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DEFINITIONS

ACCEPTABLE EQUAL or ACCEPTED EQUAL.: In order to establish a basis of quality and
specificity for some items mentioned in the Work, certain processes, types of machinery and
equipment, brands, or kind of material may be mentioned on the Accepted Plans by designating
a manufacturer by name and referring to his brand or model numbers. Such mention is not
intended to exclude Materials wherever in the Specifications a manufacturer's name, brand or
model is mentioned, it is to be understood that the phrase "acceptable equal” is assumed to
follow thereafter whether or not it does in fact follow.

ADDENDA: Written or graphic documents issued and signed or initialed by the Engineer, that
clarify, correct or change the Contract Documents.

AGREEMENT: The duly executed written agreement between two parties. Other Contract
Documents may be attached to or referred to in the Agreement and made a part thereof as
provided therein. The Agreement shall include those documents specifically referred to in the
signed document between the parties.

ACCEPTANCE: Acknowledgement by the City that documents stamped “Accepted” are in
general compliance with the City’s preparation requirements of those documents. It is not an
acceptance of responsibility or liability for the completeness and accuracy of those documents.
Responsibility and liability for engineering documents resides with the licensed professionals
and the professional firms who prepare them.

APPROVED EQUAL: Equipment or material which, in the opinion of the City’'s Representative,
is equal in quality, durability, appearance, strength, design, performance, physical dimensions,
and arrangement to the equipment or material specified, and will function adequately in
accordance with the general design.AS-BUILT DRAWINGS: Drawings which show the Project
as actually constructed, and which include any and all changes made to the construction plans
before and during construction.

BEST MANAGEMENT PRACTICE (BMP): One of potentially several acceptable practices that
could be implemented to protect water quality and promote soil conservation.

CHANGE ORDER: A document, which is signed by authorized representatives of the Contractor
and the City and which authorizes an addition, deletion or revision in the Work, or an adjustment
in the sum due the Contractor, or the Project completion time, issued on or after the date of the
Agreement.

CITY INSPECTOR: The authorized representative of the City or Engineer assigned to make
detailed inspections of the Work performed, or of materials furnished by the Contractor.

CITY/OWNER: Wherever, in the Contract Documents the word "City" or "Owner" appears, it
shall be interpreted to mean "City of Saratoga Springs", unless otherwise denoted.

CONSTRUCTION ACTIVITIES: Clearing, dredging, excavating, and grading of land and other
activities associated with buildings, structures or other types of real property such as utilities,
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bridges, dams and roads. Includes mobilization/demobilization and any other activity that occurs
on site.

CONTAMINATION. The intentional or negligent placement or release upon real property of
Hazardous Materials; the presence of an unwanted constituent, contaminant or impurity in a
material.

CONTRACT DOCUMENTS: The written agreement between the City and the Contractor by
which the Contractor agrees to perform the Work and furnish the labor, materials, tools, and
equipment in the performance of the Work. The Contract Documents shall include, but not be
limited to (unless the context clearly indicates otherwise), the Saratoga Springs City
Specifications, Notice to Contractors, Request for Bids, the Contractor’s Bid,
Accepted Plans and Specifications, Special Conditions and Contract Bonds, and attached
Exhibits; also any and all supplemental agreements amending or extending the Work
contemplated. Supplemental agreements are written agreements covering alterations,
amendments or extensions to the contract, and include contract Change Orders.

CONTRACTOR: The Contractor is the individual, person, or organization responsible for doing
the Work. The Contractor is further defined as the individual, firm, co-partnership or corporation,
and his, or its heirs, executors, administrators, successors and assigns, or the lawful agent of
any such individual firm, partnership, or corporation, or its surety under the contract bond, which
constitutes one of the principals to the contract and undertaking to perform the Work herein
specified. Where any pronoun is used as referring to the word "Contractor” it shall mean the
Contractor as defined above.

DATE OF PROJECT: The date of final Acceptance.

DAYS: Unless otherwise designated, days as used in the Specifications will be understood to
mean calendar days including weekends and holidays.

DRAWINGS: The drawings, profiles section and details, or accurate reproductions thereof,
accepted by the Engineer, which show the location, character, dimensions and details of the
Work.

EMERGENCY: Any unforeseen circumstance or occurrence for which adequate preparations
could not reasonably have been made to prevent such occurrence or circumstance, the
occurrence of which constitutes a clear and immediate danger to persons and/or property, or
which causes a substantial interruption of utility services, or any act of God, war, insurrection,
invasion, tumult, riot, or public disaster, or imminent danger of any of these, civil commotion,
conflagration, or other similar occurrence resulting in a clear and immediate danger to persons
and/or property.

ENGINEER: The City Engineer, or his or her representative.

FINAL ACCEPTANCE OF PUBLIC INFRASTRUCTURE: The date specified in writing by the
Engineer when all work, including all punch list work designated by the Engineer, is complete
and accepted by the City after the completion of the warranty period following the Project
Acceptance for Maintenance.

HAZARDOUS MATERIALS. (a) Any substances defined, regulated or listed (directly or by
reference) as "hazardous substances," "hazardous materials,” "hazardous wastes," "toxic

nn "o
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waste," "pollutant,” "contaminant” or "toxic substances" or similarly identified as hazardous to
human health or the environment, in or pursuant to any of the following statutes: (i) the
Comprehensive Environmental Response, Compensation and Liability Act of 1980, 42 U.S.C.
89601 et seq. ("CERCLA™"; (ii) the Hazardous Materials Transportation Act, 49 U.S.C. 81802, et
seq.; (iii) the Resource Conservation and Recovery Act, 42 U.S.C. 86901 et seq.; (iv) the Clean
Water Act, 33 U.S.C. 81251 et seq.; (v) the Clean Air Act, 42 U.S.C. 87401 et seq.; (vi) the
Toxic Substances Control Act, 15 U.S.C. §2601 et. seq.; (vii) the Utah Air Conservation Act,
U.C.A. 826-13-1 et. seq.; (viii) the Utah Water Pollution Control Act, U.C.A. 826-11-1 et. seq.;
(ix) the Utah Safe Drinking Water Act, U.C.A. 826-12-1 et. seq.; (x) the Utah Solid and
Hazardous Waste Act, U.C.A. 826-14-1 et. seq.; (xi) the Utah Hazardous Substance Mitigation
Act, U.C.A. 819-6-301 et. seq.; (xii) the Utah Underground Storage Tank Act, §19-6-401 et.
seq.; and/or (xiii) any amendments to such enumerated statutes or acts; and (b) Any other
hazardous or toxic substance, material, chemical, waste, contaminant or pollutant identified as
hazardous or toxic or regulated, under any other applicable federal, State or local environmental
laws, including, without limitation, friable asbestos, polychlorinated biphenyl ("PCBs"),
petroleum, natural gas and synthetic fuel products and by-products.

INSPECTED AND ACCEPTED or ACCEPTANCE: City recognition of conformance to all
applicable City Standards.

LAND SURVEYOR: One who is duly and lawfully registered with the State of Utah Division of
Occupational and Professional Licensing to perform land surveying within the State.

LAW: Any applicable City, County, State, or federal statutes or regulations governing anything
relating to the Work embodied in the Agreement.

LOW-IMPACT DEVELOPMENT (LID): A development approach that promotes the
implementation of BMPs that allow storm water to infiltrate, evapotranspire, or harvest and use
storm water on site to reduce runoff from the site and protect water quality.

MATERIALS: The term “Materials” when used herein shall include the supply items and
machinery and equipment required or used in the Work.

NOTICE OF AWARD: The written notice by the City to the apparent successful bidder stating
that Contract Documents will be forthcoming for signature upon compliance with the conditions
enumerated therein.

PAVEMENT: The uppermost layer of bituminous or Portland-cement concrete material placed
on the traveled way or shoulders for a riding surface, whether rigid or flexible in composition.
This term is used interchangeably with “surfacing.”

PAYMENT BOND, PERFORMANCE BOND: The accepted form of security furnished by the
Contractor and its surety, as required in the Contract Documents guaranteeing respectively,
payment and completion of Work.

PROFESSIONAL ENGINEER: A registered engineer who is licensed to practice in the State of
Utah.

PROJECT MANUAL: The bound document package prepared for bidding and constructing the
Project.
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REFERENCE: Those bulletins, standards, rules, methods of analysis or test codes and
specifications of other agencies, engineering societies, or industrial associations referred to in
the Contract Documents. Unless otherwise indicated, these refer to the latest edition, including
amendments in effect and published at the time of advertising the Project for bid or issuing the
permit, unless specifically referred to by edition, volume or date.

RIGHT-OF-WAY (ROW): All public rights-of-way and easements, public footpaths, walkways
and sidewalks, streets, roads, highways, alleys, and water or drainage ways. It does not,
however, include Public Utility easements not within Public Ways of the City.

SHOP DRAWINGS: Drawings, diagrams, illustrations, schedules, brochures, standards
performance charts, instructions, or other information prepared by or for the Contractor and
submitted to the City to illustrate what materials, equipment or work is to be performed for any
portion of the Agreement.

SPECIFICATIONS: Those portions of the Contract Documents consisting of written technical
descriptions of materials, equipment, construction systems, standards and workmanship as
applied to the Work and certain administrative details applicable thereto.

STANDARD DETAILS OR PLANS: The illustrative and extended treatment of or attention to
particular items which accompany the Construction Specifications.

STANDARD SPECIFICATIONS: The Standard Technical Specifications and Drawings for the
City of Saratoga Springs.

STREET. The entire width between the boundary lines of the road or way which is owned,
maintained and open to the use of the public for use as a thoroughfare, or which is the principal
means of access to abutting property; the entire width of every way defined as a public street or
highway by the laws of this City or State.

STRUCTURAL BEST MANAGEMENT PRACTICE: A best management practice that can be
physically installed.

SUBCONTRACTOR: The individual, firm, partnership or corporation to which the Contractor
subcontracts any part of the Work covered by the Contract Documents.

SUBGRADE: That portion of the roadbed surface which has been prepared, as specified, and
upon which a layer of specified roadbed material or base, or sub-surfacing, or pavement is to be
placed.

SUBSTANTIAL COMPLETION: The point at which, in the opinion of the Engineer as evidenced
by Engineer’s written notice to the Contractor, the Work (or specified part thereof) has
progressed to where it is in a state of completion in accordance with the Contract Documents
and Standard Specifications, so that the City can reasonably and safely utilize the facility for the
purpose for which it is intended, and only insubstantial services and material are required to
correct the unfinished or defective portions of the work, and the remaining work will not interfere
with the facility’s intended use or occupancy.

SURFACE OR SURFACING: The uppermost layer of material placed on the traveled way or
shoulders, and is usually of asphalt or concrete. This term is used interchangeably with
‘pavement.”
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WORK: The construction services performed including materials on a City Public Works project
and includes all labor, materials, equipment and services provided or to be provided by the
Contractor to fulfill the Contractor’s obligations to construct a project under these General
Conditions. The term also includes the supervision, inspection, and other on-site functions
incidental to the actual construction.

WORKMANSHIP: The level of quality of work accomplished on the project through: a) The
Contractor’s maintenance of performance control and supervision over subcontractors,
suppliers, manufacturers, products, services, and site conditions to produce work in accordance
with Contract Documents. b) Compliance with industry standards except when more restrictive
tolerances or specified requirements indicate more rigid standards or more precise skill and
craft. ¢) Providing suitable qualified personnel to produce specified quality.
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DIVISION 00

DESIGN STANDARDS
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SECTION 00500

DESIGN STANDARDS

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Codes and Standards
B. Design Standards
C. Construction Drawing Requirements

1.2 RELATED SECTIONS

A. Section 00620 - Documentation

13 SUBMITTALS

A. Construction Drawings

1.

One copy of Construction Drawings shall be submitted to the City Engineer for
preliminary review.

2. Two copies of Construction Drawings shall be submitted to the City Engineer for final
acceptance with exhibit illustrating incumbent property. Requirements for Construction
Drawings can be found in Part 2.3 of this section.

3. Five full size copies of Construction Drawings shall be submitted to the City Engineer
before start of construction. These drawings shall be stamped “accepted” by the City
Engineer and distributed as required.

B. Easements and Land Acquisition

1. All easements and land acquisitions shall be submitted on the City’s standard easement
form and shall be included on the recorded subdivision plat.

2. All easements shall be accompanied by an exhibit illustrating encumbered property that
is stamped, signed, and dated by a Utah-licensed professional land surveyor.

3. One copy of all necessary easement forms shall be submitted to the City Engineer for
review.

4. One signed copy of all necessary easement forms, including exhibits, shall be submitted
to the City Engineer for acceptance and recordation.

5. All necessary permits shall be submitted to the City Engineer for acceptance. Required
permits include, but are not limited to: State and County utility line permits, canal crossing
permits, railroad crossing permits, UPDES permits, Army Corp. of Engineer permits,
encroachment, excavation, and grading permits, etc.

6. All necessary permits and easements must be submitted prior to acceptance being
granted by the City.

7. Right-of-entry easements shall be provided for all storm drains, storm water devices, and

grease traps.
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14 CITY ENGINEER’S AUTHORITY

A. The City Engineer has authority to review submitted Construction Drawings for compliance to
these Design Standards and Construction Specifications.

B. The City Engineer shall note any changes to Construction Drawings, required to bring
Construction Drawings into compliance with these Design Standards and Construction
Specifications.

C. Required changes shall be made to Construction Drawings and returned to the City Engineer
for final acceptance. Requirements for Construction Drawings can be found in Part 2.03 of
this section.

D. The City Engineer shall have additional authority such as is stated in these Design Standards
and Construction Specifications.

PART 2 EXECUTION
21 CODES AND STANDARDS
A. Design for each category shall be based on the following Codes and Standards:

1. Sanitary Sewer Systems.
a. ASCE Manual and Reports on Engineering Practice No. 60, Gravity Sanitary
Sewer Design & Construction;
b. Utah State Department of Health Code of Waste Disposal Regulations;

C. Utah Division of Water Quality Administrative Rules for Design Requirements for
Wastewater Collection, Treatment and Disposal Systems;

d. Currently Adopted Plumbing Code; and
e. National Electrical Code.

2. Drinking and Secondary Water Systems.

a. State of Utah Administrative Rules for Public Drinking Water Systems;
b. Currently Adopted Plumbing Code; and
C. National Electrical Code.

3. Storm Drainage Systems.

a. City’s Standards and Technical Specifications, Storm Water Management Plan,
andthe Storm Water Regulations of the City Code.

b.  All work not specifically-described in the City’s Standards and Technical
Specifications, Storm Water Management Plan, and the Storm Water
Regulations of the City Code shall conform to the Mile High Flood District Urban
Storm Drainage Criteria Manual.

4. Transportation System
a. Guidelines, procedures and design criteria as defined by AASHTO, ITE, MUTCD,
and ADA.

B. All Work not specifically-described in these design Standards and Technical Specifications
shall conform to the APWA “Manual of STANDARD SPECIFICATIONS” as published by the
Utah Chapter of the American Public Works Association. The latest edition at the time of the
work shall be used.
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2.2

All Work not specifically-described in these design Standards and Technical Specifications or the
APWA “Manual of STANDARD SPECIFICATIONS” shall conform to recognized and generally-
accepted good engineering practices.

DESIGN STANDARDS

Infrastructure designs shall conform to the most recent City of Saratoga Springs current
Capital Facilities and Master Plans; and to these design Standards and Technical
Specifications.

1.

These Design Standards are design guidelines. The City’s design standards do not
relieve the developer’s engineer from being responsible for examining and understanding
local project conditions, confirming the correlation of all design standards with the
technigues of construction, coordination of the standards with that of all other industry
standards, and for the complete and satisfactory design of the project.

SANITARY SEWER SYSTEMS:

1.

6.

The impact of any proposed sewer system, on the existing sewer system, will be
reviewed by the City Engineer. The developer may be required to add additional off-site
sewer systems in order to provide adequate sewer service to his development.

a. Areas that will be serviced through the proposed development will be considered
and the method of service to those areas will be determined by the City
Engineer. Increased system size may be required by the City Engineer for future
development.

b. Sewer lift stations are prohibited. Because the operation of a sewer lift station is
a significant, long-term cost for the City and will affect the City budget long term,
any exceptions to this prohibition must be specifically authorized by the City
Council pursuant to its legislative discretion.

The minimum size of sewer main line shall be 8-inch diameter.
All sewer pipes shall be sized to a maximum 80% capacity.

Sewer lines shall be designed to maintain a minimum velocity of two feet per second (2
fps). The design flow shall be calculated based on equivalent residential connections in
addition to a peaking factor depending on the size of sewer pipe. For 8-inch pipe, the
peaking factor shall be 4.0. For pipe larger than 8-inches but less or equal to 15-inches,
the peaking factor shall be 2.5. For all pipe larger than 15-inches, the peaking factor shall
be 2.0.

The minimum sewer slopes shall be as follows:

a. 8-inch sewer lines — 0.00334 foot/foot

10-inch sewer lines — 0.00248 foot/foot

12-inch sewer lines — 0.00194 foot/foot

15-inch sewer lines — 0.00144 foot/foot

18-inch sewer lines — 0.00113 foot/foot

21-inch sewer lines — 0.00092 foot/foot

24-inch sewer lines — 0.00077 foot/foot

Larger than 24-inch per City Engineer’s recommendation

SQ - ® 200

The minimum sewer depth shall be 13.0 feet under normal conditions.

a. In areas of shallower sewer, the following note shall be added to the
development plat: “Shallow Sewer Depths! Contractor shall verify sewer depths
before excavating for basement. Home(s) with basement may not have sewer
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10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

service available for basement.”

b. The City Engineer may increase the minimum sewer depth if required to meet
overall system requirements.

A minimum of three feet of cover shall be required over all sewer lines, where acceptable
to the City Engineer.

Sewer shall be located at 10-foot minimum horizontal distance from drinking waterlines.

Where possible, sewer shall be located at 10-foot minimum horizontal distance from all
other public utilities, including but not limited to storm drains, and secondary water lines.

State approval is required before sewer mains or laterals can be constructed over the top
of culinary lines.

Sewer main lines shall be extended to property lines to service future Development and
end with manhole.

In the locations where the sewer leaves the public right-of-way a twenty-foot wide
sanitary sewer easement will be required. This easement shall be centered on the sewer
line. Sewer easements shall extend ten feet beyond dead end manholes. Show
easements on the development plat and on the City’s Standard Easement forms, which
grant the easements to the City. Easements must be executed and returned to the City
Office prior to acceptance being granted.

No plugged ends of sewer main lines will be allowed. Manholes must be constructed at
the ends of sewer lines.

The minimum size manhole shall be 4-foot diameter.
5-foot diameter manholes shall be used in the following situations:

a. Atallintersections of three or more 8-inch or larger pipe lines.
b. Where the deflection angle of the pipe line exceeds 90 degrees.

C. When both items “a” and “b” are designed in the same manhole, a six-foot
manhole is required.

A 12 foot paved access road shall be constructed to all manholes and shall be capable of
supporting H-20 loading. Where future development renders the vertical alignment of an
access road uncertain, the pavement requirement can be postponed until the adjacent
land develops. However, the developer shall be required to post a cash only bond with
the City to guarantee completion of such pavement with an automatic escalation clause
to account for inflation and cost increases.

Where new sewer lines are connected to existing sewer lines, a 5-foot diameter manhole
shall be constructed over the existing sewer line.

Manhole Spacing:

a.  The maximum manhole span shall be 400 feet, as measured from center to
center of manholes.

b.  When sewer line depth is between 20’ and 29’, decrease the manhole span to
350'. When depths of greater than 30" are encountered, decrease the span to
300'.

Unless otherwise approved by the City Engineer, the minimum drops through manholes
shall be as follows:

i. Greater than 90° - 0.3 foot drop

ii. 75°-90° manholes — 0.2 foot drop

iii. 25°-74° manholes — 0.1 foot drop

iv. 0°-24° manholes —the grade through the manhole shall be equal to the
incoming pipe slopes with a maximum drop of 0.20 feet across the manhole.
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21.

22.

23.

24,

25.

26.

27.

28.
29.

Where pipes of different diameters melding laterals connect into a manhole, the inside
top of the smaller pipe shall match the inside top of the larger pipe.

Where incoming slopes at manholes are greater than or equal to 5 percent and the
deflection angle within the manhole is greater than or equal to 45 degrees but less than
90 degrees, a five-foot manhole with an extra deep trough is required.

a. Where incoming slopes at manholes are greater than or equal to 5 percent and
the deflection angle within the manhole is greater than 90 degrees, a six-foot
manhole with an extra deep trough is required.

The benching of the extra deep trough shall be located 25% higher than the diameter of
the incoming pipe. The minimum lateral size shall be 4-inch for residential connections;
and 6-inch for commercial and industrial connections.

a. Sewer lateral shall have a minimum slope of 2%.
Sewer laterals shall tie directly into manholes in cul-de-sacs and at dead end manholes.
Sewer laterals may tie directly into manholes wherever possible and practical.

Sewer laterals shall conform to the requirements of the Utah State Department of Health
Code and the currently adopted plumbing code; with cleanouts at not more than 100-foot
spacing; and no more than two bends in excess of 45 degrees without a cleanout.

Each building and/or unit of separate ownership shall require a separate sanitary sewer
lateral.

Grease traps shall be required on all commercial development where food service uses
are anticipated.

a. Sampling manholes shall be installed downstream of all grease traps.

b. Sampling manhole & grease trap shall be constructed as per TSSD Standards &
Specifications and it shall be accepted and inspected by the Timpanogos Special
Service District.

C. Sampling manhole and grease trap must inspected and maintained per the Utah
Health Code and Utah County Health Department regulations.

Force main discharge manholes shall be epoxy lined or acceptable equal.

Sewer Mains shall be located as indicated on the City’s Standard drawings and shall be
located in ROW or dedicated open spaces.

C. DRINKING WATER SYSTEMS:

1.

The State of Utah Administrative Rules for Public Drinking Water Systems, R309-510,
provide minimum sizing requirements for drinking water facilities. All pipe and
appurtenances shall be ANSI/NSF 61 certified.

Water systems shall be sized as described in the City’s Capital Facilities & Master Plans
and shall be a minimum of 8” in public right-of-way.

The minimum fire flow shall be as per state standards. The fire flow may be increased as
determined by the City Fire Marshal.

The minimum operating pressure in all parts of the system during peak day demand is to
be 40 psi.

The maximum operating pressure is to be 100 psi. Higher pressures can be used with
acceptance from the City Engineer, based on pipe strength, the presence and nature of
service connections, and the potential for transient pressure surges in the subject area of
the system.
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6. Water systems shall be designed so that pressures conform to the pressure zones shown
in the City’s Capital Facilities Plan.

7. The construction drawings shall show pipe sizes, types, and classifications.
a. All water system appurtenances shall be labeled
Individual home booster pumps are not allowed.

9. The impact of any proposed water system on the existing water system will be reviewed
by the City Engineer. The developer may be required to add additional off-site
infrastructure in order to provide adequate water supply to his development.

a. Areas that will be supplied through the proposed development will be considered
and the method of service to those areas will be determined and accepted by the
City Engineer. Increased system size may be required for future development as
outline in the City’s Drinking Water Master Plan and as dictated by the City’s
water modeling.

b. The City Engineer shall consider and accept the system storage requirements for
each development.
10. The minimum cover over top of water lines is to be 48 - 72-inches.

11. Water lines up to and including 24 in diameter shall be AWWA C900 DR 18. Water lines
larger than 24 in. shall be ductile iron Class 250. Pipeline pressure class and /or design
ratio may need to be increased as directed by the City Engineer depending on hydraulic
surge, depth of cover, or transient pressures.

12. Valves 12 inches or larger shall be butterfly valves; Valves smaller than 12 inches shall
be gate valves.

13. Water lines shall be placed in the park strips as required by the City Standards.

a. Location shall be on the east side of north/south streets.
b. Location shall be on the north side of east/west streets.

14. Valve placement:

a. Valves shall be placed at the point of curvature of the curb and gutter radius
sections.

b. Valves shall be placed at intervals not to exceed 800 feet.

C. At intersections, valves shall be placed on at least three branches of the system.

d. Valves shall be placed within 10 feet of the upstream and downstream ends of
casing pipes.

e. Valve nut elevation shall not exceed 4 feet below finished grade without
extension.

f. Valves shall be placed at connections to existing infrastructure.

15. Blow-offs shall be placed at the ends of water lines, at low points in the system, and at
other locations as shown on the City’s Standard drawings. Alternatively, fire hydrants
may be used to fulfill this requirement.

16. Fire Hydrants:

a. Fire hydrants shall have a maximum spacing of 500 feet in residential areas; and
a maximum spacing of 300 feet in commercial and industrial areas.

b. Fire hydrants shall be placed at the end of cul-de-sac pipe lines, the end of dead
end streets, and every 1,000 feet on offsite transmission lines. Temporary
hydrants may not be considered as fire protection hydrants; but shall be used for
flushing and maintaining lines.

C. Fire hydrant spacing shall be accepted by the City Fire Chief; additional fire
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hydrants may be required by the City Fire Chief.
Air-Vacuum Valve Stations:

a. Air-vacuum valve station venting shall be located in a landscaped area near the
edge of the right-of-way (ROW).

b. Air-vacuum valve stations shall be placed at high points on transmission lines
and at other locations as required for proper system operation.

c. Air-vacuum valve stations shall be constructed as indicated on the drawings.

Water Service Connections shall include the corporation stop at the main line, CTS Poly
service line to the meter yoke, an angle stop, back-flow angle valve, PVC meter box, and
cast iron frame and cover, as shown on the City Standard drawings.

In the locations where the water lines leave the public right-of way a ten-foot wide
easement will be required. This easement shall be centered on the water line. Water
easements shall extend ten feet beyond dead ends and hydrants. Show easements on
the development plat and on the City’s Standard Easement forms, which grant the
easements to the City. Easements must be executed and returned to the City Office prior
to final acceptance being granted.

Each building and/or unit of separate ownership shall require a separate water service
line.

PRESSURE REGULATING STATIONS shall be constructed, where required to provide
water supply between pressure zones, as indicated on the City Standard drawings.

a. The station plumbing shall consist of a main line and a by-pass line. The
combined capacity of the main line and by-pass plumbing shall equal the
capacity of the incoming pipe line. The main line will normally be one pipe size
smaller than the incoming line and the by-pass line will be sized as required.

b. Plumbing will include pressure regulating valves on each line, isolation valves on
each side of each regulating valve, and all appurtenant plumbing items, as
indicated on the standard drawings.

Drinking water main lines shall be extended to property lines to service future
development and shall end with blow-off or hydrant.

Permanent dead-end mains shall not exceed 600 feet in length.

The maximum allowable deflection of pipe joints shall be less than or equal to half of the
manufacturer recommended maximum deflection.

D. SECONDARY WATER SYSTEMS:

1.

Secondary Water systems shall be sized as described in the City’s Capital Facilities Plan
and shall be a minimum of 6” in public right-of-way.

The normal minimum operating pressure in all parts of the system during peak day
demand shall be 30 psi.

The maximum operating pressure is to be 90 psi. Higher pressures can be used with
acceptance from the City Engineer, based on pipe strength, the presence and nature of
service connections, and the potential for transient pressure surges in the subject area of
the system.

The maximum pipe line flow velocities will be 6 feet per second.

The impact of any proposed water system on the existing water system will be reviewed
by the City Engineer. The developer may be required to add additional off-site
infrastructure in order to provide adequate water supply to his development.
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6. Areas that will be supplied through the proposed development will be considered and the
method of service to those areas will be determined by the City Engineer. Increased
system size may be required for future development as outlined in the City’'s Secondary
Water Master Plan and as dictated by the City’s water modeling.

7. The City Engineer shall consider and accept the system storage requirements for each
development.

8. The minimum cover over top of water lines is to be 36 — 72-inches.

9. Secondary water lines shall be placed in the park strips as required by the City
Standards.

a. Location shall be on the west side of north/south streets.
b. Location shall be on the south side of east/west streets.
C. Location shall be on the opposite side of the street from drinking water lines.

10. Water lines up to and including 24 inches in diameter shall be AWWA C900 DR 18 purple
in color. Water lines larger than 24 in. shall be ductile iron Class 250. Pipeline pressure
class and/or design ratio may need to be increased as directed by the City Engineer
depending on hydraulic surge, depth of cover, or transient pressures.

11. Valve placement:

a. Valves shall be placed at the projection of the end of curb and gutter radius
sections at the point of curvature.

b. Valves shall be placed at intervals not to exceed 800 feet.

At intersections, valves shall be placed on at least three branches of the system.

d. Valves shall be placed within 10 feet of the upstream and downstream ends of
casing pipes.

e. Valves shall be placed at connections to existing infrastructure.

12

12. Blow-offs shall be placed at the ends of water lines at the low points in the system, and at
other locations as shown on the City's Standard drawings.

13. Water Service Connections shall be constructed as shown on the City Standard
drawings.

14. In the locations where the water lines leave the public right-of way a ten-foot wide
easement will be required. This easement shall be centered on the water line. Water
easements shall extend ten feet beyond dead ends. Show easements on the
development plat and on the City’s Standard Easement forms, which grant the
easements to the City. Easements must be executed and returned to the City Office prior
to acceptance being granted.

15. Each building and/or unit of separate ownership shall require a separate water service
line.

16. PRESSURE REGULATING STATIONS shall be constructed, where required to provide
water supply between pressure zones, as indicated on the City Standard drawings.

a. The station plumbing shall consist of a main line and a by-pass line. The
combined capacity of the main line and by-pass plumbing shall equal the
capacity of the incoming pipe line. The main line will normally be one pipe size
smaller than the incoming line and the by-pass line will be sized as required.

b. Plumbing will include pressure regulating valves on each line, isolation valves on
each side of each regulating valve, and all appurtenant plumbing items, as
indicated on the standard drawings.

17. Air-Vacuum Valve Stations:

a.  Air-vacuum valve station venting shall be located in a landscaped area near the
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edge of the right-of-way (ROW).

b. Air-vacuum valve stations shall be placed at high points on transmission lines
and at other locations as required for proper system operation.

C. Air-vacuum valve stations shall be constructed as indicated on the drawings.

18. Drains shall be installed at all low points on pressure irrigation lines.

19. Secondary water main lines shall be extended to property lines to service future
Development and end with blow-off.

20. Permanent dead-end mains shall not exceed 600 feet in length.

21. The maximum allowable deflection of pipe joints shall be less than or equal to half of the
manufacturer recommended maximum deflection.

E. STORM DRAIN SYSTEMS:

1. The impact of any proposed storm drain system on the existing drainage system will be
reviewed by the City Engineer. The developer may be required to add additional off-site
storm drain systems in order to provide adequate drainage control for his development.

2. Areas that will be drained through the proposed development will be considered and the
method of drainage for those areas will be determined by the City Engineer. Increased
system size may be required by the City Engineer for future development.

3. Public and private storm drainage shall not be comingled unless the private property
owners choose to accept public storm drainage onto their property, grant an easement to
the City accepting the drainage as theirs, and release and indemnify the City from
potential liabilities associated with it.

4. Physical parameters of a drainage basin, such as drainage basin area, length, and slope
shall be obtained using a current topographic map and existing storm drain facilities. In
areas of proposed development, physical parameters shall be obtained from the
development concept.

5. For storm drain design, rainfall depth and intensity shall be defined as shown in the Table

1.
Table 1. Precipitation Frequency Estimates with 90%
Confidence Intervals (inches)

Durai Average Recurrent Interval
uration 2-yr 10-yr 100-yr
5-min 0.15 0.26 0.51
10-min 0.23 0.40 0.78
15-min 0.28 0.49 0.96

30-min 0.38 0.66 1.29
60-min 0.47 0.82 1.60
2-hr 0.57 0.92 1.73
3-hr 0.64 0.98 1.74
6-hr 0.81 1.16 1.84
12-hr 0.98 1.39 2.06
24-hr 1.10 1.51 2.11

6. There are two standard methods that are acceptable for estimating the peak runoff and
volumetric runoff; the Federal Aviation Administration (FAA) Method and a dynamic
hydrograph simulation model.

a. The FAA Method:
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i. Peak Runoff Equation — [Q=CIA] where,

Q = Instantaneous Peak Runoff (cfs)
C = Runoff Coefficient (see Table 2)
| = Average Intensity (inches/hour)
A = area (acres)

ii. Time of Concentration — defined as the time to peak discharge. Time of
concentration shall be calculated using the method found in the Natural
Resources Conservation Service Technical Release 55, June 1986 (TR-55).
TR-55 contains a sample worksheet (Worksheet 3), which can be used to
calculate the time of concentration. The minimum allowable time of
concentration to be used in runoff calculations shall be 5 minutes. Careful
consideration should be given to each subbasin, including separate
consideration of subbasin portions (such as paved areas) that have the
potential of producing a higher peak runoff than the whole basin.

ii. Rainfall Intensity — The rainfall intensity shall be calculated from the
precipitation-frequency table in Table 1. The duration is assumed to equal
the time of concentration. The required design storm frequency is also
defined in from Table 1.

iv. The runoff coefficients in Table 2 shall be used.

Table 2. Runoff Coefficient for Rational Method
Surface 2-yr | 10-yr | 100-yr
Landscaping 0.01 | 0.07 0.44
Roofs 0.74 | 0.78 0.84
Paved 0.84 | 0.86 0.89

v. For volumetric runoff, this method may only be used when considering a
single detention basin. Detention basins that operate in-series (cascading),
must be analyzed using a dynamic hydrograph simulation model.

vi. This method is not acceptable for a catchment greater than 50 acres.

b. Dynamic Hydrograph Simulation Model

i. The following constitute an acceptable list of softwares: AutoDesk® SSA,
HEC-HMS, and SWMM.

ii. Acceptable hydrology methods within AutoDesk® SSA include HEC-1, EPA
SWMM, and TR-55. If using TR-55, separate subbasins for pervious and
impervious areas shall be created to be in compliance with the requirements
described below. Use of other hydrology methods is not allowed.

iii. There are four main input categories in a dynamic hydrograph simulation
model, which are: design storm, loss method, transform method, and routing
method. The design storms shall be obtained using the procedure described
below. For the loss, transform and routing methods, there are often multiple
options that can be selected within a given model. Below is a description of
approved methods.

(a). Design Storm Distribution and Duration — Cloudburst rainfall
events in Utah typically have durations ranging from a few
minutes to three hours. Storms producing widespread rainfall
over longer periods are rare, and are typically associated with
slower-moving tropical storm remnants. Table 3 shall be used
for sizing drainage and storm water facilities.
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Table 3. Design Storm Distributions Table 3. Design Storm Distributions
(inches)* (inches)*

Time Return Period Time Return Period

(min) 2-yr 10-yr 100-yr (min) 2-yr 10-yr 100-yr
0 0.0000 | 0.0000 0.0000 95 0.0073 | 0.0067 0.0058
5 0.0073 | 0.0067 0.0058 100 0.0073 | 0.0067 0.0058
10 0.0073 | 0.0067 0.0058 105 0.0073 | 0.0067 0.0058
15 0.0073 | 0.0067 0.0058 110 0.0073 | 0.0067 0.0058
20 0.0073 | 0.0067 0.0058 115 0.0073 | 0.0067 0.0058
25 0.0073 | 0.0067 0.0058 120 0.0073 | 0.0067 0.0058
30 0.0073 | 0.0067 0.0058 125 0.0073 | 0.0067 0.0058
35 0.1342 | 0.2337 0.4560 130 0.0073 | 0.0067 0.0058
40 0.1060 | 0.1845 0.3600 135 0.0073 | 0.0067 0.0058
45 0.0739 | 0.1287 0.2512 140 0.0073 | 0.0067 0.0058
50 0.0471 | 0.0820 0.1600 145 0.0073 | 0.0067 0.0058
55 0.0283 | 0.0492 0.0960 150 0.0073 | 0.0067 0.0058
60 0.0217 | 0.0377 0.0736 155 0.0073 | 0.0067 0.0058
65 0.0160 | 0.0279 0.0544 160 0.0073 | 0.0067 0.0058
70 0.0122 | 0.0213 0.0416 165 0.0073 | 0.0067 0.0058
75 0.0094 | 0.0164 0.0320 170 0.0073 | 0.0067 0.0058
80 0.0085 | 0.0148 0.0288 175 0.0073 | 0.0067 0.0058
85 0.0075 | 0.0131 0.0256 180 0.0073 | 0.0067 0.0058
90 0.0061 | 0.0107 0.0208

*These design storms capture the critical elements of shorter-duration storms that often control in
subbasins with short times of concentration.

Loss Method — The NRCS Curve Number Loss Method shall be
used. The primary input parameter for this method is the runoff
Curve Number (CN). As described below, for developed areas,
the percent of impervious area is also entered. The initial
abstraction is typically left blank. The program will calculate the
initial abstraction based on the CN using the equation
documented in TR-55.

(ii)
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CN for Pervious Areas — Table2-2a-d in TR-55 shall be used
to determine CNs. A composite CN may be used to estimate
runoff from areas with pervious surfaces.

Soil Classification — In order to estimate the CN, the
hydrologic soil group classification for the drainage basin
must be determined. The hydrologic soil groups shall be
obtained as defined in Section 2.2.
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(iii)

(©).

Modeling Impervious Areas — The directly-connected
impervious area (DCIA) should be used when modeling
developed areas. When modeling a developed subbasin to
estimate storm water runoff, the pervious and impervious
areas must be modeled using separate subbasins. Some
methods, including TR-55, suggest that a composite CN can
be selected that will account for impervious area. However,
in western areas of the country including Utah, those
methods tend to underestimate the runoff potential for the
impervious areas and may not be used. As described above,
most dynamic hydrograph simulation models are capable of
modeling DCIAs by simply entering a percentage of a
subbasin that is DCIA. Other models/software may require
that two separate subbasins be modeled, one for the
pervious area, and one for the DCIA. Regardless of the
model or method selected, the final results must be based
on separate consideration of pervious and impervious
drainage and may not use a composite CN for these two
drainage types.

Transform Method — The NRCS Unit Hydrograph Transform
Method shall be used. This method requires the input of a single

variable: lag time.

@)

(ii)

(d).

0)
(i)
(i)
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Lag Time for Natural Watersheds - The U.S. Army Corps of
Engineers version of Snyder’s equation shall be used to
calculate the lag time for natural watersheds (USBR, 1989)
as shown below:

LL
Lag Time = cil %a5 )0'33
S

Ct =16

L = Length, in miles, of the longest watercourse

Leca = Length, in miles, along L to the centred of the basin
S = Overall drainage basin slope, in feet/mile.

Lag Time of Urban Areas - The lag time for small urban
areas should be assumed to be equal to the time of
concentration. TR-55 contains a sample worksheet
(Worksheet 3) that can be used to calculate the time of
concentration.

Routing Method - The Muskingum-Cunge method shall be used
for routing runoff hydrographs. This method uses “reaches” to
connect subbasins. Examples of reaches in the real world
include open channels and pipes. This method requires that the
following parameters be input:

Length — Total length of the reach element.
Slope — Average slope for the entire reach.
Invert — Optional. Typically not used.
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(iv) Cross Section Shape — Multiple cross sections are available
to select from. Depending on the cross section chosen,
additional information is required (i.e. diameter, side slope).

(v) Manning's “n” — Average value for the entire reach. Typical
values for Manning's “n” used for storm drain conveyance
facilities area shown in Table 4.

Table 4. Values of Manning's Coefficient (n) for
Channels and Pipes
Conduit Material Manning's n
Plastic pipe 0.012
Steel/cast iron pipe 0.013
Concrete pipe 0.013
Corrugated metal pipe 0.025
Concrete-lined channel 0.015
Excavated or Dredge Channels
Earth channel - straight and uniform 0.025
Earth channel - winding, fairly uniform 0.03
Rock 0.04
Unmaintained 0.065
Natural Channel
Fairly regular section 0.06
Irregular section with pools 0.07

7. Storm drain facilities, consisting of drainage channels, bridges, streets, culverts, storm
drain pipe lines, and appurtenant structures, shall be designed to convey the anticipated
storm water discharge:

a.

b.
C.

@

The drainage system shall be capable of passing the storm runoff from a 100-
year event without flooding buildings.

Bridges shall be designed to convey a 100-year storm event.
Culverts shall be designed to convey a 100-year storm event.

Streets shall be designed to convey the 100-year discharge from upstream to
downstream (i.e. avoid local street sags or low points).

Storm drain lines shall be designed to convey 10-year storm event and shall not
be pressurized. Where a flood control detention pond is required, storm drain
lines and inlets shall be upsized as necessary to ensure that 100-year flows are
conveyed to that detention pond.

Drainage channels shall have a minimum of 2’ of free board above the 100-year
high water elevation.

Drainage channels shall be designed to convey the 100-year storm event.
Drainage channels shall be designed to prevent erosion, according to Federal
Highway Administration Hydraulic Engineering Circular (HEC) Number 15.

8. Drainage structures shall be constructed as indicated on the City Standard drawings.
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9. Cleanout boxes shall be located at every change in alignment or slope and at junctions
with other lines.

10. Inlet boxes shall be placed as follows:

a. Spaced at no more than 400 feet apart to collect sheet flow of storm water.

b. Located at the uphill end of curb returns, unless one is already needed on the
downbhill side due to slope constraints

C. On lot lines, where practical.
11. Maximum spans between structures shall be 400 feet from center to center of structures.

12. All storm drains under pavement or curb shall be constructed with reinforced concrete
pipe; with minimum size of 15-inch diameter.

13. Storm drain lines shall be designed such that the maximum velocity does not exceed 20
ft/sec and that the minimum velocity is at least 3 ft/sec.

14. The minimum pipe slopes shall be per Table 5:

Table 5. Minimum Pipe Slopes in
Concrete Storm Drains
Pipe Full Pipe Minimum Slopes
Size (in) Flow (cfs) (ft/ft)

8 1.1 0.0075
10 1.6 0.0056
12 24 0.0044
15 3.7 0.0032
18 5.3 0.0026
21 7.2 0.0021
24 9.4 0.0017
27 11.9 0.0015
30 14.7 0.0013
33 17.8 0.0011
36 21.2 0.0010
42 28.9 0.0008
48 37.7 0.0007
54 47.7 0.0006
60 58.9 0.0005
66 71.3 0.0005
72 84.8 0.0004

15. Minimum cover shall be as per manufacturer’'s recommendation over all reinforced
concrete drain lines.

16. Storm drains shall be located as indicated on the City’s Standard drawings and shall be
located in ROW or dedicated open spaces.

17. Where pipes of different diameters connect into a drainage structure, the inside top of the
smaller pipe shall match the inside top of the larger pipe.

Saratoga Springs / Standards / 06-2020 00500 - 25 Design Standards



18. A 12 foot paved access road shall be constructed to all manholes and shall be capable of
supporting H-20 loading. Where future development renders the vertical alignment of an
access road uncertain, the pavement requirement can be postponed until the land
develops. However, the developer shall be required to post a cash only bond with the
City to guarantee completion of such pavement with an automatic escalation clause to
account for inflation and cost increases

19. Sump manholes designed to infiltrate water are not permitted.

20. Storm drain lines shall be extended to property lines to accommodate future development
and shall end at a manhole.

21. In the locations where the storm drain leaves the public right-of-way a twenty-foot wide
drainage easement will be required. This easement shall be centered on the drain line.
Drainage easements shall extend ten feet beyond dead end structures. Show easements
on the development plat and on the City’s Standard Easement forms, which grant the
easements to the City. Easements must be executed and returned to the City Office prior
to final acceptance being granted.

22. Storm Water Treatment Systems shall be constructed at all new points of connection to
the City's Storm Drain System and prior to any discharge to a drainage, river, or lake.
Treatment systems shall meet the following criteria:

a. Treatment systems shall be designed to treat all of the flow from developed
areas with no bypass into the City storm water system of the treatment design
storm parameters.

b. Treatment systems shall be designed to 80% of the total suspended solids (TSS)
110 microns or larger from the storm water.

C. Treatment systems shall be designed to remove the discharges of oil that cause
a film or sheen upon or cause discoloration of the surface of the water.

d. Treatment systems shall be designed to remove all floatables from the storm
water.

e. Treatment systems shall be sized to treat 100 percent of the first flush (2-year
storm event) and to pass the 100 year peak flow with no washout of stored
pollutants.

f. Only products that have been approved for pretreatment by the Washington
Department of Ecology under general use level designation (GULD) or
conditional use level designation (CULD) shall be allowed.

23. Energy dissipation is required at all enclosed-to-open-channel and open-to-enclosed-
channel transitions and shall be designed according to the Mile High Flood District Urban
Storm Drainage Criteria Manual.

24. Detention and Retention Systems.

a.  The capacity of all detention systems shall be sufficient to contain the anticipated
runoff volume from the 100-year storm event, using the methods previously
described, over those portions of the gross aggregate area under design; with a
maximum release of 0.2 cfs/acre. A lesser release rate may be required based
on system capacity in the subject area of the system.

b. Public and private systems shall be constructed as described and as shown in
the City’s Standards.

C. Flood control detention is not required when there is a surface runoff route
directly to Utah Lake or the Jordan River, excluding all tributary channels that
might receive flow downstream of the subject area.

d. A pipeline is required under ponds, or a concrete-lined low-flow channel through
the bottom of ponds, to convey flows that are less than the capacity of the outlet.

e. Detention system capacity may not be reduced due to evaporation.
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f. Ponds are to be landscaped per City’s Standards except for above-ground
detention in private parking lots.

g. Provide access roads to all inlet/outlet structures with a maximum slope of 15
percent.

h. All ponds, except for above-ground detention in private parking lots that spill to a
street, shall have a minimum of 1’ of free board above the 100 year high water
elevation. However, above-ground detention ponds in private parking lots shall
provide 1’ of freeboard to the finished floor of habitable structures.

i. Above-ground detention ponds in private parking lots shall have a maximum
ponded depth of 8 inches in parking stalls.

Maximum interior and exterior slopes shall be 3:1.

k. Detention ponds may not be located within residential lots except for a single-
phase subdivision. Detention ponds on residential building lots shall be designed
pursuant to City Standards. The property owner of the residential lot on which a
detention pond is located shall be responsible to maintain all surface
improvements. This responsibility shall be noted on the subject lot on the plat,
and easements shall be granted to the City for all underground improvements.
The City shall maintain underground improvements.

l. A structural BMP must be placed upstream of the orifice plate to catch
trash/debris.

m. Orifice plates must be located such that they can be cleaned off when the pond is
full. The minimum size of orifice opening shall be 3.14 square inches. Every effort
shall be made by the engineer to minimize the head over the minimum size
orifice.

n. LID systems shall be privately-owned-and operated.

0. Underground storage systems that are not designed to infiltrate water into the
ground shall be lined with a durable impermeable barrier. Geomembrane
systems shall include a PVC or HDPE liner that is at least 140 mils thick with a
needle-punched non-woven geotextile protective layer.

p. LID systems are required and must retain at least 0.41 inches of rain if they are
shown to be feasible using the City’s outline for “ Low-Impact Development
Systems Feasibility Study,” which shall include the following content:

i. General

—

(a). Description of Location. The report must clearly identify the
location of the development site by address. Latitude and
Longitude coordinates are to be provided if an address is not
available or applicable. The report must include an aerial image
of the site showing property boundaries, adjacent developments
or reference points including roads, and the locations of the
infiltration site(s).

(b). Topography. The report must describe the pre and post-
development site topography including vegetative types and land
surface contours at a minimum of 1-foot intervals.

(c). Minimum Allowable Retention Volume. The minimum allowable
retention volume shall be 0.41 inches across the subject area,
which is the 80th percentile storm depth for the Saratoga Springs
vicinity.

ii. Control through Ground Water Infiltration

(). Subsurface Testing and Analysis
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(i) A geotechnical study is to be completed on the site that
evaluates the applicability and feasibility of storm water
retention and infiltration. The study must include a site
investigation sufficient to evaluate and address the following
issues.

(i)  Test Pits or Borings. Test pits or borings must obtain
samples sufficient to provide representative samples from
infiltration site(s). Samples must be taken at appropriate
depths for the proper design of the development per the
recommendation of a geotechnical engineer.

(i) Soil profile descriptions. Test pit or boring data are to be
used to prepare a description of the soil profile throughout
the depth required for the development. Analyses shall
include soil type and soil permeability.

(iv) High Water Table. The historic high water table is to be
determined based on local ground water data (if available)
and test pit(s) or boring(s). The data is to be used to
evaluate any negative historic or potential impacts on the
development through ground water infiltration.

(v) Bedrock. Test pit(s) or boring(s) are to identify bedrock
encountered and evaluate the potential impact bedrock may
have from the infiltration of storm water runoff.

(vi) One-Dimensional Oedometer Test. This test commonly
referred to as the consolidation test is to be performed under
the direction of a geotechnical engineer and used to
evaluate the compression or swelling potential of the soil.
The geotechnical engineer shall document the results of this
test on all samples and determine the effect of infiltration at
the site(s) on the proposed development or adjacent
development(s).

(vii) Field and/or Lab testing data summary. All field observation
and laboratory testing data must be summarized with
appropriate statements interpreting and clarifying
conclusions from the data.

(viii) Calculation of Infiltration rate(s). Data collected as part of
A(b)i and A(b)ii above will be used by the geotechnical
engineer to calculate the infiltration rate of the soil at the
proposed infiltration site(s). The engineer shall make a
statement regarding the feasibility of on-site infiltration.

(ix) BMPs for Infiltration Practice. If on-site infiltration is found to
be viable at the site(s), the engineer will provide a
recommendation regarding appropriate method(s) for the
infiltration of storm water runoff using best management
practices.

iii. Hydrogeologic Conditions

(a). A graphical cross-section soil profile is to be provided that
identifies the nature of subsurface materials encountered. The
cross-section must show any zones that could hinder or promote
water infiltration.

(b). Impact on Adjacent Developments. Subsurface conditions must
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be investigated to demonstrate little or no impact on adjacent
developments resulting from the installation of an infiltration
system. At a minimum, negative impacts resulting from flooding
due to increased water levels, water moving through highly
permeable subsurface channels, and/or the expansion or
collapse of soils promulgated by the addition of the infiltrated
water must be considered.

(c). Long-Term Storm Water Management Plan. Provide a plan,
using the Utah Storm Water Advisory Committee template as
modified by the City of Saratoga Springs, that will ensure the
long-term viability of the storm water infiltration facilities.

iv. Control Through Rain Harvesting

(a). Since 2010, rainwater harvesting is legal in the State of Utah so
long as the requirements of Utah Code § 73-3-1.5 are met and, if
required by such section, the property owner registers with the
State of Utah. The Engineer must analyze and document the
ability and feasibility of the development to practically capture,
sort, and use rainwater on site. Depending on the volume of
rainwater collected and stored for beneficial use, the new or
redevelopment must register with and meet the requirements of
the Utah Division of Water Rights to harvest rainwater, found on
their website: http://waterrights.utah.gov/forms/rainwater.asp.

v. Control Through Evaporation

(a). The engineer is to evaluate and document the ability of the
development to practically and feasibly capture, store, and
evaporate rainwater on site.

vi. Summary and Conclusions

(a). The report will include a summary and concluding statement
from a qualified individual regarding the feasibility of on-site
retention of storm water as required by the State General Permit
via infiltration, rain harvesting, and evaporation. This individual is
considered qualified if he or she:

(i Is located in Utah.

(ii) Has a bachelor’s degree in civil engineering or geology.
(iii) Has specialized education in surface and ground water.
(iv) Has specialized experience with retention and infiltration.
(V) Has minimum 10 years’ experience.

(b). The conclusions and recommendations shall take into account
and consider all data and issues presented within the report as
well as the general experience and expertise of the engineer.

(c). If meeting the retention standard is infeasible, a rationale shall
be provided for the use of alternative design criteria. The new or
redevelopment project must document and quantify that
infiltration, evapotranspiration, and rainwater harvesting have
been used to the maximum extent feasible and that full
employment of these controls are infeasible due to constraints
such as high groundwater, drinking water source protection
areas, soil conditions, slopes, accessibility, excessive costs, or
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others.

vii. Engineer’s Certification

(a). “I hereby certify that this report for the onsite retention and
infiltration of storm water of this development was prepared by
me (or under my direct supervision) according to good
engineering practices and applicable engineering standards. |
understand that the City assumes no responsibility or liability
whatsoever for the feasibility and long-term viability of the
facilities addressed herein.”

25. Redevelopment projects that disturb greater than or equal to one acre, including projects
less than an acre that are part of a larger common plan of development or sale which
collectively disturbs land greater than or equal to one acre must provide a site-specific
and project-specific plan aimed at net gain to onsite retention or a reduction to impervious
surface to provide similar water quality benefits. If a redevelopment project increases the
impervious surface by greater than 10 percent, the project shall manage rainfall on-site,
and prevent the off-site discharge of the net increase in the volume associated with the
precipitation from all rainfall events less than or equal to the 80th percentile rainfall event.
This objective must be accomplished by the use of LID practices.

26. Install fabricated galvanized steel trash grates over the ends of all exposed pipes, 15-inch
and larger.

27. The minimum size manhole shall be 4-foot diameter.
28. 5-foot diameter manholes shall be used in the following situations:

a. At all intersections of three or more 8-inch or larger pipe lines.
b. Where the deflection angle of the pipe line exceeds 90 degrees.

C. When both items “a” and “b” are designed in the same manhole, a six-foot
manhole is required.

29. Land that lies within a drainage corridor or natural drainage course shall be left in its
natural state whenever possible. The ability of the land to naturally channel, retain and
drain storm water shall be maintained and enhanced in ways that augment the existing
natural system.

a. No subdivision or site design will be permitted that would create a flood or
flooding hazard to adjoining or nearby properties including public roads and
property.

b. The widths of a constructed waterway shall be sufficiently large to adequately
channel runoff from a 100-year storm event with at least 2’ of freeboard.
Adequacy shall be determined by the expected runoff when full development of
the drainage area is reached.

C. No fences or structures shall be constructed across the waterway that will reduce
or restrict the flow of water.

d. The banks of the waterway shall be protected with permanent vegetation. If
vegetation will not function properly, rip-rap shall be used.

e. The banks of the waterway shall not exceed three (3) feet horizontal to one (1)
foot vertical in gradient.

f.  The gradient of the waterway bed should not exceed a grade that will result in a
velocity that will cause erosion of the banks of the waterway.

g. The bed of the waterway should be protected with turf, sod, or rip-rap. If turf or
sod will not function properly, rip-rap shall be used.

h. If the flow velocity in the waterway is such that erosion of the turn side wall will
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occur and said velocity cannot be decreased by velocity control structures, then
rip-rap shall replace turf on the side walls.

F. STREET SYSTEMS:

1. Streets systems, consisting of curb and gutter, sidewalks, ADA ramps, street pavement,
and appurtenant items shall be designed as described below, as shown in Tables 4 - 8,
and as shown in the City Standards.

a. Table 6 shows the ROADWAY DESIGN STANDARDS,; including right-of-way
widths, pavement widths, street grades, and appurtenant design criteria.
b. Table 7 shows the access management standards for all roadway types.

Table 8 shows the subgrade protection layer required to be placed to protect
subgrade soils. Prior to placement of any typical pavement section, a subgrade
protection layer must be placed. Directions for this are outlined on Table 8.

d. Table 9 shows the typical pavement sections required for the different categories
of traffic. Different options are provided for some of the sections.

e. Table 10 shows the Geosynthetic Requirements for Type 1 and 2 geogrids if
those options are utilized.

o

2. Streets shall be constructed with asphaltic concrete, untreated base course, and granular
borrow material for sub-base and/or subgrade protection, and a geotextile as required.

a. Thickness of each course shall be determined based on the subgrade and
pavement classification. Table 6 outlines the standard design standards. Table 8
outlines the required subgrade protection based on the design CBR of the
subgrade. Table 9 outlines the required pavement section based on classification
of the roadway.

b. Thickness may need to be increased beyond the City Standards if recommended
by a geotechnical engineer, but must be accepted by the City Engineer.

3. No new street pavement will be cut into for three years after acceptance of pavement.

Street light locations shall be at intersections and every 300 feet, placed on alternating
sides of streets, or 600 feet on the same side of the street:

a. At every intersection, corner, and any bends greater than 30 degrees in the road.
The spacing requirements shall be met accordingly once these areas are
developed.

b. Shall be installed at property lines where attainable.

C. Shall be a minimum of 5 feet from any tree. Branches may need to be pruned as
determined by the engineering inspector in the field at the time of installation

d. Shall not be installed within 5 feet from the edge of any driveway.

e. Any structure such as block walls, fences, retaining walls, etc., shall leave a
minimum of eighteen (18) inches to the face of the street light pole on all sides.

f. Wherever there is an overhead utility that may conflict with the installation of the
street light circuits and/or street light poles, those conflicts must be resolved
between the developer and the utilities involved before the street light bases are
constructed at no expense of the City or Rocky Mountain Power. The resolution
must be approved by the City and Rocky Mountain Power.

5. Fiber optic/communication conduit is required on streets categorized as arterial and
collector per City standards drawings and specifications.

6. Type 2 slurry seal shall be placed on all streets upon completion of paving.
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7. Because preference is given to pedestrians, a driveway approach is required for all
private accesses (APWA Plan 225 for commercial accesses and private streets, and City
Standard DWG ST-4A for single-family residential accesses) unless recommended
otherwise by the City Engineer, based on site-specific considerations, such as:

a. Speed, slope, and width of the adjacent street
b. Width of the proposed access

C. Volume across the proposed access

d. Drainage.

8. Curb returns adjacent to ADA ramps shall have a maximum slope of 2% where possible.
Where the base of the curb ramp or the edge of the flush landing must join an
intersection of two streets with running grades greater than 2 percent, the base of the
curb ramp or the edge of the flush landing may be warped to meet the street running
grade. Every effort shall be made to minimize this grade by warping the street cross
slope plus or minus 4% on both legs of the intersection.

9. The following table serves as a guide to design professionals by providing a summary of
the City of Saratoga Springs Street Design Standards. These Standards are required
unless specifically accepted otherwise by the City of Saratoga Springs City Council. In
the absence of standards specified by the City, street design shall conform to the latest
edition of the American Association of State Highway and Transportation Officials
(AASHTO) “A Policy on Geometric Design of Highways and Streets.” Other published
professional standards, i.e. ITE, ASCE, may be considered at the sole discretion of the
City Engineer.
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TABLE 6

Roadway Design Standards

Vehicle Design

School Buses,
Delivery trucks,
dump Trucks

School Buses,

Delivery trucks,

Dump/Concrete
Trucks

Delivery Trucks,
Dump / Concrete
Trucks

MINOR MAJOR &
LOCAL COLLECTOR PRINCIPLE
DESIGN ELEMENT ARTERIAL ARTERIAL
(Class 1) (Class I1) (Class IlI) (Class IV)
Posted Speed 25 30 40 55
Typical Section
Elements
ROW Width 59' 7 95' 180’
Pavement Width 29' 44’ 44’ 82'— 106’
Number of Lanes 2 3 3 5&7
Side Cut/Fill Slopes :1 up to 5 feet high and 2:1 above 5 feet high
20 Year ESAL 60,000 250,000 700,000 2,000,000
Requirement
Vertical Design
Elements
Passenaer Passenger, Passenger, Passenger, School
ger, School Buses, Buses, Delivery

Trucks,
Dump/Concrete
Trucks, Semi Loads

Minimum Centerline
Grade

0.5%

Maximum Centerline
Grade

12%"

8%

7%

5%

Maximum Centerline
Grade Across
Designated
Crosswalks

5%

4%

Maximum Grade in
Cul-de-Sacs

5%

Not Allowed

Maximum Centerline
Grade Break w/o
Vertical Curve

1%

0.5%

0.25%

Maximum TBC
Grade Break w/o a
Vertical Curve**

2%

2%

2%

Minimum Crest
Vertical Curve "K"
Value

19

Varies with design speed

Minimum Sag
Vertical Curve "K"
Value

37

Varies with design speed

Minimum Length of
a Vertical Curve

60’

3 times the design speed

Horizontal Design
Elements
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Minimum Mid-Block
Centerline Curve 100 Varies with design speed and superelevation
Radius
Maximum o o
Superelevation Rate 2% 4%
Intersections
Intersection Sight Refer to AASHTO: A Policy on Geometric Design of Highways and Streets,
Distance Latest Edition
Minimum Signalized N/A 1,320' 2640° 2,640’
Intersection Spacing
Corner Curb Radius 25 25 35 40
Minimum Angle of 60° 80°
Intersection
Minimum Offset
Between 150 Study Required
Intersections
Maximum Centerline 5 >
Offset
Maximum Cg*r]terlme 5% 4%
Grade
Minimum Corner . .
Radius at TBC 25 30
Lower streets shall match the centerline crowns in an intersection. Higher
Vertical Tie-In streets shall tie in 10’ off the centerline of local streets and at the edge of the

outside travel lane of other streets.

*A maximum running slope of 15% is allowed in purely-residential areas. It must be shown how bus
service is provided to areas with streets greater than 10%.

**Maximum grade break of 2% along TBC with Minimum length of 25 feet between breaks.

**Grade must extend to the PC/PT of the intersecting street.
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TABLE 8

(Subgrade protection layer must be placed over the subgrade soils prior to placement of the
pavement section. A design CBR must be determined by a geotechnical engineer. Based on this
CBR value, the chart below provides how much Granular Borrow must be placed to adequately
support the typical sections referenced in Table 6. If the in-situ CBRs of the subgrade are found to
be softer than the design value, those values should be used.)

Subgrade Protection
*See Table 9 for exceptions to this chart

35

.30 Unreinforced
g Subbase
°
o 25
°
© 20
5 \ e Subbase over
g 15 \ \ Type 1 grid
P \ \\
210 \\ EES
o —
A \ —— Subbase over

5 Type 2 grid

0

0 2 4 6 8 10

Subgrade CBR
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TABLE 9

Minimum Pavement Sections Based on Classification

(The following section(s) must

be placed on top of the subgrade protection layer outlined in Table 8)

Residential Typical Section (Class I)

Properly-Prepared Subgrade

3" AC (Asphalt Concrete)
8” UTBC (Untreated Base Course)
(for CBR values greater than 7%, subgrade protection not required)

Collector Typical Section Options (Class Il)

4" AC
8" UTBC
Properly-Prepared Subgrade
(for CBR values greater than 10%,
subgrade protection not required)

3"AC
8" UTBC
Type 1 Geogrid
Properly-Prepared Subgrade
(for CBR values greater than 6%, subgrade protection not required)

Mino

r Arterial Typical Section Options (Class Ill)

5" AC
8" UTBC
Properly-Prepared Subgrade
(for CBR values greater than 10%,
subgrade protection not required)

4" AC
8" UTBC
Type 1 Geogrid
Properly-Prepared Subgrade
(for CBR values greater than 7%, subgrade protection not required)

Major & Princi

ple Arterial Road Typical Section Options (Class V)

5" AC
6"UTBC
9” GB (Granular Borrow)

(for CBR values greater than 9%, 9”
GB is not required)
Properly-Prepared Subgrade
Protection Layer
(for CBR values less than 30%,
subgrade protection layer not
required)

5" AC 4 AC
" 6" UTBC
8" UTBC Type 1 Geogrid
Type 1 Geogrid yp 9" GB g

Properly-Prepared Subgrade
Protection Layer
(for CBR values greater than 9%,
subgrade protection layer not
required)

(for CBR values greater than 7%, 9”
GB not required)
Properly-Prepared Subgrade
(for CBR values greater than 19%,
subgrade protection layer not required)

(a)
(b)

Roadway structural design

Road classification and structural design must be submitted by a licensed and qualified engineer.

must take into consideration construction loads due to the construction of

adjacent development phases.

(©)
(d)

If collapsible soils are ident
shall be over-excavated an

All traffic classifications require a 1/2" mix HMA design

ified in the initial soils investigation or during construction, the subgrade soil
d re-compacted a minimum of 18-inches or deeper unless otherwise

directed by a licensed and qualified geotechnical engineer. This determination will be made on a case-
by-case basis, depending on the facts and circumstances.
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TABLE 10

dual wheel tandem loading.

Structural Geogrids for Typical Pavement Sections

Alternate products to Type 1 and Type 2 Geogrids used for subgrade protection will need to provide the
full-scale calibration and validation of their methodology, as outlined by Giroud-Han. Alternate products
to Type 1 geogrid used within a typical pavement section will need to provide full-scale Accelerated
Pavement Testing, as outlined in NCHRP Report 512, validating their design methodology. Testing
submitted for Type 1 geogrids must be performed on paved sections with at least 100,000 passes of a

Biaxial Type 1 Geogrid Quality Control Values

Geogrid Properties

Test Method

MD CMD

Type of Geogrid

Punched and Drawn

Rib Shape Observation Rectangular or Square
Rib Thickness Nominal Minimum 0.05 in
Dimensions
Nominal Aperture Size I.D. Callipered 1.0to 1.5 inches

Flexural Stiffness

ASTM D-5732-95

Minimum 750,000 mg-cm NA

Minimum True Initial
Modulus in Use

ASTM 6637-01

Minimum 27,420 Ib/ft Minimum 44,550 Ib/ft

Flexural Stiffness

ASTM D-5732-95

Junction Efficiency GRI-GG2-87 93%
Aperture Stability Modulus .
at 20 cm-kg Kinney-01 0.65 m-N/deg NA
Resistance to Long Term EPA 9090
) . . 100%
Degradation Immersion Testing
Biaxial Type 2 Geogrid Quality Control Values
Geogrid Properties Test Method MD CMD
Type of Geogrid Punched and Drawn
Rib Shape Observation Rectangular or Square
Rib Thickness Nominal Minimum 0.07 in
Dimensions
Nominal Aperture Size I.D. Callipered 1.0to 1.5 inches
Minimum 2,000,000 mg- NA

cm

Minimum True Initial
Modulus in Use

ASTM 6637-01

Minimum 27,420 Ib/ft Minimum 44,550 Ib/ft

Junction Efficiency GRI-GG2-87 93%
Aperture Stability Modulus .
at 20 cm-kg Kinney-01 0.75 m-N/deg NA
Resistance to Long Term EPA 9090
) . . 100%
Degradation Immersion Testing
Triaxial Type 1 Geogrid Quality Control Values
Geogrid Properties Test Method Longitudinal Diagonal Transverse General
. Punched and
Type of Geogrid Drawn
R Nominal
Rib Pitch Dimensions 1.6 1.6
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Nominal

Mid-rib depth . . 0.05 0.05
Dimensions
Mid-rib width I.D. Callipered 0.04 0.04
Rib Shape ASTM D-5732-95 Rectangular
Aperture Shape ASTM 6637-01 Triangular
Radial Stiffness | ASTM 6637-01 15,430 lb/ft @
0.5% strain
Junction Efficiency GRI-GG2-87 93%
Resistance to Long EPA 9090 100%
Term Degradation | Immersion Testing 0
Triaxial Type 2 Geogrid Quality Control Values
Geogrid Properties Test Method Longitudinal Diagonal Transverse General
. Punched and
Type of Geogrid Drawn
Rib Pitch Nominal 16 1.6
Dimensions
Mid-rib depth Nominal 0.07 0.06
Dimensions
Mid-rib width I.D. Callipered 0.04 0.05
Rib Shape ASTM D-5732-95 Rectangular

Term Degradation

Immersion Testing

Aperture Shape ASTM 6637-01 Triangular
Radial Stiffness | ASTM 6637-01 29,500 Ib/ft @
0.5% strain
Junction Efficiency GRI-GG2-87 93%
Resistance to Long EPA 9090 100%

G. SPECIAL SOILS DESIGN:

1. There are many areas within the City where collapsible soils exist. Where these
collapsible soils exist within a proposed development, the soil's bearing capacities shall
be determined by an accepted geotechnical engineer. The foundations for all facilities to
be constructed on these soils shall be designed by the geotechnical engineer to support
the facilities as required. These facilities shall include utility lines, roadways, structures
and appurtenant items.

2. The City Engineer may designate areas where known collapsible soils exist. Soils reports
done for a proposed development shall also be used to define if and where any areas of
collapsible soils may exist. Where these areas exist, special care shall be taken with all
construction, as described herein.

H. RESTORATION OF SURFACES:

1. Allimproved surfaces shall be restored to match original conditions, as acceptable to the
City Engineer.

2. Paved surfaces shall be restored to the thickness plus 1"and types as required to match
adjacent paved surfaces; conforming to City standards.
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3. Landscaped areas shall be restored to match adjacent areas, conforming to the City
Standards and as acceptable to the City Engineer. Landscape materials shall conform to
adjacent materials.

4. Cultivated areas shall be restored to match adjacent areas, conforming to the City
Standards and as acceptable to the City Engineer. These areas shall be seeded with
material conforming to adjacent materials.

5. All disturbed areas, not improved, shall be restored with native grasses to match adjacent
areas, conforming to the City Standards and as acceptable to the City Engineer. These
areas shall be seeded with material conforming to adjacent materials, as acceptable.
Restored area shall achieve 70% plan coverage prior to acceptance.

2.3 DRAWINGS

A. Preliminary Construction Drawings shall include at a minimum, the following information:

1. Cover Sheet that includes:

a.

® 200

Project Name;

Sheet index;

Vicinity Map;

Legend,;

Contact information for key contacts including developer, engineer, utility
companies, and City;

Data Table for Overall project and for each phase that lists in SF, Acers, and by
percent of total;

i
il
iii.
iv.
V.
Vi.

Total Area

Total Impervious Area

Total Lot or Building Pad Area
Total Landscape Area

Total ROW area; and

Total Number of Lots

City Standard notes:

Vi.

Vii.

Contractor shall field verify locations and invert elevations of existing
manholes and other utilities before staking or constructing any new sewer
lines.

Contractor shall field verify locations and invert elevations of existing storm
drain structures and other utilities before staking or constructing any new
storm drain lines.

All construction shall comply with the Standard Technical Specifications and
Drawings for the City of Saratoga Springs, Utah.

Existing Utilities have been noted to the best of Engineers knowledge,
however it is owner’s and contractor’s responsibility to locate utilities in field
and notify City Engineer and City if discrepancies exist prior to continuing any
construction.

Post-acceptance alterations to lighting plans or intended substitutions for
accepted lighting equipment shall be submitted to the City for review and
acceptance.

The City reserves the right to conduct post-installation inspections to verify
compliance with the City’s requirements and accepted Lighting Plan
commitments, and if deemed appropriate by the City, to require remedial
action at no expense to the City.

All exterior lighting shall meet IESNA full-cutoff criteria.
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