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CEDAR HILLS

PLANNING COMMISSION MEETING
OF THE CITY OF CEDAR HILLS
Tuesday, March 25,2025 6:00 p.m.

Notice is hereby given that the Planning Commission of the City of Cedar Hills, Utah, will hold

a_Planning Commission Meeting on Tuesday, March 25, 2025 beginning at 6:00 p.m. at the
Community Recreation Center, 10640 N Clubhouse Drive, Cedar Hills, Utah. This is a public

meeting, and anyone is invited to attend.

PLANNING COMMISSION MEETING
1. Call to Order

2L Public Comment: Time has been set aside for the public to express their ideas, concerns,
and comments (comments limited to 3 minutes per person with a total of 30 minutes for
this item)

SCHEDULED ITEMS & PUBLIC HEARINGS

3. Approval of the minutes from the February 25, 2025 Planning Commission meeting

4. Review/Recommendation and Public Hearing on Preliminary Plan approval for

Milkshake Madness, Lot 6 Plat C Phase II Cedar Hills Gateway Subdivision located in
the SC-1 Commercial Zone

5. Review/Recommendation and Public Hearing on Concept and Preliminary Plan approval
for a Commercial Development at 4773 W Cedar Hills Drive, located in the Cedar Hills
Retail Center Subdivision

ADJOURNMENT
6. Adjourn.

Posted this 21st day of March, 2025. /s/ Colleen A. Mulvey, City Recorder

Supporting documentation for this agenda is posted on the city website at www.cedarhillsutah.gov.

In accordance with the Americans with Disabilities Act, the City of Cedar Hills will make reasonable accommodations to
participate in the meeting. Requests for assistance can be made by contacting the City Recorder at 801-785-9668 at least 48
hours in advance of the meeting to be held.

The order of agenda items may change to accommodate the needs of the Planning Commission, the staff, and the public.
This meeting may be held electronically to permit one or more of the commission members or staff to participate.



[cEDAR HiLLs]

PUBLIC MEETING AND PUBLIC HEARING ETIQUETTE
Please remember all public meetings and public hearings are recorded
e All comments must be recognized by the Chairperson and addressed through the microphone.

e Please do not approach the Council/Commission dais without permission from the
Chairperson.

e When speaking to the Council / Planning Commission, please stand, speak slowly and clearly
into the microphone, and state your name and address for the recorded record.

e Be respectful to others and refrain from disruptions during the meeting. Please refrain from
conversation with others in the audience as the microphones are very sensitive and can pick up
whispers in the back of the room.

e Keep comments constructive and not disruptive.

e Avoid verbal approval or dissatisfaction of the ongoing discussion (i.e., booing or applauding).

e Exhibits (photos, petitions, etc.) given to the City become the property of the City.

e Please silence all cellular phones, electronic devices or other noise making devices.

* Be considerate of others who wish to speak by limiting your comments to a reasonable length

and avoiding repetition of what has already been said. Individuals may be limited to three
minutes and group representatives may be limited to five minutes.

e Refrain from congregating near the doors or in the area outside the council room to talk as it
can be very noisy and disruptive. If you must carry on conversation in this area, please be as
quiet as possible. (The doors must remain open during a public meeting/hearing.)

Public Hearing v. Public Meeting:

If the agenda item is a public hearing, the public may participate during that time and may present
opinions and evidence for the issue for which the hearing is being held. In a public hearing there
may be some restrictions on participation such as time limits.

Anyone can observe a public meeting, but there is no right to speak or be heard there - the public
participates in presenting opinions and evidence at the pleasure of the body conducting the
meeting.
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TO: Planning Commission

FROM: Chandler Goodwin

DATE: March 25, 2025
Review/Recommendation and Public Hearing on Preliminary Plan

SUBJECT: approval for a commercial development for Milkshake Madness, Lot 6

' Plat C Phase Il Cedar Hills Gateway Subdivision located in the SC-1

Commercial Zone.

APPLICANT PRESENTATION:

STAFF PRESENTATION: Chandler Goodwin, City Manager/Planner

BACKGROUND AND FINDINGS:

Overall Project Summary

The Cedar Hills Retail project is a new commercial development located at 4700 West & 9930
South in Cedar Hills, Utah. The project consists of a 5,000 square foot retail building that will
house a drive-thru tenant ("Milkshake Madness") and two retail tenants on a 0.566-acre
(24,671 SF) lot. The site is zoned SC-1 (Shopping Center).

Site Details:

Total lot area: 24,671 SF (0.566 acres)

Building area: 5,000 SF (20.3% of lot)

Hard surface/impervious area: 15,183 SF (61.5%)

Landscape area: 4,488 SF (18.2%)

Parking: 22 total stalls, including 2 ADA stalls (1 standard ADA + 1 van accessible)

Drive-Thru and Traffic Analysis

The project will be accessible from 9930 North, 9980 North, and 4700 West

The drive-thru is designed to accommodate 9 vehicles in queue before backing into the on-site
parking lot. An additional 5 vehicle spaces are available in the parking lot, for a total queue
capacity of 14 vehicles. This is more than double the capacity of nearby similar businesses
(which can accommodate a maximum of 6 vehicles). The drive-thru tenant expects a
maximum of 34 drive-thru vehicles during the PM peak hour. The service rate is one car every
132 seconds (2.2 minutes). Based on this service rate, the maximum expected queue is 7
vehicles. The traffic analysis concludes that the proposed development will not cause backups
or impact nearby traffic circulation.

Building and Architecture
The "Milkshake Madness" building features:

A modern design with multiple exterior materials including brick (to match the Cafe Rio
building), black EIFS, and CMU base, metal canopies on all sides. Building height varies with
three parapet levels: 21", 22', and 25'. The building includes a patio area. Exterior walls feature




architectural sconces with cutoff distribution and clear frosted acrylic lenses

Landscaping

Three distinct landscaped areas totaling 4,488 SF (18.2% of the site)
Areas of approximately 2,506 SF, 1,230 SF, and 1,264 SF

Various plantings and irrigation infrastructure

A defined patio area

Site Utilities and Stormwater Management
The project includes comprehensive utility planning:

New water service connections

Sanitary sewer system with grease trap and sampling manhole
Stormwater management system including catch basins and detention
A StormTech system for water retention with:

Required storage: 2,436 cubic feet
Provided storage: 2,812 cubic feet

Lighting

-Two types of pole-mounted LED area lights (20" mounting height)

-16 downlights at 8.5' mounting height

-13 wall-mounted architectural sconces at 7' mounting height

-Lighting levels meet standards for all areas including the walkways, parking, drive lanes, and
patio

This comprehensive development project is designed to comply with all local standards and
requirements while providing an attractive retail space with efficient traffic flow and suitable
amenities.

PREVIOUS LEGISLATIVE ACTION:
City Council gave conceptual approval during the February meeting

FISCAL IMPACT:
N/A

SUPPORTING DOCUMENTS:
Site plan, engineering, landscaping plan, stormwater plan, and all other engineering documents

RECOMMENDATION:
Staff recommends that the Planning Commission approve the preliminary plans, subject to any changes
required for final approval

MOTION:

To recommend/not recommend the preliminary plans for the commercial development, Milkshake
Madness, Lot 6, Plat C, Phase Il of the Cedar Hills Gateway Subdivision to the City Council for
approval, subject to the following conditions: {LIST ANY CONDITIONS NECESSARY FOR APPROVAL}
-Final engineering review

-Final zoning review, including compliance with 10-6A and a landscaping plan review

-Verification of water rights conveyed to the City

-{LIST ANY OTHER CONDITIONS NECESSARY FOR APPROVAL}
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2230 North University Parkway, Suite 6D
Provo, UT 84604

Subject: Geatechnical Engineering Study
Cedar Hills Gateway
1800 N. North County Boulevard
Cedar Hills, Utah
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Mr. Openshaw:

Submitted herewith is the report of our geotechnical engineering study for the subject site. This report contains the results
of our findings and an engineering interpretation of the results with respect to the available project characteristics. It also
contains recommendations to aid in the design and construction of the earth related phases of this project.

On April 23, 2018, a CMT Engineering Laboratories (CMT) geologist was on-site and supervised the excavation of 5 test
pits extending to depths of about 11 to 11.5 feet below the existing ground surface. Soil samples were obtained during
the field operations and subsequently transported to our laboratory for further testing and observation.

Conventional spread and/or continuous footings may be utilized to support the proposed structures, provided the
recommendations in this report are followed. A detailed discussion of design and construction criteria is presented in this
report.

We appreciate the opportunity to work with you at this stage of the project. CMT offers a full range of Geotechnical
Engineering, Geological, Material Testing, Special Inspection services, and Phase | and Il Environmental Site Assessments,
With offices throughout Northern Utah and Arizona, our staff is capable of efficiently serving your project needs. If we can
be of further assistance or if you have any questions regarding this project, please do not hesitate to contact us at (801) 492-
4132.

Sincerely,

CMT Engineering Laboratories Reviewed by:

N ol T e

William G. Turner, P.E., M.ASCE

Senior Geotechnical Engineer Senior Geotechnical Engineer
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OGDEN OFFICE: 707 24" STREET, SUITE 1A, OGDEN, UTAH 84401 « TEL: (801) 870-6730
SALT LAKE CITY OFFICE: 2796 S. REDWOOD ROAD, SALT LAKE CITY, UTAH 84119 s TEL: (801) 908-5954 « FAX: (801) 972-9075
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EMAIL = cmt@cmtlaboratories.com
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Cedar Hills Gateway, Cedar Hills, Utah
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1.0 INTRODUCTION

1.1 General

CMT Engineering Laboratories (CMT) was retained to conduct a geotechnical subsurface study for the proposed
development of approximately 9 acres with commercial buildings. The parcel is situated on the east side of
North County Boulevard and the north side of 1800 North Street in Cedar Hills, Utah, as shown outlined in red
on the Vicinity Map below.

"(:'qo_og'{er Eérth’:- e
e 30 F g 3 A B
Vicinity Map

1.2 Objectives, Scope and Authorization

The objectives and scope of our study were planned in discussions between Mr. Mark Greenwood of ALM &
Associates, Inc., and Mr. Jeffrey Egbert of CMT Engineering Laboratories (CMT). In general, the objectives of
this study were to define and evaluate the subsurface soil and groundwater conditions at the site, and provide
appropriate foundation, earthwork, pavement and seismic recommendations to be utilized in the design and
construction of the proposed development.

In accomplishing these objectives, our scope of work has included performing field exploration, which consisted
of the excavating/logging/sampling of 5 test pits, performing laboratory testing on representative samples, and
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conducting an office program, which consisted of correlating available data, performing engineering analyses,
and preparing this summary report. This scope of work was authorized by returning a signed copy of our
proposal dated March 26, 2018 and executed on April 11, 2018.

1.3 Description of Proposed Construction

We understand that the proposed structures will be commercial buildings for office and retail space which we
project will be of wood or light steel frame construction. We project that maximum loads for the structures will
be on the order of 10,000 pounds per lineal foot for walls and 100,000 pounds for columns. Floor slab loads are
anticipated to be relatively light, with an average uniform loading not exceeding 200 pounds per square foot. If
the loading conditions are different than we have projected, please notify us so that any appropriate
modifications to our conclusions and recommendations contained herein can be made.

We anticipate that asphalt-paved driveways and parking areas will be constructed as part of the development.
Traffic is projected to consist of a moderate volume of automobiles and pickup trucks, a few medium-weight
delivery trucks, a weekly garbage truck, and an occasional fire truck.

Site development will require some earthwork in the form of minor cutting and filling. A site grading plan was
not available at the time of this report, but we project that maximum cuts and fills may be on the order of 3 to

4 feet. If deeper cuts or fills are planned, CMT should be notified to provide additional recommendations, if
needed.

1.4 Executive Summary

The most significant geotechnical aspects regarding site development include the following:

1. Up to about 1 foot of sandy topsoil blankets the site, which will require removal beneath structures and
pavements;

2, Natural granular soils (sand and gravel) were encountered in the test pits; and

3. No groundwater was encountered in any of the test pits.

Our evaluation indicates that proposed structures can be supported upon conventional spread and continuous
wall foundations established upon suitable, undisturbed, uniform natural soils and/or upon structural fill
extending to suitable natural soils. Structures should not be placed on undocumented fill, or topsoil, which
otherwise could translate to additional settlement.

CMT must assess that topsoil, undocumented fills, debris, and disturbed or unsuitable soils have been removed
and that suitable soils have been encountered prior to placing site grading fills, footings, slabs, and pavements.

In the following sections, detailed discussions pertaining to the site and subsurface descriptions,

geologic/seismic setting, earthwork, foundations, lateral resistance, lateral pressure, floor slabs, and pavements
are provided.
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2.0 FIELD EXPLORATION

2.1 General

In order to define and evaluate the subsurface soil and groundwater conditions at the site, five test pits were
excavated with a backhoe throughout the site to depths of approximately 11 to 11.5 feet below the existing
ground surface. Locations of the test pits are presented on Figure 1, Site Plan, included in the Appendix. The
field exploration was performed under the supervision of an experienced member of our geotechnical staff.

Representative soil samples were collected by obtaining disturbed "grab" samples from within each test pit and
from the soils brought up by the backhoe bucket. The samples were placed in sealed plastic bags for transport
to the laboratory.

The subsurface soils encountered in the test pits were logged and described in general accordance with ASTM?
D-2488. Soil samples were collected as described above, and were classified in the field based upon visual and
textural examination. These field classifications were supplemented by subsequent examination and testing of
select samples in our laboratory. Graphical representations of the subsurface conditions encountered are
presented on each individual Test Pit Log, Figures 2 through 6, included in the Appendix. A Key to Symbols
defining the terms and symbols used on the logs, is provided as Figure 7 in the Appendix.

When backfilling the test pits, only minimal effort was made to compact the backfill and no compaction testing
was performed. Thus, settlement of the backfill in the test pits over time should be anticipated.

2.2 Infiltration Testing

An infiltration test was performed as part of our field exploration by digging a small hole using a shovel within
test pit TP-1 at a depth of approximately 4 feet below the existing ground surface. The hole was filled with
water, and the rate of water drop within the small hole over a certain time period (i.e. 10 minutes) was
measured. This process was repeated multiple times until subsequent readings were the same. The results of
this test indicate that the natural soils at this site have an infiltration rate of about 2 minutes per inch. To
account for potential siltation, we recommend designing using a rate of 5 minutes per inch.

3.0 LABORATORY TESTING

Selected samples of the subsurface soils were subjected to various laboratory tests to assess pertinent
engineering properties, as follows:

1. Moisture Content, ASTM D-2216, Percent moisture representative of field conditions
2 Gradation Analysis, ASTM D-1140/C-117, Grain Size Analysis

‘American Society for Testing and Materials
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Laboratory test results are presented on the test pit logs (Figures 2 through 6) and in the following Lab Summary
table:

Lab Summary Table
Depth . soil Sample || Moisture | Dry Denstiy _ Gradation Atterberg LimitsiCollapse (-) or

’ (feet) ~ Class ~ Type  |Content(%)  (pcf)  Grav Sand Fines LL PL Pl | Expansion (+)
TP-1 25 | GP-GM Bag 2.9 71 | 22 | 7
-2 E5 GP Bag 2.0 86 | 11 | 3
-3 9 GP Bag 15 78 | 18 | 4
P-4 9.5 GP Bag 2.3 66 | 30 | 4
-5 2.5 GP Bag 25 84 | 13 | 3

4.0 GEOLOGIC & SEISMIC CONDITIONS

4.1 Geologic Setting

The subject site is located in the northeast portion of Utah Valley in north-central Utah at an elevation of
approximately 4,865 feet above sea level. Utah Valley is a deep, sediment-filled basin that is part of the Basin
and Range Physiographic Province. The valley was formed by extensional tectonic processes during the Tertiary
and Quaternary geologic time periods. The valley is bordered by the Wasatch Mountain Range on the east and
Lake Mountain and West Mountain on the west. Utah Valley is located within the Intermountain Seismic Belt,
a zone of active tectonism and seismic activity extending from southwestern Montana to southwestern Utah.
The active (evidence of movement within the past 10,000 years) Wasatch Fault Zone is part of the Intermountain
Seismic Belt and extends from southeastern Idaho to central Utah along the western base of the Wasatch
Mountain Range.

Much of northwestern Utah, including Utah Valley, was also previously covered by the Pleistocene age Lake
Bonneville. Utah Lake, which currently occupies much of the western portion of the valley, is a remnant of this
ancient fresh water lake. Lake Bonneville reached a high-stand elevation of between approximately 5,100 and
5,200 feet above sea level at between 18,500 and 17,400 years ago. Approximately 17,400 years ago, the lake
breached its basin in southeastern Idaho and dropped by almost 300 feet relatively fast as water drained into
the Snake River. Following this catastrophic release, the lake level continued to drop slowly over time, primarily
driven by drier climatic conditions, until reaching the current levels of Utah Lake and the larger Great Salt Lake
to the north. Shoreline terraces formed at the high-stand elevation of the lake and several subsequent lower
lake levels are visible in places on the mountain slopes surrounding the valley. Much of the sediment within
Utah Valley was deposited as lacustrine sediments during both the transgressive (rise) and regressive (fall)
phases of Lake Bonneville.

The geology of the USGS 7.5 Lehi, Utah Quadrangle, including the location of the subject site, has been mapped
by Biek?. The surficial geology at the location of the subject site and adjacent properties is mapped as “Alluvial

2 Biek, R.F., 2005, Geologic Map of the Lehi Quadrangle and Part of the Timpanogos Cave Quadrangle, Salt Lake and Utah Counties, Utah; Utah
Geological Survey Map 210, Scale 1:24,000.

C(TITENGINEERING

RATORIES




Geotechnical Engineering Study
Cedar Hills Gateway, Cedar Hills, Utah
CMT Project No. 11162

Page 5

deposits related to the Provo phase of the Bonneville lake cycle” (Map Unit Qalp) dated to be upper Pleistocene.
Unit Qalp is described on the referenced map as “Moderately to well-sorted sand, silt, and pebble gravel
deposited principally in river channels; coarsens upgradient and includes boulder-size clasts in the upper reaches
of Dry Creek; locally includes veneer of fine-grained eolian sand and silt, and may include loess veneer; large
deposits in south-central part of quadrangle are mostly fluvial topset beds that grade into Provo-level deltaic
deposits (Qldp) derived from American Fork and Dry Creek Canyons; generally 5 to 20 feet (2-6 m) thick.” No
fill has been mapped at the location of the site on the geologic map. Refer to the Geologic Map, shown below.

Geologic Map

4.2 Faulting

No surface fault traces are shown on the referenced geologic map crossing or projecting toward the subject site.

The nearest mapped active fault trace is the Provo segment of the Wasatch fault located about 1.5 miles
northeast of the site.

CIMTENGINEERING
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The Wasatch Fault is considered a “normal” fault because movement along the fault is typically vertical. The
east side of the fault, or the mountain block, typically moves upward relative to the valley block on the west
side of the fault. The fault generally dips to the west below the valleys. In an earthquake, the point where the
fault initially ruptures is called the ‘focus” and generally occurs about 10 miles below the surface. The point on
the surface directly above the focus, the epicenter, typically out in the valley, is usually where the strongest
ground shaking occurs. The Wasatch Fault is one of the longest and most active normal faults in the world.

4.3 Seismicity
4.3.1 Site Class

Utah has adopted the International Building Code (IBC) 2015. IBC 2015 determines the seismic hazard for a site
based upon 2008 mapping of bedrock accelerations prepared by the United States Geologic Survey (USGS) and
the soil site class. The USGS values are presented on maps incorporated into the IBC code and are also available
based on latitude and longitude coordinates (grid points). For site class definitions, IBC 2015 (Section 1613.3.2)
refers to Chapter 20, Site Classification Procedure for Seismic Design, of ASCE? 7. Given the subsurface soils at
the site, including our projection of soils within the upper 100 feet of the soil profile, it is our opinion the site
best fits Site Class D — Stiff Soil Profile, which we recommend for seismic structural design.

4.3.2 Ground Motions

The 2008 USGS mapping utilized by the IBC provides values of peak ground, short period and long period
accelerations for the Site Class B boundary and the Maximum Considered Earthquake (MCE). This Site Class B
boundary represents average bedrock values for the Western United States and must be corrected for local soil
conditions. The following table summarizes the peak ground, short period and long period accelerations for the
MCE event, and incorporates the appropriate soil correction factor for a Site Class D soil profile at site grid
coordinates of 40.41427 degrees north latitude and -111.7721 degrees west longitude:

Spectral Acceleration Site Class B Boundary Site Site Class D [adjusted Design Values

Value, T [mapped values] (g) Coefficient  forsite class effects] (g) (g)
Peak Ground Acceleration 0.481 F, = 1.019 0.490 0.327
Short Period Acceleration
=1.203 F, = 1.019 Sye = 1.226 Sps = 0.
(0.2 Seconds) > a Ms ps = 0.817
Short Period Acceleration
S, =0.438 F, = 1.562 Sw1 = 0.684 Sp; = 0.45
(1.0 Second) . ¥ M = B
3 American Society of Civil Engineers
CfTI T ENGINEERING
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4.3.3 Liquefaction

The site is located within an area designated by the Utah Geologic Survey” as having “Very Low” liquefaction
potential. Liquefaction is defined as the condition when saturated, loose, sandy soils lose their support
capabilities because of excessive pore water pressure which develops during a seismic event. Clayey soils, even
if saturated, will generally not liquefy during a major seismic event.

A special liquefaction study was not performed for this site. We encountered unsaturated, medium dense to
dense sand and gravel soils within the depths we explored. In our opinion, the soils we encountered support the
mapped very low liquefaction potential designation.

4.4 Other Geologic Hazards

No landslide deposits or features, including lateral spread deposits, are mapped on or adjacent to the site. The

site is not located within a currently known or mapped potential debris flow, stream flooding, or rock fall hazard
area.

5.0 SITE CONDITIONS

5.1 Surface Conditions

At the time the test pits were excavated the site consisted of undeveloped land with a moderate growth of
grasses, weeds, some brush, and trees. The site grade is relatively level. Based upon aerial photos readily
available online dating back to 1993, portions of the site appear to have been orchards up until sometime before
2010 when most of the trees appear to have been removed. The site is bounded on the north by undeveloped
land with commercial development beyond, on the south by 1800 North Street, on the east by residential
development, and on the west by North County Boulevard (see Vicinity Map in Section 1.1 above).

5.2 Subsurface Soils

At the locations of the test pits we encountered approximately 12 inches of sandy soil with roots and organic
material (topsoil) on the surface. Natural granular soils were observed beneath the topsoil consisting of brown
to gray mostly Poorly Graded GRAVEL (GP, GP-GM) with varying amounts of cobbles, sand, and silt, with a few
layers of Silty GRAVEL (GM) and Poorly Graded to Silty SAND (SP, SP-SM, SM) extending to the bottom of the
test pits. These soils were slightly moist to moist, and estimated to be in a medium dense to very dense state.
Some of the gravel soil layers were cemented.

Fora more descriptive interpretation of subsurface conditions, please refer to the test pit logs, Figures 2 through
6, which graphically represent the subsurface conditions encountered. The lines designating the interface

# Utah Geological Survey, "Liquefaction-Potential Map for a Part of Utah County, Utah," Utah Geological Survey Public Information
Series 28, August 1994. https://geology.utah.gov/hazards/earthquakes-faults/liquefaction/#tab-id-2

LRI TENGINEERING
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between soil types on the logs generally represent approximate boundaries - in situ, the transition between soil
types may be gradual.

5.3 Groundwater

Groundwater was not encountered in the test pits at the time of our field exploration.

Groundwater levels can fluctuate as much as 1.5 to 2 feet seasonally. Numerous other factors such as heavy
precipitation, irrigation of neighboring land, and other unforeseen factors, may also influence ground water
elevations at the site. The detailed evaluation of these and other factors, which may be responsible for ground
water fluctuations, is beyond the scope of this study. We do not anticipate that groundwater will be
encountered within excavations at this site.

5.4 Site Subsurface Variations

Based on the results of the subsurface explorations and our experience, variations in the continuity and nature
of subsurface conditions should be anticipated. Due to the heterogeneous characteristics of natural soils, care
should be taken in interpolating or extrapolating subsurface conditions between or beyond the exploratory
locations.

Also, when logging and sampling of the test pits was completed, the test pits were backfilled with the excavated
soils but minimal to no effort was made to compact these soils. Thus, settlement of the backfill in the test pits
over time should be anticipated.

6.0 SITE PREPARATION AND GRADING

6.1 General

All deleterious materials should be stripped from the site prior to commencement of construction activities.
This includes loose and disturbed soils, topsoil, vegetation, etc. Based upon the conditions observed in the test
pits there is topsoil on the surface of the site which we estimated to be about 1 foot in thickness. When stripping
and grubbing, topsoil should be distinguished by the apparent organic content and not solely by color; thus we
estimate that topsoil stripping will need to include the upper 4 inches. However, given the past agricultural uses
of the site, the upper 12 to 15 inches may have been disturbed during farming or tree removal.

The site should be examined by a CMT geotechnical engineer to assess that suitable natural soils have been
exposed and any deleterious materials, loose and/or disturbed soils have been removed, prior to placing site
grading fills, footings, slabs, and pavements.

Fill placed over large areas to raise overall site grades can induce settlements in the underlying natural soils. If
more than 5 feet of site grading fill is anticipated over the natural ground surface, we should be notified to
assess potential settlements and provide additional recommendations as needed. These recommendations may
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include placement of the site grading fill far in advance to allow potential settlements to occur prior to
construction.

6.2 Temporary Excavations

For cohesionless (sandy/gravelly) soils, temporary construction excavations not exceeding 4 feet in depth should
be no steeper than one-half horizontal to one vertical (0.5H:1V). For excavations up to 8 feet and above
groundwater, side slopes should be no steeper than one horizontal to one vertical (1H:1V). Excavations
encountering saturated cohesionless soils will be very difficult to maintain, and will require very flat side slopes
and/or shoring, bracing and dewatering.

In cohesive (clayey) soils (if encountered), temporary construction excavations not exceeding 4 feet in depth
may be constructed with near-vertical side slopes. Temporary excavations up to 8 feet deep, above or below
groundwater, may be constructed with side slopes no steeper than one-half horizontal to one vertical (0.5H:1V).
Excavations deeper than 8 feet are not anticipated at the site.

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

6.3 Fill Material

Following are our recommendations for the various fill types we anticipate will be used at this site:

Fill Material Type Description/Recommended Specification

Placed below stutures, flatwork and am. lladd an/grael miurr with
Structural Fill maximum particle size of 4 inches, a minimum 70% passing 3/4-inch sieve, a maximum 20%
passing the No. 200 sieve, and a maximum Plasticity Index of 10.

Placed over larger areas to raise the site grade. Sandy to gravelly soil, with a maximum particle

Site Grading Fill size of 6 inches, a minimum 70% passing 3/4-inch sieve, and a maximum 50% passing No. 200
sieve.

Placed below non-structural areas, such as landscaping. On-site soils or imported soils, with a

Non-Structural Fill | maximum particle size of 8 inches, including silt/clay soils not containing excessive amounts of

degradable/organic material (see discussion below).

Placed to stabilize soft areas prior to placing structural fill and/or site grading fill. Coarse angular
Stabilization Fill gravels and cobbles 1 inch to 8 inches in size. May also use 1.5- to 2.0-inch gravel placed on
stabilization fabric, such as Mirafi RS280i or 600X, or equivalent (see Section 6.6).

On-site sand and gravel soils may be suitable for use as structural fill, if processed to meet the requirements
given above, and may also be used in site grading fill and non-structural fill situations.

All fill material should be approved by a CMT geotechnical engineer prior to placement.

ETITT ENGNEERING
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6.4 Fill Placement and Compaction

The various types of compaction equipment available have their limitations as to the maximum lift thickness
that can be compacted. For example, hand operated equipment is limited to lifts of about 4 inches and most
“trench compactors” have a maximum, consistent compaction depth of about 6 inches. Large rollers, depending
on soil and moisture conditions, can achieve compaction at 8 to 12 inches. The full thickness of each lift should
be compacted to at least the following percentages of the maximum dry density as determined by ASTM D-1557
(or AASHTO® T-180) in accordance with the following recommendations:

Total Fill Minimum Percentage of

Locati
QOELON | Thickness (feet) = Maximum Dry Density

Beneath an area extending at least 3 feet beyond the perimeter of
; ; Oto5 95
structures, and below flatwork and pavement (applies to structural fill
. e 5to8 98
and site grading fill)
. o . ; Oto5 92
fill
Site grading fill outside area defined above SR 95
Utility trenches within structural areas - 96
Roadbase and subbase - 96
_ Oto5 90
Non-structural fill St6'8 92

Structural fills greater than 8 feet thick are not anticipated at the site. For best compaction results, we
recommend that the moisture content for structural fill/backfill be within 2% of optimum. Field density tests
should be performed on each lift as necessary to verify that proper compaction is being achieved.

6.5 Utility Trenches

For the bedding zone around the utility, we recommend utilizing sand bedding fill material that meets current
APWA?® requirements.

All utility trench backfill material below structurally loaded facilities (foundations, floor slabs, flatwork, parking
lots/drive areas, etc.) shall be placed at the same density requirements established for structural fill in the
previous section.

Most utility companies and local governments are requiring Type A-1a or A-1b (AASHTO Designation) soils
(sand/gravel soils with limited fines) be used as backfill over utilities within public rights of way, and the backfill
be compacted over the full depth above the bedding zone to at least 96% of the maximum dry density as
determined by AASHTO T-180 (ASTM D-1557). The natural sand and gravel soils at this site may meet these
specifications.

5 American Association of State Highway and Transportation Officials
& American Public Works Association
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Where the utility does not underlie structurally loaded facilities and public rights of way, natural soils (except
topsoil) may be utilized as trench backfill above the bedding layer, provided they are properly moisture
conditioned and compacted to the minimum requirements stated above in Section 6.4.

6.6 Stabilization

The likelihood of disturbance or rutting and/or pumping of the existing natural soils is a function of the load
applied to the surface, as well as the frequency of the load. Consequently, rutting and pumping can be
minimized by avoiding concentrated traffic, minimizing the load applied to the surface by using lighter
equipment and/or partial loads, by working in drier times of the year, or by providing a working surface for the

equipment. Rubber-tired equipment particularly, because of high pressures, promotes instability in moist/wet,
soft soils.

If rutting or pumping occurs, traffic should be stopped and the disturbed soils should be removed and replaced
with stabilization material. Typically, a minimum of 18 inches of the disturbed soils must be removed to be
effective. However, deeper removal is sometimes required.

To stabilize soft subgrade conditions (if encountered), a mixture of coarse, clean, angular gravels and cobbles
and/or 1.5- to 2.0-inch clean gravel should be utilized, as indicated above in Section 6.3. Often the amount of
gravelly material can be reduced with the use of a geotextile fabric such as Mirafi RS280i or equivalent. Its use
will also help avoid mixing of the subgrade soils with the gravelly material. After excavating the soft/disturbed
soils, the fabric should be spread across the bottom of the excavation and up the sides a minimum of 18 inches.
Otherwise, it should be placed in accordance with the manufacturer’s recommendation, including proper
overlaps. The gravel material can then be placed over the fabric in compacted lifts as described above.

7.0 FOUNDATION RECOMMENDATIONS

The following recommendations have been developed on the basis of the previously described project
characteristics, the subsurface conditions observed in the field and the laboratory test data, as well as common
geotechnical engineering practice.

7.1 Foundation Recommendations

Based on our geotechnical engineering analyses, the proposed commercial structures may be supported upon
conventional spread and/or continuous wall foundations placed on suitable, undisturbed natural granular soils
and/or on structural fill extending to suitable natural granular soils. Footings may be designed using a net bearing
pressure of 2,500 psf if placed on suitable, undisturbed, natural soils or on structural fill extending to natural soils.
The term “net bearing pressure” refers to the pressure imposed by the portion of the structure located above
lowest adjacent final grade, thus the weight of the footing and backfill to lowest adjacent final grade need not be
considered. The allowable bearing pressure may be increased by 1/3 for temporary loads such as wind and seismic
forces.

C (M T ENGINEERING
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We also recommend the following:

Exterior footings subject to frost should be placed at least 30 inches below final grade.
Interior footings not subject to frost should be placed at least 16 inches below grade.
Continuous footing widths should be maintained at a minimum of 18 inches.

Spot footings should be a minimum of 24 inches wide.

Bow R

7.2 Installation

Foundations shall not be placed on topsoil with organics or undocumented fill, nor should they be placed on
rubbish, construction debris, other deleterious materials, frozen soils, or within ponded water.

Deep, large roots may be encountered where trees and larger bushes once occupied portions of the site; such
large roots should be removed. If unsuitable soils are encountered, they must be completely removed and
replaced with properly compacted structural fill. Excavation bottoms should be examined by a qualified
geotechnical engineer to confirm that suitable bearing soils have been exposed.

All structural fill should meet the requirements for such, and should be placed and compacted in accordance
with Section 6 above. The width of structural replacement fill below footings should be equal to the width of
the footing plus 1 foot for each foot of fill thickness. Forinstance, if the footing width is 2 feet and the structural
fill depth beneath the footing is 2 feet, the fill replacement width should be 4 feet, centered beneath the footing.

The minimum thickness of structural fill below footings should be equivalent to one-third the thickness of
structural fill below any other portion of the foundations. For example, if footings will cross over an area where
an old basement was backfilled, and the maximum depth of structural fill used for the backfill is 6 feet, all
footings for the new structure should be underlain by a minimum 2 feet of structural fill.

7.3 Estimated Settlement

Foundations designed and constructed in accordance with our recommendations could experience some
settlement, but we anticipate that total settlements of footings founded as recommended above will not exceed
1 inch, with differential settlements on the order of 0.5 inches over a distance of 25 feet. We expect
approximately 50% of the total settlement to initially take place during construction.

7.4 Lateral Resistance

Lateral loads imposed upon foundations due to wind or seismic forces may be resisted by the development of
passive earth pressures and friction between the base of the footings and the supporting soils. In determining
frictional resistance, a coefficient of 0.40 for the natural granular soils or structural fill, may be utilized for design.
Passive resistance provided by properly placed and compacted structural fill above the water table may be
considered equivalent to a fluid with a density of 440 pcf. A combination of passive earth resistance and friction
may be utilized if the friction component of the total is divided by 1.5.
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8.0 LATERAL EARTH PRESSURES

We project that subgrade walls not exceeding 4 feet will be constructed at this site. The lateral earth pressure
values given below are for a backfill material that will consist of drained sand/gravel soils (less than 10% passing
No. 200 sieve) placed and compacted in accordance with the recommendations presented herein. If other soil
types will be used as backfill, we should be notified so that appropriate modifications to these values can be
provided, as needed.

The lateral pressures imposed upon subgrade facilities will depend upon the relative rigidity and movement of
the backfilled structure. For rigid basement walls that are not more than 10 inches thick, sand/gravel backfill
may be designed using an at-rest equivalent fluid pressure of 55 pcf (psf/ft). This value assumes that the soil
surface behind the wall is horizontal and that the backfill within 3 feet of the wall will be compacted with hand-
operated compacting equipment.

9.0 FLOOR SLABS

Floor slabs may be established upon suitable, undisturbed, natural soils and/or on structural fill extending to
suitable natural soils (same as for foundations). Under no circumstances shall floor slabs be established on any
topsoil, non-engineered fills, loose or disturbed soils, sod, rubbish, construction debris, other deleterious
materials, frozen soils, or within ponded water.

In order to facilitate curing of the concrete, we recommend that floor slabs be directly underlain by at least 4
inches of “free-draining” fill, such as “pea” gravel or 3/4-inch quarters to 1-inch minus, clean, gap-graded gravel.
To help control normal shrinkage and stress cracking, the floor slabs should have the following features:

1. Adequate reinforcement for the anticipated floor loads with the reinforcement continuous through
interior floor joints;

2. Frequent crack control joints; and

3. Non-rigid attachment of the slabs to foundation walls and bearing slabs.

10.0 DRAINAGE RECOMMENDATIONS

It is important to the long-term performance of foundations and floor slabs that water not be allowed to collect
near the foundation walls and infiltrate into the underlying soils. We recommend the following:

1. All areas around each structure should be sloped to provide drainage away from the foundations. We
recommend a minimum slope of 4 inches in the first 10 feet away from the structure. This slope should
be maintained throughout the lifetime of the structure.

2, All roof drainage should be collected in rain gutters with downspouts designed to discharge at least 10 feet
from the foundation walls or well beyond the backfill limits, whichever is greater.

CIMT ENGINEERING
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3 Adequate compaction of the foundation backfill should be provided. We suggest a minimum of 90% of
the maximum laboratory density as determined by ASTM D-1557. Water consolidation methods should
not be used under any circumstances.

4, Landscape sprinklers should be aimed away from the foundation walls. The sprinkling systems should be
designed with proper drainage and be well-maintained. Over watering should be avoided.

5. Other precautions that may become evident during construction.

11.0 PAVEMENTS

We anticipate the natural gravel and sand soils will exhibit good pavement support characteristics when
saturated or nearly saturated. Based on our laboratory testing experience with similar soils, our pavement
design utilized a California Bearing Ratio (CBR) of 10 for the natural sand/gravel soils.

All pavement areas must be prepared as discussed above in Section 6.1. Under no circumstances shall
pavements be established over topsoil, non-engineered fills (if encountered), loose or disturbed soils, sod,
rubbish, construction debris, other deleterious materials, frozen soils, or within ponded water.

In pavement areas, subsequent to stripping and prior to the placement of pavement materials, the exposed
subgrade must be proof rolled by passing moderate-weight rubber tire-mounted construction equipment over
the surface at least twice. If excessively soft or otherwise unsuitable soils are encountered, we recommend
they be removed to a minimum of 18 inches below the subgrade level and replaced with structural fill.

Given the projected traffic as discussed above in Section 1.3, the following pavement sections are
recommended for the given ESAL's (18-kip equivalent single-axle loads) per day:

Pavement Section Thickness (inches)

Pa rking Areas Drive Areas
‘Material - (3ESAL's perda ; (8 ESAL's per day)
Asphalt 3 3 3 3 -
Concrete - -- 5 --- - 6
Road-Base 7 4 5 10 5 5
Subbase 0 6 0 0 8 0
Total Thickness 10 i3 10 i3 i6 i1

Untreated base course (UTBC) should conform to city specifications, or to 1-inch-minus UDOT specifications for
A-1-a/NP, and have a minimum CBR value of 70%. Material meeting our specification for structural fill can be
used for subbase, as long as the fines content (percent passing No. 200 sieve) does not exceed 15%. Roadbase
and subbase material should be compacted as recommended above in Section 6.4. Asphalt material generally
should conform to APWA requirements, having a ¥>-inch maximum aggregate size, a 75-gyration Superpave mix
containing no more than 15% of recycled asphalt (RAP) and a PG58-28 binder. Concrete pavement should typically
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have a minimum 28-day strength of 3,000 psi, and should be saw-cut at appropriate intervals and at the proper
time to control the locations of shrinkage cracking.

12.0 QUALITY CONTROL

We recommend that CMT be retained to as part of a comprehensive quality control testing and observation
program. With CMT on-site we can help facilitate implementation of our recommendations and address, in a
timely manner, any subsurface conditions encountered which vary from those described in this report. Without
such a program CMT cannot be responsible for application of our recommendations to subsurface conditions
which may vary from those described herein. This program may include, but not necessarily be limited to, the
following:

12.1 Field Observations

Observations should be completed during all phases of construction such as site preparation, foundation
excavation, structural fill placement and concrete placement.

12.2 Fill Compaction

Compaction testing by CMT is required for all structural supporting fill materials. Maximum Dry Density
(Modified Proctor, ASTM D-1557) tests should be requested by the contractor immediately after delivery of any
fill materials. The maximum density information should then be used for field density tests on each lift as
necessary to ensure that the required compaction is being achieved.

12.3 Excavations

All excavation procedures and processes should be observed by a geotechnical engineer from CMT or their
representative. In addition, for the recommendations in this report to be valid, all backfill and structural fill placed
in trenches and all pavements should be density tested by CMT. We recommend that freshly mixed concrete be
tested by CMT in accordance with ASTM designations.

12.4 Vibration Monitoring

Construction activities, particularly site grading and fill placement, can induce vibrations in existing structures
adjacent to the site. Such vibrations can cause damage to adjacent buildings, depending on the building
composition and underlying soils. It can be prudent to monitor vibrations from construction activities to maintain
records that vibrations did not exceed a pre-defined threshold known to potentially cause damage. CMT can
provide this monitoring if desired.
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13.0 LIMITATIONS

The recommendations provided herein were developed by evaluating the information obtained from the
subsurface explorations and soils encountered therein. The exploration logs reflect the subsurface conditions only
at the specific location at the particular time designated on the logs. Soil and ground water conditions may differ
from conditions encountered at the actual exploration locations. The nature and extent of any variation in the
explorations may not become evident until during the course of construction. If variations do appear, it may
become necessary to re-evaluate the recommendations of this report after we have observed the variation.

Our professional services have been performed, our findings obtained, and our recommendations prepared in
accordance with generally accepted geotechnical engineering principles and practices. This warranty is in lieu of
all other warranties, either expressed or implied.

We appreciate the opportunity to be of service to you on this project. If we can be of further assistance or if you
have any questions regarding this project, please do not hesitate to contact us at (801) 492-4132. To schedule
materials testing, please call (801) 381-5141.
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Cedar Hills Gateway Test Pit Log TP-1

i Equi t: Rubber Ti : ' ;
1800 N. North county Boulevard, Cedar Hills, UT quipment: Rubber Tire Backhoe Total Depth: 11.5 Date:  4/23/18
Surface Elev. (approx): Water Depth: (see Remarks) Job#: 11162
" —. | € | Gradation| Atterberg
g|2g , _ Ele| |2
£ |& 3 Soil Description ele|8le|3 ==
g |x Ele|l2|a|z|8| 8
o |0 =] s[5
dla|2|z|o|a|E|d|a|r
0 »| TOPSOIL: Sandy silt with gravel, roots, organics, slightly moist, brown
1 Poorly Graded GRAVEL with silt (GP-GM), sand, cobbles,
dense (estimated), slightly moist, brown
2 —
l 1 (29 M2 7
3
Poorly Graded GRAVEL (GP) with sand, medium dense (estimated),
4 - moist, light brown
i ’K
b - [ Silty SAND (SM) with gravel, medium dense (estimated), moist,
light brown
7 -
8 -
9 Poorly Graded GRAVEL (GP) with sand, medium dense (estimated),
moaist, light brown
10 A 3
a Poorly Graded SAND with silt (SP-SM), gravel, medium dense (estimated),
moist, light brown to gray
END AT 11.5 FEET
12
13
14
Remarks: Groundwater not encountered during excavation. Figure:

Excavated By: Hone Excavating
‘ m ' ENG'NEER'NG Logged By: Sterling Howell
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Cedar Hills Gateway

Test Pit Log

TP-2

1800 N. North county Boulevard. Cedar Hills. UT Equipment: Rubber Tire Backhoe Total Depth: 11.5' Date: 4/23/18
' ’ Surface Elev. (approx): Water Depth: (see Remarks) Job# 11162
% — | § | Gradation| Atterberg
= o =% O
= I 8 - . . & H = = 2
B | 8 °
£ |53 Soil Description esle| 8|25 =
8|5 Ele|2|2|&|8]&
Gla|2|g|o|a|E|d|E|a
0 |+ | TOPSOIL: Sandy silt with gravel, roots, organics, slightly moist, brown
7= & 7| Poorly Graded GRAVEL (GP) with sand, trace silt, dense to very dense
@ ¥ »| (estimated), weakly cemented, slightly moist, light brown to gray
L ‘ L
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%9 ‘
7 *.*. *| Poorly Graded SAND with silt (SP-SM), gravel, medium dense (estimated),
«* %" [ moist, gray to light brown
8 T1s & 9| Poorly Graded GRAVEL (GP) with sand, cobbles, dense (estimated),
% ¥ »| moist, gray
£ "
L R
= @7
i¥e
B g
L R
109a e
L A
e ga
L AR
[ "L
4%
END AT 11.5 FEET
12
13 A
14
Remarks: Groundwater not encountered during excavation. Figure:
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Cedar Hills Gateway Test Pit Log TP-3

; Equi : i i 5 :
1800 N. North county Boulevard, Cedar Hills, UT quipment: Rubber Tire Backhoe Total Depth 10.5 Date: 4/23/18
Surface Elev. (approx): Water Depth: (see Remarks) Job# 11162

Gradation| Atterberg

LOG

Soil Description

Depth (ft)
GRAPHIC
Sample Type
Sample #
Moisture (%)
Dry Density(pcf)
Fines %
LL
PL
PI

TOPSOIL: Sandy silt with gravel, roots, organics, slightly moist, brown

o

s
1 P r

Silty GRAVEL (GM) with sand, cobbles, medium dense to dense
(estimated), slightly moist, light brown

¥4 ad ad ad z¥d a @ a® €

*.*. *| Poorly Graded SAND (SP) with gravel, medium dense (estimated),
slightly moist, gray

® & 9| Poorly Graded GRAVEL (GP) with sand, medium dense to dense
% ¥ ®| (estimated), slightly moist, light brown

10

END AT 10.5 FEET
Tl

12

18+

14

Remarks: Groundwater not encountered during excavation. Figure:

Excavated By: Hone Excavating
‘ m ' ENG'NEER,NG Logged By: Sterling Howell
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Cedar Hills Gateway Test Pit Log TP-4

; Equi t: Rubber Tire Backhoe Total Depth: s Date:
1800 N. North county Boulevard, Cedar Hills, UT |FauiPment: Rubber Tire Ba oiHTiEp Ale:  f=dlls
Surface Elev. (approx): Water Depth: (see Remarks) Job #: 11162
& _ | § | Gradation| Atterberg
g |29 Fle|E| 2
| i e 2| e .
s 23 Soil Description AR ERE
® | E|E|l2|a| 3|28
= &
& dla|2|z|ao|d|E|3|d|x
o |0 TOPSOIL: Sandy silt with gravel, roots, organics, slightly moist, brown
197 # 7| Poorly Graded GRAVEL (GP) with sand, cobbles, trace silt, dense to
@ ¥ =|very dense (estimated), heavily cemented in upper 4 to 5 feet, slightly
# g % moist, light gray to light brown
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o ‘q
e
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%%w
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L R
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END AT 11.0 FEET
12
13
14
Remarks: Groundwater not encountered during excavation. Figure:
Excavated By: Hone Excavating
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Cedar Hills Gateway Test Pit Log TP-5

. Equi ; i kh : ; :
1800 N. North county Boulevard, Cedar Hills, UT quipment: Rubber Tire Backhoe Total Depth 11 Date: 4/23/18
Surface Elev. (approx): Water Depth: (see Remarks) Job # 11162

Gradation| Atterberg

LOG

Soil Description

Depth (ft)
GRAPHIC
Sample Type
Sample #
Moisture (%)
Dry Density(pcf)
Fines %

LL
PL
Pl

TOPSOIL: Sandy silt with gravel, roots, organics, slightly moist, brown

o

® g %| Poorly Graded GRAVEL (GP) with sand, cobbles, heavily cemented in
@ ¥ »|the upper 4 to 5 feet, dense to very dense (estimated), slightly moist to
® g 9 moist, light brown

% ¥ ®»| grades with cobbles greater than 1 foot in nominal diameter

LY 11 |26 84| 13 3
3-—"'

11

END AT 11.0 FEET
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Remarks: Groundwater not encountered during excavation. Figure:

Excavated By: Hone Excavating
‘ m ' ENG'NEER'NG Logged By: Sterling Howell
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Cedar Hills Gateway Key to Symbols

1800 N. North county Boulevard, Cedar Hills, UT TRl Aeaig
Job #: 11162
Graffation | Atterberg
o : L g
S Soil Description g g5
g8 Fl#|o| @]
AE S R
2 ) £ 2 Z2| Bl o
& | B ® &2 B S|5|E|2]al=

COLUMN DESCRIPTIONS

Depth (ft.): Depth (feet) below the ground surface (including
groundwater depth - see water symbol below).

Atterberg: Individual descriptions of Atterberg Tests are as follows:

Gragﬁi}c Log: Graphic depicting type of soil encountered
(see  below).

LL = Liguid Limit (%): Water content at which a soil changes from
plastic to liquid behavior.

PL = Plastic Limit (%): Water content at which a soil changes from liquid
to plastic behavior.

Soil Description: Description of soils encountered, including
Unified Soil Classification Symbol (see below).

Sample Type: Type of soil sample collected at depth interval
shown; sampler symbols are explained below-right.

Pl = Plasticity Index (%): Range of water content at which a soil exhibits
plastic properties (= Liquid Limit - Plastic Limit).

Sample #: Consecutive numbering of soil samples collected

Note: Dual Symbols are used to indicate borderline soil classifications (i.e. GP-GM, SC-SM, etc.).

during field exploration. STRATIFICATION MODIFIERS| MOISTURE CONTENT
Moisture (%): Water content of soil sample measured in Description |Thickness Trace Dry: Absence of moisture,
laboratory (percentage of dry weight of sample). Seam Up to % inch <5% dusty, dry to the touch.
Dry Density (pcf): The dry density of a soil measured in Lense Up to 12 inches Some | |Moist: Damp / moist to
) laboratory (pounds per cubic foot). Layer Greater than 12 in. 5-12% | |the touch, but no visible
Gradation: Percentages of Gravel, Sand and Fines Occasional |1 or less per foot With | |water.
(Silt/Clay), obtained from lab test results of soil passing the Frequent More than 1 per foot >12% Saturated: Visible water,
No. 4 and No. 200 sieves. usually soil below
groundwater.
Uscs
MAJOR DIVISIONS Wiz TYPICAL DESCRIPTIONS
= CLEAN GW Eﬁ g* Well-Graded Gravels, Gravel-Sand Mixtures, Little or SAMPLER
w0 GRAVELS !INo Fines SYMBOLS
A e
o GRAVELS " “# i|Poorly-Graded Gravels, Gravel-Sand Mixtures, Little
2] The coarse (< 5% fines) GP :
] e & |or No Fines Block S
= action  IERAVELS WITH T .. l] oes Sample
= COARSE- retained on FINES GM 1 |} 1| Sitty Gravels, Gravel-Sand-Silt Mixtures
W | GRAINED | No. 4 sieve. = : E Bulk/Bag Sample
E SOILS (2 12% fines) GC %{ Clayey Gravels, Gravel-Sand-Clay Mixtures Modified California
A b
U>-'J M;r;gthzj(i];‘ﬁ SANDS CLEAN SANDS SW . : \;\il:el:-sGraded Sands, Gravelly Sands, Little or No gasrlrllg)leDr -
g Izal;gesri;:‘znsli‘:g Tr;e C?arse (< 5% fines) SP K _.‘- Eir::;r!];nyraded Sands, Gravelly Sands, Little or No m D&M Sampler
= : raction G
= assing  |SANDS _ WITH T ﬂ] Rl e
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& ; V
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3 Clayey Silts with Slight Plasticity (Shelby Tube)
d FINE- SILTS AND CLAYS CL Inorganic Clays of Low to Medium Plasticity, Gravelly
2| GraNED Liquid Limit less than 50% A Clays, Sandy Clays, Siliy Clays, Lean Clays
3 OIS oL %+ | Organic Silts and Organic Silty Clays of Low
(1% 2 bl Plasticity
0N More thar"l 5(_)% MH Inorganic Sms, Micacious or Diatomacious Fine
a of material is Sand or Silty Soils WATER SYMBOL
= [smaller than No. SILTS AND CLAYS ) ; o
% 200 sieve size. || jquid Limit greater than 50% CH /| ot Cisfeiot High Fastely, R Cas §/ Encountered Water
= OH ’ 1 Organic Silts and Organic Clays of Medium to High = Level
Plasticity W Measured Water
HIGHLY ORGANIC SOILS PT : Peat, Soils with High Organic Contents ;see [Ife\ﬁxlarks on Logs)

1. The results of laboratory tests on the samples collected are shown on the logs at the respective sample depths.

2. The subsurface conditions represented on the logs are for the locations specified. Caution should be exercised if interpolating between or
extrapolating beyond the exploration locations.

3. The information presented on each log is subject to the limitations, conclusions, and recommendations presented in this report.
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Cedar Hills Retail | Cedar Hills, UT Storm Drainage Report

March 10, 2025

Cedar Hills Public Works
10246 N Canyon Road
Cedar Hills, UT 84062
(801) 785-9968

Subject: Storm Drainage Report

1 - General Site Information

Wright Development Group is planning on developing parcel 95-659-0006 located on the
northwest corner of 9930 North 4700 West in Cedar Hills, UT. The area that is to be developed
is 0.566 acres in size. The development will be a multi-tenant retail building with 3 tenant
spaces and asphalt surface parking. The parcel will be developed in one phase.

The site is currently undeveloped and consists mostly of dry weeds and grasses.
This drainage report covers the design to construct a new detention basin that will be subsurface
in a stormtech chamber system. The stormwater basin has been sized to accommodate the

entirety of the new development per the Cedar Hills Section 2 Design Standards.

2- Onsite Storm Drainage Generation

The new development has been designed to surface flow the rainfall via curb and gutter to
strategically located inlet boxes spread throughout the development. The storm drain inlets,
pipes and detention basin are sized to collect and convey storm runoff flows generated by the
100-year storm event. The design storm intensities are from the IDF Curve from the Design
Standards for Cedar Hills City for the 100-year storm.

Duration | 100-Yr Storm Intensity
(min) (in/hr)
10 a0y
15 4.14
30 2.79
60 1.73
120 0.95
180 0.65
360 0.36
720 0.22
1440 0.12

Hunt Day Engineering | 3445 Antelope Drive, St 200 Syracuse, UT 84075 | 801.664.4724 | thomas@huntday.co
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The storm drainage analysis is completed using the rational method, using the rational formula:
Q=C*i*A

Where;

Q = Design flow in cubic feet per second (cfs)
C = Rational coefTicient.

i = Rainfall intensity in inches per hour (in/hr)
A = Drainage area in acres (Ac)

3 — Runoff Coefficients

Runoff coefficients in the Rational Equation (C) represent the percentage of water generated
from the design storm event precipitation that will contribute to the runoff from a specific type of
ground cover. This means that impermeable surfaces such as asphalt streets and concrete
driveways contribute a larger percent of storm precipitation as runoff that do grass area or gravel
roads.

The proposed development is divided into 3 surface types and their proposed C values are shown
below:

Paved Areas—0.90 | 15,183 SF
Roof Areas — 0.90 | 5,000 SF
Grass/Landscape Areas — 0.20 | 4,488 SF

This gives a development C-Value of 0.77.

4- Detention

Based upon the runoff coefficient and the 100-year storm event mentioned above and using the
rational method, the volume of water has been calculated. Using a release rate of 0.2 cfs/acre
against the volume of water generated, the amount of stormwater that is required to be detained
has been calculated. The volume of water is 2,436 cubic feet. The designed stormtech system

will hold a capacity of 2,812 cubic feet which is greater than the required amount.

The type of detention system is utilizing a subsurface stormtech system. Its details and operation
and maintenance processes are found in the appendix.

Calculations and details are included below in the Appendix.

5- LID Measures

The Stormtech system utilizes an Isolator Row is a treatment system. The isolator row and
fabric are placed between the stone and chambers. The woven geotextile provides a media for
the stormwater filtration, a durable surface for maintenance, prevents scour of the underlying
stone and remains intact during the cleaning process.

Hunt Day Engineering | 3445 Antelope Drive, St 200 Syracuse, UT 84075 | 801.664.4724 | thomas@huntday .co
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6- Conclusion

In conclusion, I hereby certify that this report for the onsite drainage of this development was
prepared by me (or under my direct supervision) in accordance with the provisions of the Cedar
Hills City Standard Specifications and Drawings and was designed to comply with the provisions
thereof. I understand that the City assumes no responsibility or liability whatsoever for this
report.

Sincerely,

Thomas Hunt, PE
— ot

Hunt Day Engineer

3445 Antelope Drive, St 200
Syracuse, UT 84075
801.664.4724

Hunt Day Engineering | 3445 Antelope Drive, St 200 Syracuse, UT 84075 | 801.664.4724 | thomas@huntday.co
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APPENDIX
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Storm Runoff Calculations
Cedar Hills | Multi Tenant Bldg
3/7/2025 knn

The following runoff calculations are based on the Rainfall - Intensity - Duration Frequency Curve for
the Cedar Hills, UT area taken from the Cedar Hills Design Manaul and Specifications, using a 100-
year storm for detention, and a 10-year storm for pipe conveyance. Storm water runoff has been
calculated for a fully developed site and limited to a release rate of 0.2 cfs/acre.

The calculations are as follows:

Drainage Area:

Total Area = 0.57 acre or 24,671 ft2
Runoff Coefficients
Paved Area 15,183 C=09
Landscaped Area 4,488 Cc=02
Roof 5,000 C=09
Weighted Runoff Coefficient C=0.77
Rainfall Intensities:
10-yr intensity for a 10 minute TOC - Pipe Capacity 2.57 in/hr
Peak Run-off:
Runoff Coefficient C= 0.77
Rainfall Intensity i= 2.57 IN./HR.
Acreage A= 0.57 ACRES
Q Q= 1.12 cfs
Volume of Run-off for 100-year Storm Event:
C= 0.77
| = See Below infhr
A= 24671.00 ft’
Q(out) = 0.11 ft¥ls (0.2 cfs per acre)
time time i Q Vol. in Vol. out Difference
(min) (sec) (in.fhr.) (cfs) (cf) (cf) (cf)
0 0 0.00 0.00 0 0 0
8 300 6.82 3.01 903 34 869
10 600 5.18 2.29 1371 68 1303
15 900 4.28 1.89 1700 102 1598
30 1800 2.89 1.28 2295 204 2092
60 3600 1.79 0.79 2843 408 2436
120 7200 1.00 0.44 3174 816 2358
180 10800 0.68 0.30 3255 1223 2032
360 21600 0.37 0.16 3546 2447 1099
720 43200 0.22 0.10 4251 4893 -643
1440 86400 0.12 0.05 4689 9787 -5098
Orifice Sizing
Given: Q-= 0.11 cfs
2g = 64.4 ft/s?
H= 3.00 ft
Cd= 0.62 for circular openings
R = SQRT(Q/pi/(0.7%(64.4*H)"0.5))
R = 0.06 feet
0.78 inches
D= 1.55 inches
A= 1.89 inches "2 0.0132 ft A2
Pipe Sizing
Description Pipe Size Slope Cap. (cfs) Req. Cap.
12" ADS 12 0.20% 1.61 112
SUMMARY:
The required storage volume is 2,436  cubic feet

Orifice size is 1.6 inches
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The Isolator® Row Plus

Introduction

An important component of any Stormwater Pollution Prevention Plan
is inspection and maintenance. The StormTech Isolator Row Plus is a
technique to inexpensively enhance Total Suspended Solids (TSS),
Total Phosphorus (TP), Total Petroluem Hydrocarbons (TPH) and

Total Nitrogen (TN) removal with easy access for inspection and
maintenance.

The Isolator Row Plus

The Isolator Row Plus is a row of StormTech chambers, either SC-160,
SC-310, SC-310-3, SC-740, DC-780, SC-800, MC-3500, MC-4500 or MC-
7200 models, are lined with filter fabric and connected to a closely
located manhole for easy access. The fabric lined chambers provide for
sediment settling and filtration as stormwater rises in the Isolator Row
Plus and passes through the filter fabric. The open bottom chambers
allow stormwater to flow vertically out of the chambers. Sediments are
captured in the Isolator Row Plus protecting the adjacent stone and
chambers storage areas from sediment accumulation.

ADS Isolator Row and Plus fabric are placed between the stone and the
Isolator Row Plus chambers. The woven geotextile provides a media for
stormwater filtration, a durable surface for maintenance, prevents scour
of the underlying stone and remains intact during high pressure jetting.

The Isolator Row Plus is designed to capture the “first flush” runoff and
offers the versatility to be sized on a volume basis or a flow-rate basis. An
upstream manhole provides access to the Isolator Row Plus and includes
a high/low concept such that stormwater flow rates or volumes that
exceed the capacity of the Isolator Row Plus bypass through a manifold to
the other chambers. This is achieved with an elevated bypass manifold or
a high-flow weir. This creates a differential between the Isolator Row Plus
row of chambers and the manifold to the rest of the system, thus allowing
for settlement time in the Isolator Row Plus. After Stormwater flows
through the Isolator Row Plus and into the rest of the chamber system

it Is either exfiltrated into the soils below or passed at a controlled rate
through an outlet manifold and outlet control structure.

The Isolater Row Plus Flamp™ is a flared end ramp apparatus attached to
the inlet pipe on the inside of the chamber end cap. The FLAMP provides
a smooth transition from pipe invert to fabric bottom. Itis configured

to improve chamber function performance by enhancing outflow of

solid debris that would otherwise collect at the chamber's end, or more
difficult to remove and require confined space entry into the chamber
area. It also serves to improve the fluid and solid flow into the access pipe
during maintenance and cleaning and to guide cleaning and inspection
equipment back into the inlet pipe when complete.

The Isolater Row Plus may be part of a treatment train system. The
treatment train design and pretreatment device selection by the

design engineer is often driven by regulatory requirements. Whether
pretreatment is used or not, StormTech recommend using the Isolator
Row Plus to minimize maintenance requirements and maintenance costs.

Note: See the StormTech Design Manual for detailed information on designing
inlets for a StormTech system, including the Isolator Row Plus,

Looking down the Isolator Row
Plus from the manhole opening,
ADS Plus Fabric Is shown between
the chamber and stane base.

StormTech Isolator Row Plus
with Overflow Structure
(not to scale)
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Isolator Row Plus Inspection/Maintenance

Inspection

The frequency of inspection and maintenance varies
by location. A routine inspection schedule needs to
be established for each individual location based
upon site specific variables. The type of land use

(i.e. Industrial, commercial, residential), anticipated
pollutant load, percent imperviousness, climate,

etc. all play a critical role in determining the actual
frequency of inspection and maintenance practices.

At a minimum, StormTech recommends annual
inspections. Initially, the Isolator Row Plus should

be Inspected every 6 months for the first year of
operation. For subsequent years, the inspection
should be adjusted based upon previous observation
of sediment deposition.

The Isolator Row Plus incorporates a combination

of standard manhole(s) and strategically located
Inspection ports (as needed). The inspection ports
allow for easy access to the system from the surface,
eliminating the need to perform a confined space
entry for inspection purposes.

If upon visual inspection it is found that sediment
has accumulated, a stadia rod should be inserted to
determine the depth of sediment, When the average
depth of sediment exceeds 3" (75 mm) throughout
the length of the Isolator Row Plus, clean-out should
be performed.

Maintenance

The Isolator Row Plus was designed to reduce the cost
of periodic maintenance. By "isolating” sediments

to just one row, costs are dramatically reduced

by eliminating the need to clean out each row of

the entire storage bed. If inspection indicates the
potential need for maintenance, access is provided

StormTech Isolator Row Plus (not to scale)

STCANTECH FigHLY RECDUUERDS
FLERSTORI NEERTS AT UPSTAEAM

via a manhole(s) located on the end(s) of the row for
cleanout. If entry into the manhole Is required, please
follow local and OSHA rules for a confined space
entry.

Maintenance is accomplished with the JetVac
process. The JetVac process utilizes a high pressure
water nozzle to propel itself down the Isolator Row
Plus while scouring and suspending sediments.

As the nozzle Is retrieved, the captured pollutants
are flushed back into the manhole for vacuuming.
Most sewer and pipe maintenance companies have
vacuum(/JetVac combination vehicles. Selection of an
appropriate JetVac nozzle will improve maintenance
efficiency. Fixed nozzles designed for culverts or large
diameter pipe cleaning are preferable. Rear facing
jets with an effective spread of at least 45" are best.
StormTech recommends a maximum nozzle pressure
of 2000 psi be utilized during cleaning. JetVac reels
can vary in length. For ease of maintenance, ADS
recommends Isolator Row Plus lengths up to 200'

(61 m). The JetVac process shall only be performed
on StormTech Isolator Row Plus that have ADS
Plus Fabric (as specified by StormTech) over their
angular base stone.

OFTICHAL INSPECTION PORT

STRUCTURES ¥ITH DPEN GRATES

S e

5C.500 EWD AR

SUMP DEFTH T80 BY
SITE GESIGHE)

oL miean
(24" [500 mes] LD RECOMMENDED) Loes

LSt £10 CaP PART £ SCROUESE 2R

24" {600 rem) HOIFE ACCESS FIFE RECUBTED

ONE LAYER OF ADSPLUSEZS WOVEN GEDTEXTILE BETWEEN
FOUNDATICH 5TOHE AND CHAMBERS
5 {115 m) VN WIDE CONTIMUOUS FABRIC VATHOUT SEAS
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Isolator Row Plus Step By Step Maintenance Procedures

Step 1
Inspect Isolator Row Plus for sediment,
A) Inspection ports (if present)
I. Remove lid from floor box frame
ii. Remove cap from inspection riser
iii. Using a flashlight and stadia rod,measure depth of sediment and record results on maintenance log.
iv. If sediment is at or above 3 inch depth, proceed to Step 2. If not, proceed to Step 3.
B) All Isolator Row Plus
i. Remove cover from manhole at upstream end of Isolator Row Plus
ii. Using a flashlight, inspect down Isolator Row Plus through outlet pipe
1. Mirrors on poles or cameras may be used to avoid a confined space entry
2. Follow OSHA regulations for confined space entry if entering manhole
iii. If sediment is at or above the lower row of sidewall holes (approximately 3 inches), proceed to Step
2,
If not, proceed to Step 3.

Step 2

Clean out Isolator Row Plus using the JetVac process.
A) A fixed floor cleaning nozzle with rear facing nozzle spread of 45 inches or more is preferable
B) Apply multiple passes of JetVac until backflush water is clean
C) Vacuum manhole sump as required

Step 3
Replace all caps, lids and covers, record observations and actions.

Step 4
Inspect & clean catch basins and manholes upstream of the StormTech system.

ne) mm
AP e

Sample Maintenance Log

Sedi-
Fixed point
to mB of : uak Observations/Actions Inspector
epth
sediment
2] (1)-(2)
3/15/11 &3 ft hohe New Unstallakion, Fixed DIM
point is CI frome ot grade
9/24/11 6.2 o1 ft  Some grik felk SM
6/20/13 5% o5 ft Mucky feet, debris visible NV

tn makhole and n Isolator
Row Plus, maintenance due

7/7/13 &3 ft ° System jetted and DM
vacuumed

adspipe.com
800-821-6710

//IADS

StormTech/ w

ADS *Terms and Canditions of Sale® are avallable on Lhe ADS website, www.adspipa.com

The ADS logo and the Green Stripe are registered trademarks of Advanced Drainage Systems, [nc.
StormiTech® and the [salator® Row Plus ars registerad trademarks of StormTech, Inc

2024 Advanced Drainaga Systems, Inc, #1108 7/24 €8
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March 10, 2025

Cedar Hills Public Works
10246 N Canyon Road
Cedar Hills, UT 84062
(801) 785-9968

Subject: Traffic Memo

This Traffic Memo has been prepared to discuss the onsite traffic flow and circulation to ensure
that there is sufficient stacking length for the drive thru and proper site circulation.

The project will be accessible from 9930 North, 9980 North and 4700 West. The three access
points will provide multiple points of access to/from major collector roadways to help offset
traffic impact to any/all direct intersections.

The retail building will consist of one drive-thru tenant and two retail tenants. The drive-thru is
designed to accommodate 9 vehicles that can be in queue before it backs into the on-site parking
lot. It has an additional 5 vehicles spaces that can be accounted for in the parking lot (totaling 14
vehicles) that can be in queue before the drive-thru stacking would potentially back up and
impact off-site traffic circulation.

Nearby businesses can offer a maximum of 6 vehicles in queue before they start impact off-site
traffic circulation. So this project will have more than double the stacking length than nearby
similar projects.

In addition, the drive-thru tenant is expecting to have a maximum of 34 drive thru vehicles
during the PM Peak Hour. The service rate of the drive-thru tenant is to service one car every
132 seconds — or every 2.2 minutes. Based on this service rate, the maximum number of cars in
queue will be 7 vehicle.

Based on the information above, the proposed development will not back-up or impact the
nearby traffic circulation. If there are any questions or concerns, please let us know.

Sincerely,

Thomas Hunt, PE

— Tt A

Hunt Day Engineer

3445 Antelope Drive, St 200
Syracuse, UT 84075
801.664.4724

Hunt Day Engineering | 3445 Antelope Drive, St 200 Syracuse, UT 84075 | 801.664.4724 | thomas(@huntday.co
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=gs  The City of Cedar Hills

TO: Planning Commission
FROM: Chandler Goodwin
DATE: March 25, 2025
Review/Recommendation and Public Hearing on Conceptual and
SUBJECT: Preliminary Plan approval for a commercial development at 4773 W
Cedar Hills Drive, located in the Cedar Hills Retail Center Subdivision
APPLICANT PRESENTATION:
STAFF PRESENTATION: Chandler Goodwin, City Manager/Planner
BACKGROUND AND FINDINGS:

Project Overview

The project involves constructing a new 1,025-square-foot Dutch Bros Coffee shop with a
drive-through service window at 4773 West Cedar Hills Drive in Cedar Hills, Utah. The site is
approximately 1.477 acres (64,331 square feet) in a Commercial (SC-1) zone.

Building Design

-1,025-square-foot coffee shop with drive-through and walk-up windows

-Modern design with variety of high-quality building materials and bold colors
-Features vertical and horizontal facade breaks, modulation, and a tower element
-Canopy awnings over all entrances, including a large 300-square-foot canopy over the
customer walk-up window

-Proposed outdoor patio seating area with weather protection

-Dutch Bros Coftee logos and signs on all sides of the building

-Service window located on the northwestern building fagade

-Finished floor elevation of 4878.70 feet

Landscaping:

Interior and perimeter landscaping included in the site design
Various plant species identified in the landscaping plan (LP-1), including:

Juniper (Jun), Karl Foerster grass (KF), Fountain grass (FG), Barberry (Bg), Boxwood (BB)
Spirea (Sc)

4"x6" concrete mow strip planned along property boundaries

The site will be 67% impervious and 33% pervious surface (23% landscaping)
Landscaping buffers on the north, west, and east sides, with scattered landscape islands
throughout

Traffic and Site Circulation:

-Dual drive-through lanes with stacking for up to 16 vehicles (approximately 350 feet)




-Bypass/exit lane for quicker service

-ADA-accessible pedestrian path to the northeast connecting to the right-of-way
-No speaker boxes for ordering; staff takes orders in person using handheld devices
-"Runner system" for increased efficiency where employees take orders from vehicles in line
-Site designed for optimal traffic flow to minimize queue spillover

-Three to four staff dedicated to managing traffic flow during operation
-Operational tactics to maximize queue efficiency and prevent traffic backups
-Service time target of 30-45 seconds per customer at the window

-Typical business hours include 24-hour operation (unless restricted)

-Staffing of 7-8 employees per shift, with 3-4 total shifts

-Site 1s accessible via existing access from West Cedar Hills Drive

Site Engineering:

-Stormwater drainage designed to sheet flow south toward proposed storm drain inlets
-Underground stormwater chamber system for the overall development

-Site divided into three sub-drainage basins (A-1, A-2, A-3)

-Geotechnical testing shows natural soils consisting of sand and gravel layers extending to
depths of 12.5-16.5 feet

-No groundwater encountered in bore holes

-Footings recommended at minimum 30 inches below final grade for exterior foundations
-Recommended pavement sections vary for parking areas vs. drive areas

This Dutch Bros Coffee development is part of a larger commercial development that
currently includes a Dollar Tree, Great Clips, and a pizza restaurant, with a Jack in the Box
planned nearby.

PREVIOUS LEGISLATIVE ACTION:
N/A

FISCAL IMPACT:
N/A

SUPPORTING DOCUMENTS:
Site plan, engineering, landscaping plan, stormwater plan, and all other engineering documents

RECOMMENDATION:
Staff recommends that the Planning Commission approve the concept plan and preliminary plans,
subject to any changes required for final approval

MOTION:

To recommend/not recommend the preliminary plans for the commercial development at 4773 W
Cedar Hills Drive, Dutch Bro’s Coffeeshop, to the City Council for approval, subject to the following
conditions: {LIST ANY CONDITIONS NECESSARY FOR APPROVAL}

-Final engineering review

-Final zoning review, including compliance with 10-6A and a landscaping plan review

-Verification of water rights conveyed to the City

-{LIST ANY OTHER CONDITIONS NECESSARY FOR APPROVAL}
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Know what's below,
Call before you dig.
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CIMTIEGANICAL

March 6, 2025

Ms. Gurinderjit Kehr
Dutch Bros., LLC

P.0. Box 1929

Grants Pass, Oregon 97528

Subject: Geotechnical Engineering Study
Dutch Bros. Coffee-UT0901
4773 West Cedar Hills Drive
Cedar Hills, Utah
CMT Project Number: 23874

Mr. Kehr:

CMT Technical Services (CMT) submits herewith this geotechnical engineering study report for the subject site. This
report contains the results of our findings and an engineering interpretation of the results with respect to the
available project characteristics. It also contains geotechnical engineering recommendations to aid in the design and
construction of the earth related phases of this project.

On February 25, 2025, a CMT staff professional was on-site and observed the drilling of 5 bore holes extending to
depths of about 12.5 to 16.5 feet below the existing ground surface. Samples of the subsurface soils were obtained
from the bore holes during the field operations and subsequently transported to our laboratory for further
observation and testing of select samples.

Conventional spread and/or continuous footings may be utilized to support the proposed structure, provided the
recommendations in this report are followed. This report presents detailed discussions of design and construction
criteria for this site.

We appreciate the opportunity to work with you at this stage of the project. CMT offers a full range of Geotechnical
Engineering, Geological, Material Testing, Special Inspection services, and Phase | and Il Environmental Site
Assessments. With offices throughout Utah, Idaho, Arizona, Colorado and Texas, our staff is capable of efficiently
serving your project needs. If we can be of further assistance or if you have any questions regarding this project,
please do not hesitate to contact us at 801-590-0394.

Sincerely,
CMT Technical Services

leffrey J. Egbert, P.E.
Senior Geotechnical Engmeer

Bryan N. Roberts, P.E.
Senior Geotechnical Engineer

WWW.CMTTECHNICALSERVICES.COM
CIVIL ENGINEERING | GEOTECHNICAL ENGINEERING | ENVIRONMENTAL | SURVEYING | MATERIALS TESTING | GEOLOGY | SPECIAL INSPECTIONS | CONSTRUCTION
MANAGEMENT | INORGANIC CHEMISTRY | SPECIALTY LABS
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Geotechnical Engineering Study Page 1
Dutch Bros. Coffee-UT0901, Cedar Hills, Utah
CMT Project No. 23874

1.0 INTRODUCTION

1.1 General

CMT Technical Services (CMT) was retained to conduct a geotechnical subsurface study for the proposed Dutch
Bros. Coffee-UT0901. The site is situated at the southeast corner of the intersection of Cedar Hills Drive and
North County Boulevard in Cedar Hills, Utah, as shown in Exhibit 1 - Vicinity Map below.

'7—111—
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“EXHIBIT 1 - VICINITY MAP

1.2 Objectives, Scope and Authorization

The objectives and scope of our study were planned in discussions among Ms. Cassie Thompson of Barghausen
Consulting Engineers, Ms. Sarah Montelongo of Dutch Bros. Coffee, and Mr. Andrew Harris of CMT. In general,
the objectives of this study were to define and evaluate the subsurface soil and groundwater conditions at the
site, and provide appropriate foundation, earthwork, pavement and seismic recommendations to be utilized in
the design and construction of the proposed development.

In accomplishing these objectives, our scope of work has included performing field exploration, which consisted

of the logging and sampling of 5 bore holes, performing infiltration testing at two locations within the area of
proposed underground detention basin, performing laboratory testing on representative samples of the

CHEISCANIEAL




Geotechnical Engineering Study Page 2
Dutch Bros. Coffee-UT0901, Cedar Hills, Utah
CMT Project No. 23874

subsurface soils collected in the bore holes, and conducting an office program, which consisted of correlating
available data, performing engineering analyses, and preparing this summary report. This scope of work was

authorized by returning a signed copy of our proposal dated September 30, 2024, and executed on October 11,
2024.

1.3 Description of Proposed Construction

We understand that the proposed construction consists of retail coffee building with a footprint of
approximately 1,025 square feet. We project that wall loads will not exceed 4,000 pounds per linear foot and
column loads will not exceed 40,000 pounds. Floor slab loads are anticipated to be relatively light, with an
average uniform loading not exceeding 150 pounds per square foot. If the structural loading conditions are
different than we have projected, please notify us so that any appropriate modifications to our conclusions and
recommendations contained herein can be made.

We also understand that pavements at the site will include a parking lot and drive-thru lanes, which we
anticipate will utilize both asphalt and concrete pavement. Traffic is projected to consist of mostly automobiles
and light trucks, a daily medium-weight delivery truck, a weekly garbage truck, and an occasional fire truck.

Site development will require some earthwork in the form of minor cutting and filling. A site grading plan was
not available at the time of this report, but we project that maximum cuts and fills may be on the order of 3 to

4 feet. If deeper cuts or fills are planned, CMT should be notified to provide additional recommendations, if
needed.

1.4 Executive Summary

The most significant geotechnical aspects regarding site development include the following:

1. Topsoil approximately 6 inches in thickness, and underlying fill soils extending up to approximately 3.5
feet below the surface encountered in some of the bore holes. These soils will require removal from
structural areas.

2 Subsurface natural soils encountered consisted of SAND (SC) and GRAVEL (GC, GP-GC) layers extending

to the maximum depth explored of approximately 16.5 feet below the existing ground surface.

Groundwater was not encountered in the bore holes.

4, Foundations and floor slabs may be constructed on suitable undisturbed natural sand/gravel soils, or on
structural/engineered fill which extends to undisturbed natural soils.

el

CMT must assess that topsoil, undocumented fills, debris, disturbed or unsuitable soils have been removed and
that suitable soils have been encountered prior to placing site grading fills, footings, slabs, and pavements.

In the following sections, detailed discussions pertaining to the site are provided, including subsurface
descriptions, geologic setting, seismicity, earthwork, foundations, lateral resistance, lateral pressure, floor slabs,
and pavements.

EFILY 1590NIER%
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2.0 FIELD EXPLORATION

2.1 General

To define and evaluate the subsurface soil and groundwater conditions, 5 bore holes were drilled at the site to
depths of approximately 12.5 to 16.5 feet below the existing ground surface. The bore holes were logged and
sampled by an experienced member of our geotechnical staff. The approximate locations of the bore holes are
shown on Figure 1, Site Plan, included in the Appendix.

Disturbed samples of the subsurface soils encountered in the bore holes were collected at varying depths
through the hollow stem drill augers utilizing a standard split spoon sampler that was driven 18 inches into the
soils below the drill augers using a 140-pound hammer free-falling a distance of 30 inches. The number of
hammer blows needed for each 6-inch interval was recorded. The sum of the hammer blows for the final 12
inches of penetration is known as a standard penetration test and this ‘blow count’ was recorded on the bore
hole logs. Where more than 50 blows occurred before the 6-inch interval was achieved, the sampling was
terminated and the number of blows and inches penetrated by the sampler were recorded. The blow count
provides an approximation of the relative density of granular soils, but only a limited indication of the relative
consistency of silt/clay soils because the consistency of these soils is significantly influenced by the moisture
content.

The samples of the subsurface soils retrieved from the bore holes were classified in the field based upon visual
and textural examination, logged and described in general accordance with ASTM! D-2488. These field
classifications were supplemented by subsequent examination and testing of select samples in our laboratory.
Logs of the bore holes, including a description of the soil strata encountered, is presented on each individual
Bore Hole Log, Figures 2 through 6, included in the Appendix. Sampling information and other pertinent data
and observations are also included on the logs. In addition, a Key to Symbols defining the terms and symbols
used on the logs is provided as Figure 7 in the Appendix.

Following completion of drilling operations, the bore holes were backfilled with auger cuttings.

2.2 Infiltration Testing

CMT performed two falling head infiltration tests (I-1, I-2) on the site at the approximate locations shown on
the attached Figure 1. Each infiltration test was performed at a depth of approximately 8 feet below the existing
ground surface.

To perform the tests, a bore hole was drilled to the approximate depth specified, a solid PVC pipe was inserted
into the hole through the hollow stem drill augers prior to withdrawing the augers. The pipe was then filled
with water, and the water level drop with time was measured and recorded until subsequent readings were
reasonably consistent. The soils at the test depth, based upon the retrieved samples, consisted of Clayey
GRAVEL (GC) with sand.

* American Society for Testing and Materials
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At the location of I-1 the final measured infiltration rate was approximately 2.2 minutes per inch. At the location
of I-2 the final measured rate was approximately 9 minutes per inch. These rates could increase (become
slower) over time due to siltation, thus we recommend an appropriate factor of safety be applied for design.

3.0 LABORATORY TESTING

Selected samples of the subsurface soils were subjected to various laboratory tests to assess the following
pertinent engineering properties:

1. Moisture Content, ASTM D-2216, Percent moisture representative of field conditions
2 Atterberg Limits, ASTM D-4318, Plasticity and workability
3. Gradation Analysis, ASTM D-1140/C-117, Grain Size Analysis

Laboratory test results are presented on the bore hole logs (Figures 2 through 6) and in the following Lab
Summary Table:

LAB SUMMARY TABLE

BORE DEPTH SOIL SAMPLE | MOISTURE GRADATION | ATTERBERG LIMITS

HOLE  (feet) ' CLASS TYPE | CONTENT(%) GRAV. SAND FINES| LL PI
81 | s | e | seT 3 |aa|az |3 | | |

B-1 10 GP-GC SPT 2 50 | 40 | 10

B-2 25 GC SPT 4 48 | 38 | 14

B-2 7.5 GC SPT 2 48 | 39 | 13

B-2 15 GC SPT 2 49 | 39 | 12

B-3 0.5 sc/cL SPT 17 21 | 29 | 50

B-3 25 sC SPT 4 39 | 43 | 18

B-3 5 GC SPT 2 52 | 37 | 11

B-4 25 | FILL(SC) SPT 16 19 | 46 | 35 | 33 | 20 | 13

B-4 35 GC SPT 4 51 | 28 | 21

B-4 10 sC SPT 2 43 | 44 | 13

B-5 25 GC SPT 3 41 | 41 | 48

B-5 7.5 GP-GC SPT 2 59 | 30 | 11

B-5 15 GC SPT 2 45 | 43 | 12

-1 25 GC SPT 3 48 | 36 | 16

-1 7.5 GC SPT 5 49 | 39 | 12

-2 5 GC SPT 2 46 | 40 | 14

1-2 7.5 GC SPT 8 45 | 34 | 21

LT IRGNIEAL
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4.0 GEOLOGIC & SEISMIC CONDITIONS

4.1 Geologic Setting

The subject site is in the northeastern portion of the Utah Valley in north-central Utah and sits at an elevation
of approximately 4,882 feet above sea level. Utah Valley is a deep, sediment-filled basin that is part of the Basin
and Range Physiographic Province. The valley was formed by extensional tectonic processes during the Tertiary
and Quaternary geologic time periods. The valley is bordered by the Wasatch Mountain Range on the east and
Lake Mountain and West Mountain on the west. Utah Valley is located within the Intermountain Seismic Belt,
a zone of active tectonism and seismic activity extending from southwestern Montana to southwestern Utah.
The active (evidence of movement within the last 10,000 years) Wasatch Fault Zone is part of the Intermountain
Seismic Belt and extends from southeastern Idaho to central Utah along the western base of the Wasatch
Mountain Range.

Much of northwestern Utah, including Utah Valley, was also previously covered by the Pleistocene age Lake
Bonneville. Utah Lake, which currently occupies much of the western portion of the valley, is a remnant of this
ancient freshwater lake. Lake Bonneville reached a high-stand elevation between approximately 5,160 and
5,200 feet above sea level at between 18,500 and 17,400 years ago. Approximately 17,400 years ago, the lake
breached its basin in southeastern Idaho and dropped by almost 300 feet relatively fast as water drained into
the Snake River. Following this catastrophic release, the lake level continued to drop slowly over time, primarily
driven by drier climatic conditions, until reaching the current levels of Utah Lake and the larger Great Salt Lake
to the north. Shoreline terraces formed at the high-stand elevation of the lake and several subsequent lower
lake levels are visible in places on the mountain slopes surrounding the valley. Much of the sediment within
Utah Valley was deposited as lacustrine sediments during both the transgressive (rise) and regressive (fall)
phases of Lake Bonneville, as well as several older, pre-Bonneville lakes that previously occupied the basin.

The geology of the USGS 7.5 Minute Lehi, Utah Quadrangle, including the location of the subject site, has been
mapped by Biek®. The surficial geology at the site and adjacent properties is mapped as “Alluvial deposits relate
to the Provo phase of the Bonneville lake cycle” (Map Unit Qalp) dated upper Pleistocene. Unit Qalp is described
in the referenced map as “Moderately to well-sorted sand, silt, and pebble gravel deposited principally in river
channels; coarsens upgradient and includes boulder-size clasts in the upper reaches of Dry Creek; locally
includes veneer of fine-grained eolian sand and silt, and may include loess veneer; large deposits in south-
central part of quadrangle are mostly fluvial topset beds that grade into Provo-level deltaic deposits (Qldp)
derived from American Fork and Dry Creek Canyons; generally 5 to 20 feet (2-6 m) thick.” No fill has been
mapped at the location of the site on the geologic map. Refer to Exhibit 2 - Geologic Map, shown on the
following page.

*Biek, R.F., 2005, Geologic Map of the Lehi Quadrangle and Part of the Timpanogos Cave Quadrangle, Salt Lake and Utah Counties,
Utah; Utah Geological Survey Map 210, Scale 1:24,000.
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4.2 Faulting

No surface fault traces are shown on the referenced geologic map crossing, adjacent to, or projecting toward
the subject site. The nearest mapped Holocene active (last 10,000 years) fault is the Provo Segment of the
Wasatch Fault Zone approximately 0.65 miles to the north.

4.3 Seismicity
4.3.1 Site Class

Utah has adopted the International Building Code (IBC) 2021, which determines the seismic hazard for a site
based upon 2014 mapping of bedrock accelerations prepared by the United States Geologic Survey (USGS) and
the soil site class. The USGS values are presented on maps incorporated into the IBC code and are also available
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based on latitude and longitude coordinates (grid points). For site class definitions, IBC 2021 Section 1613.2.2
refers to Chapter 20, Site Classification Procedure for Seismic Design, of ASCE® 7, which stipulates that the
weighted average values of shear wave velocity, blow count and/or shear strength within the upper 100 feet
(30 meters) be utilized to determine seismic site class.

Based on average shear wave velocity data within the upper 30 meters (Vs30) published by McDonald and
Ashland?, the subject site is located within unit description Q02U, which has a log-mean Vs 3o of 294 meters per
second (964 feet per second). Thus, it is our opinion the site best fits Site Class D — Stiff Soil (with data), which
we recommend for seismic structural design.

4.3.2 Ground Motions

The 2014 USGS mapping utilized by the IBC provides values of peak ground, short period and long period spectral
accelerations for the Site Class B/C boundary and the Risk-Targeted Maximum Considered Earthquake (MCER).
This Site Class B/C boundary represents average bedrock values for the Western United States and must be
corrected for local soil conditions. The table and response spectra on the following page summarize the peak
ground, short period and long period accelerations for the MCEr event, and incorporates appropriate soil
correction factors for a Site Class D (with data) soil profile at site grid coordinates of 40.4152 degrees north
latitude and -111.7728 degrees west longitude:

2 American Society of Civil Engineers
* McDonald, G.N. and Ashland, F.X., 2008, “Earthquake Site-Conditions Map for the Wasatch Front Urban Corridor, Utah,” Utah
Geological Survey Special Study 125, 41 pp.
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| SITE CLASS D* [adjusted | MULTI- DESIGN VALUES
for site class effects] (g) = PLIER

SPECTRAL ACCELERATION | SITE CLASS B/C BOUNDARY SITE
PERIOD, T [mapped values] (g) COEFFICIENT

Peak Ground Acceleration PGA = 0.617 Foga= 1.100 |  PGAy = 0.679 1.000 |PGAyw=0679
0.2 Seconds (Long Period Ss = 1.358 Fa = 1.000 Sms = 1.358 0.667 Sps = 0.905
Acceleration) (no exceptions needed) F. = (N/A) Sms ='(N/A} 0.667 Sos =r(N/A}
1.0 Second (Long Period S; = 0.504 Fv = N/A Sm1 = N/A 0.667 Sp: = N/A
Acceleration) (Exception 2:) F, = {1.796) Sw1 = (0.905) 0.667 Sp1 = (0.603)
NOTES: 1.TL(seconds): 8 * Site Class D With Data
2.Site Class: D 4. ASCE 7-16 Requires Site-Specific Ground Motion Hazard Analysis (Since $120.2
3. Have data to verify? yes sec) - OR Can Use Exception 2 (per §11.4.8) (Sa/Cs Plot Assumes R=le=1.0)
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As indicated in the above table, S1 is greater than 0.2 seconds and a site-specific ground motion hazard analysis
(GMHA) is required for the site unless the Exception 2 values shown are used for seismic design. If a site-specific
GMHA is desired instead of using the higher exception values for design, please contact CMT for a proposal to

perform the GMHA.

4.3.3 Liquefaction

Liquefaction is defined as the condition when saturated, loose, sandy soils lose their support capabilities
because of excessive pore water pressure which develops during a seismic event. Clayey soils, even if saturated,
will generally not liquefy during a major seismic event.

The site is located within an area designated by the Utah Geologic Survey® as having “Very Low” liquefaction
potential. This is defined as a less than 5% probability that within a 100-year period an earthquake strong
enough to cause liquefaction will occur.

* Utah Geological Survey, "Liquefaction-Potential Map for a Part of Utah County, Utah," Utah Geological Survey Public Information
Series 28, August 1994. https://ugspub.nr.utah.gov/publications/public_information/pi-28.pdf

LAY TE NSl




Geotechnical Engineering Study Page 9
Dutch Bros. Coffee-UT0901, Cedar Hills, Utah
CMT Project No. 23874

In our opinion, the subsurface conditions we encountered support the “Very Low” liquefaction potential
designation.

4.4 Other Geologic Hazards

No landslide deposits or features, including lateral spread deposits, are mapped on or adjacent to the site. The
site is not located within a known or mapped potential debris flow, stream flooding, or rock fall hazard area.

5.0 SITE CONDITIONS

5.1 Surface Conditions

At the time the bore holes were drilled the site consisted of a vacant lot. The site grade was relatively flat.
Based upon aerial photos dating back to 1993 that are readily available on the internet, the site appears to have
been vacant since at least that time. The site is bordered on the north by Cedar Hills Drive, on the south by a
similar vacant lot, on the east by a paved parking lot, and on the west by North County Boulevard (see Vicinity
Map in Section 1.1 above).

5.2 Subsurface Soils

At the locations of the bore holes B-3, B-4, and B-5, we encountered approximately 6 inches of topsoil at the
surface. Immediately underlying the topsoil in B-4 and B-5 we encountered sandy/gravelly soil with debris,
considered to be undocumented/non-engineered fill, extending to approximately 4.5 feet and 1.5 feet below
the ground surface, respectively. In B-3, immediately below the topsoil, a layer of dark brown Clayey SAND
(SC)/Sandy CLAY (CL) was encountered which extended to approximately 2.5 feet below the surface. This layer
did not appear to contain debris but given that it is similar in appearance to the fill soils, it may also possibly be
fill. Topsoil was not noted at the surface of B-1 or B-2.

The natural soils encountered predominately consisted of brown, slightly moist, Clayey SAND (SC) with gravel,
and GRAVEL with varying amounts of clay (GC, GP-GC) and sand, extending to the maximum depths explored of
approximately 12.5 feet (where refusal occurred in B-3) to 16.5 feet below the ground surface. Based upon the
blow counts the natural sand and gravel soils predominately have dense to very dense relative density. These
soils are projected to exhibit high bearing strength and very low compressibility.

For a more descriptive interpretation of subsurface conditions, please refer to the bore hole logs, Figures 2
through 6, which graphically represent the subsurface conditions encountered. The lines designating the
interface between soil types on the logs generally represent approximate boundaries; in situ, the transition
between soil types may be gradual.

RV IECHNI AL



Geotechnical Engineering Study Page 10
Dutch Bros. Coffee-UT0901, Cedar Hills, Utah
CMT Project No. 23874

5.3 Groundwater

Groundwater was not encountered at the time of our field explorations to the maximum depth explored of
about 16.5 feet below the existing ground surface. Groundwater is not anticipated to be encountered during
construction.

Groundwater levels can fluctuate seasonally. Numerous other factors such as heavy precipitation, irrigation of
neighboring land, and other unforeseen factors, may also influence ground water elevations at the site. The
detailed evaluation of these and other factors, which may be responsible for ground water fluctuations, and the
magnitude of potential fluctuations, is beyond the scope of this study.

5.4 Site Subsurface Variations

Based on the results of the subsurface explorations and our experience, variations in the continuity and nature
of subsurface conditions should be anticipated. Due to the heterogeneous characteristics of natural soils, care
should be taken in interpolating or extrapolating subsurface conditions between or beyond the exploratory
locations. Surficial fill soils should also be expected to vary in depth and lateral extent.

6.0 SITE PREPARATION AND GRADING

6.1 General

All deleterious materials should be stripped from the site prior to commencement of construction activities.
This includes vegetation, topsoil, loose and disturbed soils, etc.

Based upon the conditions observed in the bore holes there is topsoil on the surface of portions of the site which
we estimated to be about 6 inches in thickness. When stripping and grubbing, topsoil should be distinguished
by the apparent organic content and not solely by color; thus we estimate that topsoil stripping will need to
include the upper 4 to 6 inches.

In bore holes B-4 and B-5 sandy/gravelly fill soils with debris, considered undocumented/non-engineered, were
encountered below the topsoil extending to approximately 1.5 to 3.5 feet below the surface. The dark brown
sandy/clayey soil just below the topsoil in B-3, which extended to approximately 2.5 feet below the surface, did
not appear to contain debris, but appears to be similar fill soil. All undocumented fill shall be removed from
beneath floor slab and foundation areas, but may remain beneath exterior flatwork and pavements, provided
they are properly prepared and the owner understands that even with proper surficial preparation,
undocumented fill soils have a potential to consolidation/settle over time and additional maintenance or
surfaces constructed over them may be required. Outside of building footprints, proper preparation of
undocumented fill and disturbed soils shall consist of removing the upper 12 inches, scarifying to a minimum
depth of 8 inches, moisture conditioning as needed, removing any debris encountered (particularly degradable
debris) and recompacting the scarified soils in place to the requirements specified in Section 6.4. The 12 inches
removed, if free of debris, organics, or other deleterious material, may then be replaced in similarly compacted
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lifts. Prior to placement of pavement support materials the exposed subgrade must be proofrolled by passing
moderate-weight rubber tire-mounted construction equipment over the surface at least twice. If soft or loose

soils are encountered, they must be removed (up to a maximum depth of 2 feet) and replaced with structural
fill.

Following clearing and grubbing, and prior to other subgrade preparations, the subgrade should be observed by
a CMT geotechnical engineer to assess that suitable soils have been exposed and any deleterious materials,
loose and/or disturbed soils have been removed/properly prepared, prior to placing site grading fills, footings,
slabs, and pavements.

Fill placed over large areas to raise overall site grades can induce settlements in the underlying natural soils. If
more than 4 feet of site grading fill is anticipated over the natural ground surface, we should be notified to
assess potential settlements and provide additional recommendations as needed. These recommendations may
include placement of the site grading fill far in advance to allow potential settlements to occur prior to
construction.

6.2 Temporary Excavations

Excavations deeper than 8 feet are not anticipated at the site. Groundwater was not encountered within the
depths explored, about 12.5 to 16.5 feet, at the time of our field explorations, and thus is not anticipated to be
encountered in excavations.

The natural soils encountered at this site predominantly consisted of sand/gravel. For sandy/gravelly
(cohesionless) soils, temporary construction excavations not exceeding 4 feet in depth should be no steeper
than one-half horizontal to one vertical (0.5H:1V). For excavations up to 8 feet and above groundwater, side
slopes should be no steeper than one horizontal to one vertical (1H:1V). Excavations encountering saturated
cohesionless soils will be very difficult to maintain and will require very flat side slopes and/or shoring, bracing
and dewatering.

In clayey (cohesive) soils, temporary construction excavations not exceeding 4 feet in depth may be constructed
with near-vertical side slopes. Temporary excavations up to 8 feet deep, above or below groundwater, may be
constructed with side slopes no steeper than one-half horizontal to one vertical (0.5H:1V).

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

6.3 Fill Material

Structural fill is defined as fill that will ultimately be subjected to structural loads imposed by footings, floor
slabs, pavements, etc. Structural fill will be required as backfill over foundations and utilities, as site grading fill,
and potentially as replacement fill below footings. All structural fill must be free of sod, rubbish, topsoil, frozen
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soil, and other deleterious materials. The following are our recommendations for the various fill types we
anticipate will be used at this site:

FILL MATERIAL

TYPE DESCRIPTION | RECOMMENDED SPECIFICATION

Placed below structures, flatwork and pavement. Well-graded sand/gravel mixt‘ure, with
maximum particle size of 4 inches, a minimum 70% passing 3/4-inch sieve, approximately 30%
to 70% passing the No. 4 sieve, a maximum 20% passing the No. 200 sieve, and a maximum
Plasticity Index of 10.

Placed over large areas to raise the site grade. Sandy to gravelly soil, with a maximum particle
Site Grading Fill size of 6 inches, a minimum 70% passing 3/4-inch sieve, a maximum 50% passing No. 200 sieve,
and a maximum Plasticity Index of 15.

Placed below non-structural areas, such as landscaping. On-site soils or imported soils, with a
Non-Structural Fill | maximum particle size of 8 inches, including silt/clay soils not containing excessive amounts of
degradable/organic material (see discussion below).

Placed to stabilize soft areas prior to placing structuralfill and/or site grading fill. Coarse angular
Stabilization Fill gravels and cobbles 1 inch to 8 inches in size. May also use 1.5- to 2.0-inch gravel placed on
stahilization fabric, such as Mirafi R$280i, or equivalent (see Section 6.6).

Structural Fill

On-site natural sand and gravel soils may be suitable for use as structural fill, if processed to meet the
requirements given above, and may also be used in site grading fill and non-structural fill situations.

All fill material should be approved by a CMT geotechnical engineer prior to placement.

6.4 Fill Placement and Compaction

The various types of compaction equipment available have their limitations as to the maximum lift thickness
that can be compacted. For example, hand operated equipment is limited to lifts of about 4 inches and most
“trench compactors” have a maximum, consistent compaction depth of about 6 inches. Large rollers, depending
on soil and moisture conditions, can achieve compaction at 8 to 12 inches. The full thickness of each lift should
be compacted to at least the following percentages of the maximum dry density as determined by ASTM D-1557
(or AASHTO® T-180) in accordance with the following recommendations:

TOTALFILL MINIMUM PERCENTAGE

LOCATION | THICKNESS OF MAXIMUM DRY
| (FEET) DENSITY

Beneath an area extending at least 4 feet beyond the perimeter of 0to5 95
structures, and below flatwork and pavement (applies to structural fill 5to8 98
and site grading fill) extending at least 2 feet beyond the perimeter

; . i : Oto5 92
Site grading fill outside area defined above . 95
Utility trenches within structural areas - 96

& American Association of State Highway and Transportation Officials
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TOTAL FILL MINIMUM PERCENTAGE

LOCATION THICKNESS - OF MAXIMUM DRY
(FEET) | DENSITY
Roadbase and subbase - 96
Oto5 a0

Non-structural fill

5to8 92

Structural fills greater than 8 feet thick are not anticipated at the site. For best compaction results, we
recommend that the moisture content for structural fill/backfill be within 2% of optimum. Field density tests
should be performed on each lift as necessary to verify that proper compaction is being achieved.

6.5 Utility Trenches

For the bedding zone around the utility, we recommend utilizing sand bedding fill material that meets current
APWA’ requirements.

All utility trench backfill material below structurally loaded facilities (foundations, floor slabs, flatwork, parking
lots/drive areas, etc.) should be placed at the same density requirements established for structural fill in the
previous section.

Most utility companies and local governments are requiring Type A-1a or A-1b (AASHTO Designation) soils
(sand/gravel soils with limited fines) be used as backfill over utilities within public rights of way, and the backfill
be compacted over the full depth above the bedding zone to at least 96% of the maximum dry density as
determined by AASHTO T-180 (ASTM D-1557).

Where the utility does not underlie structurally loaded facilities and public rights of way, on-site fill (if free of
debris, etc.) and natural soils may be utilized as trench backfill above the bedding layer, provided they are
properly moisture conditioned and compacted to the minimum requirements stated above in Section 6.4.

6.6 Stabilization

If rutting or pumping occurs, traffic should be stopped, and the disturbed soils should be removed and replaced
with stabilization material. Typically, a minimum of 18 inches of the disturbed soils must be removed to be
effective. However, deeper removal is sometimes required.

To stabilize soft subgrade conditions (if encountered), a mixture of coarse, clean, angular gravels and cobbles
and/or 1.5- to 2.0-inch clean gravel should be utilized. This coarse material may be placed and worked into the
soft soils until firm and non-yielding or the soft soils removed an additional, minimum of 18 inches, and
backfilled with the clean stabilizing fill. A test area should be implemented to achieve a proper stabilization
strategy. Often the amount of gravelly material can be reduced with the use of a geotextile fabric such as Mirafi
RS280i, or equivalent. Its use will also help avoid mixing of the subgrade soils with the gravelly material. After

? American Public Works Association
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excavating the soft/disturbed soils, the fabric should be spread across the bottom of the excavation and up the
sides a minimum of 18 inches. Otherwise, it should be placed in accordance with the manufacturer’s
recommendation, including proper overlaps. The gravel material can then be placed over the fabric in
compacted lifts as described above.

7.0 FOUNDATION RECOMMENDATIONS

The following recommendations have been developed based on the previously described project characteristics,
the subsurface conditions observed in the field and the laboratory test data, as well as common geotechnical
engineering practice.

7.1 Continuous/Spread Footings

Based on our geotechnical engineering analyses, the proposed structure may be supported upon conventional
spread and/or continuous wall foundations placed on suitable, undisturbed natural sand/gravel soils and/or on
structural fill extending to suitable natural soils. Footings may be designed using a net bearing pressure of 2,500
psf. The allowable bearing pressure may be increased by 1/3 for temporary loads such as wind and seismic forces.

We also recommend the following:

Exterior footings subject to frost should be placed at least 30 inches below final grade.
Interior footings not subject to frost should be placed at least 12 inches below grade.
Continuous footing widths should be maintained at a minimum of 18 inches.

Isolated footings should be a minimum of 24 inches wide.

S

7.2 Installation

Under no circumstances shall foundations be placed on undocumented fill, topsoil with organics, sod, rubbish,
construction debris, other deleterious materials, frozen soils, or within ponded water. If these or other
unsuitable soils are encountered, they must be completely removed and replaced with properly compacted
structural fill.

Deep, large roots may be encountered where trees and larger bushes are located or were previously located at
the site; such large roots should be removed. The base of footing excavations should be observed by a CMT
geotechnical engineer to assess if suitable bearing soils have been exposed.

All structural fill placed immediately below footings should meet the requirements for such and should be placed
and compacted in accordance with Sections 6.3 and 6.4 above. The width of structural replacement fill below
footings should be equal to the width of the footing plus 1 foot for each foot of fill thickness. For instance, if
the footing width is 2 feet and the structural fill depth beneath the footing is 2 feet, the fill replacement width
should be 4 feet, centered beneath the footing.
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The minimum thickness of structural fill below footings should be equivalent to one-third the thickness of
structural fill below any other portion of the foundations. For example, if the maximum depth of structural fill
is 6 feet, all footings for the new structure should be underlain by a minimum 2 feet of structural fill.

7.3 Estimated Settlement

Foundations designed and constructed in accordance with our recommendations could experience settlement,
but we anticipate that total settlements of footings founded as recommended above will not exceed 1 inch,
with differential settlements on the order of 0.5 inches over a distance of 25 feet. We expect approximately
50% of the total settlement to initially take place during construction.

7.4 Lateral Resistance

Lateral loads imposed upon foundations due to wind or seismic forces may be resisted by the development of
passive earth pressures and friction between the base of the footings and the supporting soils. In determining
frictional resistance, a coefficient of 0.40 for natural sand/gravel soils and structural fill, may be utilized for
design. Passive resistance provided by properly placed and compacted natural sand/gravel soils or structural
fill above the water table may be considered equivalent to a fluid with a density of 425 pcf. A combination of
passive earth resistance and friction may be utilized if the passive resistance component of the total is divided
by 1.5. Note that frictional resistance is mobilized as soon as any movement occurs, while full passive pressure
is typically achieved after a small amount of movement occurs (approximately 0.5% of the footing height).

8.0 LATERAL EARTH PRESSURES

We anticipate that below-grade walls up to 4 feet high might be constructed at this site. The lateral earth
pressure values given below are for a backfill material that will consist of drained sand/gravel soils (less than
20% passing No. 200 sieve) placed and compacted in accordance with the recommendations presented herein.
If other soil types will be used as backfill, we should be notified so that appropriate modifications to these values
can be provided, as needed.

The lateral pressures imposed upon subgrade facilities will depend upon the relative rigidity and movement of
the backfilled structure. The following are the recommended lateral pressure values, which also assume that
the soil surface behind the wall is horizontal and that the backfill within 3 feet of the wall will be compacted
with hand-operated compacting equipment. For subgrade walls less than 12 feet high, employing a seismic at-
rest lateral earth pressure for design is not needed.
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CONDITION

STATIC (psf/ft)*  SEISMIC (psf/ft)**

Active Pressure (wall is allowed to yleld, i.e. move away from the soil,

with a minimum 0.001H movement/rotation at the top of the wall, 35 35
where “H" is the total height of the wall)

At-Rest Pressure (wall is not allowed to yield) 55 N/A
Passive Pressure (wall moves into the soil) 425 235

*Equivalent Fluid Pressure (applied at 1/3 Height of Wall)
**Equivalent Fluid Pressure (added to static and applied at 1/3 Height of Wall)

9.0 FLOOR SLABS

Properly engineered floor slabs should be established upon uniform, compacted bearing soils comprised of
suitable, undisturbed, uniform natural sand/gravel soils and/or on structural fill extending to suitable natural
soils (same as for foundations). Under no circumstances shall floor slabs be established directly on any topsoil,
undocumented fills, loose or disturbed soils, sod, rubbish, construction debris, other deleterious materials,

frozen soils, or within ponded water. Floor slabs should be properly designed by a structural engineer to
accommodate anticipated loads.

To facilitate curing of the concrete, we recommend that floor slabs be directly underlain by at least 4 inches of
moist aggregate base or bedding material, or “free-draining” fill such as “pea” gravel or 1-inch minus, clean,
gap-graded gravel. To help control normal shrinkage and stress cracking, the floor slab thickness and joint layout
should be designed by a qualified structural engineer. Design provisions should address the following features:

Adequate reinforcement for the anticipated floor loads;

Using smooth bar reinforcement for load transfer through interior floor joints;

Portland cement concrete mix design selection to minimize shrinkage concerns;

Joint layout and spacing in accordance with ACI® or other local standards recommendations; and
Properly isolate floor slabs from foundations and other structural elements per recommendations
provided by ACI 302 (Guide to Concrete Floor and Slab Construction).

LI o o ol

10.0 DRAINAGE RECOMMENDATIONS

It is important to the long-term performance of foundations and floor slabs that water is not allowed to collect
near the foundation walls and infiltrate into the underlying soils. We recommend the following:

8 American Concrete Institute
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1. All areas around the structure should be sloped to provide drainage away from the foundations. We
recommend a minimum slope of 4 inches in the first 10 feet away from the structure. This slope should
be maintained throughout the lifetime of the structure.

2. All roof drainage should be collected in rain gutters with downspouts designed to discharge at least 10 feet
from the foundation walls or well beyond the backfill limits, whichever is greater.

3. Adequate compaction of the foundation backfill should be provided. We suggest a minimum of 90% of
the maximum laboratory density as determined by ASTM D-1557. Water consolidation methods should
not be used under any circumstances.

4, Landscape sprinklers should be aimed away from the foundation walls. The sprinkling systems should be
designed with proper drainage and be well-maintained. Overwatering should be avoided.

5. Other precautions that may become evident during construction.

11.0 PAVEMENTS

All pavement areas must be prepared as discussed above in Section 6.1. Under no circumstances shall
pavements be established over topsoil, undocumented fills (if encountered), loose or disturbed soils, sod,
rubbish, construction debris, other deleterious materials, frozen soils, or within ponded water.

In pavement areas, subsequent to stripping and prior to the placement of pavement materials, the exposed
subgrade must be proof rolled by passing moderate-weight rubber tire-mounted construction equipment over
the surface at least twice. If soft or otherwise unsuitable soils are encountered, we recommend they be
removed to a minimum of 18 inches below the subgrade level and replaced with structural fill.

We anticipate the natural sand/gravel soils and reworked surficial sand fill soils will exhibit fair to good
pavement support characteristics when saturated or nearly saturated. Based on our laboratory testing
experience with similar soils, our pavement design is based upon a California Bearing Ratio (CBR) of 10 for the
natural sand/gravel soils. Given the projected traffic as discussed above in Section 1.3, the following pavement
sections are recommended for the given ESAL's (18-kip equivalent single-axle loads) per day:

PAVEMENT SECTION THICKNESS (inches)

PARKING AREAS " ~DRIVE AREAS

(1 ESAL per day) (3 ESAL'S per day)
Asphalt 3 3 | - EY 35 | e
Concrete - -- 5 --- N 6
Road-Base (UTBC) 7 4 5 8 4 5
Subbase 0 4 0 0 6 0
Total Thickness 10 11 10 115 13.5 11

LN TECRNIC AL



Geotechnical Engineering Study Page 18
Dutch Bros. Coffee-UT0901, Cedar Hills, Utah
CMT Project No. 23874

Untreated base course (UTBC), typically known as road-base, should conform to city specifications, or to 1-inch-
minus UDOT specifications for A-1-a/NP, and have a minimum CBR value of 70%. Material having a minimum CBR
of 40% may be used for subbase, as long as the fines content (percent passing No. 200 sieve) does not exceed
15%. Roadbase and subbase material should be compacted as recommended above in Section 6.4. Asphalt
material generally should conform to APWA requirements, having a %z-inch maximum aggregate size, a 75-gyration
Superpave mix containing no more than 15% of recycled asphalt (RAP) and a PG58-28 binder.

The rigid pavement sections recommended above are for non-reinforced Portland cement concrete. Concrete
should be designed in accordance with the American Concrete Institute (ACl) and joint details should conform
to the Portland Cement Association (PCA) guidelines. The concrete should have a minimum 28-day unconfined
compressive strength of 4,500 pounds per square inch and contain 6% 1% air-entrainment.

For dumpster pads, we recommend a pavement section consisting of 6.5 inches of Portland cement concrete
and 6 inches of aggregate base over properly prepared suitable natural subgrade or site grading structural fills
extending to suitable natural soils. Dumpster pads constructed overlying undocumented fills must be avoided
or heavily reinforced.

12.0 QUALITY CONTROL

We recommend that CMT be retained as part of a comprehensive quality control testing and observation
program. With CMT onsite we can help facilitate implementation of our recommendations and address, in a
timely manner, any subsurface conditions encountered which vary from those described in this report. Without
such a program CMT cannot be responsible for application of our recommendations to subsurface conditions
which may vary from those described herein. This program may include, but not necessarily be limited to, the
following:

12.1 Field Observations

Observations should be completed during all phases of construction such as site preparation, foundation
excavation, structural fill placement and concrete placement.

12.2 Fill Compaction

Compaction testing by CMT is required for all structural supporting fill materials. Maximum Dry Density
(Modified Proctor, ASTIVI D-1557) tests should be requested by the contractor immediately after delivery of any
fill materials. The maximum density information should then be used for field density tests on each lift as
necessary to verify that the required compaction is being achieved.

12.3 Excavations

All excavation procedures and processes should be observed by a geotechnical engineer from CMT or his
representative. Inaddition, for the recommendations in this report to be valid, all backfill and structural fill placed
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in trenches and all pavements should be density tested by CMT. We recommend that freshly mixed concrete be
tested by CMT in accordance with ASTM designations.

13.0 LIMITATIONS

The recommendations provided herein were developed by evaluating the information obtained from the
subsurface explorations and soils encountered therein. The exploration logs reflect the subsurface conditions only
at the specific location at the particular time designated on the logs. Soil and ground water conditions may differ
from conditions encountered at the actual exploration locations. The nature and extent of any variation in the
explorations may not become evident until during the course of construction. If variations do appear, it may
become necessary to re-evaluate the recommendations of this report after we have observed the variation.

Our professional services have been performed, our findings obtained, and our recommendations prepared in
accordance with generally accepted geotechnical engineering principles and practices. This warranty is in lieu of
all other warranties, either expressed or implied.

We appreciate the opportunity to be of service to you on this project. If we can be of further assistance or if you
have any questions regarding this project, please do not hesitate to contact us at 801-590-0394. To schedule
materials testing, please call 801-381-5141.

IR TR ANIGAL



SUPPORTING
APPENDIX DOCUMENTATION

IRET TG HNIgAL



Dutch Bros. Coffee - UT0901
4773 West Cedar Hills Dr., Cedar Hills, UT

SITE MAP

Date:

25-Feb-2025 S

CMT No.:

23874




Dutch Bros Coffee - UT0901 Bore Hole Log  B-1

. . Total Depth: 15.5' 1 2/25/25
4773 West Cedar Hills Dr., Cedar Hills, UT 0%l Dept Ol S
Water Depth: (see Remarks) Job #: 23874
i Blows ()| _ | § | Gradation| Atterberg
g (2 2 2|z
< |z . rogr [l ~| & | o
s 28 Soil Description 2|2 AT
8 |67 ElE| |=lZ2|2|s|2]|8
° Q i
AR els|&lo|B|E|Z2|7|a
0 éf Brown Clayey GRAVEL (GC) with sand, slightly moist
] very dense 1 [50/5"
4_.
1 2 | 16 3 44 | 43 13
| 50/5"
8 Brown Poorly Graded GRAVEL with clay (GP-GC), slightly moist 16
dense 3| 25| 49
4 24
1 14
1 4 23|39 2 50 | 40| 10
16
12
| 5 [ 18
very dense 50/5"
i6- REFUSAL AT 15.5'
20
24
28
Remarks: Groundwater not encountered during drilling.
Coordinates: 40.4152242°, -111.7726758° Equipment: Hollow-Stem Auger Figure:
Surface Elev. (approx): Not Given Automatic Hammer, Wt=140 Ibs, Drop=30"

E ted By: Direct Push
' m , TE c H N ’ CA L xii“;g:d Bi: S:)r:scerul\sfloom
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Dutch Bros Coffee - UT0901

Bore Hole Log

B-2

4773 West Cedar Hills Dr., Cedar Hills, UT oial Dapl: 10 i
Water Depth: (see Remarks) Job #: 23874
o o Blows (N)| _ | § | Gradation| Atterberg
— o ~o -~
= | = > |2
= T . . ' = = .
s |z g Soil Description ol ® el 22| o=
o é O o rof = @ 0]
© = = | & | O > | = @
o) 0] & E 8 = @ [= %
@ | B el2|8|a]ldle|ld|2]=
0 7 Brown Clayey GRAVEL (GC) with sand, slightly moist
very dense 6 | M 4 48 | 38 | 14
50/4"
7 32
50/4"
8
8 20 | 51 2 481 39| 13
31
dense 21
9 18 | 36
18
very dense 15
10 | 28 | &1 2 491 39| 12
23
| END AT 16.5'
20
24 —
28
Remarks: Groundwater not encountered during drilling.
Coordinates: 40.4152909°, -111.7728266° Equipment: Hollow-Stem Auger Figure:

Surface Elev. (approx): Not Given

&=y AR 4

Automatic Hammer, Wt=140 Ibs, Drop=30"
Excavated By: Direct Push
Logged By: Spencer Moon

Page:
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Dutch Bros Coffee - UT0901 Bore Hole Log  B-3

; : Total Depth: 12.5' Date:
4773 West Cedar Hills Dr., Cedar Hills, UT e Kl B LR
Water Depth: (see Remarks) Job #: 23874
o Blows (N)| __ | § | Gradation| Atterberg
—_ O a Q9 —
= | = > < =
= T . . . = $ o = =
s (28 Soil Description g| eleg|Z|=|=
g |z~ gl g s|2/S|3|2|8
B [=] e
AR clsS|&la|ld|E|d|d]|a
0 [5»22] Topsoil
_?’ Dark Brown Clayey SAND (SC)/Sandy CLAY (CL) with gravel, 2
roots, moist loose/stiff 11 3 8 17 21 29| 50
5
7
_?- Brown Clayey SAND (SC) with gravel, slightly moist very dense 12 | 31 4 39 43 18
/ 50/5"
v
Brown Clayey GRAVEL (GC) with sand, slightly moist 19
] very dense 131 28| 66| 2 52 | 37| 11
/ 38
19
8 14 | 22 | 51
29
24
15 | 33 | 68
35
i REFUSAL AT 12.5'
16
20
-
24
28
Remarks: Groundwater not encountered during drilling.
Coordinates: 40.415027°, -111.772721° Equipment: Hollow-Stem Auger Figure:
Surface Elev. (approx): Not Given Automatic Hammer, Wt=140 Ibs, Drop=30"
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Dutch Bros Coffee - UT0901

Bore Hole Log

B-4

5 i Total D L 165" :
4773 West Cedar Hills Dr., Cedar Hills, UT el Brbti 160 Diater: 280G
Water Depth: (see Remarks) Job #: 23874
o Blows (N)) _ | © | Gradation| Atterberg
g (2 £ 2=
— T . . " - oY = = =
s (28 Soil Description o| > elel|z] ==
o | - | & | 0O > | o a
o (0] E E = 2 ® c 0]
18| |e|2|&|o|8|E|d|a|a
0 |:20:| Topsoil
| Fill: Dark brown clayey sand with gravel, debris
i 16 2 11| 16 19| 46| 35| 33| 20 13
9
4_?( Brown Clayey GRAVEL (GC) with sand, slightly moist dense 17 | 34 | 34| 4 511 28| 21
-/ very dense 15
] 18 | 36 | 50
23
11
19 | 20 | 51
31
% Brown Clayey SAND (SC) with gravel, slightly moist _ very dense 20 | 25 3 a3 | 44| 13
50/4"
12 —%
/7]
Brown Clayey GRAVEL (GC) with sand, slightly moist dense 6
- 21 | 14| 32
5 18
| END AT 16.5'
20
24
28
Remarks: Groundwater not encountered during drilling.
Coordinates: 40.415031°, -111.773019° Equipment: Hollow-Stem Auger Figure:

Surface Elev. (approx): Not Given

cmrT

TECHNIg‘éHg

S E R V I

Automatic Hammer, Wt=140 |bs, Drop=30"
Excavated By: Direct Push
Logged By: Trevor Durrant

Page:
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Dutch Bros Coffee - UT0901 Bore Hole Log B-5

4773 West Cedar Hills Dr., Cedar Hills, UT bt i Bale; Gcada
Water Depth: (see Remarks) Job #: 23874
o & Blows(N)| _ | § | Gradation| Atterberg
— o Q) —
E | = > g >
= T . . . = o3 = = 5
s (28 Soil Description 2| 2 el2l2] |
g |x- E| £ s|2|S|8|z2|¢
® 5| © i
%] @ ClS|E|lal&|[&E]|2]|7]=
0 |55 | Topsoil
| Fill: Dark brown clayey sand with gravel, debris
_:ﬁ‘ Brown Clayey GRAVEL (GC) with sand, slightly moist
| very dense 22 | 28 3 41 41| 18
/ 50/5"
4 1 /
20
23| 39| 62
23
8 _"fl'é'.‘ Brown Poorly Graded GRAVEL with clay (GP-GC), slightly moist 18
FAR very dense 24 | 26 | 55| 2 591 30| 11
Il A 29
LA
el X
#.%.% grades less silt : 20
il B dense 25 | 23 | 43
F R ) 20
el B
12 P
A
PR
Il S
LA
il
Brown Clayey GRAVEL (GC) with sand, slightly moist dense 37
16 26 | 23| 37 2 45| 43| 12
ol 14
| END AT 16.5'
20
24 —
28
Remarks: Groundwater not encountered during drilling.
Coordinates: 40.415182°, -111.772979° Equipment: Hollow-Stem Auger Figure:
Surface Elev. (approx): Not Given Automatic Hammer, Wt=140 Ibs, Drop=30"

E : Bi h
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Dutch Bros Coffee - UT0901 Key

4773 West Cedar Hills Dr., Cedar Hills, UT

to Symbols

Date: 2/18/25

Job #: 23874
Blows(N) Gradation | Atterberg
®|® 3@ @66 O @ an
9 g
. . . @ —_— —
3 Soil Description g S| 3
g2 % | 8 gl 2|2 o
| % - 218|235 |%
2 é E| E 8|2 al|l | @
o G| ® ol 8| 2| 8|l &|E|al o=
a o @B n FlE|0([0|lw||3|>|x
COLUMN DESCRIPTIONS
@ Depth (ft.): Depth (feet) below the ground surface Gradation: Percentages of Gravel, Sand and Fines (Silt/Clay), from lab test
(including groundwater depth - see below right). results of soil passing No. 4 and No. 200 sieves.
Graphic Log: Graphic depicting type of soil encountered Ty s 5
@ (see () below), phi picting typ @ Atterberg: Individual descriptions of Atterberg Tests are as follows:
® Soil Description: Description of soils, including Unified LL = Liguid Limit (%): Water content at which a soil changes from
Soil Classification Symbol (see below). plastic to liquid behavior.
@ Sample Type: Type of soil sample collected; sampler PL = Plastic Limit (%): Water content at which a soil changes from
symbols are explained below-right. liquid to plastic behavior.
® Sample #: Consecutive numbering of soil samples Pl = Plasticity Index (%): Range of water content at which a soil
collected during field exploration. exhibits plastic properties (= Liquid Limit - Plastic Limit).
@ Blows: Number of blows to advance sampler in 8"
increments, using a 140-lb hammer with 30" drop. STRATIFICATION MODIFIERS| MOISTURE CONTENT
@ Total Blows: Number of blows to advance sampler the Description{ Thickness Trace Dry: Absence of moisture,
2nd and 3rd 6" increments. Seam Up to % inch <5%, dusty, dry to the touch.
Moisture (%): Water content of soil sample measured in Lense Up to 12 inches Some Moist: Damp / moist to the
laboratory (percentage of dry weight). Layer Greater than 12 in. 5-129, | |touch, but no visible water.
@ Dry Density (pcf): The dry density of a soil measured in Occasional |1 or less per foot With Saturated: Visible water,
laboratory (pounds per cubic foot). Frequent |More than 1 per foot > 129 | |usually soil below
groundwater.
USCS
MAJOR DIVISIONS syurais | @] TYPICAL DESCRIPTIONS
e CLEAN GW @ 4|Well-Graded Gravels, Gravel-Sand Mixtures, SAMPLER
(7] GRAVEES GRAVELS ¢ # |Little or No Fines SYMBOLS
8 Th (< 5% fines) @ 4 |Poorly-Graded Gravels, Gravel-Sand Mixtures,
S 9a0a5e GP ¢ ¥ |Little or No Fines
= fraction GRAVELS T Block Sample
COARSE- retained on ‘|| Silty Gravels, Gravel-Sand-Silt Mixtures
= WITH FINES
w | GRAINED | No.4sieve. v E Bulk/Bag Sample
E SOILS (2 12% fines) GC //{'5% Clayey Gravels, Gravel-Sand-Clay Mixtures Modified Califoria
>= | More than 50% . . "JJWell-Graded Sands, Gravelly Sands, Little or No E Sampler
N | of material is SANDS CLEAN SANES SW R °-‘- Fines 3.5"0D, 2.42" ID
larger than No. ERG3CT = : m
g 203 W The coarse (< 5% fines) SP Y Poor!y Graded Sands, Gravelly Sands, Little or D&M Sampler
v fraction . * *|No Fines Rock Core
= passing SANRS SM 5t Silty Sands, Sand-Silt Mixtures |]:| °
5 through WITH FINES {112 ; ” Standard
™ . 4 siave. (2 12% fines) SC /';:’/ Clayey Sands, Sand-Clay Mixtures ﬂ gssz:i‘:::w;glrh
%) a it e - ¢
rganic Silts and Very Fine Sands, Silty or Thin Wall
2 ML Clayey Fine Sands or Clayey Silts with Slight |]:[| (Shelby Tube)
=1 SILTS AND CLAYS 1”7/ /A Inorganic Clays of Low to Medium Plasticity,
FINE- CL
O GRAINED Liquid Limit less than 50% ,/ Gravelly Clays, Sandy Clays, Silty Clays, Lean
= oL L #4] Organic Silts and Organic Silty Clays o f Low
(o) SOILS /2% Y Plasticity
@) | More than 50% MH Inorganic Silts, Micacious or Diatomacious Fine
a of material is SILTS AND CLAYS Sand or Silty Soils with Plasticity (Elastic Silts) WATER SYMBOL
smaller than No. 4
= | 200 sieve size, |  Liquid Limit greater than CH [ / Inorganic Clays of High Plasticity, Fat Clays
5 ! 50% 57 Encountered
= 2 OH ey Organic Silts and Organic Clays of Medium to = Water Level
=) ¥4 % High Plasticity ! Measured Water
HIGHLY ORGANIC SOILS PT ‘fif|Peat, Humus, Swamp Soils with High Organic Level

<<*<*|Contents
Note: Dual Symbals are used to indicate borderline soil classifications (i.e. GP-GM, SC-SM, etc.).

(see Remarks on Logs)

1. The results of laboratory tests on the samples collected are shown on the logs at the respective sample depths.

2, The subsurface conditions represented on the logs are for the locations specified. Caution should be exercised if interpolating between or

extrapolating beyond the exploration locations.
3. The information presented on each log is subject fo the limitations, conclusions, and recommendations presented in this report.
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Project Overview

The project proposes construction of a new 1,025-square-foot Dutch Bros Coffee with a drive-through
service window. Site improvements include dual drive-through lanes with stacking for up to 16 vehicles, a
bypass/exit lane, a trash and recycling enclosure, and interior and perimeter landscaping. The building will
include a customer walk-up window on the opposite side of the drive-through with a large canopy awning
above for weather protection. An ADA-accessible pedestrian path to the right-of-way is located to the
northeast of the site, directing foot traffic directly to the customer service walk-up window.

The project site is approximately 64,331 square feet (1.477 acres) in area. The property is zoned
Commercial (SC-1). Eating and drinking establishments are a permitted use in the SC-1 zone subject to
Site Plan Review approval.

Dutch Bros Coffee Characteristics

Dutch Bros Coffee, known for their upbeat baristas and genuinely caring service, is a growing drive-through
coffee company with more than 900 locations in 17 states and over 16,000 employees. Dutch Bros Coffee's
three main values include speed, quality, and service. All Dutch Bros Coffee locations serve Private Reserve
Coffee, White Coffee, and Decaf Coffee as espresso options, all roasted in Grants Pass, Oregon. Along
with coffee, the menu includes a variety of Dutch Bros Blue Rebel energy drinks, lemonade, and tea. Limited
packaged food items will be provided such as muffin tops and granola bars.

Queuing and Stacking

Approximately 350 feet of stacking space is available behind the drive-through window to provide queuing
for up to 16 vehicles. Dutch Bros Coffee will implement a runner system at the proposed facility that is
designed to increase speed and efficiency in serving drive-through customers. Dutch Bros Coffee
employees travel from vehicle to vehicle to greet customers and take orders. These "runners" utilize a
handheld device to transmit customers’ orders to the multiple drink stations inside the building. Additionally,
runners will charge individuals while in line, so by the time they arrive at the service window, they may pick
up their order and be on their way. This system decreases wait times, while allowing the runners to have a
more personal face-to-face interaction with customers.

The drive-through will not include any speaker boxes. All customer orders are taken in person either at the
window or with a runner that carries a handheld device to transmit orders to the kitchen. This ordering
process minimizes noise impacts and decreases the amount of vehicle idling at menu boards that are
common at traditional drive-through facilities.

Operational Measures

The Dutch Bros Coffee site is proposing an extensive directional sign package that will direct customers
throughout the site. In addition, the layout of the site was designed to create the best possible flow and the
maximum gqueuing possible to reduce spillover onto neighboring properties or the public roads.

All staff are required to attend a monthly shop meeting to discuss traffic plans in detail. In addition, the staff
will gather before each shift to ensure the traffic strategy is set.

Approximately three (3) or four (4) staff will be dedicated to the parking area throughout the day to take
orders and receive payments. In addition, one (1) person's sole responsibility will be traffic control. Tactics
will include instructing all vehicles to pull forward as close as possible to utilize the maximum queuing
available, directing cars into the waiting area or the escape lane if needed, and ensuring no cars are
blocking the road or areas they are not allowed to block.

These measures, in addition to implementing the runner system described above, will reduce customers’
time at the window to 30 to 45 seconds. If customers are taking longer than that timeframe, the drink runners
will bring drinks to the customers in line behind the window to allow those customers to exit via the
bypass/exit lane. This means that customers are not required to reach the drive-through window to receive
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their order and to exit the site. These measures significantly minimize the potential for queuing spillover
outside of the dedicated drive-through lanes.

The typical business hours for Dutch Bros Coffee include a 24-hour operation unless restrictions apply.
Dutch Bros Coffee will employ and schedule seven (7) to eight (8) people per shift, with three (3) to four (4)
total shifts.

Site Design and Orientation

The project site is approximately 64,331 square feet in size and is located on an undeveloped parcel that
is part of an overall development, off of West Cedar Hills Drive. The overall development currently consists
of a Dollar Tree, Great Clips, and a pizza restaurant. A Jack in the Box restaurant with a drive-through is
proposed on the overall development, north of the Dutch Bros Coffee site under a separate application.

There is an existing access to the north of the site off West Cedar Hills Drive. Two (2) additional accesses
to the overall development exist off 10040 North Street and North 4700 West. Another access is proposed
off 10040 North Street, further west and providing direct access to the future Jack in the Box for the overall
development.

Entering from the existing northern shared access off West Cedar Hills Drive, customers head south then
northwest to enter the drive-through. The drive-through leads customers westward and wraps around the
building towards the southwest until it reaches the drive-through service window on the northwestern
building facade.

Architecture

The proposed building is visually interesting. It will be constructed with a variety of high-quality building
materials and painted with simple, bold colors. Vertical and horizontal fagade breaks, building massing, and
modulation have all been incorporated into the design of the building. Canopy awnings are provided over
all entrances and service doors, including a large 300-square-foot canopy over the customer walk-up
service window providing weather protection for the proposed patio area with outdoor seating. The building
features modulation with a tower element, building wall articulation, and building materials that are
aesthetically pleasing. Colorful and visually interesting wall signs depicting the Dutch Bros Coffee logos will
be installed on all sides of the building.

Signs and Lighting

Signs proposed for use at the project site will conform to the City of Cedar Hills Zoning Code. The signs
proposed to be installed at the project site include wall, menu, drive-through, parking lot, and directional
signs. The signs will be constructed with high-quality materials and will be installed under separate permits.

Site lighting will be implemented for the safety and security of all customers, pedestrians, and employees.
Outdoor lighting and illumination at the site will include parking lot security lighting and pedestrian scale
lighting within the patio space and along the pedestrian pathway. Exterior building lighting will be installed
on the building fagade. The drive-through area will be provided with security lighting. All lights will include
shields to direct light toward the project site and to keep glare away from the adjacent land uses and rights-
of-way.

Conclusion

The proposed Dutch Bros Coffee will enhance the commercial character of the Commercial (SC-1) district.
Dutch Bros Coffee is a successful business that will promote improvement of the existing commercial area.
Dutch Bros Coffee locations are known to be clean and well maintained, providing quick service from
friendly staff. The proposed coffee shop will provide excellent products and service, along with enhanced
landscaping areas, lighting, and pedestrian open space at the project site that will benefit all customers and
users in the immediate vicinity and the surrounding areas. The above narrative demonstrates how the
proposal will increase the overall quality of the project site and positively impact the citizens and businesses
of the surrounding community and the City of Cedar Hills.
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1.0

INTRODUCTION/GENERAL INFORMATION

The following stormwater control plan has been prepared for the proposed commercial
development project located at the southwest intersection of W. Cedar Hills Drive and N 4800 W,
in the City of Cedar Hills, Utah. The proposed design has been developed in conformance with the
City of Cedar Hills and Utah County Standards. The proposed development will consist of a 1,025
square foat Dutch Brothers Coffee building, along with vehicular parking and maneuvering areas,
and pedestrian and landscaped areas

23689 DRAINAGE CONFORMANCE



2.0

EXISTING CONDITIONS

The project site is located at located at the southwest intersection of W. Cedar Hills Drive and N
4800 W, in the City of Cedar Hills, Utah (Figure 1) and is bounded to the east by a shared private
access road for existing commercial development, to the north by W. Cedar Hills Drive, to the
south future commercial development, and to the west N 4800 W.  The project site is currently
designated as Shopping Center (SC-1) zone. The existing site is currently a vacant undeveloped
lot.

The existing site is relatively flat and generally sheet flows to the south towards N 10040. There
are existing drainage inlets near the existing driveway on 10040 N.

According to the Federal Emergency Meanagement Agency Flood Insurance Rate Map, Panel
No. 090049CQ167F, dated June 16, 2020, the site is located in Zone X. Zone X is defined as
areas of 0.2% annual chance of flood; areas of 1% annual change flood with average depths of
less than 1 foot for wih drainage areas less than 1 sq. mile.
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3.0

DEVELOPED CONDITIONS

The project proposes a 0.80 acre development consisting of a Dutch Brothers Coffee commercial
building with an 1,025 SF footprint within a large proposed commercial development. A major
portion of the site is proposed to be paved vehicular parking and drive areas with landscaping
buffers on the north, west, and east, and as well as scattered landscape area islands. The
proposed conditions focus on reducing impervious areas to the maximum extent feasible, while
increasing pervious areas in an effort to reduce generated stormwater runoff. The proposed
development contains one drainage area.

The site is designed to sheet flow stormwater runoff to proposed curb and gutter where runoff will
be collected by proposed drainage inlets and conveyed to an existing underground stormwater
chamber system by the overall development.

The site consists of three sub-drainage basins, Basin A-1, A-2, and A-3.

Basin A-1 consists of majority of the Dutch Bros site, which includes the building, landscape,
hardscape, parking, and drive aisles. Runoff from Basin A-1 sheet flows south towards south and
will be collected via curb and gutter towards proposed storm drain inlets and conveyed via storm
drains to an underground storm chamber system by the overall development.

Basin A-2 sheet flows south, which consists of drive aisles. Runoff from Basin A-2 will be
collected by the future site south of the site, which is also tributary to the same underground
storm chamber system as the Dutch Bros site.

Basin A-3 sheet flows south, which consisting of landscaping. Runoff from Basin A-3 will sheet
flow south.

Refer to Appendix A for the Proposed Drainage Map.
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4.0

DESIGN ASSUMPTION

The following assumptions were utilized as part of the hydrologic and hydraulic analysis for the
project:

e Retention and treatment will be provided by an existing underground chamber system for
the overall development for the 100-year

»  Runoff coefficient for Impervious Areas were assumed to be 0.10 for landscape, 0.85 for
roof, and 0.9 for impervious surfaces.
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5.0

CONFORMANCE

A Drainage Analysis by AWA, “Storm Water Analysis — JW Properties — Cedar Hills”, dated
February 14, 2025 provided a drainage analysis for the overall development. The overall
development accounts for the Dutch Bros site Lot 3 in their Drainage Analysis. Refer to Appendix
B for the Drainage Analysis for the overall development.

The overall development assumes the Dutch Bros site has weighted coefficient of 0.69 and
0.77acres.

The Dutch Bros site is 0.77 acres and is 67% impervious. The proposed site has a weighted
runoff coefficient of 0.65, which is less than the assumed runoff coefficient by the overall
development.

5.1 Proposed Conditions Runoff Coefficient

SITE:

Total =0.77 acres

Pervious = 0.23 acres

Roof = 0.02 acres

Impervious = 0.52 acres

_ AG + 4,6, (023 A40)(0.10) + (0.02 AC)(0.85) + (0.52 AC)(0.90) S
T YAreas 0.77 AC -
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6.0

CONCLUSION

The project site is designed to sheet flow towards the south and will be collected by a series of curb
and gutter and drainage inlets. The runoff will be conveyed to an underground system by the
overall development. The Dutch Bros site has a weighted runoff of 0.64, which is less than the

0.69 assumed by the overall development. Therefore, the Dutch Bros site is in conformance with
the drainage study by the overall development.
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APPENDIX A: PROPOSED DRAINAGE MAP
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APPENDIX B: DRAINAGE ANALYSIS FOR JW PROPERTIES
BY AWA, DATED FEBRUARY 14, 2025
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INTRODUCTION

JW Properties is proposing a new commercial development within the Cedar Hills Retail Center. The
construction of this development will involve improvements to approximately 1.48 acres of land that is
currently undeveloped and located at the corner of North County Boulevard and Cedar Hills Drive. The
'developer is responsible for providing Pad ready Lots for future clients. Pad ready Lots include future
utilities such as Storm Drain, Sanitary Sewer, and Water connections.

The purpose of this report is to examine the following:

e Determine the flows that will be generated by the proposed development

e Determine the required retention volume for the storm water runoff generated based on rainfall
intensities provided by the City of Cedar Hills

e Storm Water Treatment

e Discuss Low Impact Development (LID)

LOCATION

The proposed commercial development will be located on Parcel ID: 65:434:0001 of the Ceder Hills Retail
Center Subdivision.

METHODOLOGY

Rainfall intensities were provided by the City of Cedar Hills. The 100-year intensities were utilized in this
analysis. The rational method was used to determine the storage volume required for on-site
improvements. The site was divided into two basins. Each basin was broken down into one of three
categories (landscape, roof, and impervious) for use in the rational method and in determining a
composite runoff coefficient. Induvial runoff coefficients of 0.1, 0.85, and 0.9 were used for landscape,
roof, and impervious surfaces respectively.

ANALYSIS

All storm water will be retained on-site in a shared underground storage chamber. Storm water treatment
is accomplished by having storm water runoff pass through an isolator row, which is wrapped in filter
fabric. The filter fabric will capture sediment and prohibit the migration of fines into the stone bedding.

An on-site geotechnical field investigation was conducted by GSH Geotechnical, Inc. in 2014. GSH
conducted a field test and determined a percolation rate of 1 minute/inch; however, as a factor of safety,
5 minutes/inch was used for this evaluation. No major earthwork has occurred since the time of the
report. Using this value, a release rate was determined based on the footprint of the storage chambers.
The total required retention volume is 3,471 cu. ft. StormTech underground storage chambers will be
utilized and will provide 4,122 cu. ft. with a surplus of 651 cu. ft.




CONCLUSION

Adequate storage will be provided for the proposed commercial development to retain storm water
runoff generated by the 100-year storm. The underground storage chambers will provide a total of
4,122 cu. ft. with a surplus of 651 cu. ft. The proposed retention system meets the State’s Low Impact
Development (LID) guidelines as LID requires to retain the 80% percentile precipitation depth. The
proposed development will retain 100% of storm water runoff generated by the future development.
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Storm Water Calculations - Lot 3

Date:
Prepared By:
Reviewed By:

2/14/2025
KF

Methodology: Modified Rational

Developed Conditions

Job Name: JW Properties - Cedar Hills

Area Type Area (ft%) C
Roof 1025 0.85
Hard Surfaces 22,370 0.9
Landscape 10,063 0.2
Subtotal= 33,458
Total= 0.77 acres
C average= 0.69 Percolation Rate 0.000278 ft/s
Retention Area 671 sq, ft.
Frequency: 100 yr Release Rate (cfs)= 0.187 cfs
Time (min)  Intensity (in/hr) Acc.Vol (ft*) Rel.Vol (f") Req. Stor. (ft)
5 3.480 552 56 496
10 2.700 856 112 744
15 2.320 1103 168 935
30 1.600 1522 336 1186
60 1.010 1921 672 1250
120 0.620 2359 1343 1016
180 0.490 2796 2015 782
360 0.330 3766 4029 -263
720 0.210 4794 8058 -3265
1440 0.120 5478 16117 -10638




Storm Water Calculations - Lot 4

Date:
Prepared By:
Reviewed By:

2/14/2025
KF

Methodology: Modified Rational

Developed Conditions

Job Name: JW Properties - Cedar Hills

Area Type Area (ft?) [o]
Roof 2000 0.85
Hard Surfaces 20,949 0.9
Landscape 7,924 0.2
Subtotal= 30,873
Total= 0.71 acres
C average= 0.72 Percolation Rate 0.000278 fi/s
Retention Area 671 sq, ft.
Frequency: 100 yr Release Rate (cfs)= 0.187 cfs
Time (min)  Intensity (in/hr) Acc.Vol (ft%) Rel.Vol (ft®) Req. Stor. (ft°)
5 3.480 531 56 475
10 2.700 823 112 711
15 2.320 1061 168 893
30 1.600 1464 336 1128
60 1.010 1848 672 1176
120 0.620 2269 1343 926
180 0.490 2690 2015 675
360 0.330 3623 4029 -406
720 0.210 4611 8058 -3448
1440 0.120 5269 16117 -10847




Storm Water Calculations - Combined

Date:
Prepared By:
Reviewed By:

2/14/2025
KF

Job Name: JW Properties - Cedar Hills

Methodology: Modified Rational

Developed Conditions

Area Type  |Area (ft°) [}
Roof 3025 0.85
Hard Surfaces 43,319 0.9
Landscape 17,987 0.2
Subtotal= 64,331
Total= 1.477 acres
C average= 0.70 Percolation Rate  0.000278 ft/s
Retention Area 671 sq, ft.
Frequency: 100 yr Release Rate (cfs)= 0.187 cfs
Time (min)  Intensity (in/hr) Acc Vol (ft*) Rel.Vol (f*) Req. Stor. (ft%)
5 3.480 1082 56 1026
10 2.700 1679 112 1567
15 2.320 2164 168 1997
30 1.600 2986 336 2650
60 1.010 3769 672 3098
120 0.620 4628 1343 3284
180 0.490 5486 2015 3471
360 0.330 7389 4029 3360
720 0.210 9404 8058 1346
1440 0.120 10748 16117 -5369




7. Intensity-Duration-Frequency (IDF) Curve

The Intensity Duration Frequency (IDF) curve shown below shall be used for
storm drainage calculations in Cedar Hills City.

Design Rainfall Depths (Inches) for the Given Duration

10 25 50 100

Duration Year | Year Year Year
5 min 0.20 0.23 0.26 0.29
10 min 0.31 0.36 0.41 0.45
15 min 0.39 0.46 0.52 0.58
30 min 0.55 0.63 0.72 0.80
60 min 0.69 0.80 0.91 1.01
2 hours 0.84 0.98 1.11 1.24
3 hours 0.98 1.16 1.31 1.46
6 hours 1.33 1.59 1.80 2.00
12 hours 1.64 1.98 2.24 2.49
24 hours 1.97 2.38 2.69 2.99

Design Rainfall Intensities (inches per hour) for the Given Duration

10 25 50 100

|__Duration Year Year Year Year
5 min 2.40 2.76 3.12 3.48
10 min 1.86 2.16 2.46 2.70
15 min 1.56 1.84 2.08 232
30 min 1.10 1.26 1.44 1.60
60 min 0.69 0.80 0.91 1.01
2 hours 0.42 0.49 0.56 0.62
3 hours 0.33 0.39 0.44 0.49
6 hours 0.22 0.27 0.30 0.33
12 hours 0.14 0.17 0.19 0.21
24 hours 0.08 0.10 0.11 0.12

Storm Water Management Plan - 2016

Page 34
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FINAL REPORT

DuTCH BROS COFFEE PROJECT
TRAFFIC IMPACT STUDY

Prepared for
DuTCH BROS COFFEE
OF GRANTS PAss, OR

by LARSON Engineering, Kurt G. Larson, PE, PTOE

Professional Engineer in Utah

Civil Engineer (C.E.)
License No. 170897

November 16, 2022

9071 Quail Run Drive, Sandy, UT 84093 801-694-6554
www.larson-engineering.com
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Dutch Bros Coffee Traffic Impact Study Page 1

Introduction

The intent of this traffic study is to establish and analyze existing and
expected levels of traffic for proposed development of the property known as
"Dutch Bros Coffee, Spanish Fork". This traffic study determines the traffic
impacts of the project on the existing street system for existing conditions.
This study utilized traffic counts taken by Larson Engineering during the AM
peak hour on Thursday, November 10, 2022. The impact of the project on
the intersection of 1000 North at 200 East in the project vicinity was
analyzed.

Project Description

The proposed project includes the development of the following:

A ——

e 950 Sqft Coffee "__ : i A LA
Shop . . i “n‘m‘:” . 08

Figure 1 Project Vicinity Map and Land Uses

The Dutch Bros Coffee project will have connective roadway access to 200
East and to 1000 North for the 950 sqft. Coffee Shop. 1000 North is
designated with a arterial classification and 200 East is classified as a
collector roadway. The specific land use being proposed and project site are
defined in Figure 1, which is a summary of the trip generation characteristics
of the project, as well as the size of building proposed for construction. The
proposed project site layout and vicinity map are shown in Figure 2.

I B 9071 Quail Run Drive, Sandy, UT 84093 801-694-6554
LARSON www.larson-engineering.com



Dutch Bros Coffee Traffic Impact Study Page 2

PROJECT SITEPLAN  =>

|
|
|
|

’
il

L e =

Dutch Bros Coffee Project Site and Vicinity

Traffic Study prepares 5y: LARSON Engineering for Spanish Fork

9071 Quail Run Drive, Sandy, UT 84093 801-694-6554
www.larson-engineering.com




Dutch Bros Coffee Traffic Impact Study Page 3

Project Trip Generation and Distribution

A trip is defined as a one-way vehicular movement with either the origin or
destination within the proposed development. The most complete reference
of expected trip information for new developments is based on average rates
found in "Trip Generation", Ninth Edition, developed by the Institute of
Transportation Engineers (ITE). We have used the ITE Coffee Shop (Land
Use-938) data to calculate the project trips for this report.

Traffic generated by the Dutch Bros Coffee project is shown in Table 1 which

reflects the conditions found in the City of Spanish Fork.

Table 1
Trip Generation for Dutch Bros Coffee Project

Average Average AM Peak AM Peak

Daily Trip Daily Hour Trip Hour

Quantity Rate Trips Rate Trips

Coffee Shop 1 KSF 1800 1800 300 300
PM Peak Hour Total >>> 1800 300

Source: Trip Generation Manual, Ninth Addition
LARSON Engineering

The time when greatest traffic impacts take place is typically the midweek
AM peak hour between 7:00-9:00 AM. The project’s trip generation during
the AM peak hour of an average midweek day is the focus of this analysis, as
this is the critical period.

The table shows approximately 1800 trips will be generated each weekday
by the proposed project. When building construction is completed, 150
vehicles are expected to enter, and 150 vehicles are expected to exit the
Dutch Bros Coffee development during the AM peak hour.

Because of the location of this development and the direction that customers
will desire to travel, each weekday, approximately 810 daily trips will enter
and leave the area via 1000 North to Eastern destinations, 810 daily trips
will enter and leave the area via 1000 North to Western destinations, and
180 daily trips will enter and leave the area via 200 East to Southern
destinations.

l E 9071 Quail Run Drive, Sandy, UT 84093 801-694-6554
LARSOIN www.larson-engineering.com



Dutch Bros Coffee Traffic Impact Study Page 4

The intersection capacity analysis found in the Appendix shows the existing
roadway capacity for the signalized controlled intersection of 1000 North at
200 East. The intersection of 1000 North at 200 East currently operates at
Level of Service "A” with an average vehicular delay of 7.3 seconds per
vehicle during the AM peak hour.

Larson Engineering counts taken on November 10, 2022 indicate
approximately 950 vehicles per day use 200 East, North of 1000 North, 920
vehicles per day use 200 East, South of 1000 North. Also, approximately
4830 vehicles per day use 1000 North, West of 200 East and approximately
5220 vehicles per day use 1000 North, East of 200 East in the project
vicinity.

Queuing Analysis

Our queuing analysis was performed on August 12%h, 2021 during the AM
peak hour (7:00 AM to 9:00 AM) at the Dutch Bros Coffee located at 3843
W. 7800 S., in West Jordan, Utah. This location was chosen because it is
one of the first Dutch Bros Coffee locations in the Salt Lake Valley and
currently has a strong sales history.

During the AM peak hour period, vehicular queues were found to vary from 3
to 5 vehicles for most of the study period. The maximum queue was 9
vehicles at approximately 7:45 AM and for about a 10-minute period varied
between 5 and 8 vehicles just before 8:00 AM. Projecting these queues to
the Spanish Fork City site shows the queue lengths will be nicely
accommodated with-in the Dutch Bros Coffee project site as currently
designed.

Product Delivery Analysis

Dutch Bros Coffee has a somewhat unique order collection and product
delivery system. All customer orders are taken in person either at the
window or with a runner that carries a mobile handheld device that takes
payments and transmits orders to product preparation stations inside the
building. The design is such that by the time the customer arrives at the
service window their order is ready for picked up.

Our observations found most of the time runners were delivering orders to
the vehicles that were 2, 3 & 4 cars back from the pick-up window allowing
them to use the escape lane for immediate exit. This process dissipates the
queue in a quick and orderly fashion. Runners are also trained to keep
vehicles moving forward so queue gaps are continually minimized. This

lﬁ 9071 Quail Run Drive, Sandy, UT 84093 801-694-6554
LARSDOIN www.larson-engineering.com



Dutch Bros Coffee Traffic Impact Study Page 5

keeps the overall queue length as short as possible. Our studies found peak
queues were never longer than 13 vehicles.

Conclusions and Recommendations

1

The proposed 950 square foot Dutch Bros Coffee located at approximately
190 E 1000 North will generate approximately 1800 trips each weekday.
After the coffee shop is constructed, 45% or about 810 trips are expected
to use 1000 North to the West, 45% or about 810 trips are expected to
use 1000 North to the East, and 180 trips are expected to use 200 East to
the South of the project site each day.

. The intersection of 1000 North at East is currently operating at a Level of

Service “"A" with an intersection delay of 7.3 seconds per vehicle during
the PM peak hour. After construction of the project the intersection Level
of Service will remain at Level of Service "A” and the delay will be 8.9
seconds per vehicle.

. The access provided for the proposed project is adequate for trip entrance

and exit of the project. There are 3 existing access points that will be
used with one connection to 200 East and 2 connections to 1000 North.

. The queues to the Spanish Fork site shows the anticipated queue lengths

will be nicely accommodated with-in the Dutch Bros Coffee project site as
currently designed.

. The projects projected 300 AM peak hour trips will have no significant

impact to the existing intersection capacities in the vicinity of the project.

!ﬁ 9071 Quail Run Drive, Sandy, UT 84093 801-694-6554

www.larson-engineering.com
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APPENDIX

!5 9071 Quail Run Drive, Sandy, UT 84093 801-694-6554

www.larson-engineering.com



Dutch Bros Coffee Traffic Impact Study

Level of Service (Existing Conditions)

HCM Signalized Intersection Capacity Analysis

1. 1000 North & 200 East 1171472022
S T 2 i N BV O

Moyement EBL EBT EBR WHL WBT WBR MNEL NBT NER SBL SBT SBR

Lane Configurations LT 3 LT il L] T % B

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1300 1900 1900 1900 13900 1900

Total Lost time () 40 40 40 40 40 40 40 4.0 4.0

Lane Util. Factor 100 0895 100 095 100 100 100 1.00 1.00

Fri 100 099 100 100 085 1.00 091 1.00 030

Flt Protected 095 1.00 095 1.00 100 095 100 086 100

Satd. Flow {prof) 1770 3511 1770 3539 1583 1770 1687 1770 1681

Flt Permitted 091 1.00 091 1.00 100 074 100 073 100

Satd. Flow (perm) 1693 3511 1693 3539 1583 1336 1687 1366 1681

Yolume (vph) 15 215 12 25 22 35 17 12 20 15 B 12

Peak-hour factor, PHF 092 0592 082 092 092 092 092 092 09 092 092 092

Adj. Flow (vph) 16 234 13 27 230- 38 18 13 22 16 7 13

RTOR Reduction (vph) 0 10 1] 0 0 Ell 0 12 0 0 7 1]

Lane Group Flow (vph) 16 237 1] 27 230 7 18 23 0 16 13 0

Tumn Type Perm Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2 [

Actuated Green, G (s) 4.4 4.4 4.4 4.4 44 100 100 10.0 100

Effective Green, g (s) 4.4 4.4 4.4 4.4 44 100 100 100 100

Actuated g/C Ratio 020 020 020 020 020 045 045 D45 045

Clearance Time (s) 40 40 40 40 40 40 40 4.0 4.0

Yehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 30 3.0 3.0

Lane Grp Cap (vph) 333 690 333 B95 I B19 753 B11 750

vfs Ratio Prot c0.07 0.06 c0.02 oot

v/s Ratio Perm 001 0.02 002 o001 0.m

vfc Ratio 005 034 008 033 002 003 003 003 ooz

Uniform Delay, d1 73 78 7377 73 358 35 35 35

Progression Factor 100 1.00 100 100 100 100 1.00 1.00 100

Incremental Delay, d2 0.1 03 0.1 03 0o 00 oo 0.0 0o

Delay (s) 74 81 75 BOD 73 35 35 35 35

Level of Service A A A A A A A A A

Approach Delay (s) 8.0 7.9 35 35

Approach LOS A A A A

Intersection Summary

HCM Average Contral Delay 7.3 HC M Level of Service A

HCM Yolume to Capacity ratio 0.14

Actuated Cycle Length (3) 224 Sum of lost time (s) 8.0

Intersection Capacity Utilization 27.3% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Page 7

Dutch Bro Coffee Spanish Fork UT 7:30 am 14042022 Existing Conditions

L

Synchro 6 Repaort

9071 Quail Run Drive, Sandy, UT 84093 801-694-6554
www.larson-engineering.com



Dutch Bros Coffee Traffic Impact Study Page 8

Level of Service (Existing + Project Conditions)

HCW Signalized Intersection Capacity Analysis

1: 1000 North & 200 East 11142022
e TR e N B R S
Move ment EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT 8BR
Lane Configurations Y W 44 i % B " i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1300 1900
Tatal Losttime (s) 40 40 40 4.0 40— 0. 40 4.0 4.0
Lane Util. Factor 100 095 100 085 100 100 100 1.00 100
Frt 100 099 1.00 100 085 100 092 1.00 087
Flt Protectad 095  1.00 09 100 100 095 1.00 095 100
Satd. Flow (prot) 1770 3511 1770 3539 1583 1770 1716 1770 1618
Flt Permitted 055 1.00 060 100 100 069 1.00 073 100
Satd, Flow (perm) 1032 3511 1115 3539 1583 1283 1716 1359 1618
Yolume (vph) 85 214 12 25 212 109 17 18 20 a5 12 86
Peak-hour factor, PHF 052 092 092 092 052 092 092 092 092 092 092 082
Adj. Flow (vph) B0 234 13 27 230 118 18 20 22 60 13 93

RTOR Reduction (vph) 0 9 0 0 0 EX 0 14 0 0 61 0
Lane Group Flow (vph) G0 238 0 27 230 27 18 2d 0 G0 45 0

Turn Type pm+pt pmpt Perm  Perm Perm
Pratected Phases 7 4 3 8 2 B
Fermitted Phases 4 8 B 2 B
Actuated Green, G (s) a9 7.8 771 71 106 106 106 106
Effective Green, g (3) 9:1 78 77 71 71 106 108 106 106
Actuated g/C Ralio 029 025 025 023 023 034 034 034 034
Clearance Time (s) 40 4.0 4.0 4.0 40 4.0 40 4.0 4.0
Wehicle Extension (s) 30 30 30 30 30 30 30 30 30
Lane Grp Cap (vph) 334 883 280 811 363 439 587 465 BA3
v/s Ratio Prot c001 007 000 D08 0.02 c0.07
vfs Ratio Perm 005 0.02 007 001 0.04

v/c Ratio 018 027 009 028 007 004 005 013 008
Uniform Delay, d1 80 93 B9 99 94 68 68 70 B9
Progression Factor 100 1.00 100 100 100 100 100 100 100
Incremental Delay, d2 0.3 0.2 01 0z 01 0.0 0o 01 0.1
Delay (s) 83 95 90 100 95 68 63 7.1 7.0
Level of Service A A A B A A A A A
Approach Delay (s) 92 98 69 70
Approach LOS A A A A
Intersection Summary :

HCM Average Control Delay 89 HCM Level of Service A

HCM Volume ta Capacity ratio 024

Actuated Cycle Length (3) 30 Sum of lost time (s) 12.0

Intersection Capacity Utilization 29 4% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Dutch Bro Coffee Spanish Fork UT 7:30 am 11/102022 Existing + Project Conditions Synchrmo 6 Report

!E 9071 Quail Run Drive, Sandy, UT 84093 801-694-6554

www.larson-engineering.com
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