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STORM WATER FACILITY AGREEMENT CRED FOR AHERICAN FORK CITY

THIS AGREEMENT, is made and entered into this 2= day of JVQ ,20 24; by

and between £ cVACTE APALRTMENTS AT \L20 AL C (hereinafter referred to
as “Owner", and American Fork City (hereinafter referred to as the “City’"), a Municipal

Corporation.

RECITALS

WHEREAS, the Owner desires to improve, develop or redevelop real property located at
approximately 4 e WIo S in American Fork City, Utah County, State of
Utah (hereinafter referred to as the “Property”), which is more particularly described in Exhibit
A attached hereto;

WHEREAS, said development requires the installation and maintenance of storm water
facilities (hereinafter referred to as “Facilities™) to be constructed according to designs and
plans approved by the City; ’

WHEREAS, the Owner, for and in behalf of its administrators, executors, successors,
heirs, or assigns, including any homeowners association, recognizes and agrees that the health,
safety, and welfare of the citizens of the City require that the Facilities be constructed and
adequately maintained on the Property throughout the life of the development; and

NOW, THEREFORE, in consideration of the foregoing, the mutual covenants
contained herein, and the following terms and conditions, the parties hereto agree as follows:

SECTION 1
FACILITIES

Facilities include all storm water detention and control structures, flood control devices,
or other improvements, which may include, but is not limited to all pipes, channels, or other
structures and infrastructure built to convey storm water to the Facilities, as well as all structures,
improvements, and vegetation provided to control the quantity and quality of the storm water
which are required by the City in the site plan attached hereto as Exhibit B.

SECTION 2
FACILITIES CONSTRUCTION

The Owner shall, at its sole cost and expense, construct the Facilities in accordance with
the plans and specifications for the development approved by the City. Owner understands and
agrees that modifications may be needed to make the system work properly after the Facilities
are installed and agrees to make modifications and adjustments as may be necessary and required
by the City.

Approved as to form:
Attorney for American Fork City
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SECTION 3
MAINTENANCE

The Owner shall, at its sole cost and expense, adequately maintain the Facilities in good
working condition acceptable to the City and in accordance with the schedule of long term
maintenance activities agreed to by the parties and attached hereto as Exhibit C. Adequate
maintenance is herein defined as follows: 1) keeping the Facilities in good working condition so
that the Facilities are performing their design functions, 2) performing facility inspections and
repairs as may be needed, and 3) replacing and/or modifying portions, or all of the system, as
may be needed to maintain the intended function of the facility.

SECTION 4
EASEMENT

The Owner hereby grants permission to the City, its authorized agents, and employees to
enter upon the Property and to inspect the Facilities whenever the City deems it necessary.
Whenever possible, the City shall provide notice prior to entry. Inspections by the City shall be
conducted in a reasonable manner and at reasonable times, as determined appropriate by the
City. The purpose of the inspection shall be to determine and ensure that the Facilities are
being adequately maintained, are continuing to perform in an adequate manner, and are in
compliance with all laws, regulations, and approved plans and specifications. The Owner
hereby grants a twenty-five (25) foot access easement in favor of the City with the midpoint of
the easement lying over the midpoint of the Facilities identified in the attached plan. This
easement shall be limited in scope to allow only those actions which are necessary to allow the
City to inspect, ensure adequate maintenance, and to cause any repairs to be made that the City
deems necessary. This easement shall include, but is not be limited to, prohibiting the
construction of structures or improvements that would impact or obstruct the intended purposes
of the Facilities or restrict the ability of the Owner or the City to inspect, maintain, or repair
the Facilities.

SECTION 5
FAILURE TO MAINTAIN FACILITIES

In the event the Owner fails to maintain the Facilities in good working order acceptable to
the City and in accordance with the maintenance schedule incorporated in this Agreement, the
City, in addition to any other remedies provided by State or City code, may, with due notice as
provided in Section 6, enter the property and take whatever steps it deems necessary to return
the Facilities to good working order. This provision shall not be construed to allow the City to
erect any structure of a permanent nature on the property that is not included in the plans and
specifications for the development, or other agreement between the parties. It is expressly
understood and agreed that the City is under no obligation to maintain or repair the Facilities.
The decision to maintain or repair the Facilities shall be at the City’s sole discretion and in no
event shall this Agreement be construed to impose any such obligation on the City or to create
any liability for the City refusing to undertake such a duty.

Approved as to form:
Attorney for American Fork City
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SECTION 6
NOTICE OF DEFICIENCIES

If the City finds that the Facilities contain any defects or are not being maintained
adequately, the City shall provide Owner written notice of the defects or deficiencies and provide
Owner with a reasonable time, as determined by the City, to cure such defects or deficiencies.

SECTION 7
RECOUPMENT OF COSTS

In the event the City performs work of any nature pursuant to the Agreement, or
expends any funds in the performance of said work for labor, use of equipment, supplies,
materials, and the like, the Owner shall reimburse the City within thirty (30) days of receipt
thereof for all the costs incurred by the City. If not paid within the prescribed time period, the
City shall be entitled to record a lien against the real property in the amount of such costs.
The actions described in this section are in addition to and not in lieu of any and all legal
remedies available to the City as a result of the Owner's failure to maintain the Facilities.

SECTION 8
LIMITATION OF LIABILITIES

It is the sole intent of this Agreement to insure the proper construction and maintenance
of the Facilities by the Owner. As the Facilities are not part of the City’s Storm Water Collection
System, this agreement does not create or extend any rights to immunity or liability protections
provided by law to municipalities. This Agreement shall not be deemed to create or affect any
additional liability of any party for damage alleged to result from or caused by storm water
runoff, or to constitute a waiver of any immunity provided to the City through the Utah State
Code or Constitution.

SECTION 9
SEDIMENT ACCUMULATION

Adequate maintenance shall include control of sediment accumulation resulting
from the normal operation of the Facilities. The Owner will make accommodations for the
removal and appropriate disposal of all accumulated sediments.

SECTION 10
REQUIREMENTS AND STANDARDS

The Parties agree to follow and comply with all requirements applicable to storm water
detention and control facilities as by the Utah Department of Environmental Quality, Division of
Water Quality, including the Small MS4 General UPDES Permit requirements, and by the City
ordinances and Storm Water Management Plan as existing at the time of executing this
agreement and as may be amended from time to time. The parties agree that these requirements
and regulations are incorporated herein by this reference and that this agreement shall be deemed

Approved as to form:
Attorney for American Fork City
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automatically amended to incorporate any and all changes and amendments made thereto after
the signing of this agreement.

SECTION 11
INSPECTIONS

The Owner shall perform an annual inspection of the Facilities. The City may
require more frequent inspections should it have reason to believe that such inspections are
necessary. All inspections shall be conducted by a qualified inspector and the results shall
be reported to the City. The purpose of the inspection and reporting is to assure safe and
proper functioning of the Facilities, including but not limited to, the structural improvements,
berms, outlet structure, pond areas, access roads, vegetation, landscaping, etc. All annual
inspection reports shall be submitted to the City Public Works Department no later than
September 1 of any given year and shall be on the Maintenance Inspection Report attached
hereto as Exhibit D.

SECTION 12
INDEMNITY

The Owner indemnifies and holds harmless the City and its authorized agents and
employees for any and all damages, accidents, casualties, occurrences or claims which might
arise or be asserted against the City from the construction, presence, existence or maintenance
of the facility or facilities by the Owner. In the event a claim is asserted against the City, its
authorized agents or employees, the City shall promptly notify the Owner and the Owner
shall defend at its own expense any suit based on such claim. If any judgment or claims against
the City, its authorized agents or employees shall be allowed, the Owner shall pay for all costs
and expenses in connection herewith.

SECTION 13
COVENANT RUNNING WITH THE LAND

This Agreement shall be recorded at the Utah County Recorder’s Office and shall
constitute a covenant running with the land and shall be binding on the Owner, its administrators,
executors, heirs, assigns and any other successors in interest, including any homeowners
association.

SECTION 14
REMEDIES

This Agreement may be enforced by proceedings at law or in equity by or against the
parties hereto and their respective successors in interest. Any rights or remedies contained in
this Agreement shall be in addition, and non-exclusive, to any rights existing under the Utah
Code or that may exist under the common law.

Approved as to form:
Attorney for American Fork City
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SECTION 15
ATTORNEYS FEES

If any party retains, consults, or uses an attorney because of any breach, default, or failure
to perform as required by this Agreement, the non-breaching/defaulting party shall be entitled to
reasonable attorney’s fees incurred before litigation is filed. In the event that any litigation is
commenced to enforce or interpret this Agreement the prevailing party shall be entitled to its
attorneys fees, expert witness expenses, and litigation related expenses, including but not limited
to court costs.

SECTION 16
THIRD PARTY BENEFICIARIES

This Agreement shall be binding upon and inure solely to the benefit of the parties herein
and is not intended to create contractual rights in any third party.

SECTION 17
NO PARTNERSHIP

Nothing contained in this Agreement shall be deemed to create any form of a partnership
or joint-venture between the City and Owner.

SECTION 18
UTAH LAW AND VENUE

This Agreement shall be interpreted pursuant to the laws of the State of Utah. Any and all
suits for any claims or for any and every breach or dispute arising out of this Agreement shall be
maintained in the appropriate court of competent jurisdiction in Utah County, Utah.

SECTION 19
INTEGRATED AGREEMENT

This Agreement sets forth the entire agreement of the parties and supersedes all prior
agreements, whether written or oral, that exists between the parties regarding the subject matter
of this Agreement.

SECTION 20
SEVERABILITY

The provisions of this agreement shall be severable and if any phrase, clause, sentence or
provision is declared unconstitutional, or the applicability thereof to the, its successors and
assigns, is held invalid, the remainder of this Covenant shall not be affected thereby.

Approved as to form:
Attorney for American Fork City
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SECTION 21
AMENDMENTS

Except as expressly provided elsewhere in this Agreement, no provision of this
Agreement may not be modified except in writing agreed to by both parties.

IN WITNESS WHEREOF, the parties hereto have executed this Agreement on the dates
set forth below.

Date: \Jm, y 25
Its: _Owntr MM% Wiwper
/
NOTARIZATION
STATE OF UTAH )
) :ss
COUNTY OF UTAH )
The above Agreement was executed on this 25  dayof  JV B 20%—_ by

\2 el PinDAS BAHEZ | for and on behalf of e evaqe Aenorments AT l.m_g_.;.the
Owner identified in the above s1gned Agreement. In executing this Agreement, the signer did
swear before me that he is duly authorized to sign the agreement on behalf of the Owner.

Date: Q- |3 68
State of Utah Director of Public Works Sauv) Ke,l\ 7

County of Utah
The foregoing instrument was acknowledged before me this 12t day of August 2024, by Sam Kelly.
ATTEST:

A

—

Approved as to form:
Attorney for American Fork City
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Exhibit “A”

Beginning at a point that is located on a boundary and represented by a survey
Surveying Associates, on file within Utah County Survey records as File #91-65,
which point is located North 89° 35' 45" West 132.32 feet along section line and
North 60.73 feet from the Southeast corner of Section 24, Township 5 South, Range
1 East, Salt Lake Base and Meridian (Said corner is retraced via Witness monument
and county survey record. Basis of Bering is the AND 83 State Plane Coordinate -
System, Central Zone); thence along said survey boundary South 82°14'24" West a
distance 89.20 feet thence North 89°26'51" West whose course is also is along the
Utah Valley Business Park Plat "L" Subdivision a distance of 588.50 feet, thence
North 89°47'54" West along said Utah Valley Business Park Plat "F" a distance of
150.04 feet, thence North 00°26'49" East along said Utah Business Park Plat "F" a
distance of 44.96 feet thence to and along the Easterly Bounds of Harrington
Hollow Amended Subdivision, the following 2 courses: North 00°47'06" East a
distance of 143.49 feet, thence North 00°29'08" East a distance of 343.65 feet to
the bounds of a R.O.W. Known as 620 South Street of the Best Road Dedication via |
Dedication Plat of Utah County Recorder's Office, Thence South 88°56'00" East a
distance of 604.99 feet to the beginning of a curve bears to the right through an
angle of 08°30'17", having a radius of 1200.00 feet along the arc distance of
178.12, and whose long chard bears South 84°40'52" East a distance of 177.96
feet, thence South 80°25'43" East a distance 122.13 feet, leaving said R.O.W.
Thence South 09°35'42" West a distance of 484.96 feet to the point of beginning.
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EXHIBIT B
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Stormwater System Operations and Maintenance Plan
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PURPOSE AND RESPONSIBILTY -

The Clean Water Act regulates development to protect water resources.

The resulting American Fork Municipal Separate Storm Sewer Systems (MS4) Permit
regulates development to design with water quality approaches and to show maintenance
adequately contains and controls pollution generated on the property.

The Utah Stormwater Advisory Committee formed to support the Utah Department of
Environmental Quality, Division.of’ Water Quahty CWA obligations, recommends the
Stormwater System Operat1ons -and Maintenance Plan” program to achieve the MS4
obligations and to foster umformrty across mumcrpahtles ANDN
/ / N i 7o N ‘\
The Stormwater System Operatlons and Mamtenance Plan prepared by the designers of
this property is intended to help site staff and sierv1ce contractors understand the property’s
flood and water quahty control system and why adequate maintenance is necessary for
sufficient flood control protection and-to prevent pollutants in the runoff from affectmg the
environment. Ultimately, good: maintenance helps improve the quallty of life in our
communities where we live and visit.
Lo / s . -
This Stormwater Systerh Operatlons and Mamtenance\ Plan descnbes the systems,
operations and the minimum opérating procedures necessary 'to mahage pollutants on this
property. Any activities or site operations on this property that contammate water entering
the City’s stormwater system and results in loose litter must/be prohlblted
SO o
The Stormwater System Operatlons and - Mamtenance Plan is aimed at preventing
impairments to the McArthur Ditch and 'subsequently Utah Lake. The required TMDLs
(303d list) for Utah Lake are Eutrophication, PCBs in Fish TISSUC E.-coli, Harmful Algal

Blooms Phosphorus Total Dlssolved Sohds (TDS) T

’1 .E |
!
]

American Fork Long-Term Stormwater Management Program 2024-02-27
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Stormwater System Operations and Maintenance Plan

Bach Apartments, August 6, 2024
R —

SECTION 1: SITE DESCRIPTION, USE AND IMPACT

By living in urban communities, every property has runoff that can potentially affect the
quality of water that drains to waterways and the ground. To manage flooding, control
water pollution and manage cost, it is vital we understand how our flood and water quality
system works.

Our site infrastructure is limited at controlling and containing pollutants. If our property
and operations are managed improperly, we will contaminate local water resources. This
Stormwater System Operations and Maintenance Plan includes Standard Operations
procedures (SOPs) intended to. help us responsrbly manage our grounds. Standard

Operations Procedures are ﬁled 1n appendlx B. N
/ s < NN ENT &BPLPE221024 PO 11 of 96

Parking, Sidewalk and Pavements NN
The site includes a combmatlon of parkmg, srdewalk and’ pavement to serve a large
apartment building and townhomes Lo s ~

e
I
£

Any sediment, leaves debrls sprlt ﬂurds or other waste that collects on our parking areas,
sidewalks and other pavements, will be carried by runoff to our ﬂood and water quality
control system. Any, solids will fill in our system requmng removal and cleaning.

Any solid material, drssolved solids and llqurds mixed with runoff can contaminate surface
water and potentially groundwaterafor which we are responsrble
Maintenance involves regular sweeping, but it can also mvolve pavement washing to
remove stains, slip spots,™ and _improve appearance when necessary. The Pavement
Sweeping and Pavement Washmg SOPs are used to manage the pollutants associated with
our pavements. S

Nt -7 - - N T - T -
~ N Ve . N - N // .

Landscapmg
Landscaping on the s1te 1ncludes but is not l11n1ted to, tress perenmal plats, and shrubs
Our landscape operatrons can fesult in ' grass chppmgs stlcks brar'uches drrt mulch,
fertilizers, herb1c1des and pesticides to fall or be left on our paved areas. When left on
pavements, these sohds will ﬁll in our ﬂood and water qualrty system requlrmg removal
and cleanmg ‘

Any dlssolved SOlldS and liquids mixing with runoff can contammate surface water and

potentlally groundwater for whrch we are responsrble Nl 1 //

Therefore, it is vital that the paved areas remam clean of landscape debris. The Landscape
Maintenance SOP is written to control and 1 manage this potentlal “pollution source.

Flood and Water Quality Control System

Our flood and water quality control system collects runoff directly from pavements with
inlets and pipes. The pipes carry runoff and anything washed off our pavement directly to
our manufactured treatment device and to our underground chamber retention/detention
system designed to retain and infiltrate the first 1.83” of runoff. Our manufactured treatment
devices include an isolator row from the StormTech® MC-3500 and a Barracuda® C3
Stormwater Separator. The isolator row lined with a filter fabric will retain the collected

American Fork Long-Term Stormwater Management Program 2024-02-27
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sediment and can be subsequently extracted at a later time. The Barracuda® C3 Stormwater

Separator removes total suspended solids and can be implemented into precast manhole

locations. Pollution that dissolves in water is not treated and anything else that can bypass

runoff events will drain into the ground. The runoff in excess of the retention volume is

released to the City system at 2.078 cfs. The entire system is de51gned to nanage th,g R% BG 12 of 9
volume runoff for the 100-year storm event.

Treating and infiltrating runoff from our property is required by the Clean Water Act
intended to protect streams, rivers and groundwater. It is important we regularly maintain
our system and diligently follow our standard operations procedures to manage and prevent
pollution with potential to d1ssolve and mix with runoff damagmg surface and subsurface
water resources for which we afe respons1b1e N
g L ) N

Also, anything we allow to reach our surface low 1mpact system, manufactured treatment
device and underground cha.mber system will ﬁll it w1th/sed1ment and debris increasing
maintenance cost. It is 1mportant to. follow our, standard operatlons procedures to help
manage site maintenance cost and ensure our systemrs working properly The StormTech®
MC-3500 Chamber Maintenance SOP is written to manage mamtenance for the storm drain

system and to ensure it is functronmg properly S N lEﬂT LHEOPE 024 PG 11 of 9
Waste Management ‘ S
Good waste management systems if managed 1mproperly, can /become the source of the
very pollution it was 1ntended to manage. Closing the lids of ‘our dumpster and trash
receptacles on site are necessary to prevent light welght trash carried off by wind and
precipitation exposure preventing liquids that can leak on- to our pavement and from haul
trucks. In addition, our dumpster pad slopes toward our pavement and any leaks can leach
into runoff, staining our pavement, increasing odors and increasing risk to water resources.
The Waste Management SOP,is written to control and manage the waste we generate.
3 C I o S Lo

UtllltySystem o S S
Our roof top or: 51de yard ut111ty systems are exposed to our: roof drams and overland ﬂow
which dram to ‘our pavements ‘These heatmg and air condrtloner units contain orls and
other chemicals that can harm-surface-and groundwater if allowed to reach our flood and
water quality system L1qu1ds and other waste generated by maintenaficé of this system can
be appropnately managed by the Spill Control SOP N T :

. .5 ; ¢ | o | 4 e R
Snow and Ice Removal Management RN
Salt is a necessary pollutant and is vital to ensuring a safe parkmg and pedestnan walkway.
However, salt and other ice management chemicals, when improperly managed will
unnecessarily increase our salt impact to our own vegetation and local water resources. In
addition, we need to minimize salt to maintain healthy root systems needed for optimum
infiltration rates. The Snow and Ice Management SOP is written to manage snow removal
operations properly and to ensure a healthy root system to help maintain optimum
infiltration rates.

American Fork Long-Term Stormwater Management Program 2024-02-27
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Equipment / Outside Storage

None
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SECTION 2: TRAINING

Ensure that all employees and maintenance contractors know and understand the standard
operations procedures specifically written to manage and maintain the property.
Maintenance contractors must use the stronger of their Company and the Stormwater
System Operations and Maintenance Plan standard operations procedures. File all training

records in Appendix C.
ENT &BPFPES2024 PG 14 of %4

SECTION 3: RECORDKEEPING/

. i .

Maintain records of operatlon and mamtenance act1v1t1es in accordance with standard
, ( N
operations procedures. / . Y g NN
Mail a copy of the record to Amencan Fork annually N
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SECTION 4: APPENDICES

Appendix A- Site Drawings and Details

. . . EHT & =2 .
1. Final Grading and Drainage Plan Sheets BPPE=2024 F6 13 of 9

Appendix B- Standard Operation Procedures SOPs
1. Pavement Sweeping SOP

Landscape Maintenance SOP

Waste Management SOP o
Flood and Water Quality Syste[n,SOP, -
Pavement Washing SOP -~ - , o
Snow and Ice Removal Management SOP SN
General Constructlon Mamtenance SOP - S AN
Spill Control SOP/ - B PR

O N O WD

Appendix C- Recordkeepmg Documents - Lo
1. Mamtenance/lnspectlon Schedule - \ UL :
2. Maintenance Log -

3. Annual SOP Tralnlng Log perSect|0n2 SO I

S

/
Appendix D- Drainage and Geotechmcal Reports uiCc Reglstratlon
1. Storm Drain Report ;

2. 100-Year Storm Draln Calculatlons
3. Geotechnical Study . LS
\\ ~ I LT ’/
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APPENDIX A - SITE DRAWINGS AND DETAILS
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Stormwater System Operations and Maintenance Plan

Bach Apartments, August 6%, 2024
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APPENDIX B - Standard Operation Procedures (SOPs)
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Stormwater System Operations and Maintenance Plan

Bach Apartments, August 6%, 2024
L S e =

Pavement Sweeping BT 4899E: 2024 PG 32 of 9%

General:

These SOPs are not expected to cover all necessary procedure actions. Operators are
allowed to adapt SOPs to unique site conditions in good judgment when it is necessary for
safety, and the proper, and effective containment of pollutants. However, any changes of
routine operations must be amended in these SOPs.

1. Purpose: s R

a) One of the primary contammates in the McArthur Dltch is organic material.

b) Any sediment, leaves debr15\ spllt ﬂulds or other waste ‘that collects on our parking
areas and s1dewa1k§ will filli n our low 1mpact,dra1nage system retention/detention
storage, manufactured treatment dev1ce and underground retention/detention
infiltration system mcreasmg our mamtenance cost /Removmg this debris after it
has washed to our flood and water/quahty system is very expenswe

o - y \
! PR ) . ;

AN

2. Regular Procedure L - L P

a) Remain aware \of thinor sedlment/debrls and hand sweep on remove material by
other means a\s needed Significant deposrts will 11ke1y collect in autumn with leaf
fall and early sprmg ‘after winter thaw. Usually sweepmg machmery is the best tool
for this application, . g /

b) Regularly manage o\uts\de activities that spread fugltlve debris on our pavements.
This involves outside functlons mcludmg but-fiot limited to: Yard sales, yard
storage, fund raisers, etc.

~~ ¢) Do not allow car. wash fund raiser or. other related act1v1t1es Detergents will
, damage water resources and washed ﬁollutants w111 fill our storm dram system and

! ! Pl !
dram mto the! ground whlch we are responsrble } L : '
! } ' N ' 1
s Lo : T / | o
4 Dlsposal Procedure. ! o f | § B B

H

a) | Drspose of hand collected material in dumpster. - ./ R : |
| b) Use licensed fac111t1es when haul off is necessary. I |
; - |

¢
‘l . o 1 . \ , e ya

!

x

P

L C 1 1 CTT s
5. Training: ‘ N , V2 N
a) Annually andathire. ~ ./ 1 N o 00w
b) Inform staff and service contractors when incorrect SOP implementation is

observed.
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intenan
Landscape Maintenance B 45998E 2024

General:

This SOP is not expected to cover all necessary procedure actions. Operators are allowed
to adapt SOPs to unique site conditions in good judgment when it is necessary for safety,
and the proper, and effective containment of pollutants. However, any changes of routine
operations must be amended in this SOP.

1. Purpose: . B -

a) One of the primary confamrnates in the McArthur D1tch is organic material.

b) Grass clippings, st1cks branches dirt, mulch fertrhzers pesticides and other
pollutants will ﬁll our low 1mpact dralnage /system retentlon/detentlon storage,
manufactured treatment dev1ce and underground retentron/detentlon infiltration
system 1ncreasmg our mamtenance costf Removmg this debrls after it has washed
to our flood and water qualrty system is \very expensrve P

]
B

2. Maintenance Procedure . T ;
a) Maintain healthy vegetatron root systems Healthy root systems will help improve

permeable soils mamtalnrng more desirable infiltration rates of our landscape areas

receiving runoff fro\m our pavements ‘ > // /
b) Grooming \\ L
e Lawn Mowing - Immedlately followmg operatlon sweep or blow clippings
onto vegetated ground.
-~ e Fertilizer Operatlon — Prevent overspray. Sweep or, blow granular ferttlrzer

' onto vegetated ground 1mmed1ately follow1ng operatron L
‘. Herb1c1del Operatron*“ Prevent overspray Sweep or blow granular herblcrde
. onto vegetated ground nnmedrately followmg operatron l ‘ ;
Trash and Debris ~\Remove trash and debris collectlng w1th1n landscapmg
c) Remove or dontain all erodible or loose material prior to forecast wmd and
precrpltatron events, before any non-stormwater will pass through the property and
at the end of the work perrod Lrght welght debrls and landscape materials can
require immediate attentlon ‘when wrnd or rain is expected N
d) Landscape project materials and waste can usually be contamed or controlled by
operational best management practices.
e Operational; including but not limited to:
> Strategic staging of materials eliminating exposure, such as not staging
on pavement
» Avoiding multiple day staging of landscaping backfill and spoil on
pavements
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» Haul off spoil as generated and daily ENT 689P8=2024 F6 34 of 96
» Scheduling work when weather forecast is clear.
e) Cleanup:
e Use dry cleanup methods, e.g. square nose shovel and broom. Conditions are
usually sufficient when no more material can be swept onto the square nosed
shovel.
e Power blowing tools

3. Waste Disposal: LT L T
a) Dispose of waste accordmg to General Waste Management SOP, unless superseded
by specific SOPs for the operatlon ; , / K SO .
y / ) s \‘ \\ : (‘ /,’, . 7 \\\'\\\\\\
4. Equipment: I (\x\ \\ A N
a) Tools sufficient for proper contammen,t of pollutants and removal
5. Training: :; :" o \, T ".
a) Annually and at hire. . d /‘ \\' S .
b) Inform staff\ and serv10e contractors when mcorrect SOP implementation is
observed. O \\ / /

s
s
N /
w
\ P /
e /
. - - .
T o ~ -
-~ . )

-~ | - [N . T o ” oo o N
/ X / i . ) .
y / (] . Y A Co

- ) ) - I [ IR [ L |- i | ;
! . i ! ! { ! : U ! | . !
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Waste Management BN 68998 s 2024 PG 35 of 9%

General:

This SOP is not expected to cover all necessary procedure actions. Operators are allowed
to adapt SOPs to unique site conditions in good judgment when it is necessary for safety,
and the proper, and effective containment of pollutants. However, any changes of routine
operations must be amended in this SOP.

1. Purpose: B .
a) Trash can easily blow out of our dumpster and trash receptacles
b) Liquids can leak from our\ dumpster pollutmg waterways subsurface soils, leak

\

from haul trucks stam pavements and 1ncrease ' odors. \ \

S - g

2. Procedure: ,’1 ST \\ AR / S \‘(
a) Remain aware of the lids and keep them closed l\‘, “
b) Remain aware of leaking and fix. Mmmze allowing d1sposa1 of liquids in our
receptacles and dumpster ‘ 40N ;

c) Beware of dumpster capacxty Solve capacrty 1ssues Leavmg bags outside of
dumpster is not acceptable N A

~ s
A

3. Waste Disposal Restrlctlons for all waste Scheduled for/the North Pointe Solid
Waste District: N U - : i //

a) Generally, most waste generated at this property, and waste from spill and cleanup

operations can be disposed in our dumpsters, unless specific disposal requirements

.- are 1dent1ﬁed by the product SDS or otherwise specrﬁed in other SOPs. Contact the

i North Pointe Sol 1d Waste DlStI‘lCt for speclﬁc waste that may not be dlsposed of i 1n
' J our dumpsters ; , , ; , : ]

b) Know the facrhty d1sposa1 requlrements and restrlctlons It shohld not be assumed

that all wastel drsposed in collect1on dev1ces W111 be dlsposed at the North Pointe

< Solld Waste Dlstrlct .~ el I ' ] ‘

; c) Review- North Pornte Sohd Waste Dlstnct regulatlons for addltlonal restrrctlons and

'{inderstand what waste 1s prohlblted m the North ,Pomte Solid Waste Dlstnct

" Ensure the SDS and North Pomte Sohd Waste D1str1ct regulatrons are not

N
AN

contradictory. L L TN

Contact the North Pointe Solid Wate District for local landfill prohibitions.
North Pointe Solid Waste District —801-225-8538

4. Training:
a) Annually and at hire.
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b) Inform staff and service contractors when incorrect SOP implementation is
observed. EHT &899 :2024 PG 36 of 9%
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Flood and Water Quality System

General:

These SOPs are not expected to cover all necessary procedure actions. Operators are
allowed to adapt SOPs to unique site conditions in good judgment when it is necessary for
safety, and the proper, and effective containment of pollutants. However, any changes of
routine operations must be amended in these SOPs.

1. Purpose: - r .
a) Our flood and water quahty system will collect anythmg we leave in the way of
runoff which will” ﬁll in® our low 1mpact dramage system, retention/detention
storage, manufactured treatment dev10e /and underground retention/detention
infiltration system mcreasmg our, mamtenance cost. Removmg this debris after it
has washed to our flood and water quahty system is'very expensive.
b) Any liquids. or dissolved” pollutants can /increase the I‘lSk for contaminating
groundwater for which we.are responsnble ‘ } :
¢) During very intense storm events pollutants in excess runoff can bypass our system
increasing nsk of contaminating’ groundwater and the McArthur Ditch and
subsequently Utah Lake - ~3

/’ ’
Sl
,v’ 7

B
N
S, N N .
AN L M ek / /
SN

2. Inspections: RN
a) Inspect Manufactured Treatment Device._ Remove any floating trash at each
inspection interval with rake or other means. Remove oil sheen with absorbent
materlals Remove, sedlments with accumulatlons 6 and more. This wrll usually
requrre hydro- vacuum machmery o c P ;
b) Inspect Manufactured Treatment Dewce for mosqulto larvae Contact the Utah
County sMosqurto Abatement Dlstnct when ‘necessary. : \
. €) ! Inspectlunderground retentron/detentlon mﬁltratlon systemlfor 11qu1d or sohd
| pollutants that can pollute subsurface soils. Find-sources and prevent There is
! . no vegetatlon and less. soil biology to break down harmful. chemicals at these
; = . dept_hs " i ; Co g 7 /// L
g d) -Inspect underground retentlon/detentron 1nﬁltrat10n/system for sediment and
debris accumulatlons Follow the StormTech® MC-3500 Chamber
Maintenance SOP to remove and clean sediment and debris in the system.
e) Inspect sediment accumulations in above ground detention/retention
infrastructure. Remove sediment accumulation when volume capacities drop
below 90%.
f) Regularly remove trash and debris from landscaping areas and above ground low
impact flood control systems with regular grooming operations. Inspect
sediment accumulations in low impact flood control systems. Remove
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accumulations when volumes within the swales, rain gardens and landscape
areas drop below 90%.

g) Inspect low impact flood control system for adequate drainage and vegetation
coverage. Poor drainage can be improved by maintaining healthy plant root
systems.

h) Inspect flood design and retention system high water levels following significant
storm events. The retention and detention depths should not exceed the depths
shown on the plans for the respective storm event volumes. Contact an engineer
when high water depths shown-with plans are. not consistent with the storm
event. / , RN

i) Inspect surface, water pondlng Water should hot remarn for more than 48 hours.
Contact an engmeer when the system is’ not dramlng " We should reduce site
irrigation overspray as th1s could keep our pond wet all: the time.

~.. A / /‘ "
TN N L / R Yo
~. . N

3. Disposal Procedure ) NS o
a) Remove and drspose sediment and debrls at licensed facﬂrtres .Also, dry waste can
be disposed | rn our dumpster as perrmtted by the North Pomte Solid Waste District.
b) Disposal of hazardous waste - N ;o
1. Dispose of: hazardous waste at regulated d1sposal facrhtles Follow SDS Sheets.
Also see Waste Management and Spill Control SOP/
\\ \\ : e - /
4. Training: S . e

- ///

a) Annually and at hire. T - 4
b) Inform staff and service contractors when incorrect SOP implementation is
g —-observed: .- — - P R AN
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Pavement Washing

These SOPs are not expected to cover all necessary procedure actions. Operators are
allowed to adapt SOPs to unique site conditions in good judgment when it is necessary for
safety, and the proper, and effective containment of pollutants. However, any changes of
routine operations must be amended in these SOPs.

1. Purpose:

a) Pavement washing involving detergents can potentially contaminate groundwater
with phosphates and w1th»whatever we are- washmg from pavements.

b) Pavement washmg can ﬁll our low impact dramage system, retention/detention
storage, manufactured treatment deV1ce and underground retention/detention
infiltration system mcreasmg our mamtenance cost. Removmg this debris after it
has washed to our ﬂood and water quahty system is very expensrve

AN \\ I

“ N . o - \
. / ~
~ NN » \

2. Procedure: oy RSN

i

a) Prevent waste fluids and any detergents 1f used from entermg 'storm drain system.
The followmg methods are acceptable for th1s operation.
e Dam the 1nlet us1ng a boom material that seals itself to, the pavement and pick
up the wastewater with shop-vacuum or absorbent. materlals
e Collect wastewater with shop-vacuum srmultaneous with the washing
operation. \\\\ 5 L g o/
e Collect wastewater w1th vacuum truck or tra11er simultaneous with the washing
operation. . ST
~b) This procedure must not be used to clean the 1n1t1a1 spills. First apply the Sprll
Contamment and cleanup SOP followmg by pavement washmg when des1red or
' necessary. E | ’
(

|
1 ) ‘ !
l \ !

: , \ : ! (
| { { ! :
! i ! N ; '
l [ i N ! 5 e : !
t

3 Disposal Procedure' : ‘ N

\ ! ’ ‘\‘ ‘

a)| Small Volumes of dlluted washmg waste can usually be dralned to the local samtary

| SEwer. Contact the Tlmpanogos Special Service District, nf o

b) Large volumes must be drsposed at regulated facilities.; .~ -

I : t ! ] | ! ‘\/ /./

l i i
[ ’ l
4. Pavement Cleamng F requency - g ‘ o 5 ~ N
‘ N \
a) There is no regular pavement washmg regimen. Pavement washmg is determined
by conditions that warrant it, including but not limited to: prevention of slick or

other hazardous conditions or restore acceptable appearance of pavements.

5. Training:
a) Annually and at hire
b) Inform staff and service contractors when incorrect SOP implementation is
observed.
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Snow and Ice Removal Management

General:

This SOP is not expected to cover all necessary procedure actions. Operators are allowed
to adapt SOPs to unique site conditions in good judgment when it is necessary for safety,
and the proper, and effective containment of pollutants. However, any changes of routine
operations must be amended in this SOP.

1. Purpose: - - -~
a) Salt and other ice management chemlcals if unproperly managed will unnecessarily
increase our salt 1m9act to" our own vegetatron ‘and localxwater resources.
b) We need to malntam healthy root systems/to help malntam optlmum infiltration
rates. : .

/' /* T \\ L

2. De-Icing Procedure L \"‘\\/\ . \ g |
a) Do not store'or allow salt or equrvalent to be stored on out81de paved surfaces.
b) Minimize salt use by varying salt amounts relatlve to hazard potent1al

c) Sweep excesswe piles left by the spreader e I
d) Watch forecast and adJust salt amounts when temperatures/arc expected to increase
the same day. = : S
AN . I
\\ N S ) / ’
3. Training: R e

a) Annually and at hire. h - /
b) Require snow and ice service contractors to follow the stronger of this SOP and
their company-SOPs. - — e N L

L

: ' f ' ! | ' ! {
; : ! ) f i Lo ) ! . [— i g . I ; . H !
‘ I
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== e

General Construction Maintenance

General:

This SOP is not expected to cover all necessary procedure actions. Operators are allowed
to adapt SOPs to unique site conditions in good judgment when it is necessary for safety,
and the proper, and effective containment of pollutants. However, any changes of routine
operations must be amended in this SOP.

1. Purpose: :

a) Any sediment, debrrs or constructlon waste w1]l fill our low impact drainage
system, retentron/detentron storage manufactured treatment device and
underground retentlon/detentlon 1nﬁltrat1on system 1ncreasmg our maintenance
cost. Removmg this debrrs after it has washed to our,ﬂood and water quality system
is very expenS1ve o U R *// “ ‘

2. Construction Procedure y \* ——

a) Remove or contam all erodlble or loose materlal pnor to forecasted wind and
precipitation {events or before non-stormwater w1ll pass through the project site.
For light weight'c debris, maintenance can require unmedrate attentlon for wind and
runoff events. Many times, daily maintenance is necessary or as needed for
precipitation or non—stormwater events. //

b) Project materials and_ waste can be contamed -or, t controlled by operational or
structural best management practlces -~
e Operational; including but not limited to:

1 > Strategic stagmg of materials ellmmatmg exposure ‘Such as not stagrng

| Jon pavement - ] | ‘ P ]

o> Avo1d1ng multlple day: stagmg of bacl(ﬁll and- sp01l | o

2 Haul off sp01l as generated or daily | l ] l

)
t

L > Schedule work dunng clear forecast S l[ | 1
Structural mcludmg but not llmlted to: R 0 ‘

| 1 > Inlet protectron eg wattles, ﬁlter fabnc drop 1nlet bags, temporary

- 4
[ H —

. ‘ covers e o J - / *

Gutter dams, e. g wattles sandbags d1rt dams\

Boundary containment, e g. ‘wattles, silt fence

Dust control, e.g. water hose,

Waste control, e.g. construction solid or liquid waste containment,

dumpster, receptacles

c) Inspect often to insure the structural best management practices are in good
operating condition and at least prior to the workday end. Promptly repair damaged
best management practices achieving effective containment.

d) Cleanup:

VVVY
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e Use dry cleanup methods, e.g. square nose shovel and broom.
e Wet methods are allowed if wastewater is prevented from entering the
stormwater system, e.g. wet/dry vacuum, disposal to our landscaped areas.
e) Cleanup Standard:

e When a broom and a square nosed shovel cannot pick any appreciable amount
of material.

3. Waste Disposal:

a) Dispose of waste according to General Waste Management SOP, unless superseded
by specific SOPs for | the operatlon f \

b) Never d1scharge waste matcnal to storm drams SN R

ay NS i / J A
A N N ! // X NN
4. Equipment: N N S RN

a) Tools sufﬁc1ent for proper contamment of pollutants and cleanup
b) Push broom and square blade shovel should be a minimum.}

S —
. ~
Ve

5. Training: : « S
a) Annually and at h1re e NN j
b) Require SNOW and ice serv1ce contractors to follow the stronger of this SOP and
their company SOPs ' _— // / ya
ANERN ’ , S
\ N " oS
RN s
S ~ e - _//
‘ e - N o N .
‘ L 7 - ‘ i ' ! *
} B Cot ' , | [ ; , P
; P P N S : L B |
o T R I B .
: ; I l ! [ l T l ‘ ! E 1
; b T I | ‘ : P
‘ b l ' . o ! ;
! ' ! . ' ! :
' \ t ) .
i | :
E I, . " AN 1 ! Y S :
B - / v , \ ! (e L7 !
: ‘., ‘ ! LT
v 1 ! " ! Y | . .
. i voobh s
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Spill Control

General:

This SOP is not expected to cover all necessary procedure actions. Operators are allowed
to adapt SOPs to unique site conditions in good judgment when it is necessary for safety,
and the proper, and effective containment of pollutants. However, any changes of routine
operations must be amended in this SOP.

1. Purpose: ) o

a) Spiltliquids and sollds w111 reach our retentlon/detentlon storage system potentially
contaminating groundwater whrch We are respons1b1e N

b) It is vital we contam all spllls on the surface Spllls\reachmg waterways and
permeable surfaces _can result in expenswe/sprll m1t1gatlon including waterway
restoration and potentlal tear out and replacement penneable drainage systems.

2. Containment Procedure . L N - \ ‘

a) Priority is to dam and contain flowing spllls o ; '

b) Use spill kits, booms if available or any matenal available to stop flowing liquids;
including but not hmlted to, nearby sand, dirt, landscapmg materlals etc.

c) Hazardous or unknown waste material sprlls / ’

1. Critical Emergency constitutes large quantities of/ﬂowmg uncontained liquid
that people are at rrsk or reach storm drain systems. Generally, burst or tipped
tanks and containment is still critical. -Call’ HAZMAT DWQ, Utah County
Health Department, and City.

-—-~ Also report spllls to DWQ of quantrtres of 25 gallons and more and when: the

sp111 of lesser quantlty causes a’ sheen on downstream water- bodies.

; 2. Mmorl mergerncy constltutes a spgll that i is no longer flowing but has reached a
storm draln; and adequate cleanup is still cr1t1eal Call Utah County Health
... Department and City. - \

3.. Spills that are contamed on the surface typlcalIy donot meet the crltdrla ‘for
Critical and ‘Minor Emergencies and may | be managed by the respons1ble

1mplementat10n of thls SOP: \; ‘ SR ? T

4. Contact Numbers L b /l \
NATIONAL RESPONSE CENTER (NRC) 800-424 8802
HAZMAT -911

DWQ HOTLINE -801-536-4123, 801-231-1769, 801-536-4300
Utah County Health Department —801-851-7331
City — American Fork —801-763-3000

3. Cleanup Procedure:
a) NEVER WASH SPILLS TO THE STORM DRAIN SYSTEMS.
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b) Clean per SDS requirements but generally most spills can be cleaned up according
to the following:

e Absorb liquid spills with spill kit absorbent material, sand or dirt until liquid is
sufficiently converted to solid material.

e Remove immediately using dry cleanup methods, e.g. broom and shovel, or
vacuum operations.

e Cleanup with water and detergents may also be necessary depending on the
spilled material. However, the waste from this operation must be vacuumed or
effectively picked up-by dry methods or vacuum machinery. See Pavement
Washing SOP. /,/:: " . AN

sy N
N

7
e Repeat process when res1due matenal remalns
/ ;

/

4.DISPOSAL: /<~ | _ |
a) Follow SDS requlrements but usually most sprlls can be d1sposed per the following
b. &c. i N o
b) Generally, most spills absorbed into sohd forms can be disposed to the dumpster
and receptacles F ollow Waste Management SOP. :
¢) Generally, llqu1d waste from surface cleansmg processes /may be disposed to the
sanitary sewer\system after the following conditions have been met:
e Dry cleanup methods have been used to remove/the bulk of the spill and
disposed per the Waste Management SOP. /
e The liquid waste amounts are small and dlluted with water. This is intended for
spill cleanup waste only and never for the’ d1sposal of unused or spent liquids.

5. Documentation: = \

a) | Document all spills in Appendix C.

o l IR . o SRR B

6. SDS sheets ’ . C » '
a), SDS Manual ls filed i n break room L ‘ |

| e | |
i
i

7 Materials:- - . S |
| La) Generally, sand or dl.l't w111 work for most cleanup operatrons and for contarnment
However, it is the respons1b1hty of the ovs(ner to select the absorbent materials and
cleanup methods required by the SDS Manuals for chemlcals used by the company.

8. Training:
a) Annually and at hire.
b) Require snow and ice service contractors to follow the stronger of this SOP and
their company SOPs.
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StormTech® MC-3500 Chamber & Barracuda® C3 Stormwater
Separator Maintenance

General:

These SOPs are not expected to cover all necessary procedure actions. Operators are
allowed to adapt SOPs to unique site conditions in good judgment when it is necessary for
safety, and the proper, and effective containment of pollutants. However, any changes of
routine operations must be amended in these SOPs.

1. Purpose: s g :

a) One of the primary contammates in the McArthur D1tch\1s organic material.

b) Any sediment, leaves debns sprlt ﬂurds or other waste that collects on our parking
areas and s1dewalks will fill i in our low 1mpact dramage system retention/detention
storage, manufactured treatment dev;ce and” underground retention/detention
infiltration system increasing. Removmg sediment in thé system regularly is
necessary to maintain the 1ntegr1ty of the system and. keep pollutants out of the

McArthur Dl\toh and subsequently Utah Lake

N

* (‘ ™ - ;
N RN RN / //

N ‘\‘ o .~ SNy

2. Regular Procedure for StormTech® MC-3500 Chamber: /

a) Ata minimum, StormTech® recommends annual mspectlons Initially, the Isolator
Row Plus should be 1nspected every six months for the first year of operation. For
subsequent years, the inspection should “be adjusted based upon previous

__observation of sedlment deposition._If upon v1sua1 1nspect10n it is found that

. sedlment has accumulated a stad1a rod should be inserted to determine’ ‘the depth

: of sedlment When the average depth of sediment exceeds 3” throughout the length

| of the Isolator R’ow Plus clean out should be performed oL V ! :

b) Malntenance is accomplished with the J etVac process The JetVac Pprocess utilizes
'a hlgh pressure water.nozzle to propel itself down the Isolator Row Plus while

| scourmg and suspendrng sediments. As the nozzle is retneved the captured

“pollutants are flushed back mto thé. manhole for® vacuumlng Most sewer ‘and p1pe

maintenance compames have vacuum/J etVac combmatlon vehlcles Selection of an

appropriate J etVac nozzlé-will i 1mprove maintenance efﬁc1ency
¢) When finished, replace all caps, lids and covers. Record observations and actions.
d) Inspect and clean catch basins and manholes upstream of the StormTech® system.

e) For further detail and recommended nozzle see Isolator® Row Plus O&M Manual.

American Fork Long-Term Stormwater Management Program 2024-02-27
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Stormwater System Operations and Maintenance Plan
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3. Regular Procedure for Barracuda® C3 Stormwater Separator:
a) Periodic inspection is needed to determine the need and frequency of maintenance.
Inspection should begin as soon as construction is complete and then on an annual
basis. Typically, the system needs to be cleaned every 1-3 years. Excessive oils, fuels,
or sediments may reduce the maintenance cycle. Periodic inspection is important.
b) Sediment depth will determine when to clean the system. Use the instructions and
Storage Capacity Chart in the Barracuda® Maintenance Guide to determine when to
clean the system.
¢) Follow the Maintenance Instructlons in the Barracuda® Maintenance Guide to
properly clean the syste/m./ \ , ’
/ KN ' / NN
4. Disposal Procedure;” RN S \
a) Remove and drspose sedrment and debrrs at llcensed faorlltres Also, dry waste can
be disposed iri your dumpster as perrmtted by the North Pomte Sohd Waste District.
b) Disposal of hazardous waste . ° AN
1. D1spose of hazardous waste at regulated disposal’ facﬂrtres Follow SDS
Sheets Also see Waste Management and Sp111 Control SOP.
\ .
5. Equipment: ’p\ . K o h S
a) Stadia rod for 1nspect10n of sedlment depth '
b) JetVac combmatlon VCthle for removing sediment when necessary
¢) High pressure nozzle best ﬁt for the speclﬁc StormTe/ch® System. See Isolator Row
Plus O&M Manual for further deta11 -

6. Training: N ) . . -
2)  Annually and at hrre : . { I C
b) Inform staff and serv1Ce contra:ctors when idcorrec,t SdP iimﬁlementation is

xobserved i ‘ | L o Lo -

American Fork Long-Term Stormwater Management Program 2024-02-27
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APPENDIX C - PLAN RECORDKEEPING DOCUMENTS

T
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MAINTENANCE/INSPECTION SCHEDULE

Private Roadways

A/S Private Shared Parking Area

A/S Private Sidewalks

A/S Landscaping Areas

A/S Private Parking Lot

U Any roof top or side yard utility units will be inspected if a spill or leak is noticed with the annual
inspection of the landscaplng, s1dewa1ks or roadways.- .

A/S StormTech® MC-3500 Chamber will need to be mspected to ensure that the isolation chamber
does not need to be cleaned This lsolatlor:!x should be malntalned per ADS recommendations. The
isolation chamber should be cleaned usmg a vac truck on an as necded basis based on the
inspections. e NN i / / N

8) Private re51dcnce dumpster receptacle shoulgi be. mspected if it appears that there is an impact to
the parking durmg the annual parkmg mspectlon _ y Y

L/ SR foo T VY
f ) R R
L . S -
(TR S ot
3 \‘ . v N \\;\ , /,’ ,

Inspection Frequency Key \A—annual Q= Quarterly, Mmonthly, W—weekly,

of 94

S=following appreciable storm event U—Umque mfrastruetu:e/spemﬁc (specify)
RECORD INSPECTIONS IN THE MAINTENAN CE LOG

Inspection Means: - Either; Traditional walk through, ‘Awdreness/Observation, and during

regular mamtenance operatlons ‘while noting efﬁcwncws/mefﬁclenmes/concems found

etc.
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MAINTENANCE LOG

Qe Nafias, St

: Mmmml@)ﬂ] B :

g - S
— — "
- o NN
N ! ‘ NN
NS | : N
i i A,
A} ' ‘ N
N \
1 N
, o » \
Ny N\ . . -
~. R , | -
. N [ \
~. - !

l
i
|
i

document

~

1

.
i
H
i
I

i

N

1
'
]

i
)
i
!

i

*You may oreate your own form that prov1des thlS same mformatlon or request a word copy of th1s L
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Stormwater System Operations and Maintenance Plan
Bach Apartments, August 6%, 2024

Annual SOP Training Log per Section 2

\

*You may create your own form that provides this same i(ﬁfo'rmati(‘ni or request a;wbrd copy of this
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Stormwater System Operations and Maintenance Plan
Bach Apartments, August 6%, 2024

APPENDIX D - Support Design Reports and Documents
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BACH APARTMENTS
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Prepared for:
Bach Homes
Prepared by:

Mike Winters

ENGINEERING & SURVEYING

6949 S HIGHTECH DR #200
MIDVALE, UT 84047

Phone: 801-352-0075

Web: www.focusutah.com
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GENERAL LOCATION AND DESCRIPTION

The proposed project is located at 620 S and 600 E in American Fork and is
10.39 acres, with approximately 100% being disturbed with construction.
The current use is an empty field and the proposed use will be an
apartment complex. The property slopes from west to east at
approximately 1%-2%

A soils report has been prepared by Earthtec Engineering dated 05/08/19
and the soil consists of predominantly lean clay and silt soils.

DRAINAGE BASIN

There is currently no existing storm drain infrastructure on the property, and
all surface storm water runs off site to an existing irigation ditch south east
of the site.

The property resides in flood zone X per FEMA FIRM panel number
4955170105B.

PROPOSED DRAINAGE PLAN

A drainage plan has been developed per American Fork City standards.
The onsite detention/retention system will utilize an underground
Stormtech® MC-3500 chamber to detain/retain both a 25-year and 100-
year storm event with a discharge rate of approximately 0.20 cfs/acre.
An underground system located beneath the parking area will maximize
the lot area to be developed for commercial and residential purposes.
The ease of implementation and storage of the construction materials
makes the Stormtech® MC-3500 an ideal choice for an underground
drainage solution.

The Stormtech® MC-3500 consists of several rows of long chambers that
will facilitate the controlled discharge of stormwater back into the
surrounding environment. The first row is called the isolator row and is lined
with a filter fabric which wiill filter out the collected sediment. This ensures
that the successive chambers will not have reduced percolation rates
due to sediment reducing void spaces. The next few chambers will then
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detain stormwater until levels reach the designed outlet elevation,
wherein the stormwater will be discharged to a Barracuda®® C3
Stormwater Separator. Simultaneously, water can percolate through the
soil beneath the chambers. A pércolo’rion rate of 20 min/inch was
established below the location of the proposed Stormtech system, see
appendix ix. for complete details.

There is cumrently no outlet for the storm drain system to gravity drain into,
so instead the system will be connected to storm drain cap south east of
the site, pending development from a project by a separate developer.

The TR-55 method was used to determine runoff values for sizing the
detention system, along with calculations using the rational method to
verify proper storage requirements for the site.

Details for the Stormtech® MC-3500 can be found in Appendix iv.

CONTINGENCY DRAINAGE PLAN

As stated previously, and per the exhibit created for American Fork City
which presents an alternative to the Storm Drain Master Plan (appendix
vii.), the proposed discharge location of outfall storm water from the
Bach Apartments is the storm drain inlet directly to the south {from the
southeast corner) of the Bach Apartments property. Because the
design and construction of the Bach Apartments’ storm drain system is
dependent on the approval and successful construction of Quality
Drive, it is important to have a contingency plan for storm water
discharge in the event that the Bach Apartments begin construction
prior to Quality Drive being serviceable. Efforts by the American Fork
Engineering Department have allowed the following contingency plan
to become an effective alternative should it be required:

1. In the event that the Bach Apartments are to begin construction
prior to completion of Quality Drive, storm water will be discharged
at a rate of 2.78 CFS into the irrigation ditch approx. 210.0' from the
southeast property corner.
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2. Prior to this connection being acceptable, FOCUS engineering will
demonstrate that the existing ditch has the capacity to handle this
flow rate and will present data to AF city. If the existing ditch proves
inadequate in-situ to handle this flow rate, the existing ditch will be
enlarged fo a suitable cross-sectional area that will allow this rate to
pass.

3. The existing ditch travels a distance of approx. 1350.0' southeasterly
until it is picked up by an existing 24" pipe. By inspection of AF City
Engineers, this pipe has been subjected to partial blockage due to
sediment and debris build-up. It will be the responsibility of the
developer to ensure this pipe is clear of all residual sediment and
debris build-up, and will provide evidence that this has been
accomplished prior to approval of this contingency plan. See
appendix vii for contingency drainage plan exhibit.

STORMWATER QUALITY

The stormwater quality management will be conducted using the isolator
row from the Stormtech® MC-3500 as well as the Barracuda® C3
Stormwater Separator. The isolator row lined with a filter fabric will retain
the collected sediment and can be subsequently extracted at a later
time. The Barracuda® C3 Stormwater Separator removes total suspended
solids and can be implemented into precast manhole locations.
Stormwater will then be discharged afterwards.

Details for the Barracuda® C3 Stormwater Separator can be found in
Appendix v.

ANALYSIS - HYDROLOGY

The design storms required are for the 100-year event, though a 25-year
storm was also considered. The rainfall depth information was obtained

from the American Fork Water Technical Manual. The post development
stormwater runoff discharge cannot exceed that of 0.20 cfs/acre (2.078
cfs) per AF City Standards.
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The TR-55 method was used to determine storm drain runoff flows and
Autodesk Storm and Sanitary Analysis was used to model the storm drain
system. The 25-year design maximum storage requirement is 21,063 cf,
while the 100-year design maximum storage requirement is 40,443 cf. The
underground detention/retention pond was sized with a Farmer Fletcher
rainfall distribution and the project area of 10.39 acres. Using a weighted
C value of 0.70 and a total converted area of 452,687 sf, the runoff
calculations resulted in a maximum detention volume of 40,443 cubic
feet.

The detention system is sized to detain the 100-year event with a
discharge rate of 2.078 cfs. The maximum storage requirement for
detention on this site is 40,521 cubic feet and all 40,521 cubic feet are
provided. This number does not include storage provided by proposed
storm drain piping, storm sewer inlets, manholes, etc.

Volume of storage provided by the 24" storm drain pipes (see following
section for sizing method) equates to 4,887 cf. The maximum storage
requirement for the 100-year event including storage provided by the
proposed storm drain piping is 35,556 cf.

Details for calculating storage requirements can be found in Appendix ii.

VII. ANALYSIS - HYDRAULICS

The design storm required is the 100-year event for pipe capacity. The
pipes were sized using Manning's equation for uniform flow Q = VA =

(%) AR§S§ with a Manning’s n value of 0.013, resulting in a diameter of

24" . The exit orifice size of 7.3 inches for the Stormtech® MC-3500 was
determined using the flow through an orifice equation Q = CA(Zgh)i with
an h value of 2.2 ft, C value of 0.4, and A value of 0.291 sf.

Storm drain inlets have been placed at all low points in the parking lot
and drive aisles. Inlets have also been spaced no more than 400 feet
apart for ease of maintenance.

Details for calculating hydraulic components can be found in Appendix ii.
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VIIl. OVERLAND FLOOD RUNOFF

The inlets and pipes in the system have been designed to convey the
runoff from the 100-year storm (1.83 inches/hr per American Fork
standards). An emergency overflow on the east side of the pond will
allow storm water in excess of the 100-year storm 1o travel down to 4190
West.

IX. GEOTECHNICAL ASPECT

The Stormtech® MC-3500 system should be developed with the
groundwater table in mind. Failure to do so will result in an inefficient
detention/retention system due to infiltration of the groundwater table
info the chambers, minimizing available volume to accommodate
stormwater runoff.

Using depth sensor data from the geotechnical report prepared by
Earthtec Engineering, bore sites B-6 and B-9 served as estimates for the site
location. The groundwater table is at a depth of approximately 12 feet
and the Stormtech® MC-3500 chambers (including 9 inches of foundation
stone) will be constructed above that elevation.
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CONCLUSION

It is concluded that the project is in compliance with city standards and
design guidelines. "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 City of American Fork Standard
Specifications and Drawings, and was designed to comply with the
provisions thereof. | understand that the city assumes no responsibility or
liability whatsoever for this report.”

Sincerely,

Thomas Romney, P.E.
Project Manager
FOCUS Engineering & Surveying
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'Defenfion Pond

Project: Bach Apartments
Location American Fork, Utah
Date: 4/20/2020
{pesigner: Mike Winters

100-Year Detention Sizing

Design Criteria
Intensity Table: AF WATER TECHNICAL MANUAL SECTION C (100 YEAR STORM EVENT)
Return Petlod: 100 year
Allowable Discharge: 0.20 cfs/acre  Per AF City Standards
Allowable Discharges
Storm Drain Discharge: 2.08 cfs
Other Discharge: 0.00 cfs Source:
Total Discharge: 2,078 cfs
Welghted "C" Value
Surface Type Area (sf) "C" Valve C*A
Building 160,340 0.85 136,289
Roadway and Sidewatk 226,348 0.90 203,713
Landscape 65,999 0.15 9.900
Totals 452,687 349,902
Weighted "C" Value 0.70
Dralnage Calculations
Duration Intensity Runoff C Area Rainfall Accumulated Allowable | Discharge | Required
Flow Discharge Storage
min inf/hr Ac cfs cf cfs cf cf
5.0 7.24 0.70 10.39 52.67 15,800 2.08 624 15.177]
10.0 5.60 0.70 10.39 40.74 24,443 2.08 1,247 23,196
15.0 4.61 0.70 10.39 33.54 30,182 2.08 1,871 28,312
30.0 3.04 0.70 10.39 22.11 39.807 2.08 3.741 36,065
£ 60.0 1.83 0.70] + 1039 13.31 47,925 208 7.482| v, 40,443
120.0 1.03 0.70 10.39 7.49 53,948 2.08 14,965 38,983]
180.0 0.74 0.70 10.39 5.38 58,138 2.08 22,447 35.691
360.0 0.42 0.70 10.39 3.06 65,995 2.08 44,895 21,100
Maximum Storage Requirement: 40,443
Maximum Storage Requirement {ac-fl}: 0.93

Detention Basin Design

Storage Requirement: 40,443 cf
Allowable Depth: 0.0 ft
Retention Pond Volume: 0 cf
24" SD Pipe Storage 4,887 cf
Total Storage 4,887 INCREASE DETENTION
Orifice Design

Restriction Rate 020 CFS/ACRE
Allowable OutfallRate Q {  2.08
Qrifice Sizing: h= XX ft

C= 0.6

A= #VALUE! sf

dia.= #VALUE! inches

Orifice Size= #VALUE! inch

Page 1 of 1
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REPORT
GEOTECHNICAL STUDY
PROPOSED VEST PROPERTY -
AMERICAN FORK APARTMENTS
NEAR THE INTERSECTION OF
620 SOUTH AND 600 EAST
AMERICAN FORK, UTAH

Submitted To:

Bach Homes
116500 South State Street, Suite 300
Draper, Utah 84020

Submitted By:

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

July 25, 2020

Job No. 1726-020-20
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July 25, 2020
Job No. 1726-020-20

Mr. Brian Carlisle

Bach Homes

116500 South State Street, Suite 300
Draper, Utah 84020

Mr. Carlisle:
Re:  Report
Geotechnical Study

Proposed Vest Property — American Fork Apartments
Near the Intersection of 620 South and 600 East
American Fork, Utah

1. INTRODUCTION
1.1  GENERAL

This report presents the results of our geotechnical study performed at the site of the proposed Vest
Property — American Fork Apartments to be located near the intersection of 620 South and
600 East in American Fork, Utah. The general location of the site with respect to existing
roadways, as of 2020, is presented on Figure 1, Vicinity Map. A more detailed layout of the site
showing proposed facilities and borings drilled in conjunction with this study is presented on
Figure 2, Site Plan.

1.2 OBJECTIVES AND SCOPE

The objectives and scope of the study were planned in discussions between Mr. Brian Carlisle of
Bach Homes and Mr. Alan Spilker of GSH Geotechnical, Inc. (GSH).

In general, the objectives of this study were to:

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

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

GSH Geotechnical, Inc.

473 West 4800 South

Salt Lake City, Utah 84123

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

1. A field program consisting of the drilling, logging, and sampling of 10 exploration
borings, as well as a site-specific shear wave velocity test.

2. A laboratory testing program.

3. An office program consisting of the correlation of available data, engineering

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

Authorization was provided by returning a signed copy of the Professional Services Agreement
No. 20-0651 dated June 22, 2020.

1.4  PROFESSIONAL STATEMENTS

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

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

2. PROPOSED CONSTRUCTION

The project is to consist of the construction of a residential apartment structure with an associated
pool area and surrounding pavements. The structure is anticipated to be 3 to 4 stories, placed slab
on grade, and supported upon conventional spread and continuous wall footings.

Maximum real column and wall loads are anticipated to be on the order of up to 200 kips and up
to 7 kips per lineal foot, respectively. Real loads are defined as the total of all dead plus frequently
applied (reduced) live loads.

Paved parking areas and drive lanes are planned around the structure. Projected traffic in the
parking areas is anticipated to consist of a light volume of automobiles and light trucks, occasional
medium-weight trucks, and no heavyweight trucks. Projected traffic in the drive lanes is
anticipated to consist of a moderate volume of automobiles and light trucks, a light volume of
medium-weight trucks, and occasional heavyweight trucks (garbage trucks).

Page 2
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Site development will require some earthwork in the form of minor cutting and filling. At this
time, we anticipate that maximum site grading cuts and fills, excluding utilities, will be on the
order of 1 to 3 feet.

3. SITE INVESTIGATIONS
31 GENERAL

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

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

3.2 FIELD PROGRAM

To define and evaluate the subsurface soil and groundwater conditions across the site, 10 borings
were drilled within the accessible areas. These borings were completed to depths ranging from
11 to 46 feet with a truck-mounted drill rig equipped with hollow-stem augers. The approximate
locations of the borings are presented on Figure 2.

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

A 3.0-inch outside diameter, 2.42-inch inside diameter drive sampler (Dames & Moore) and a
2.0-inch outside diameter, 1.38-inch inside diameter drive sampler (SPT) were utilized at select
locations and depths. The blow counts recorded on the boring logs were those required to drive
the sampler 12 inches with a 140-pound hammer dropping 30 inches.

Following completion of excavation operations, 1.25-inch diameter slotted PVC pipe was installed

in each boring to provide a means of monitoring the groundwater fluctuations. The borings were
backfilled with auger cuttings.

Page 3
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3.3 LABORATORY TESTING

3.3.1 General

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

3.3.2 Moisture and Density Tests

To provide index parameters and to correlate other test data, moisture and density tests were
performed on selected samples. The results of these tests are presented on the boring -logs,
Figures 3A through 3J.

3.3.3 Partial Gradation Tests

To aid in classifying the granular soils, partial gradation tests were performed. Results of the tests
are tabulated below and presented on the boring logs, Figures 3A through 3J.

Boring Depth Percent Passing Moisture Content Soil
No. (feet) No. 200 Sieve Percent Classification
B-7 5.0 45.1 27.6 *SM/SC
B-7 10.0 322 24.0 *SM/SC
B-7 15.0 81.9 28.7 ML
B-7 20.0 58.1 244 ML
B-10 10.0 36.3 14.3 SM/SC

* Sample contained multiple clay layers
3.3.4 Atterberg Limits Test
To aid in classifying the soils, an Atterberg limits test was performed on a sample of the fine-

grained cohesive soils. Results of the test are tabulated below and presented on the boring logs,
Figures 3A through 31I:

Boring | Depth | Liquid Limit | Plastic Limit | Plasticity Index Seil
No. (feet) (percent) (percent) (percent) Classification
B-7 30.0 40 26 14 ML
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3.3.5 Consolidation Tests

To provide data necessary for our settlement analysis, consolidation testing was performed on
3 representative samples of the natural fine-grained clay soils encountered at the site. The results
of these tests indicate that the samples tested were moderately over-consolidated and will exhibit
moderate strength and compressibility characteristics under the anticipated loading. Detailed
results of the tests are maintained within our files and can be transmitted to you, upon your request.

3.3.6 Chemical Tests

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

Boring Depth Seil H Total Water Soluble Sulfate
No. (feet) | Classification p (ing/kg-dry)
B-3 2.5 CL 8.40 48.5

4. SITE CONDITIONS
41 SURFACE

The site is located near the intersection of 620 South and 600 East in American Fork, Utah. The
site is currently vacant/undeveloped brush/grass land previously used for agricultural purposes.
Review of historic aerial imagery indicates that an irrigation ditch previously existed in the
northern portion of the site running from east to west. The topography of the site is relatively flat,
grading down to the south with a total relief of approximately 9 to 11 feet. Site vegetation consists
of various weeds and brush/grass throughout.

The site is bounded to the north by similar vacant/undeveloped brush/grass land followed by
single-family residential structures; to the east by similar vacant/undeveloped brush/grass land
along with a single-family residential structure followed by 4850 South Street; to the south by
residential and commercial structures along with 700 South Street; and to the west by single-family
residential structures followed by 620 East Street.

4.2 SUBSURFACE SOIL
The following paragraphs provide generalized descriptions of the subsurface profiles and soil
conditions encountered within the borings conducted during this study. As previously noted, soil

conditions may vary in unexplored locations.

The borings were drilled to depths ranging from 11 to 46 feet. The soil conditions encountered in
each of the borings, to the depths penetrated, were generally similar across the boring locations.
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e Approximately 4 to 6 inches of topsoil was encountered in each boring. Topsoil thickness
is frequently erratic and thicker zones of topsoil should be anticipated.

e Non-engineered fill soils were encountered in each boring except Borings B-3, B-5, and
B-6, to depths ranging from 1.5 to 6.5 feet beneath the existing ground surface. The non-
engineered fill soils primarily consisted of sand with varying clay, silt, and gravel
content, and gravel with varying silt, sand, and cobble content.

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

The natural clay/silt soils were very soft to very stiff, slightly moist to saturated, gray, brownish-
gray, brownish-yellow, and brown in color, and moderately over-consolidated. The natural clay
soils are anticipated to exhibit moderate strength and compressibility characteristics under the
anticipated loading.

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

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

4.3 GROUNDWATER

On July 10, 2020 (8 days following drilling), groundwater was measured within the PVC pipes
installed as tabulated below:

Groundwater Depth
Boring No. (feet)
July 10, 2020

B-1 5.2

B-2 6.8

B-3 10.3

B-4 7.2

B-5 8.4

B-6 9.5
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Groundwater Depth
Boring No. (feet)
July 10, 2020
B-7 7.1
B-8 7.0
B-9 6.1
B-10 7.0

Groundwater levels vary with changes in season and rainfall, construction activity, irrigation, snow
melt, surface water run-off, and other site-specific factors.

S. DISCUSSIONS AND RECOMMENDATIONS
51 SUMMARY OF FINDINGS

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

The most significant geotechnical aspects at the site are:
1. The existing non-engineered fills across much of the site.
2. The relatively shallow depth to groundwater.
3. The potentially liquefiable sand layers encountered in Boring B-7.

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

Due to the developed nature of this site and the surrounding area, additional non-engineered fills
may exist in unexplored areas of the site. Based on our experience, non-engineered fills are
frequently erratic in composition and consistency. All surficial loose/disturbed soils and non-
engineered fills must be removed below all footings, floor slabs, and rigid pavements. The in situ,
non-engineered fills may remain below flexible pavements if free of any deleterious materials, of
limited thickness, and if properly prepared, as discussed later in this report.
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On-site non-engineered fill soils encountered were primarily granular. On-site granular soils,
including existing non-engineered fills, may be re-utilized as structural site grading fill if they meet
the criteria for such, as stated later in this report.

Groundwater was measured as shallow as 5.1 feet below the ground surface. GSH recommends
placing floor slabs no closer than 4 feet from the highest groundwater elevation. Site grading fill
may be utilized to raise the overall grade to achieve the required separation between the floor slab
and the highest groundwater elevation.

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

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

A very loose, saturated sand layer was encountered in Boring B-7. Due to liquefiable soils being
present, the site has been determined to be Site Class F (in accordance with Section 20.3.1, Site
Class F of ASCE 7-16). According to ASCE 7-16, a site-specific response analysis is required.
Section 20.3.1 of ASCE 7-16 provides exception to this requirement under certain conditions.
These options will need to be reviewed and evaluated by the project structural engineer. If needed,
GSH can provide additional information and analysis, including a complete site-specific response
analysis.

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

52 EARTHWORK
5.2.1 Site Preparation

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

In situ, non-engineered fills may remain below flexible pavements if free of debris and deleterious
materials, less than 3 feet in thickness, and if properly prepared. Proper preparation below
pavements will consist of the scarification of the upper 12 inches below asphalt concrete (flexible
pavement), followed by moisture preparation and re-compaction to the requirements of structural
fill. Even with proper preparation, pavements established overlying non-engineered fills may
encounter some long-term movements unless the non-engineered fills are completely removed.
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It must be noted that from a handling and compaction standpoint, soils containing high amounts
of fines (silts and clays) are inherently more difficult to rework and are very sensitive to changes
in moisture content, requiring very close moisture control during placement and compaction. This
will be very difficult, if not impossible, during wet and cold periods of the year. Additionally, the
on-site soils are likely above optimum moisture content for compacting at present and would
require some drying prior to re-compacting.

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

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

Due to the relatively high groundwater, site grading cuts should be kept to a minimum. Cuts
extending to within 1 foot of the groundwater elevation will likely disturb the natural clay soils
and proof rolling must not be completed. Stabilization must be anticipated in areas where cuts are
to extend to within 1 foot of the groundwater surface.

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

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

5.2.2 Temporary Excavations

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

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

Page 9



Bach Homes G S H

Job No. 1726-020-20
Geotechnical Study - Proposed Vest Property — American Fork Apartments
July 25, 2020 EN &8992:2024 Pa 71 of %

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

The static groundwater table was encountered as shallow as 5.1 feet below the existing surface and
may be shallower with seasonal fluctuations. Consideration for dewatering of utility trenches,
excavations for the removal of non-engineered fill, and other excavations below this level should
be incorporated into the design and bidding process.

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

5.2.3 Structural Fill

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

Structural site grading fill is defined as structural fill placed over relatively large open areas to
raise the overall grade. For structural site grading fill, the maximum particle size shall not exceed
4 inches; although, occasional larger particles, not exceeding 8 inches in diameter, may be
incorporated if placed randomly in a manner such that “honeycombing” does not occur and the
desired degree of compaction can be achieved. The maximum particle size within structural fill
placed within confined areas shall be restricted to 2 inches.

On-site soils, including existing non-engineered fills, may be re-utilized as structural site grading
fill if they do not contain construction debris or deleterious material and meet the requirements of

structural fill. Fine-grained soils will require very close moisture control and may be very difficult,
if not impossible, to properly place and compact during wet and cold periods of the year.

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

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

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

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

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

area defined above 0to5 90
Site grading fills outside
area defined above Sto 10 95
Utility trenches within _ o6
structural areas
Road base - 96

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

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

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

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

American Association of State Highway and Transportation Officials
American Society for Testing and Materials
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5.2.5 Utility Trenches

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

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

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

The static groundwater table was encountered as shallow as 5.1 feet below the existing surface and
may be shallower with seasonal fluctuations. Dewatering of utility trenches and other excavations
below this level should be anticipated.

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

53 GROUNDWATER

On July 10, 2020 (8 days following drilling), groundwater was measured within the PVC pipes
installed as tabulated below:

Groundwater Depth
Boring No. (feet)
July 10, 2020
B-1 5.2
B-2 6.8
B-3 10.3
B-4 7.2
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Groundwater Depth
Boring No. (feet)
July 10, 2020
B-5 8.4
B-6 9.5
B-7 7.1
B-8 7.0
B-9 6.1
B-10 7.0

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

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

The extent and nature of any dewatering required during construction will be dependent on the
actual groundwater conditions prevalent at the time of construction and the effectiveness of
construction drainage to prevent run-off into open excavations.

54  SPREAD AND CONTINUOUS WALL FOUNDATIONS
5.4.1 Design Data

The results of our analysis indicate that the proposed structures may be supported upon
conventional spread and continuous wall foundations established upon suitable natural soils and/or
structural fill extending to suitable natural soils. Under no circumstances shall foundations be
established over non-engineered fills, loose or disturbed soils, topsoil, surface vegetation, root
systems, rubbish, construction debris, other deleterious materials, frozen soils, or within ponded
water. More heavily loaded footings will require a certain amount of granular structural
replacement fill as specified in Section 5.4.3, Settlements, of this report. For design, the parameters
on the following page are provided.
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Minimum Recommended Depth of Embedment for
Frost Protection - 30 inches

Minimum Recommended Depth of Embedment for

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

Wall Footings - 18 inches
Minimum Recommended Width for Isolated Spread

Footings - 24 inches
Recommended Net Bearing Capacity for Real

Load Conditions - 2,500 pounds

per square foot

Bearing Capacity Increase
for Seismic Loading

50 percent

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

5.4.2 Installation

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

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

5.4.3 Settlements

Granular structural replacement fill will be required under more heavily loaded footings. For the
required amount, refer to the table on the following page.
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Minimum Thickness of Replacement
Foundations Loading Structural Granular Fill
(feet)
Wall Up to 7 kips per lineal foot 0
Up to 125 kips 0
Spread
125 kips to 200 kips 1.0

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

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

5.5 LATERAL RESISTANCE

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

A combination of passive earth resistance and friction may be utilized provided that the friction
component of the total is divided by 1.5.

5.6 FLOOR SLABS

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

Additionally, GSH recommends that floor slabs be constructed a minimum of 4.0 feet from the

stabilized groundwater elevation. Site grading fill may be utilized to raise the overall grade to
achieve the required separation between the floor slab and the highest groundwater elevation.
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To facilitate curing of the concrete and to provide a capillary moisture break, it is recommended
that floor slabs be directly underlain by at least 4 inches of “free-draining” fill, such as “pea” gravel
or three-quarters to one-inch minus clean gap-graded gravel.

Settlement of lightly loaded floor slabs designed according to previous recommendations (average
uniform pressure of 200 pounds per square foot or less) is anticipated to be less than one-quarter
of an inch.

5.7 PAVEMENTS

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

Parking Areas

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

Flexible Pavements:

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

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

Rigid Pavements:
(Non-reinforced Concrete)

5.0 inches Portland cement concrete
(non-reinforced)
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5.0 inches Aggregate base

Over Properly prepared and stabilized natural
subgrade soils, and/or structural site
grading fill extending to properly prepared
and stabilized natural subgrade soils

Roadways

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

Flexible Pavements:

(Asphalt Concrete)
3.0 inches Asphalt concrete
9.0 inches Aggregate base
Over Properly prepared fills, stabilized natural

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

soils
Rigid Pavements:
(Non-reinforced Concrete)
6.0 inches Portland cement concrete

(non-reinforced)

6.0 inches Aggregate base

Over Properly prepared and stabilized natural
subgrade soils, and/or structural site
grading fill extending to properly prepared

and stabilized natural subgrade soils

For dumpster pads, we recommend a pavement section consisting of 7.0 inches of Portland cement
concrete, 12.0 inches of aggregate base, over properly prepared natural subgrade or site grading
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structural fills. Dumpster pads should not be constructed overlying non-engineered fills under any
circumstances.

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

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

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

5.8 CEMENT TYPES

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

59 GEOSEISMIC SETTING
5.9.1 General

Utah municipalities have adopted the International Building Code (IBC) 2018. The IBC 2018 code
refers to ASCE 7-16 Minimum Design Loads and Associated Criteria for Buildings and Other
Structures (ASCE 7-16) determines the seismic hazard for a site based upon mapping of bedrock
accelerations prepared by the United States Geologic Survey (USGS) and the soil site class. The
USGS values are presented on maps incorporated into the IBC code and are also available based
on latitude and longitude coordinates (grid points).
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5.9.2 Faulting

Based on our review of available literature, no active faults pass through or immediately adjacent
to the site. The nearest active mapped fault consists of the Utah Lake Faults, located about
2.1 miles to the southeast of the site.

5.9.3 Soil Class

Due to liquefiable soils being present, the site has been determined to be Site Class F (in
accordance with Section 20.3.1, Site Class F of ASCE 7-16). According to ASCE 7-16, a site-
specific response analysis is required. Section 20.3.1 of ASCE 7-16 provides exception to this
requirement under certain conditions. These options will need to be reviewed and evaluated by the
project structural engineer. If needed, GSH can provide additional information and analysis
including a complete site-specific response analysis.

5.9.4 Ground Motions

The IBC 2018 code is based on USGS mapping, which provides values of short and long period
accelerations for average bedrock values for the Western United States and must be corrected for
local soil conditions. The following table summarizes the peak ground and short and long period
accelerations for the MCE event and incorporates the appropriate soil amplification factor for a
Site Class D — Default Profile. Based on the site latitude and longitude (40.3636 degrees north and
111.7789 degrees west, respectively), the values for this site are tabulated below:

Bedrock Site Class *
Spectral Boundary [adjusted for site] Design
Acceleration [mapped values] Site class effects] Values*
Value, T (% g) Coefficient (% g) (% g)
Peak Ground Acceleration * F, =*%* * *
0.2 Seconds Ss = * F, = * Sms = * Sps = *
(Short Period Acceleration)
1.0 Second S, =* F, =* Smi1 =* Sp1 =*
(Long Period Acceleration)

* See Section 5.9.3, Soil Class.
5.9.5 Liquefaction

The site is located in an area that has been identified by the Utah Geological Survey (UGS) as
being a “high” liquefaction potential zone. Liquefaction is defined as the condition when saturated,
loose, granular soils lose their support capabilities because of excessive pore water pressure, which

Page 19



Bach Homes G S H

Job No. 1726-020-20
Geotechnical Study - Proposed Vest Property — American Fork Apartments

July 25,2020 ENT 6899832024 F6 21 of 9

develops during a seismic event. Clayey soils, even if saturated, will generally not liquefy during
a major seismic event.

Calculations were performed using the procedures described in the 2008 Soil Liquefaction During
Earthquakes Monograph by Idriss and Boulanger’. Our calculations indicate the very loose,
saturated sand layer encountered in Boring B-1 could liquefy during the design seismic event.
Calculated settlement associated with the liquefaction of each layer within the borings was less
than 2.2 inches. This magnitude of settlement should be tolerable to design for life safety.
Additionally, lateral spread and ground rupture are unlikely to occur.

5.10 SITE VISITS

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

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

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

Respectfully submitted,

Reviewed by:

GSH Geotechnical, Inc.

Staff Engineer/Geologist /
President/Senior GeotechnicalExgm

et

.
[

RAG/ADS:jlh

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

Addressee (email)

cc:  Mr. James McLaughlin (email)
Back Homes
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V*IG SH | BORINGLOG BORING: B.1
kJ Page: 1 of 1
CLIENT: Bach Homes PROJECT NUMBER: 1726-020-20
PROJECT: Proposed Vest Property - American Fork Apartments DATE STARTED: 7/1/20 DATE FINISHED: 7/1/20
LOCATION: Near Intersection of 620 South 600 East, American Fork, Utah GSH FIELD REP.: HB
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 lbs  DROP: 30"
GROUNDWATER DEPTH: 5.2' (7/10/20) ELEVATION: ---
»”
o 5 S| =
o ol . |&lgs|<|8
E = E é E Q| &
21y DESCRIPTION g % EA E 7 z % E REMARKS
Z Q
Z1ls =l 0138 a2 @ =
&= = 2 E w < 2
| AFTHEHMFEE
Z|S AEEIEIEREIELIE
Ground Surface
SM/[SILTY/CLAYEY FINE TO MEDIUM SAND, FILL 0 slightly moist
SC |with some fine gravel; major roots (topsoil) to 6"; brown 34 medium dense
FILL i
CL [SILTY CLAY slightly moist
with fine sand and occasional layers of silty fine sand up to 1/2" | stiff
thick; organics; gray
¥ =5 | 10 saturated
very stiff
grades brown m101 4,
SM/|SILTY FINE TO MEDIUM SAND saturated
SC |with some clay and layers of clay up to 2" thick; brown | loose
15| 16 27.0| 98
End of Exploration at 16.0".
No groundwater encountered at time of drilling. |
Installed 1.25" diameter slotted PVC pipe to 16.0".
—20
25

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

Page: 1 of 1

BORING: B-2

CLIENT: Bach Homes

PROJECT NUMBER: 1726-020-20

PROJECT: Proposed Vest Property - American Fork Apartments

DATE STARTED: 7/1/20 DATE FINISHED: 7/1/20}

LOCATION: Near Intersection of 620 South 600 East, American Fork, Utah

GSH FIELD REP.: HB

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

HAMMER: Automatic =~ WEIGHT: 140lbs DROP: 30"

GROUNDWATER DEPTH: 6.8' (7/10/20) ELEVATION: ---
=) %
JRBEREE
E [ g § E & : 2
=] DESCRIPTION ol g % ] ‘E’ = E REMARKS
ol B = 8 &= Zlal2]Q
Z1ls = SlE1R4 B
AL AHHEEIHEE
&
2 s ale[3[5]|8]|=]|5]|=
Ground Surface 0
SM/[SILTY FINE TO COARSE SAND, FILL slightly moist
SC |with some clay and trace fine and coarse gravel; major roots (topsoil) | very loose
FILL|to 4"; brown
SM/[SILTY FINE TO COARSE SAND | slightly moist
SC |with some clay and trace fine and coarse gravel; brown 6 254] 95 very loose
5 medium dense
18 20.7| 104
. 4
- saturated
CL [SILTY CLAY 1o saturated
with silty fine sand; roots; brownish gray 0 30.7] 92 very soft
End of Exploration at 11.0".
Installed 1.25" diameter slotted PVC pipe to 11.0", |
- 15
~20
25
See Subsurface Conditions section in the report for additional information. FIGURE 3B
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FQ< ; S ll ll BORING LOG BORING: B-3
kd Page: 1 of 1
CLIENT: Bach Homes PROJECT NUMBER: 1726-020-20
PROJECT: Proposed Vest Property - American Fork Apartments DATE STARTED: 7/1/20 DATE FINISHED: 7/1/20]
LOCATION: Near Intersection of 620 South 600 East, American Fork, Utah GSH FIELD REP.: HB
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 1401bs  DROP: 30"
GROUNDWATER DEPTH: 10.3' (7/10/20) ELEVATION: ---
& »
S| =
3 - el 2
é B g gz S| e
21y DESCRIPTION g % 2 E 5|2 % - REMARKS
z Q
Z1ls z|2|2[E]|H 2 E
E =3 E 7] < 0
K AHHBHEHE
AE AHEIHEIRELIL
Ground Surface
CL [SILTY CLAY 0 slightly moist
with fine sand; major roots (topsoil) to 6"; brown | stiff
17
=S5
moist
[ 10 stiff
) grades fine sandy clay with silt and occasional layers of silty fine i medium stiff
v sand up to 2" thick; brown 10
- | saturated
[ 7 30.8] 94
End of Exploration at 13.0".
Installed 1.25" diameter slotted PVC pipe to 13.0'. |
15
I
=20
25

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

BORING LOG

Page: 1 of 1

BORING: B-4

CLIENT: Bach Homes

PROJECT NUMBER: 1726-020-20

DATE STARTED: 7/1/20 DATE FINISHED: 7/1/20

PROJECT: Proposed Vest Property - American Fork Apartments

LOCATION: Near Intersection of 620 South 600 East, American Fork, Utah

GSH FIELD REP.: HB

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

HAMMER: Automatic

WEIGHT: 140 Ibs  DROP: 30"

GROUNDWATER DEPTH: 7.2' (7/10/20) ELEVATION: ---
& ”
Sl =
8 g, = § 2
- o =]
= = E A
2y DESCRIPTION g % AFlE 2 % E| REMARKS
X |s = O E‘] % 2 =) E
g SEHEEEE
Elc AETHEEIHEE
AE ela|s|=|a|=[5]=
Ground Surface
GP/ |[FINE AND COARSE GRAVEL, FILL 0 dry-slightly moist
GM |with fine to medium sand and silt; major roots (topsoil) to 6"; brown medium dense
FILL
34 541|110
|
GP |FINE AND COARSE GRAVEL, FILL | slightly moist
FILL|with fine to coarse sand; brown and gray medium dense
5 | 20
moist
v CL (SILTY CLAY i medium stiff
= with trace fine sand; organics; gray saturated
[
-0},
SM/|SILTY FINE TO MEDIUM SAND saturated
SC |with clay; gray | loose
~15 ] 4,
End of Exploration at 16.0".
Installed 1.25" diameter slotted PVC pipe to 16.0'. |
~20
25
See Subsurface Conditions section in the report for additional information. FIGURE 3D
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GSH BORING LOG BORING: B.5

Page: 1 of 1
CLIENT: Bach Homes PROJECT NUMBER: 1726-020-20
PROJECT: Proposed Vest Property - American Fork Apartments DATE STARTED: 7/1/20 DATE FINISHED: 7/1/20
LOCATION: Near Intersection of 620 South 600 East, American Fork, Utah GSH FIELD REP.: HB
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140lbs  DROP: 30"
GROUNDWATER DEPTH: 8.4' (7/10/20) ELEVATION: ---|
e
2| _|2]<]2|
é = E 9 > Q E 2
3 U DESCRIPTION E‘: 2|3 § Bz 5 = REMARKS
Z Q
% s ANEEHENIRE:
E = 2| &| @ 4|5l @«
<|€ AR REIEIELE
AR AEEIRHEIREL
> Ground Surface
CL |FINE SANDY CLAY 0 slightly moist
with silt and some fine gravel; major roots (topsoil) to 6"; brown | medium stiff
I 8
-5
grades with occasional layers of silty fine sand up to 2" thick; gray !
7 193113
) 4 '
= | saturated
10
grades with layers of fine to medium sand up to 3" thick i moist
stiff
12
End of Exploration at 13.0".
No groundwater encountered at time of drilling. |
Installed 1.25" diameter slotted PVC pipe to 13.0'.
—15
, 20
25

See Subsurface Conditions section in the report for additional information. FIGURE 3E
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V?IG S | BORINGLOG |  pormx: B
L—A Page: 1 of 1
CLIENT: Bach Homes PROJECT NUMBER: 1726-020-20
PROJECT: Proposed Vest Property - American Fork Apartments DATE STARTED: 7/1/20 DATE FINISHED: 7/1/20}
LOCATION: Near Intersection of 620 South 600 East, American Fork, Utah GSH FIELD REP.: HB
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 1401bs  DROP: 30"
GROUNDWATER DEPTH: 9.5' (7/10/20) ELEVATION: ---
»
2| _|El:|2|B
8 AEHEEIHE Z
E U DESCRIPTION e % % 2|5 2 % E REMARKS
z | s SEHEEHEAE:
<< A HHEEEE
BjiS AEEIEHEREE
Ground Surface
CL [SILTY CLAY 0 dry
with fine sand; major roots (topsoil) to 4"; brown | stiff
| slightly moist
15
i moist
grades fine sandy clay with silt and organics; layers of silty fine 5 16 204 108
sand up to 2" thick
A 4 grades silty clay with trace fine sand; brownish-yellow i
= saturated
10 17
End of Exploration at 11.0".
Installed 1.25" diameter slotted PVC pipe to 11.0". |
r
15
20
25

See Subsurface Conditions section in the report for additional information. FIGURE 3F
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GSH BORING LOG BORING: B-7

Page: 1 of 2
CLIENT: Bach Homes PROJECT NUMBER: 1726-020-20
PROJECT: Proposed Vest Property - American Fork Apartments DATE STARTED: 7/2/20 DATE FINISHED: 7/2/20
LOCATION: Near Intersection of 620 South 600 East, American Fork, Utah GSH FIELD REP.: HB
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 1401bs  DROP: 30"
GROUNDWATER DEPTH: 7.1' (7/10/20) ELEVATION: ---
el
IRBAEE
2 TEIHNHEEE
=] DESCRIPTION =l 5 > = % = | & REMARKS
2lu E|® AEEE
[ X R |« -
=18 = Sle=lala Bl &
= =2 E 2] <| 5| =
HE ABHHEHEE
I AEEIEEREELL
Ground Surface
GM [FINE AND COARSE GRAVEL, FILL 0 dry
FILL|with fine to coarse sand and cobbles; major roots (topsoil) to 4"; | very dense
gray
[ 505"
SM/[SILTY/CLAYEY FINE TO MEDIUM SAND slightly moist
SC |with some fine gravel and occasional layers of silty clay up to 2" | loose
thick; brown
S
10 2761 99 [45.1
; i saturated
grades silty/clayey fine to coarse sand with layers of clay up to 10 2 24.0 322
b I very loose
5
ML |FINE SANDY SIL1 saturated
brown s medium stiff
7 28.7 81.9
50 stiff
14 244 58.1
25 11 I]

See Subsurface Conditions section in the report for additional information. FIGURE 3G
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GSH BORING LOG BORING: B.7

Page: 2 of 2
CLIENT: Bach Homes PROJECT NUMBER: 1726-020-20
PROJECT: Proposed Vest Property - American Fork Apartments DATE STARTED: 7/2/20 DATE FINISHED: 7/2/20
»
= 5 R =
= el l&lsg]|2 2
2 AHEIBRHE
Ry DESCRIPTION E § » 2 212|585 E| memarks
= < = g3 )
a2l ) dl=1a]|@# )
= =) B B | »n P v
< AETHBREHEE
3 almrlz|2|a]|R]|_] &
5| H
grades gray [
grades with layers of fine to coarse sand up to 1" thick -30 12 I] 40 | 14
SP/ |FINE TO COARSE SAND saturated
SM |with some silt and trace fine gravel; gray | dense
35

38

grades with occasional layers of fine silty clay up to 3" thick

45 29
imedium dense

End of Exploration at 46.0".
Installed 1.25" diameter slotted PVC pipe to 46.0".

50

See Subsurface Conditions section in the report for additional information. FIGURE 3G
(continued)
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GSH BORP}gljl(i ILOG BORING: B-8

CLIENT: Bach Homes PROJECT NUMBER: 1726-020-20
PROJECT: Proposed Vest Property - American Fork Apartments DATE STARTED: 7/2/20 DATE FINISHED: 7/2/20
LOCATION: Near Intersection of 620 South 600 East, American Fork, Utah GSH FIELD REP.: HB
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic = WEIGHT: 140lbs DROP: 30"
GROUNDWATER DEPTH: 7.0' (7/10/20) ELEVATION: —--
& o
nal @] S| =
. el ~-|&|g|S g
= = E a3 =
E v DESCRIPTION e % AFIE 2 % E REMARKS
Zle FHHEHEE
B |s AR IR ELR
Ground Surface
GP/ {FINE AND COARSE GRAVEL, FILL 0 slightly moist
GM [with fine sand and silt; major roots (topsoil) to 6"; brown medium dense
FILL i
S |12
CL |SILTY CLAY ‘ | moist
with fine sand; organics; gray medium stiff
) 4 !
= saturated
(10 4 19.2 102
grades fine sandy clay with layers of silty fine sand up to 1" thick |
15 13 stiff
End of Exploration at 16.0'.
No groundwater encountered at time of drilling. |
Installed 1.25" diameter slotted PVC pipe to 16.0".
~20
25

See Subsurface Conditions section in the report for additional information. FIGURE 3H
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GSH BORING LOG BORING: B9

Page: 1 of |
CLIENT: Bach Homes PROJECT NUMBER: 1726-020-20
PROJECT: Proposed Vest Property - American Fork Apartments DATE STARTED: 7/2/20 DATE FINISHED: 7/2/20
LOCATION: Near Intersection of 620 South 600 East, American Fork, Utah GSH FIELD REP.: HB
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140 lbs DROP: 30"
GROUNDWATER DEPTH: 6.1' (7/10/20) ELEVATION: ---
4
-l elal® S| = 2
g Z g SlE|lelE]|=
2, DESCRIPTION g é 582 2 Z|[E| mremarks
Z| @ O
& ls m |2 - =B84 B
E =8 E w < 7
A AEIMTHFIEEE
BlS Aalr|a|Elal=]5[E
Ground Surface
GP/ |FINE AND COARSE GRAVEL, FILL 0 slightly moist
GM |with fine to coarse sand; major roots (topsoil) to 4"; brown | loose
FILL
[ 13
CL [FINE SANDY CLAY | moist
with silt; organics; gray medium stiff
=5
; i saturated
[ 7 359 84
~10
grades with layers of silty fine sand up to 3" thick; gray and brown | stiff
10
End of Exploration at 13.0'".
Installed 1.25" diameter slotted PVC pipe to 13.0". !
15
—20
25

See Subsurface Conditions section in the report for additional information. FIGURE 31
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GSH BORING LOG BORING: B-10

Page: 1 of 1
CLIENT: Bach Homes PROJECT NUMBER: 1726-020-20
PROJECT: Proposed Vest Property - American Fork Apartments DATE STARTED: 7/2/20 DATE FINISHED: 7/2/20
LOCATION: Near Intersection of 620 South 600 East, American Fork, Utah GSH FIELD REP.: HB
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic =~ WEIGHT: 140lbs DROP: 30"
GROUNDWATER DEPTH: 7.0' (7/10/20) ELEVATION: ---
& ¥
S| =
= S| . g gle|8
E B g X E Q|le|&
=} DESCRIPTION ol 5 AR 2 =B REMARKS
3k THHHHUBE
gle AHERHEE
2]s AR EE
Ground Surface
GM |FINE AND COARSE GRAVEL, FILL 0 dry
FILL{with fine to coarse sand; major roots (topsoil) to 4"; brown | medium dense
i 40
SM/[SILTY/CLAYEY FINE TO MEDIUM SAND slightly moist
SC |gray and brown
i loose
| 17
¥ !
= saturated
grades with fine and coarse gravel; medium sand grades out; i
brown L 10
7 143 363
End of Exploration at 11.0'.
No groundwater encountered at time of drilling. |
Installed 1.25" diameter slotted PVC pipe to 11.0'".
15
20
25

See Subsurface Conditions section in the report for additional information. FIGURE 3J
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CLIENT: Bach Homes
PROJECT: Proposed Vest Property - American Fork Apartments
PROJECT NUMBER: 1726-020-20

KEY TO BORING LOG

@
®

®
®
@
®

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS)

USCS: (Unified Soil Classification System) Description

of soils encountered; typical symbols are explained below.

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

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

Blow Count: Number of blows to advance sampler 12"
beyond first 6", using a 140-1b hammer with 30" drop.
Sample Symbol: Type of soil sample collected at depth
interval shown; sampler symbols are explained below.

Moisture (%): Water content of soil sample measured in

laboratory; expressed as percentage of dryweight of
Dry Density (pcf): The density of a soil measured in

laboratory; expressed in pounds per cubic foot.

% Passing 200: Fines content of soils sample passing a

a AL
Q| | &]| g S 2
E [ g X E Q& =t
2|, DESCRIPTION g S|2 || E|8|E| revarxs
Els = ; E 2| E|2% g E
Elc E|le|S|8|2|5|3]%
5|s Bl2|3[5|8|=|5]|F
® ® ®@ ©® ® 0 ® @) @
COLUMN DESCRIPTIONS
® Water Level: Depth to measured groundwater table. See Liquid Limit (%): Water content at which a soil changes from plastic to
symbol below. liquid behavior.

@
®)

plastic properties.

test results using the following abbreviations:

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

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

MOISTURE CONTENT (FIELD TEST):

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

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

Maoist: Damp but no visible water

Saturated: Visible water, usually
soil below water table

Descriptions and stratum lincs are interpretive; ficld descriptions may have been modified to reflect lab test
results Descriptions on the logs apply only at the specific boning locations and at the time the bonngs were

No. 200 sieve; expressed as a percentage. advanced, they are not d to be rep of subsurface cond at other | or times
USCS STRATIFICATION:
MAJOR DIVISIONS S TYPICAL DESCRIPTIONS s o
CLEAN . j . Seam up to 1/8"
GRAVELS GW Well-Graded Gravels, Gravel-Sand Mixtures, Little or No Fineg Layer V8" to 12"
GRAVEL? (little or Poorly-Graded Gravels, Gravel-Sand Mixtures, Little or No (Occasional:
Mon:_m 50% no fines) GP Fines One or less per 6" of thickness
of coarse
. GRAVELS WITH . Numerous;
SOARSEI:‘:]; ﬁ;c;t:}n :e:en:::d FINES GM Sulty Gravels, Gravel-Sand-Silt Mixtures Miore than one per 6" of thicknoas
‘ (appreciable GC Clayey Gravels, Gravel-Sand-Clay Mixtures
SOILS amount of fines) yey " Y TYPICAL SAMPLER
More than 50% of j GRAPHIC SYMBOLS
materialis larger | ganpg | CLEANSANDS SW  |Weli-Graded Sands, Gravelly Sands, Little or No Fines _—
than  No. 200 Lt
sieve size. Mo:‘cﬁ;m;mio% 15; ﬁ:::; SP Poorly-Graded Sands, Gravelly Sands, Little or No Fines u Bulk/Bag Sample
fraction passing | SANDS ~ WITH . qite g [m Standard Penetration Split
through No 4 FINES SM  |silty Sands, Sand-Siit Mixtures Spoon Sarmpler
sieve. mﬁ:i't‘::‘;zs) SC  |ctayey Sands, Sand-Clay Mixtures l Rock Core
T— - e
ML Inorganic Silts and Very Fine S'ands,.Rnclf Flour, S!lt'y or n No Recovery
Clayey Fine Sands or Clayey Silts with Slight Plasticity
FINE- SILTS AND CLAYS Liquid CL Inorganic Clays of Low to Medium Plasticity, Gravelly Clays, 325"0D, 242" ID
GRAINED Limit less than 50% Sandy Clays, Silty Clays, Lean Clays D&M Sampler
. . . 30"0D,2.42"D
SOILS OL Organic Silts and Organic Silty Clays o f Low Plasticity E D&M Sampler
More than 50% of Inorganic Silts, M or Di Fine Sand or Silty )
material is smaller] SILTS CLAYS Licuid MH Soils El Celvfomia Sampler
than No. 200 AND qut
sieve size. Limit greater than CH Inorganic Clays of High Plasticity, Fat Clays [I] Thin Wall
50%
OH Organic Silts and Organic Clays of Medium to High Plasticity
WATER SYMBOL
HIGHLY ORGANIC SOILS PT Peat, Humus, Swamp Soils with High Organic Contents —

Note: Dual Symbols are used to indicate borderline soil classifications.

; Water Level

FIGURE 4

@GSH



