIDATED FILL, ORGANICS, AND DEBRIS, PLACEMENT
OF SUBSLRFACE ORAIN LINES AND GEOTEXTLE, AN OVEREXCAVATION OF UNSUITABLE BEARING MATERIALS

AND PLACEMENT OF ACCEPTABLE FILL MATERAL. SALT LAKE CITY
4 THE CONTRACTOR SHALL BECOME FAMILIAR WITH THE EXISTING SOK CONDITIONS 45 W. 10000 S., Suite 500
INCA ITY. XX XX REPRESENTS AN ELEVATION OF 45X XX ON Sandy, UT 84070
H Y. XX AN -
FUTURE STORM ORAI NSTALLED: S ANS HAVE BEEN TRUNCATEDFOR GUAR Phone: 801.255.0529
WIBLOCK 1 - PHASE 2, TYP
6  LANDSCAPEDAREAS REGUIRE SUBGRADE TOBE MAINTARNED AT A SPECIFIC ELEVATION BELOW FINISHED LAYTON
GRADE AND REQUIRE SUBGRADE T0 BE PROPERLY PREPARED AND SCARIFIED. SEE LANDSCAPE PLANS FOR
ADOITIONAL INFORMATION Phone: 801.547.1100
FUTURE 15' CLASS 1t RCP-SD 7. SLOPE ALL LANDSCAPED AREAS AWAY FROM BLDING FOLNDATIONS TOWARD CLRB AND GUTTER OR TOOQELE
STORMORANBLETS Phone: 435.843.3590
8 EXSTING UNDERGROUND UTILITIES AND IMPROVEMENTS ARE SHOWN IN THEIR APPROXIMATE LOCATIONS CEDAR CITY
BASED UPON RECORD INFORMATION AVARLABLE AT THE TIME OF PREPARATION OF THESE PLANS. LOCATIONS
MAY NOT HAVE BEEN VERIFIED iN THE FIELD AND NO GUARANTE IS MADE AS TO THE ACCURACY OR Phone: 435.865.1453
COMPLETENESS OF THE INFORMATION SHOWN. IT SHALL BE THE RESPONSIBLITY OF THE CONTRACTOR T0
DETERMINE THE EXISTENCE ANDLOCATION OF THE UTALITIES SHOWN ON THESE PLANS OR INDICATED !N THE RICHFIELD
FIELD BY LOCATING SERVICES. ANY ADDITIONAL COSTS INCURRED AS A RESULT OF THE CONTRACTORS Phone: 435,896.2983

FAILURE TO VERIFY THE LOCATIONS OF EXISTING UTILITEES PRIOR TO THE BEGINMING OF CONSTRUCTION IN
THER VICINITY SHALL BE BORNE BY THE CONTRACTOR AND ASSUMED INCLUDED iN THE CONTRACT, THE
CONTRACTOR IS TO VERIFY ALL CONNECTION POINTS WITH THE EXISTING UTRLITIES. THE CONTRACTOR 1§
RESPONSIBLE FOR ANY DAMAGE CAUSED TO THE EXISTING UTILITHES AND UTILITY STRUGTURES THAT ARE TO
REMAWN IF CONFLICTS WITH EXISTING UTILITIES OCCUR, THE CONTRACTOR SHALL NOTIFY THE ENGINEER

PRIOR 10 CONSTRUCTION TO DETERMINE (F ANY FIELD ADJUSTMENTS SHOULD BE MADE. WWW.ENSIGNENG.COM
9. ALL STORM DRAN INFRASTRLCTURE TO BE INSTALLED PER GOVERNING AGENCY ORAPWA STANDARDPLAS | 220
AND SPEGIFICATIONS :
WHITE HORSE
10 ENSURE MINIMUM COVER OVER AL STORM DRAIN PPES PER MANUFACTURER'S RECOMMENDATIONS $20 SOUTH 850 EAST, SUITE A4
NOTIFY ENGINEER 1F MINIMUM COVER CANNOT BE ATTAINED. LEH, UTAH 84043
conracr:
11, ALL FACILITIES WITH DOWNSPCUTSROOF DRAINS SHALL BE TQ THE STO! SEE
PLUMBING PLANS FOR DOWNSPOUT/ROOF DRAIN LOCATIONS AND SIZES. ALL ROOF DRAINS TOHAVE PHONE: 8019628420
MNIMUM 1% SLOPE.
]

2. THE CONTRACTOR SHALL ADJUST TO GRADE ALL EXISTING UTILITIES AS NEEDED PER LOCAL GOVERNING
AGENCY'S STANDARDS AND SPECIFICATIONS.

;== 13 NOTIFY ENGINEER OF ANY DISCREPANCIES IN DESIGN OR STAKING BEFORE PLACING CONCRETE, ASPHALT,
/ " :
INSTALL S SDCO #207- ORSTORMORAI STRUCTLRES OR PPES i

\\:\

3

14 THE CONTRACTOR 1S TO PROTECT ALL EXISTING . UTILITEES, AND SIGNS, ETC.
UNLESS OTHERWISE NOTED ON THESE PLANS.

SCOPE OF WORK:
PROVIDE, INSTALL AND/OR CONSTRUCT THE FOLLOWING PER THE SPECIFICATIONS GIVEN OR REFERENCED,
THE DETAILS NOTED, ANDAOR AS SHOWN ON THE CONSTRUCTION DRAWINGS:

(1) STUB. PLUG AND MARK FOR FUTURE CONNECTION

SEE PLANAND PROFILE
SHEETS FOR ADDITIONAL
DESIGN INFORMATION
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