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314-320, 326-328, 411-416 (See Attached Exhibit B for Parcel Numbers)

NOTICE OF DEFORMATION AND
STRUCTURAL ENGINEERING REQUIREMENTS

NOTICE IS HEREBY GIVEN that a slope stability assessment, and subsequent updates,
performed by the developer of the Giverny Planned Unit Development (the “Project”) in 2014
determined that settlement from seismic deformation of up to four inches (4.0”’) may occur on lots
101, 102, 201-209 (inclusive), 211-213 (inclusive), 314-320 (inclusive), 326-328 (inclusive) and
411-416 (inclusive) (singly, a “Lot,” and collectively, the “Lots”) of the Project.

Experts have determined that an earthquake or other seismic event could trigger slope
movement and/or potential landslide resulting in up to four inches (4.0”) of deformation below
proposed structures on the Lots. After such an occurrence, the owner of an affected Lot may not
occupy any structure on that Lot until such owner, at its sole cost, performs mitigation to restore
the slope and structure to bring it into compliance with the requirements of the code of ordinances
(“Code) of the city of Cottonwood Heights (“City”). If the structure and slope on a Lot cannot be
restored to meet Code requirements following such an event, City may require the structure to be
abandoned.

City requires all structures to be designed and built to protect life and safety during a
seismic event. Code Chapter 19.72, Appendix C, Section 12.3 provides that “calculated seismic
displacements shall be 15 centimeters [approximately 5.9 inches] or less.” City requires that a
structure engineer who is experienced in the design of structures to withstand the anticipated
seismic deformation anticipated in the case of a seismic event affecting the Lots shall be used to
perform structural calculations and develop a design to mitigate the anticipated deformation on a
Lot before construction may commence on that Lot.

All structural designs shall specifically account for the anticipated deformation and be
stamped by a licensed structural engineer in the State of Utah and who has specific expertise in
seismic deformation values that are expected for the slope(s) on or abutting the Lots (the “Slope”),
as represented in the slope stability geotechnical reports by Applied Geotechnical Engineering
Consultants (“AGEC”). See the AGEC report attached hereto as Exhibit A for specific
recommendations for the foundation wall depths and setback requirements.

An individual stamped site plan (that meets City requirements) shall be submitted for each

Lot, which shall address the geotechnical recommendations, utility mitigation and storm water
drainage issues affect that Lot. No storm water shall be discharged onto the Slope. All roof surface
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drainage shall be directed toward the street and away from the Slope. The site plan shall include a
plan to prevent utility breaks, hoses or landscape irrigation from impacting the Slope. The Slope
shall be maintained to prevent erosion, including stabilization and revegetation after brush fires or
other events affecting the Slope.

Attachments:

Exhibit A: Applied Geotechnical Engineering Consultants Slope Stability Geotechnical Report
and Updates

Exhibit B: Parcel Numbers for Lots
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EXHIBIT "A" TO NOTICE OF DEFORMATION AND
STRUCTURAL ENGINEERING REQUIREMENTS

(See Attached Applied Geotechnical Engineering Consultants
Slope Stability Geotechnical Report and All Updates)
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EXHIBIT "B" TO NOTICE OF DEFORMATION AND
STRUCTURAL ENGINEERING REQUIREMENTS

The following lots of the Giverny Planned Unit Development, according to the official plat thereof
on file and of record in the office of the Recorder of Salt Lake County, Utah:

LOT PARCEL #
101 28-02-426-014
102 28-02-426-015
201 28-02-426-016
202 28-02-426-017
203 28-02-426-018
204 28-02-426-019
205 28-02-426-020
206 28-02-426-021
207 28-02-426-022
208 28-02-426-023
209 28-02-426-024
211 28-02-431-002
212 28-02-431-003
213 28-02-431-004
314 28-02-477-011
315 28-02-477-010
316 28-02-477-009
317 28-02-477-008
318 28-02-477-007
319 28-02-477-006
320 28-02-479-015
326 28-02-480-002
327 28-02-480-003
328 28-02-480-004
411 28-02-479-001
412 28-02-477-005
413 28-02-477-004
414 28-02-477-003
415 28-02-477-002
416 28-02-430-008

4
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GEOT’ECHNICAL INVESTIGATION
PROPOSED GIVERNY RESIDENTIAL DEVELOPMENT
9180 SOUTH WASATCH BOULEVARD

COTTONWOOD HEIGHTS, UTAH

PREPARED FOR:
GIVERNY, LLC
111 EAST BROADWAY, SUITE 900
SALT LAKE CITY, UTAH 84111

ATTENTION: DADE ROSE

PROJECT NO. 1140572 REVISED JULY 30, 2014

600 West Sandy Parkway ¢ Sandy, Utah 84070 » (801) 566-6339 ¢ FAX (801) 566-6493
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EXECUTIVE SUMMARY

Approximately % foot of topsoil was encountered in Test Pits TP-1, TP-2, TP-
3 and TP-5 and approximately 1 foot of fill was encountered in TP-4. The
topsoil and fill are underlain by sand. Silt was encountered below the sand
in TP-1 at a depth of approximately 10 feet and extended the full depth of the
test pit, approximately 14 feet. Gravel was encountered below the sand in
TP-2 and the full depth of TP-6, approximately 4 feet where practical
excavation refusal was encountered due to the large particle sizes. Silt
layers, approximately 2 and 5 feet thick, were encountered in TP-4 and TP-5
at depths of approximately 8 and 6 feet, respectively.

No subsurface water was encountered in the test pits at the time of
excavation.

Gravel with cobbles and boulders was encountered in Test Pit TP-6. Heavy-
duty excavation equipment will likely be needed for excavations in the
southeast portion of the site, particularly for confined excavations such as for
utility trenches.

Potentially moisture-sensitive soil was encountered in the northern
approximately one-third of the site. The moisture-sensitive soil should be
removed from below proposed building areas. A representative of AGEC
should observe foundation excavations in the area of potentially moisture-
sensitive soil.

The proposed residences may be supported on spread footings bearing on the
undisturbed natural, non-moisture-sensitive soil or on compacted structural
fill extending down to the undisturbed natural, non-moisture-sensitive soil.
Spread footings may be designed using an allowable net bearing pressure of
2,000 pounds per square foot (psf). Footings bearing on at least 2 feet of
compacted structural fill or at least 2 feet of the natural undisturbed gravel
may be designed for a net allowable bearing pressure of 3,500 psf.

There are moderate to steep slopes, typically ranging from 1% to 2 horizontal
to 1 vertical, along the west edge of the property. Houses should be set back
from the slope as indicated in the text of this report unless the stability of the
slope is evaluated through additional field and laboratory testing and
engineering analysis and it is determined that a lesser setback would be
suitable.

Geotechnical information related to foundations, subgrade preparation,
pavement design and materials is included in the report.
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Page 3

Vegetation at the site consists of weeds, grass and some trees.

The northern and central portions of the site are relatively flat and slope gently down to the
north. The ground surface slopes up to a hill located in the southeast corner of the site.
The site slopes moderately down from the hill located in the southeast corner to Wasatch
Boulevard. The western edge of the site slopes moderately to steeply down to the west
with a typical slope ranging from 1% to 2 horizontal to 1 vertical. Profiles of the slope can

be provided by the engineer prior to recording of the final plat.

The site is bordered on the north by single-family, residential properties. Wasatch
Boulevard, a two-lane, asphalt-paved road and residential properties are to the east. There
is undeveloped property to the south and a water treatment plant to the northwest.

Cottonwood Creek is to the southwest and there is residential property beyond the creek.

FIELD STUDY

The field study was conducted on July 10, 2014. Six test pits were excavated at the
approximate locations indicated on Figure 1 using a rubber-tired backhoe. The test pits
were logged and soil samples obtained by an engineer from AGEC. Logs of the subsurface

conditions encountered in the test pits are graphically shown on Figure 2.

The test pits were backfilled without significant compaction. The backfill in the test pits

should be properly compacted where it will support proposed buildings, floor slabs or

pavement.

SUBSURFACE CONDITIONS

Approximately ¥ foot of topsoil was encountered in Test Pits TP-1, TP-2, TP-3 and TP-6

and approximately 1 foot of fill was encountered in TP-4. The topsoil and fill are underlain
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Poorly-Graded Gravel with Sand - The gravel contains cobbles and boulders up to

approximately 2 feet in size. It is medium dense to dense, dry and brown to gray.

Results of the laboratory tests are summarized on Table | and are included on the logs of the

test pits.

SUBSURFACE WATER

No subsurface water was encountered in the test pits at the time of excavation.
Fluctuations in subsurface water level at the site will occur over time. An evaluation of such

fluctuations is beyond the scope of this report.

PROPOSED CONSTRUCTION

We understand that the site encompasses approximately 40 acres and will be subdivided
for residential building lots. We anticipate that the residences will be one to three-story,

wood-frame structures with basements.

We have assumed building loads consisting of wall loads up to 3 kips per lineal foot and

column loads up to 50 kips.

Roads are planned to extend through the proposed subdivision. We have assumed traffic
for roads consisting of 1,000 cars, two delivery trucks and two school buses per day and

two garbage trucks per week.

If the proposed construction, building loads or anticipated traffic is significantly different
from what is described above, we should be notified so that we can reevaluate the

recommendations given.
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Good surface drainage should be provided up slope of cut and fill slopes to
direct surface runoff away from the face of the slopes. The slopes should be

protected from erosion by revegetation or other methods.

The grade should not be raised at the top, or within 30 feet, of the crest of

existing slopes without a slope stability analysis.

4, Building Setback From Slopes

Foundations should be setback from slopes steeper than 3 horizontal to 1

vertical. The minimum setback distance is indicated below. Lesser setbacks

may be considered on an individual basis but would require slope stability

analysis.

H Face of footing

“ ~H/2 but need not exceed 15' ]/\[

L1
f "
/-Toe of slope by
- H/3 but need

Face of structure

Applied GeoTech

not exceed 40' H
; 5. Materials
Listed below. are materials recommended for imported structural fill.
i Fill to Support Recommendations
Footings Non-expansive granular soil

Passing No. 200 Sieve < 35%

Liquid Limit < 30%
] Maximum size 4 inches
Floor Slab Sand and/or Gravel
§ (Upper 4 inches) Passing No. 200 Sieve < 5%
i Maximum size 2 inches
Slab Support Non-expansive granular soil
Passing No. 200 Sieve < 50%
: Liquid Limit < 30%
i Maximum size 6 inches
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Fill and pavement materials placed for the project should be frequently tested

for compaction.

Drainage
The ground surface surrounding the proposed buildings should be sloped

away from the buildings in all directions. Roof downspouts and drains should

discharge beyond the limits of backfill.

The collection and diversion of drainage away from the pavement surface is
important to the satisfactory performance of the pavement section. Proper

drainage should be provided.

Foundations

Bearing Material
With the proposed construction and the subsurface conditions encountered,

the proposed buildings may be supported on spread footings bearing on the
undisturbed natural, non-moisture-sensitive soil or on compacted structural
fill extending down to the undisturbed natural, non-moisture-sensitive soil.
Structural fill placed below footings should extend out away from the edge

of the footings at least a distance equal to the depth of fili beneath footings.

Topsoil, organics, debris, unsuitable fill, moisture-sensitive soil and other

deleterious material should be removed from below proposed foundations.

Bearing Pressure
Spread footings bearing on the natural undisturbed soil or on compacted

structural fill may be designed for an allowable net bearing pressure of 2,000
psf. Footings bearing on at least 2 feet of compacted structural fill or at least
2 feet of the natural undisturbed soil may be designed for a net allowable

bearing pressure of 3,500 psf.
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Page 11

Underslab‘ Sand and/or Gravel

Free-draining sand and/or gravel (less than 5 percent passing the No. 200
sieve) may be considered for use below slabs for ease of construction and to
promote even curing of the slab concrete. The natural sand and gravel may

meet this criteria.

Lateral Earth Pressures

Lateral Resistance for Footings

Lateral resistance for spread footings placed on the natural soil or on
compacted structural fill is controlled by sliding resistance between the
footing and the foundation soils. A friction value of 0.4 may be used in

design for ultimate lateral resistance.

Subgrade Walls and Retaining Structures
The following equivalent fluid weights are given for design of subgrade walls

and retaining structures. The active condition is where the wall moves away
from the soil. The passive condition is where the wall moves into the soil and
the at-rest condition is where the wall does not move. The values listed

below assume a horizontal surface adjacent the wall.

Soil Type Active At-Rest Passive

Clay & Silt 50 pcf 65 pcf 250 pcf
Sand & Gravel 40 pcf 55 pcf 300 pcf

Seismic Conditions
Under seismic conditions, the equivalent fluid weight should be increased by
36 pcf for active condition and 21 pcf for the at-rest condition and decreased

by 36 pcf for the passive condition. This assumes a peak ground acceleration
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Page 13

liquefaction potential decreases with an increase in fines content and density.
Based on our understanding of the geologic conditions at the site and the
subsurface soils encountered to the depth investigated, liquefaction is not

considered a potential hazard at the site.

Water Soluble Sulfates

One sample of the natural soil was tested in the laboratory and found to have less
than 0.1 percent water soluble sulfates. Previous testing of the soil in the area has
found the soil to contain negligible amounts of water soluble sulfate. Based on the
results of the test, our experience in the area and published literature, the natural soil
possesses negligible sulfate attack potential on concrete. No special cement type is
required for concrete placed in contact with the natural soil. Other conditions may

dictate the type of cement to be used in concrete for the project.

Subsurface Drains

In areas where silt or clay is encountered in basement excavations, consideration
should be given to providing a perimeter drain around the subgrade floor portion of
the residence to protect against perched groundwater. A perimeter drain system

should consist of at least the following items:

1. The underdrain system should consist of perforated pipe installed in a free-
draining gravel filled trench around the perimeter of the below grade floor

portion of the building.
2. The flow line of the pipe should be placed at least 14 inches below the

finished floor level and should slope to a sump or outlet where water can be

removed by pumping or by gravity flow.
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Page 15

section consisting of 3 inches of asphaltic concrete overlying 6 inches of high

guality base course is calculated. The base course thickness should be

increased to 9 inches in areas of clay or silt subgrade except in areas where

no significant truck traffic is expected. A rigid pavement section consisting

of 6 inches of Portland cement concrete may be used regardless of subgrade

soil type.

A pavement section consisting of 62 inches over 4 inches of base course is

recommended for dumpster approach slabs.

3. Pavement Materials and Construction

a.

ACEC

Applied GeoTech

Flexible Pavement (Asphaltic Concrete)

The pavement materials should meet the specifications for the
applicable jurisdiction. Other materials may be considered for use in
the pavement section. The use of other materials may result in the

need for different pavement material thicknesses.

Rigid Pavement {Portland Cement Concrete)

The rigid pavement thickness given above assumes that the pavement
will have aggregate interlock joints and that a concrete shoulder or

curb will be provided.

The pavement materials should meet the specifications for the
applicable jurisdiction. The pavement thickness indicated above
assumes that the concrete will have a 28-day compressive strength of
4,000 pounds per square inch. Concrete should be air entrained with
approximately 6 percent air. Maximum allowable slump will depend

on the method of placement but should not exceed 4 inches.

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1140572
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LIMITATIONS

This report has been prepared in accordance with generally accepted soil and foundation
engineering practices in the area for the use of the client for design purposes. The
conclusions and recommendations included within the report are based on the information
obtained from the test pits excavated at the approximate locations indicated on the site plan
and the data obtained from laboratory testing. Variations in the subsurface conditions may
not become evident until additional exploration or excavation is conducted. If the proposed
construction, subsurface conditions or groundwater level is found to be significantly
different from what is described above, we should be notified to reevaluate our

recommendations.

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC.

Reviewed by Jay R. McQuivey, P.E.
DRH/rs

AGEC APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1140672
Applied GeoTech
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AOGEC

Applied GeoTech

August 29, 2014

Giverny, LLC
111 East Broadway, Suite 900
Salt Lake City, Utah 84111

Attention: Dade Rose

EMAIL: drose@diplaw.com

Subject: Slope Stability Evaluation
Proposed Giverny Development
9180 South Wasatch Boulevard
Cottonwood Heights, Utah
Project No. 1140572

Gentlemen:

Applied Geotechnical Engineering Consuitants, Inc. was requested to evaluate the stability
of the slope along the west edge of the proposed Giverny residential development located at
9180 South Wasatch Boulevard in Cottonwood Heights, Utah. We previously performed a
geotechnical investigation for the project and submitted our findings and recommendations
in a report dated July 30, 2014 under Project No. 1140572.

SCOPE

The slope stability evaluation consisted of review of aerial photographs and geologic literature
to identify potential landslides along the slope, the drilling of one boring at the crest of the
slope to a depth of approximately 110 feet, development of a slope and subsurface profile
and performing engineering analysis.

SITE CONDITIONS

The slope evaluated for stability is a moderately to heavily vegetated slope with grass, brush
and numerous areas of trees. The slope ranges from approximately 1% horizontal to 1
vertical to 2 horizontal to 1 vertical.

There are some erosional features that have developed in the slope near the north end of the
property. Based on a review of 1952 aerial photographs (USDA Photos AAL-6K-114 and
115), these areas have experienced slope failure. These failures appear as shallow depth
failures and based on the subsurface conditions encountered, we anticipate that a perched

600 West Sandy Parkway * Sandy, Utah 84070 = (801) 566-6399 » FAX (801) 566-6493
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Giverny, LLC
August 29, 2014
Page 2

water table on the upper silt developed when the property was heavily irrigated resulting in
the erosional features. Vegetation has filled in much of the previously eroded areas since
1952 and there are no signs of the erosion problems even in the residential development to
the north of the property where more numerous erosional features are apparent on the 1952
aerial photos.

FIELD STUDY

The field study for the slope stability evaluation consisted of drilling one boring to a depth of
approximately 110 feet at the approximate location indicated on Figure 1. This boring was
drilled using 8-inch diameter, hollow-stem auger powered by a truck-mounted drill rig. The
boring was logged and soil samples obtained by an engineer from AGEC. A log of the
subsurface conditions encountered in the boring is presented on Figure 2 with legend and
notes on Figure 3.

SUBSURFACE CONDITIONS

Subsurface conditions encountered in the boring consist predominantly of sand with some
silt, clay and gravel layers. The silt and clay layers are horizontally bedded and the silt was
found in test pits in the area indicating that these deposits are likely continuous horizontally.

A description of the various soils encountered in the boring follows:

Topsoil - The topsoil consists of silty to clayey sand with some gravel. Itis dry, dark
brown and contains roots and organics.

Lean Clay - The clay is stiff, moist to very moist and brown.

Siit - The silt contains a small to large amount of sand. It is stiff to very stiff, moist
to very moist and brown.

Sand - The sand contains a small to moderate amount of siit and occasional silty
layers. The sand contains some gravelly layers. The sand is medium dense to very
dense, slightly moist to moist and brown to gray.

Gravel - The gravel contains a small amount of silt and a moderate to large amount of
sand. It is very dense, slightly moist and brown to gray.

No subsurface water was encountered to the depth of the boring, approximately 110 feet.
SLOPE STABILITY EVALUATION

A profile for the slope was developed from contours shown on the site plan provided and soil
layers were assigned based on the subsurface conditions encountered in the boring. Strength

BK 10585 PG 3627
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August 29, 2014
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parameters used in the slope stability analysis for the sand and gravel are based on the
corrected N-values. Strength parameters for the silt and clay were assumed based on
conservative values from experience in the area and geotechnical literature. We have
assumed a friction angle of 25 degrees and a cohesion of 250 pounds per square foot for the
clay and a friction angle of 30 degrees and a cohesion of 1 50 pounds per square foot for the
silt. -

The computer program Slide Version 6.0 was used to evaluate the stability of the slope using
the Morgenstern-Price method. Pseudostatic analysis for the stability of the slope under
seismic conditions was evaluated using a peak horizontal ground acceleration of 0.62g as
obtained from the 2012 IBC data and representing a 2 percent in 50-year probability of
exceedance. This peak ground acceleration was adjusted based on Blake and others (2002)
for both 2-inch and 6-inch ground deformations.

Based on the results of the slope stability analysis, the slope setback recommended in the
above-referenced geotechnical report results in approximately 4 inches of ground deformation
for the 2012 IBC design seismic event. The safety factor for the static slope stability analysis
for this same setback is greater than 1.5. Based on the results of the analyses, it is our
professional opinion that the slope setback recommendations provided in the above-
referenced geotechnical report are suitable for the proposed construction. Results of the slope
stability analysis are included in the Appendix.

It will be important to minimize the potential for a perched water condition to develop where
seeps would form in the slope as a result of the development. Methods to reduce water
infiltration should be considered in planning the development.

LIMITATIONS

This letter has been prepared in accordance with generally accepted geotechnical engineering
practices in the area for the use of the client. The conclusions and recommendations included
in the letter are based on subsurface conditions encountered, laboratory testing and
engineering analysis as described in this letter and in the above-referenced report. Variations
in the subsurface conditions may not become evident until additional exploration or
excavation is conducted. |f the subsurface conditions or proposed construction is
significantly different from what is described in this letter and in the above referenced report,
we should be notified to reevaluate the recommendations given.
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Giverny, LLC

August 29, 2014

Page 4

If you have questions or if we can be of further service, please call.

Sincerely,

No. 260053 \'eH

1% DOUGLAS R.
. HAWKES

Reviewed by JRM, P.E.
DRH/rs

Enclosures

References

International Building Code, 2012; International Code Council, Falls Church, Virginia.
Blake, T.F, Hollingsworth, R.A. and Stewart, J.P., 2002: Recommended procedures for

implementation of DMG Special Publication 117 Guidelines for analyzing and mitigating
landslide hazards in California, Southern California Earthquake Center, Los Angeles, CA.
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Recommended Procedures for Implementation of DMG Special Publication 117
Guidelines for Analyzing and Mitigating Landslide Hazards in Califonia

0..8 N T T T T T I T T . .
0.7 :— {
0.6 E— _:
8 - ]
S 05 ] o5 e
B : - __ . . 5
g : : u &bi Lo
0.4 - ' ] 2 R CVEPR I VN
L e r=30km ]
o3fL T "~ - r=20km E
[ r<10 km 1
0.2 C 1 1 1 1 ] | 1 ] N ]
0 0.2 04 0.6 0.8 1
MHA, (g)
0.8 T T T T T T T I l ]
F (b u=15cmthreshold e r=30km 3
0.7 - — T ==—-— r=20km
. ————— r<10km
06 [ : =
: B -
<
5 05 | M8 =
e [~ w
= - ». = M ]
04 |- z == h
A — M6 . 1 3% 3.13J~
03 y"\‘w—/d B debsracl.
0.2 N 1 | ) I . 1 , | , ] -
0 0.2 04 0.6 0.8 1

MHA, (g) 0.0

Figure 11.1. Requir_ed Values of f,; as Function of MHA, and Seismological Condition for
Threshold Displacements of (a) 5 cm and (b) 15 cm
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AOLEL

Applied GeoTech

October 16, 2014
Revised October 20, 2014

Giverny, LLC
111 East Broadway, Suite 900
Salt Lake City, Utah 84111

Attention: Dade Rose
EMAIL: drose@djplaw.com

Subject: Slope Stability Evaluation Update
Proposed Giverny Development
9180 South Wasatch Boulevard
Cottonwood Heights, Utah
Project No. 1140572

Gentlemen:

Applied Geotechnical Engineering Consultants, Inc. was requested to provide additional
evaluation of the stability of the slope along the south and west edges of the proposed
Giverny residential development located at 9180 South Wasatch Boulevard in Cottonwood
Heights, Utah. Our original study was reported in a letter dated August 29, 2014. Geostrata
reviewed the letter for Cottonwood Heights and provided comments concerning the study in
a memorandum dated September 3, 2014,

We previously performed a geotechnical investigation for the project and submitted our
findings and recommendations in a report dated July 30, 2014 under Project No. 1140572,

SCOPE

The slope stability evaluation consisted of review of aerial photographs and geologic literature
to identify potential landslides along the slope, the drilling of one boring at the crest of the
slope to a depth of approximately 110 feet, performing laboratory testing on the soil from the
boring, development of slope and subsurface profiles and performing engineering analysis.

SITE CONDITIONS

The slope evaluated for stability is a moderately to heavily vegetated slope with grass, brush
and numerous areas of trees. The slope ranges from approximately 1% horizontal to 1
vertical to 2 horizontal to 1 vertical.

600 West Sandy Parkway * Sandy, Utah 84070 » (801) 566-6399 * FAX (801) 566-6493
BK 10585 PG 3677
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There are some erosional features that have developed in the slope near the north end of the
property. The locations of these washouts are presented on Figure 1 along with the geology
as mapped by Personious and Scott, 1992. Based on a review of 1952 aerial photographs
(USDA Photos AAL-6K-114 and 115), these areas experienced significant erosion prior to the
photograph date. These features appear as shallow depth washout areas and based on
review of climate data for Salt Lake City and the ground slope being down toward these
features, we anticipate that these washouts are a result of heavy rainfall in the 1950s (Evans,
1953). These features are no longer considered a result of a perched water table on the
upper silt that may have developed when the property was heavily irrigated as previously
hypothesized since the sand would not be pervious enough to convey the amount of water
needed to result in the erosional features. There is currently a berm above the washout on
the property that would divert water away from the slope. Vegetation has filled in much of
the previously eroded areas since 1952 and there are no signs of the erosion problems even
in the residential development to the north of the property where more numerous erosional
features are apparent on the 1952 aerial photos. Similar erosion features are not expected
to develop on the property in the future since grading will be designed to eliminate this
problem.

FIELD STUDY

The field study for the slope stability evaluation consisted of drilling one boring to a depth of
approximately 110 feet at the approximate location indicated on Figure 2. This boring was
drilled using 8-inch diameter, hollow-stem auger powered by a truck-mounted drill rig. A test
pit was excavated on October 3, 2014 to a depth of approximately 8 feet next to the boring
to obtain additional samples of the silt for direct shear testing. The boring and test pits were
logged and soil samples obtained by an engineer from AGEC. A log of the subsurface
conditions encountered in the boring is presented on Figure 7. Logs of test pits are presented
on Figure 8. Legend and notes of the boring and test pit logs are presented on Figure 9. The
boring log was adjusted to account for the soil profile found in the test pit.

SUBSURFACE CONDITIONS

Subsurface conditions encountered in the boring consist predominantly of sand with some
silt, clay and gravel layers. The silt and clay layers are horizontally bedded and the silt was
found in test pits in the area indicating that these deposits are likely continuous horizontally.

A description of the various soils encountered in the boring follows:

Topsoil - The topsoil consists of silty to clayey sand with some gravel. It is dry, dark
brown and contains roots and organics.

Lean Clay - The clay is stiff, very moist and brown.
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A moisture contents of 32 percent and a dry density of 102 pounds per cubic foot
(pcf) were measured for the clay sample. A direct shear test was performed on the
clay and results are presented on Figure 11.

Silt - The silt contains a small to large amount of sand. It is stiff to very stiff, moist
to very moist and brown.

Moisture contents of 2 to 13 percent and dry densities of 85 to 109 pcf were
measured for the siit. A direct shear test was performed on the silt and results are
presented on Figure 10.

Sand - The sand contains a small to moderate amount of silt and occasional silty
layers. The sand contains some gravelly layers. The sand is medium dense to very
dense, slightly moist to moist and brown to gray.

Moisture contents of O to 4 percent and dry densities of 96 to 113 pcf were measured
for the sand.

Gravel - The gravel contains a small amount of silt and a moderate to large amount of
sand. It is very dense, slightly moist and brown to gray.

A summary of the laboratory test results is included on Table | and results are presented on
the log of the boring.

No subsurface water was encountered to the depth of the boring, approximately 110 feet.
SLOPE STABILITY EVALUATION

Profiles for the slope were developed from contours shown on the site plan provided and soil
layers were assigned based on the subsurface conditions encountered in the boring. Strength
parameters used in the slope stability analyses for the sand and gravel are based on the
corrected N-values (Lambe and Whitman, 1969, pg 209). Strength parameters used in the
analyses for the silt and clay are less than indicated by the direct shear tests. A friction angle
of 30 degrees and a cohesion of 250 pounds per square foot for the clay and a friction angle
of 32 degrees and a cohesion of 150 pounds per square foot for the silt are used in the
stability analyses.

The computer program Slide Version 6.0 was used to evaluate the stability of the slope using
the Morgenstern-Price method. Pseudostatic analysis for the stability of the slope under
seismic conditions was evaluated using a peak horizontal ground acceleration of 0.615g as
obtained from the 2012 IBC data and representing a 2 percent in 50-year probability of
exceedance. This peak ground acceleration was adjusted based on Blake and others (2002)
for 4 inches of ground deformation resulting in a horizontal seismic load coefficient of 0.27g.
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Based on the results of the slope stability analyses, building setback lines for a 10-deep and
20-deep footing are presented on Figures 3 through 6. The safety factor for the static slope
stability analysis for this same setback is greater than 1.5. Results of the slope stability
analyses are included in the Appendix. The actual setback distance from the slope depends
on the foundation depth closest to the slope and thus deeper foundations may extend closer
to the slope. The setback limit line would be approximately 23 feet (west slope) to 28 feet
{north slope) closer to the slope for each 10 feet of drop in foundation depth for foundations
placed closest to the slope.

LIMITATIONS

This letter has been prepared in accordance with generally accepted geotechnical engineering
practices in the area for the use of the client. The conclusions and recommendations included
in the letter are based on subsurface conditions encountered, laboratory testing and
engineering analysis as described in this letter and in the above-referenced report. Variations
in the subsurface conditions may not become evident until additional exploration or
excavation is conducted. If the subsurface conditions or proposed construction is
significantly different from what is described in this letter and in the above referenced report,
we should be notified to reevaluate the recommendations given.

If you have questions or if we can be of further service, please call.

Sincerely,

Reviewed by JEN, P.E.
DRH/rs

Enclosures
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o 42/12 WC =0 - 1 1
— 40 DD = 97 — 80 80 — 40—
- -200 = 3 - . .
- - - -
1 WC =1
}— 45 3512 — 85 DD = 104 85 — 45 —
- - -200 = 4 - -
- = R -
42112 3 3
— 50 S 90 90 —% 50—
- al 48 -
Q k-3
N ol 4a 4
B 17112 WC =32 - - |
l— 55 DD = 90 — 95 95 — 55 —
- -200 = 98 N 4 4
B LL = 32 N 4 4
R Pl =13 R i i
- h50/5 u - n
weC =4
—_— B — 1 —
- 60 b 00 DO = 108 100— 60
L 200 = § 4 .
— 65 ﬁ — 105 105— 65 —
B 64/12 WC =1 B ] 7
L 70 1 oD = 113 L 110 110 70
200 =5
Approximate Vertical Scale 1" = 8' See Figure 9 for Legend and Notes
1140572 I Am I Log of Exploratory Boring I Figure 7
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Applied Geotechnical Engineering Consultants, Inc.

- — [+]
400 c=180psf ¢=36
3.50 Strength Parameters were determined from linear
regression of the PEAK shear stress values
« 3.00 //”
2 . .
g 2.50 Project and Sample Information )
5 200 Project Number 1140572
8 450 //‘ Project Name Giverney
»
1.00 /r Sample Identification TP-7 at 6’
0.50
0.00 Sample Description Sandy Silt (ML)
00 05 10 15 20 25 30 35 40
Normal Stress, ksf
Test No. (Symbol) 1(A) I 2(m) | 3(e)
Test Type Consolidated Drained Wetted
Sample Type Remolded  |Undistrubed [Undisturbed
£ 5000 Strain Rate, in/min 0.001 0.001 0.001
§ 0,005 AN\ ppers o ILength, in. 0.98 0.98 0.98
E Lo A NS PN |Diameter, in. 1.93 1.93 1.93
8 Lo L N |Dry Density, pcf 99.0 115.1 114.3
& ‘ N Moisture Content, % 1.7 1.7 1.7
S ot S Consol. Load, ksf 1.0 2.0 4.0
S X
2 0.00 0.10 0.20 0.30 0.40 Normal Load, ksf 1.0 2.0 4.0
2 Shear Stress, ksf 0.86 1.75 3.10
Horizontal Displacement, in.
— - - JEach sample point was wetted when not loaded
— — = Pointt Point2 ~----- Paint3_| and allowed to soak at least 8 hours.
After the soak period, the normal load was applied
and the sample point was allowed to consolidate.
350 After consolidation, each sample point was sheared.
2 300 N -
3" 250 — -
] %gg 7 [Sample Properties
L7 . T
5 1.00 1+ :—/—’_J_f I S s va— |Dry Density, pef See Above
£ ggg ¥ [Moisture Content, % 1.7
0.00 0.10 0.20 0.30 0.40 [Liquid Limit, % Non-Plastic
. ) |Prasticity Index, %
Horizontal Displacement, in. Percent Gravel 0
Percent Sand 36
— — ~Point 1 Point2 —.— Pol
| on on omnt 3 I Percent passing No. 200 Sieve 64
Project No. 1140572 Direct Shear Results Figure 10
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Applied Geotechnical Engineering Consultants, Inc.

— - o
4.00 c=265psf ¢=34
. 3.50 Strength Parameters were determined from linear
regression of the PEAK shear stress values
:‘ﬁ 3.00 /“
¢ 2.50 Project and Sample Information
@ -
8 200 Project Number 1140572
o - ‘y ) .
5 150 Project Name Giverney
=
)]
1.00 3 - Sample Identification B-1 @ 54'
0.50
0.00 Sample Description Lean Clay (CL)
.00 05 10 15 20 25 30 35 40
Normal Stress, ksf
Test No. (Symbol) 1(4) | 2(m) | 3(e)
Test Type Consolidated Drained Wetted
Sample Type Undisturbed
£ 0005 Strain Rate, in/min . 0.002 0.002 0.001
‘é 0.000 4§ ILength, in. 0.98 0.98 '0.98
g 0005 = Diameter, in. 1.93 1.93 1.93
8 0010 1= e 1
8 0.015, ~ == == Dry Density, pcf 88.0 91.7 89.5
& g:g%g AT Moisture Content, % 32.4 324 -32.4
= gggg """"""" = Consol. Load, ksf 1.0 2.0 4.0
8 - [Normal Load, ksf 1.0 2.0 4.0
£ 0.00 0.10 0.20 0.30 0.40 .
2 Shear Stress, ksf 0.76 1.85 2.84
Horizontal Displacement, In.
Each sample point was wetted when not loaded
— = = Pointt Poit2 === Point 3 and allowed to soak for two hours.
- * After the two hours, the normal load was applied
2 and the sample point was allowed to consolidate.
300 ) After consolidation, each sample point was sheared. -
P N il XY £
B <200 T—7——g—— :
5 150 1 . Sample Properties
@ 100 |2 i
= AN P s———— — Dry Density, pcf See Above
2 050 = Moisture Content, % 32.4
“ 0.00 ———
0.00 0.10 0.20 0.30 0.40 Liquid Limit, % 32
Horizontal Disol ti Plasticity Index, % 13
orizon isplacement, In. Percent Gravel O
Percent Sand 2
— — —Poi Point2 — - — Point3
oint ! i ont I Percent passing No. 200 Sieve 9
Project No. 1140572 Direct Shear Results Figure 11
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APPENDIX
SLOPE STABILITY CALCULATIONS

Project No. 1140572
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Recommended Procedures for Implementation of DMG Special Publication 117
Guidelines for Analyzing and Mitigating Landslide Hazards in California
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AOEC

Applied GeoTech

November 5, 2014

Giverny, LLC
111 East Broadway, Suite 900
Salt Lake City, Utah 84111

Attention: Dade Rose

EMAIL: drose@djplaw.com

Subject: Deformation Analysis Update
Proposed Giverny Development
9180 South Wasatch Boulevard
Cottonwood Heights, Utah
Project No. 1140572

Gentlemen:

Applied Geotechnical Engineering Consultants, Inc. was requested to provide additional
deformation analysis for the slope stability study performed for the proposed Giverny
residential development located at 9180 South Wasatch Boulevard in Cottonwood Heights,
Utah using methods presented by Bray and Travasarou (2009) instead of the method
presented by Blake and others {2002). Our original study was reported in a letter dated
August 29, 2014 with an update in a letter dated October 20, 2014, both reported under
Project No. 1140572. Geostrata reviewed our most recent letter for Cottonwood Heights and
provided comments concerning the study in a memorandum dated October 27, 2014. This
letter provides responses to the comments presented in that memorandum.

Geostrata Review Comment 1

“We have reviewed the work presented and concur with the results. However, we consider
this deformation methodology as being somewhat dated. We recommend that the seismic
analysis be completed using the Bray and Travasarou (2007) or the Bray and Travasarou
(2009) method and that the results of this method be compared to the Blake (2002) method.
Adjustments to the recommendations should be provided if the updated method provides
differing results.”

AGEC Response
The deformation analysis was performed following the method presented by Bray and

Travasarou (2009) as requested. Results of this deformation analysis are attached. Resuits
of the analysis indicate that the predicted median deformation is 4 inches for the yield

600 West Sandy Parkway ¢ Sandy, Utah 84070 ¢ (801) 566-6399 » FAX (801) 566-6493
BK 10585 PG 3764




Giverny, LLC
November 5, 2014
Page 2

acceleration previously evaluated and the setback lines previously selected are reasonable
using either deformation evaluation method. Results are attached.

Geostrata Review Comment 2

“The methodology presented assumes that up to 4 inches of deformation may occur during
a seismic event. It is not clear if AGEC is recommending that the structural design of the
residences be designed for this magnitude of movement.”

AGEC Response

The 4-inch deformation value was selected based Youd (1980) and the Utah State Surface-
fault-rupture hazard guidelines, Christenson and others (2003). Residences for this
development are expected to be constructed in accordance with the 2012 International
Building Code standards and such buildings would be able to accommodate 4 inches of
deformation without undue negative risk to human health and safety based on the above
references.

Geostrata Review Comment 3

“The slope stability cross section validating the lateral extent of the 1.5 factor of safety is not
presented. This cross section should be provided to substantiate the recommended setback
zones.”

AGEC Response

The printouts provided in the most recent above-referenced letter for the static condition are
for the same setback limits used for the pseudostatic analysis and are greater than 1.5. The
static slope stability safety factor for the setback limits shown is 1.7. Thus, there is no need
to present the slip surface representing a static safety factor of 1.5 since seismic conditions
control the setback limit.

Geostrata Review Comment 4

“We further understand that City Code limits the location of residences in relation to steep
slopes, particularly in sensitive land areas. The setback zones should be in compliance with
existing City Code requirements.”

AGEC Response

Our report presents the stability-based setbacks. House placement should also incorporate
other City Code requirements.

BK 10585 PG 3765
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Giverny, LLC
November 5, 2014
Page 3

LIMITATIONS

This letter has been prepared in accordance with generally accepted geotechnical engineering
practices in the area for the use of the client. The conclusions and recommendations included
in the letter are based on the subsurface conditions encountered, laboratory testing and
engineering analysis as described in this letter and in the above-referenced report and letters.
Variations in the subsurface conditions may not become evident until additional exploration
or excavation is conducted. |If the subsurface conditions or proposed construction is
significantly different from what is described in this letter and in the above referenced report
and letters, we should be notified to reevaluate the recommendations given.

If you have questions or if we can be of further service, please call.

Sincerely,

’ lf/w 7N\C
v

/_f..':m-
-

No. 2¢0053\ %)
DOUGLAS R} &

Reviewed by JEN, P.E.
DRH/rs

Enclosures
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Giverny, LLC
November 5, 2014
Page 4
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Bray and Travasarou, 2009

K, 0.27§g H 30m

Ts 023s Neo 47 bpf

S,(1.5T;) 1.00 g V, 335 m/s | 350 Ng%® O 8 (479
M, 6.99 In(D) = - 1.10- 2.83 In(k,) - 0.333(In(k,))*

+0.566 In(k,)In(S,(1.5T,)) + 3.04 In(S,(1.5T})

Zero Prob 0.00
- 0.244(In(S,(1.5T;)))2 + 1.50T, + 0.278(M - 7) £ ¢
In{D) 2.38
D50 10.8 cm 43 in
D16 5.6 cm 2.2 in
D84 209 cm 8.2in
Table 7. Form of the Ground Motion Afteouation Relations
co” inS et a' 2006 La(y) = tnSa(g) = ¢, + ¢:Mw + cyln(re) + eMwln(re) +cr+ ce(8.5 — Mw)'+ ¢, HW(8.5 - M)
’ where
M 6.99 8a(g) = spectmlaccelerationing
r 05 km = closest distance to the fault plane
1o = sqat(* + H)
rc 6.52 km H=6.5 (pseudo depth term)
H 6.5 km HW =¢S5, r<5
=], 5¢x<15
HW 0'1 =1 = (r-15)/(20-15), 15<= 1 <20
a0, r>=20
1.5T; cl c2 c3 c4 c5 c6 c7
0.349 7.17 -0.758 -1.475 0.1109 -0.0104 -0.257 0.212
Table 8. Coeffictents of the Intermountain West Ground Motion Model
S, 1.000 [Perod [C, [A C, Cy Cs Cs [
0.01 6.764 -0.758 -1.800 0.1375 -0.0104 <0.236 0.212
0.02 6.761 -0.738 -1.776 0.1357 -0.0104 -0.236 0.212
0.029 6.801 -0.758 -1.780 0.1352 -0.0104 -0.236 0.212
0.04 6.823 -0.758 -1.777 0.1346 -0.0104 -0.236 0.212
0.05 6.887 -0.758 -L772 0.1314 -0.0104 -0.236 0.212
0.075 7.110 -0.758 -1.743 0.1268 -0.0104 -0.236 0.212
0.10 71272 -0.758 -1.693 0.1216 -0.0104 -0.236 0.212
0.16 71.376 -0.758 -1.637 0.1203 -0.0104 -0.236 0.212
0.20 7.305 -0.758 -1.597 0.1202 -0.0104 -0.236 0.212
0.24 7.230 -0.758 -1.566 0.1207 -0.0104 -0.242 0.212
0.30 7.183 -0.758 -1.515 0.1156 -0.0104 -0.249 0212
040 7.157 ~0.758 -1.435 0.1062 -0.0104 -0.279 0.212
0.50 7.184 -0.758 -1.374 0.0937 -0.0092 -0.311 0.212
0.75 6.919 -0.758 -1.390 0.0926 -0.0070 -0.351 0.212
1.00 6.594 -0.758 -1.480 0.0954 <0.0055 -0.351 0212
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