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SECTION 1
GENERAL REQUIREMENTS
1.01 SCOPE
The purpose of the City of Greeley Design Criteria and Construction Specifications, Volume 111,
Potable Water Distribution, Sanitary Sewer Collection, and Non-Potable Irrigation Systems and
Landscape and Irrigation, hereafter referred to as the “Criteria”, is to present the minimum design
and technical criteria for the analysis and design of potable water distribution, sanitary sewer
collection, and non-potable irrigation systems for which City of Greeley acceptance is required.
The Criteria may be amended as new technology is developed or a need for revision is demonstrated
and proven through experience and use. The Design Engineer shall be responsible for compliance

with these Criteria as well as other applicable design and construction standards in the preparation
of engineering reports, construction drawings, and specifications for City review and acceptance.

1.02 DEFINITIONS AND ABBREVIATIONS

Wherever the following words, phrases, and abbreviations appear in these specifications they
shall have the following meaning:

A. ac-—acre

B ac-ft — acre-feet

C.  ANSI - American National Standards Institute
D

APPROVED PLAN - The latest revised Construction Drawing(s) accepted by the City of
Greeley.

E. APWA — American Public Works Association

F. AS-CONSTRUCTED DRAWINGS — Drawings reflecting actual conditions and
information for the project after construction is completed.

G.  ASME — American Society of Mechanical Engineers

H.  ASTM — American Society for Testing Materials

L AWWA — American Water Works Association

J. CDOT - Colorado Department of Transportation

K.  CDPHE - Colorado Department of Public Health and Environment
L. cfs — cubic feet per second

M. CITY - City of Greeley

N.  CONSTRUCTION DRAWINGS — Engineered working drawings including plan, profile,
and detail sheets of proposed development and utility improvements accepted by the City.

SECTION 1
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SECTION 1

CONTRACTOR — The individual, firm, partnership, corporation, or combination thereof,
private, municipal, or public including joint ventures, which, as an independent contractor,
has entered into a contract with the Developer/Owner.

CRITERIA - City of Greeley Design Criteria and Construction Specifications, Volume 11,
Potable Water Distribution, Sanitary Sewer Collection, and Non-Potable Irrigation Systems.

DESIGN ENGINEER — The partnership, corporation, or individual who is registered as a
Professional Engineer, according to Colorado statutes, who is hired by the Developer/Owner
to conduct engineering design services and may be empowered by the Developer/Owner to
act as his agent for the project.

DEVELOPER - The owner, corporation, association, partnership, agency, or individual who
or which shall participate in development, has entered into a development agreement with
the City and has entered into an agreement with the Design Engineer and Contractor to
perform the development work.

DEVELOPMENT — Any construction or activity which changes the basic characteristic or
use of land on which construction or activity occurs, including but not limited to, any non-
natural change to improved or unimproved real estate, substantial improvements to buildings
or other structures, installation of utilities, mining, dredging, filling, grading, paving,
extraction, or drilling operations.

DEVELOPMENT CODE — A section of the City Municipal Code prepared by the City of
Greeley Community Development Department which sets forth requirements and standards
for land development, land use, and the Subdivision Regulations.

DIP — Ductile-iron pipe.

EASEMENT — A right granted by the property owner permitting a designated part or interest
of the property to be used by others for specific use or purpose.

EPA — Environmental Protection Agency

ft> — square feet

ft/s — feet per second

GEOTECHNICAL ENGINEER — A partnership, corporation, or individual who is registered
as a Professional Engineer, according to Colorado statutes, proficient in the area of soil
mechanics, and who is hired by the Developer/Owner to conduct subsurface soils
investigations and evaluations, ground water assessments, and other related engineering
services.

gpcd — gallons per capita per day

gpd — gallons per day

gpm — gallons per minute

HP - horsepower

GENERAL REQUIREMENTS 2
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SECTION 1

INSPECTOR - Representative of the City of Greeley designated to conduct
construction/field observation.

LAND SURVEYOR - A registered Professional Land Surveyor, according to State of
Colorado statutes, who is hired by the Developer/Owner to determine the boundaries and
elevations of land and/or a structures and other related surveying services.

LIVING UNIT - one or more connected rooms, constituting a separate, independent
housekeeping establishment for owner occupancy, or rental or lease as a single unit on a
monthly basis or longer, physically separated from any other room or dwelling units which
may be in the same structure and served by no more than one gas meter and one electric
meter.

MAY — A permissive condition. Where the word “may” is used, no requirement for design
or application is intended.

NEC — National Electric Code
NFRWQPA — North Front Range Water Quality Planning Association (regional 208 agency)

NON-POTABLE — Water that is not treated to approved drinking water standards and is not
suitable or intended for human consumption, but is produced and delivered for irrigation use.

OSHA — Occupational Safety and Health Administration

OWNER — Any person having title or right of ownership in the surface estate of real property
or leasehold interest within.

PGI — PVC Geomembrane Institute

PLANNING COMMISSION — Appointed members to advise the City Council on land use
planning and development and to make decisions on land use matters.

PLANS — See CONSTRUCTION DRAWINGS.
PLC — Programmable Logic Controller

PROFESSIONAL ENGINEER — An engineer registered with the State of Colorado
according to State of Colorado statutes.

PROFESSIONAL LAND SURVEYOR — A land surveyor registered with the State of
Colorado according to State of Colorado statutes.

psi — pounds per square inch
PVC — Polyvinyl chloride
SDC - City of Greeley Design Criteria and Construction Specifications, Volume 1, Streets.

SDDC — City of Greeley Design Criteria and Construction Specifications, Volume II, Storm
Drainage.
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SECTION 1

SDR - Standard Dimension Ratio (pipe outside diameter over minimum pipe wall
thickness).

SHALL — A mandatory condition. Where certain requirements in the design or application
are described with the “shall” stipulation, it is mandatory that these requirements be met.

SHOULD - An advisory condition. Where the word “should” is used, it is considered to be
advisable usage, but not mandatory. Deviations may be allowed when reasons are given
which show that the intent of the standard is met.

SPECIFICATIONS — The construction specifications portion of the City of Greeley Design
Criteria and Construction Specifications, Volume III, Potable Water Distribution, Sanitary
Sewer Collection, and Non-Potable Irrigation Systems.

STRUCTURE - Anything constructed or erected on or in the ground, the use of which
requires a more or less permanent location on or in the ground, and, including, but not
limited to, walls, retaining walls, fences, parking lots, parking slabs and oil and gas
production facilities.

STANDARDS — The design criteria portion of the City of Greeley Design Criteria and
Construction Specifications, Volume IlI, Potable Water Distribution, Sanitary Sewer
Collection, and Non-Potable Irrigation Systems.

.SUBCONTRACTOR - Any person, firm or corporation, other than the employees of the

Contractor, who enters into contract with the Contractor, to furnish labor, materials, or labor
and materials.

SUBDIVISION REGULATIONS — A section of the Development Code prepared by the
City of Greeley Community Development Department, which contains requirements for
various land use, land development, and subdivision processes.

UNCC — Utility Notification Center of Colorado.

UNDERDRAINS — Private line or system that controls or managing any subsurface water
on individual foundation lot or lots. No private underdrain systems shall be allow in Water
& Sewer easements.

UTILITY - City of Greeley Water and Sewer Department.

UTILITIES — Shall mean all utilities, wet and dry, on site prior to the time of any design
and development and all utilities proposed with design. Wet utilities shall include, but are
not limited to potable water lines, sanitary sewer lines, non-potable irrigation lines,
transmission gas lines, storm water lines, ditches and other runoff conveyance elements. Dry
utilities shall include, but are not limited to electric lines, telephone lines, gas service lines,
fiber optic lines, and cable television lines.

VFD — Variable Frequency Drive

WATER AND SEWER DIRECTOR - Shall mean the Director of the City of Greeley Water
and Sewer Department or their designated representative.

GENERAL REQUIREMENTS 4



LLL. WQCD — Water Quality Control Division of CDPHE

1.03 MINIMUM STANDARDS

A.

The City of Greeley’s Community Development Department has Development Code
documents that can help define the various processes required for projects within the City.

The City’s review and acceptance will only be to determine if the plans and specifications
conform to the City’s requirements. The City’s review and acceptance will not relieve the
Developer, Design Engineer and Contractor from responsibility for any variation from the
City requirements or adequate design standards. The City’s review and acceptance shall not
constitute any assumption of responsibility or liability for the design or construction. It is
the intent and purpose of these standards and specifications to obtain high quality
construction throughout, with the completed work complying with the City standards and
specifications.

All vertical and horizontal control shall be based on the currently adopted City of Greeley
vertical and horizontal monumentation. Proposed reference monumentation shall be
approved by the City prior to survey. A list of approved monuments may be obtained from
the City.

1.04 RELATIONSHIP TO OTHER STANDARDS

A.

Whenever a provision of these Criteria and any other provision in any law, ordinance,
resolution, rule, policy, or regulation of any kind contain any restrictions covering any
subject matter within these Criteria, the most restrictive standard shall apply.

The provisions of these Criteria and standards are minimum requirements that do not
preclude the use of more restrictive standards by the Design Engineer or City.

Adherence to these Criteria does not remove the Developer’s responsibility to investigate
and obtain any other regulatory permits or approvals, from either local, regional, state, or
federal agencies, that may be required for a particular project.

1.05 REVIEW AND ACCEPTANCE

A.

SECTION 1

All potable water, sanitary sewer, and non-potable irrigation construction plans and
specifications submitted to the City for review preliminary and final, comment, and
acceptance shall be prepared by, or under the direct supervision of a Professional Engineer.
Said Professional Engineer shall be responsible for the design, preparation of the
construction drawings and reports, determining material specifications, and reviewing the
field survey for accuracy.

The construction plan review process for all development as outlined in the Development
Code shall be followed.

1. The preliminary plan set shall be reviewed by the City for general compliance with these
Criteria and the City shall provide comments to the Developer or their agents regarding
corrections, additions, and omissions.

2. All submittals to the City shall be done in accordance with the city Development Code.

GENERAL REQUIREMENTS 5



SECTION 1

3. It is the responsibility of the Design Engineer to confirm that submittals are in

conformance with these current standards. Any preliminary or final submittal not meeting
these criteria may be rejected without review.

. After final corrections are made and the plans are accepted, the plans set shall be signed

by the Water and Sewer Director or designated representative(s). The signing of the plans
will constitute acceptance. The acceptance is qualified in that: The plans are reviewed
and accepted for concept only and the plan acceptance does not imply responsibility by
the Water and Sewer Department or the City of Greeley for accuracy and correctness.
The plans acceptance does not imply that quantities of items indicated on the plans are
the final quantities required. The plans acceptance shall not be construed for any
reason as acceptance of financial responsibility by the Water and Sewer Department
or City of Greeley for additional items not shown that may be required during the
planning or engineering phase and the construction phase.

See Section 6 Landscape and Irrigation Design Criteria to determine if additional review
and supervision by a registered Landscape Architect is required.

If the Design Engineer responsible for the plans disagrees with any requested changes to the
submitted plans that may be required by the City for acceptance, such disagreement shall be
brought to the attention of the City, and if required by the City, in writing.

The Seal of the Design Engineer on plans so corrected and accepted for construction will
signify that the Professional Engineer has reviewed, approved, and authorized said corrected
plans for construction.

No construction shall be undertaken without a City accepted and signed set of Construction
Drawings and a recorded plat or required potable water, sanitary sewer, and/or non-potable
irrigation easements.

GENERAL REQUIREMENTS 6



SECTION 2

SUBMITTAL REQUIREMENTS

2.01 GENERAL

Requirements discussed in this section are the minimum for potable water distribution, sanitary

sewer collection, and non-potable irrigation systems and are not meant to be all-inclusive. Other

requirements may be needed for a complete design. The Design Engineer shall consider the

maintenance and operational aspects of the potable water distribution, sanitary sewer collection,

and non-potable irrigation systems’ infrastructure, as well as constructability in their design.

A.  All construction drawings shall be legible and submitted on PDF 22” x 34” or 24” x 36”
sheets. Additional sizes may be accepted with prior approval.

B. A legend describing all line types, symbols, and abbreviations shall be shown either on the
cover sheet or each individual sheet.

C.  Each sheet in the Construction Drawings shall be marked “PRELIMINARY, NOT FOR

CONSTRUCTION” with the date of submittal. This statement shall be removed on the final

City accepted Construction Drawings.

D. City accepted and signed construction plans are required prior to the City’s issuance of

construction permits.
2.02 PRELIMINARY CONSTRUCTION PLAN REQUIREMENTS

For Preliminary subdivisions, plans shall be submitted to the City for review and acceptance prior
to the preparation of final Construction Drawings. Acceptance of the preliminary submittal shall
constitute only a conceptual acceptance and shall not be construed as acceptance of specific design
details. The preliminary plans’ submittal requirements are outlined below and in the City of
Greeley Community Development Department‘s Construction Plan checklist.

A.  Utility Sheet

1. A general overview of the entire project including, but not limited to, streets (complete
with names), alleys, lot and block numbers, all proposed and existing utilities on and
within 100 feet of the project site, all existing and proposed easement, rights-of-way on
and adjacent to the project site, and storm water facilities.

2. The entire project shall be shown on one (1) sheet unless the project is too large to show
sufficient detail. City acceptance must be granted to show the project on more than one
sheet and a key map to aid in drawing orientation and locating the sheet construction in
relation to the overall project will be required on each sheet.

3. Proposed project phasing for utilities and structures.

4. Proposed point(s) of connection for potable water, sanitary sewer, or non-potable
irrigation mains to the existing system(s). All existing potable and non-potable water
lines shall be labeled with the pipe diameter, type of material, and year of installation

SECTION 2
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(available from the City). All existing sanitary sewer lines shall show existing manholes,
complete with rim and invert elevations, and pipe diameter.

5. Geotechnical bore locations shall be shown in plan view within the utility plans.

6. Any other information deemed necessary by the Design Engineer or City.

2.03 FINAL CONSTRUCTION PLAN REQUIREMENTS

A.

SECTION 2

Final Construction Plans shall contain the same information as indicated in the Preliminary
Construction Plan Requirements section 2.02 of these Criteria with additional requirements
as outlined below and in the City of Greeley Community Development Department‘s Final
Construction Plan checklist. After one (1) year from the original acceptance date, the City
may require resubmittal of the plans for review and acceptance due to revised or updated
City design criteria or construction specifications.

City accepted easements or a City accepted final plat must be executed before final
Construction Plan acceptance.

One set of 22” x 34” or 24” x 36” plans shall be submitted to the City for acceptance
signatures when all known issues have been addressed to the satisfaction of the City.
Additional sizes may be accepted with prior approval. Once the plans receive City signatures,
the Developer or their agents shall make copies of the signed plans and provide them to the
City.

An electronic version, in a format acceptable to the City, of the final Construction Drawings
shall be provided to the City at the time of plan signatures.

Potable water, sanitary sewer, and non-potable irrigation main designs shall be provided on
separate plan and profile sheets specific to potable water, sanitary sewer, and non-potable
irrigation.

The Cover Sheet shall contain a signature line for all Ditch Companies, or end user(s) if the
ditch is not controlled by a Ditch Company, that have their facilities impacted or modified
by the project.

All utility verifications shall be in compliance with Colorado Revised Statute 9-1.5 as
updated.

“Call Utility Notification Center of Colorado (UNCC) at 1-800-922-1987 or dial 811 for
utility locates 72 hours prior to any excavation work” shall be put on all drawing sheets.

Conduit Plan

1. The conduit plan serves to show all proposed utility conduits crossing public rights-of-
way and easements. The conduit plan may be a separate sheet from the utility plan as
requested by the City.

2. Provide a general overview of the project including but not limited to street names, street
rights-of-way, all proposed and existing utilities, all proposed and existing easements,
and lot and block numbers.

SUBMITTAL REQUIREMENTS 8



SECTION 2

Show all utility conduits crossing the public rights-of-way and easements and indicate
the utility conduit diameter, number of conduits, depth of installation, and name of utility
using the conduit.

Add the following note to the conduit plan: “All utility conduit crossings of potable
water, sanitary sewer and non-potable irrigation lines shall be encased in High Density
Polyethylene (HDPE) or fusible C900-16 PVC Pipe, with minimum Standard Dimension
Ratio (SDR) 11 across the entire easement or right-of-way width. The encasement joint
shall be butt fused. Flexible joints are not allowed.”

Construction Plan View

. Clear distance between utilities shall be outside wall to outside wall.

Show and label proposed and existing easements, rights-of-way, and property lines.

Indicate the proposed method of connection to existing potable water distribution,
sanitary sewer collection, and non-potable irrigation systems.

Show all proposed and existing potable water, sanitary sewer, and non-potable irrigation
services. Indicate the station of service locations on the potable water, sanitary sewer,
and non-potable irrigation mains or include a tabular list of stations.

Where the minimum cover over sanitary sewer mains provides less than 10 feet of
elevation difference between the top of foundation grade and the top of the sewer main,
a note shall indicate the lot is served by a “shallow sewer” and appropriate elevation
information shall be provided. Shallow sewer is defined in Section 4 of these Criteria.

Pothole information of all water or sewer mainlines and impacted services. At critical
locations and as determined by City, with date including month and year, elevation, depth
and datum.

Construction Profile View

1.

Show all existing and proposed utility crossings in compliance with Colorado Revised
Statute 9-1.5 as updated. Existing utility crossing locations and elevations shall be
obtained from the current project design field survey. Existing utilities shall be potholed
as required to perform complete and accurate design prior to construction plan
acceptance. Field obtained elevations shall be provided on the Construction Drawings
complete with when the field information was gathered, the exact location where it was
collected, the Firm that performed the potholing and surveying, and the date the survey
was conducted.

a. Clear distance between utilities shall be outside wall to outside wall.

Where the potable water and sanitary sewer mains are within two feet vertically of each
other, all water and sewer services that cross a main shall be shown.

Provide all pertinent information for existing utilities, refer to checklist for details.

Provide pipe slope, manhole inverts in and inverts out (main and service line), and rim

SUBMITTAL REQUIREMENTS 9



elevations and manhole stationing for proposed sanitary sewer lines.
5. Any other information deemed necessary by the Design Engineer or City.
M. Standard Drawing (Detail) Sheets

1. Include all project applicable City of Greeley Standard Drawings as part of the
construction plans set. Water and Sewer Department Standard Drawings are provided in
these Criteria. Refer to the Department of Public Works” SDC and SDDC, latest revision,
for other project related details.

2. All City of Greeley Standard Drawings shall contain the City logo in the bottom left
corner. If any standard City detail is modified, the City logo shall be removed from the
detail and placed on a separate sheet before standard details. All modified detail shall be
stamped by design engineer.

3. Where Standard Drawings are not applicable to the work, provide project specific
construction details. These shall include construction details of critical connections,
atypical crossings, special fittings and appurtenances, and any other details deemed
necessary by the Design Engineer or City.

N.  Requirements for Changes to Final Accepted Plans

1. Should circumstances warrant changes from the City accepted Construction Plans,
acceptance of the changes shall be obtained from the City prior to construction.

2. All modified drawings shall be on 22” x 34” or 24” x 36 sheets. Depending on the extent
of the changes, the City will decide if revised plans are required.

O. Wastewater Pumping Station (Lift Station) Final Construction Plans
1. Lift station final construction plan requirements are specific to the design requirements
of the lift station in addition to state and regional guidelines. Refer to Section 4 for lift
station requirements.
P.  Geotechnical bore logs and groundwater data shall be shown in the Construction Plans.
2.04 FINAL PLAT AND REPLAT REQUIREMENTS
A. Final plats shall adhere to the requirements set forth in the City of Greeley Development
Code Chapter 3: Subdivision Regulations and the Department of Public Works’ SDC, latest

revision. The following requirements shall also apply:

1. Clearly show, label, and dimension newly dedicated and existing potable water, sanitary
sewer, and non-potable irrigation easements.

2. Clearly denote the allocation of any new or existing water dedication credits between the
parcels included on the plat.

3. Where minimum cover over sanitary sewer provides less than 10 feet of elevation

difference between the finished top of foundation elevation and the invert of the sewer

SECTION 2
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main, the plat shall indicate that the lot is served by a “shallow sewer”. Shallow sewer
is defined in Section 4 of these Criteria.

4. Where a single service is allowed for multiple buildings on a single lot the plat shall
indicate that if the lot is ever subdivided the service and main configuration must be
brought into alignment with the current City of Greeley Design Criteria.

5. All platted lots shall be adjacent to a public potable water distribution and sanitary sewer
collection main. No potable water or sanitary sewer services shall cross lot lines.

For all replats where lot lines or street locations change, all existing potable water, sanitary
sewer, and non-potable irrigation mains, services, fire hydrants, fire sprinkler lines, etc. shall
be relocated to their appropriate location or abandoned. Potable water distribution, sanitary
sewer collection, and non-potable irrigation system designs in this replatted area must
conform to the current City of Greeley Design Criteria.

2.05 LANDSCAPE PLANS REQUIREMENTS

A.

G.

No plant material with mature growth greater than three (3) feet in height shall be planted
within potable water, sanitary sewer, or non-potable irrigation easements.

No shrubs shall be planted within five (5) feet or trees within ten (10) feet of potable and
non-potable water meters, fire hydrants, sanitary sewer manholes, or potable water, sanitary
sewer, and non-potable irrigation mains and services.

Clearly show and label all proposed and existing potable water and non-potable irrigation
meter pits/vaults, mains and services, sanitary sewer mains and services, fire hydrants, and
easements on the landscape plans.

Show and label all proposed water taps that will be used for landscape irrigation.

Provide a table summarizing irrigation water use by area per Section 20-254 of municipal
code

See Section 6: Landscape and Irrigation Design Criteria for additional landscape plan
requirements that may apply.

Add sections 2.05-A and 2.05-B of these Criteria as notes on the landscape plans.

2.06 EASEMENTS

A.

SECTION 2

When it is not feasible for potable water, sanitary sewer, or non-potable irrigation main
installation to be in a dedicated street right-of-way, the installation shall be made within a
dedicated easement. The conditions for allowance of such an exception shall be determined
for each individual case. The minimum easement width acceptable to the City is as follows:

1. For a dedicated potable water, sanitary sewer, or non-potable irrigation main easement
containing just one (1) main, the width shall be twenty (20) feet or twice the depth to the
invert of the pipe, whichever is greater. This easement shall be for the exclusive use by
City of Greeley potable water, sanitary sewer, or non-potable irrigation mains. The
easement name, which shall be “PERMANENT POTABLE WATER EASEMENT”,
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“PERMANENT SANITARY SEWER EASEMENT” or “PERMANENT NON-
POTABLE WATER EASEMENT”, and the easement width shall be labeled on the
Construction Drawings and plat.

2. For any combination with two utilities, potable water, sanitary sewer or non-potable
irrigation main easements, the total width shall be thirty (30) feet or twice the maximum
depth to the invert of each utility, whichever is greater. This easement shall be for the
exclusive use by the City of Greeley. The easement name and the easement width shall
be labeled on the Construction Drawings and plat.

3. For any combination with three utilities, potable water, sanitary sewer or non-potable
irrigation main easements, the total width shall be forty (40) feet or twice the maximum
depth to the invert of each utility, whichever is greater. This easement shall be for the
exclusive use by the City of Greeley. The easement name and the easement width shall
be labeled on the Construction Drawings and plat.

4. Where pipes of diameters greater than sixteen inches (16”) are installed additional
easement width may be required to account for pipe width.

B.  The mains within the easement shall be located as centrally as feasible within the easement
while maintaining required separation from other mains and accounting for the depths of
mains where necessary.

C.  There shall be no detention ponds, berms greater than three (3) feet, permanent structures,
fences, trees, shrubs with mature height greater than three (3) feet, or other obstructions that
will impede the ability of the City to adequately maintain and service the main(s) located
within the easement.

D. Easements not dedicated with a plat, shall be dedicated by separate document and recorded
prior to City acceptance of the Construction Drawings. Easement dedication by separate
document shall include:

1. Easement Dedication Form. An easement dedication form shall be completed by the
Developer. Standard easement dedication forms are available in the appendix. The
completed easement dedication form must be signed by the property Owner and
notarized.

2. Exhibit Map. An exhibit map (8 }2” x 117) with sufficient description information to
establish the legal boundary of the easement shall be provided. The exhibit map shall
show and label all existing easements, property lines, and public rights-of-way. The
City may request additional information, not listed here, for the exhibit at the city's
discretion.

3. A Written Legal Description of the dedicated easement boundary.

4. Funds for Recording. The Developer shall provide cash or a check made out to the City
of Greeley for the easement recording fees. The City shall provide the recording fee
sum once all easement documents are finalized. The City does not provide the funds for
recording easement documents.

5. Once the easement dedication documents are accepted by the City and the recording fees

SECTION 2
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2.07

have been provided in the appropriate amount, the City shall have the easement
documents recorded with Weld County.

HYDRAULIC REPORT - POTABLE WATER & SANITARY SEWER

A hydraulic analysis for the potable water distribution and sanitary sewer collection systems for a
given project shall be submitted by the Design Engineer, as a report, to the City for review and
acceptance. The report shall be accepted by the City prior to final Construction Drawing
acceptance. The hydraulic analysis report will be reviewed by the City, along with the Construction
Drawings, in the same review and acceptance process as outlined in Section lof these Criteria.
Projects that move forward to final design without a City accepted potable water distribution and
sanitary sewer collection system hydraulic analysis report are subject to possible design changes,
including but not limited to, pipe re-alignment, upsizing, extensions, and additional stubouts.

The objective of the hydraulic analysis report is to assist the Design Engineer with designing a
project’s potable water distribution and sanitary sewer collection systems to adequately serve peak
demands while adhering to the design requirements set forth in these Criteria. For the potable water
distribution system, the hydraulic analysis report serves as a tool for demonstrating the necessary
number of connection points to the existing system for adequate water line looping, system
reliability and required pipe sizing. For the sanitary sewer collection system, the hydraulic analysis
report evaluates peak flow quantities, flow type, pipe capacity, and flow velocity and establishes
appropriate pipe sizing.

Non-potable irrigation system hydraulic and design reports are also required for projects utilizing
non-potable water for irrigation purposes; however, since non-potable irrigation systems are
unique, the non-potable hydraulic and design report requirements have been provided in section
2.08 of these Criteria.
The written hydraulic report shall include the following information:
A. Title Page

1. Report title.

2. Project name and location.

3. The name, address, and phone number of the Owner, Developer and Design Engineer
that prepared the report.

4. Report preparation date.
B.  Engineer Certification Sheet

1. The report shall be prepared by or under the supervision of a Professional Engineer,
licensed to practice in the State of Colorado, possessing adequate experience in the
design of potable water distribution and sanitary sewer collection systems. The report
shall contain a certification sheet with the following statement to be signed and sealed
by the Design Engineer:

SECTION 2
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“I understand the City’s acceptance does not relieve the Design Engineer’s responsibility
for errors, omissions, or design deficiencies for which the City is held harmless.

Registered Professional Engineer
(Affix Seal)
C.  Table of Contents
D.  Project Description and Location
1. Clearly state the location of the project. Provide a site vicinity map specifying the
project’s geographical location and the project area in acres. The project acreage shall

be the same as on the project plat.

2. Clearly state the land use zoning, estimated number of residential lots or living units,
commercial square footages, and the irrigated acreages.

3. Indicate if the project will be phased. Elaborate on the anticipated timing for each project
phase and the phase’s associated building and infrastructure construction.

4. For multifamily, commercial, or industrial developments, indicate if potable or non-
potable water will be used for landscape irrigation.

5. Identify the locations of all potable water, sanitary sewer, and non-potable irrigation
connection points to the existing systems.

6. Provide the pipe diameter, pipe material, and year of installation for the existing potable
water, non-potable water, and sanitary sewer lines.

E.  References and Appendices

1. Provide a page referencing all design criteria, resources, and modeling software used in
preparing the hydraulic report.

2. Provide appendices as necessary to include modeling result printouts, copies of demand
assumption data, and fire flow test results.

3. Hydrant flow tests results may be available from Greeley Fire Department (970-350-
9511). Obtained fire flow test pressures will be evaluated for use by the City on a case
by case basis.

F.  Potable Water System Report Requirements and Assumptions

1. Provide all used equations, demand assumptions, and essential design requirements,
parameters, and constraints.

2. Indicate the software package(s) and version used for the water system modeling.

3. Indicate in which City of Greeley potable water pressure zone the project is located.

SECTION 2
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4. Provide calculations for estimated population, design flows and velocities, irrigated
acreage, irrigation application rates, peaking factors, and any other necessary design
calculations.

5. Provide hydrant fire flow and fire sprinkler system flow requirements.

G. Potable Water System Analysis and Modeling

1. Modeling Scenarios

a. Static. The static scenario shall establish the available water pressure for the site

with no demands on the system and serves to check that pressure requirements are
maintained.

b. Peak hour demand plus fire flow. This scenario shall include peak hour domestic
water use! demands plus fire flow?.

c. Peak hour demand plus fire flow with one (1) water connection closed. While using
the determined potable water demands for the peak hour plus fire flow scenario, each
connection to the existing potable water system shall be closed, in turn, and modeled.
Fire flow shall be placed at a hydrant nearest to the closed connection. This scenario
represents a worst-case water demand condition and shall only serve to demonstrate
how the potable water distribution system within the development functions during
this condition. It is acceptable to have the potable water system velocity
requirements violated in this scenario only. The system must maintain a minimum
pressure of 20 psi with fire flow.

d. Phasing. Water modeling shall be required for the incomplete potable water system
as indicated per the planned phasing on the Construction Drawings, in order to
demonstrate that peak hour demand plus fire flow can be met for the interim phased
condition.

The hydraulic report shall verify that a proposed potable water system can provide
the required water demands for a given development, at an acceptable pressure, and
meet the overall potable water system design requirements set forth in these Criteria.
At the City’s discretion all ultimate connections to existing water mains may be
required regardless of development phasing. Upsizing water mains within a
development as a means to increase water system capacity in lieu of making a
connection to another water source, is not permitted.

If the hydraulic water model demonstrates that a larger main is required to serve the
phased condition than would be needed for the full build out condition, the
Developer is required to install the larger pipe at their expense and is not eligible for
pipe oversizing reimbursement from the City when the larger pipe is no longer
needed.

! Domestic water use shall refer to all household and corresponding lot irrigation for single family and applicable
multifamily residential potable water use. It shall also refer to all potable water use, including potable irrigation, for
commercial and industrial uses.

2 Fire flow shall be inclusive of fire hydrant and fire sprinkler flow. Residential, commercial, or industrial
developments requiring fire sprinkler systems shall have fire sprinkler demands, in addition to hydrant fire flows,
placed in the hydraulic water model at appropriate node locations.

SECTION 2
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Additional scenarios. At the City’s discretion, the City may require additional
scenarios, adjustments to the fire flow placement, reservoir elevations, and existing
system connections, revisions to the pipe and node schematic layout, and other model
modifications as necessary to verify that the proposed potable water system will meet
the design requirements and potable water demands of the development and the City
as a whole.

At the City’s discretion, the hydraulic analysis may be required to extend beyond the
limits of the project boundary.

Demands for undeveloped parcels shall be calculated based on the higher of the
current or anticipated land use or zoning of the property.

Model must be compatible and capable of being integrated with City’s hydraulic
model developed with InfoWater. Model must be provided to Water and Sewer upon
request.

2. Modeling Procedure

a.

Connections to the existing potable water distribution system are typically denoted
as reservoirs with the same hydraulic grade elevation. The City shall provide inflow
pressure.

Place estimated domestic water, fire sprinkler, and irrigation tap demands at
appropriate node locations within the model as they relate within the project.

Locate fire flow demands at hydrant locations according to the modeling scenarios
in section 2.07-G of these Criteria. The maximum allowable fire flow provided from
any one (1) hydrant shall be 1,500 gpm. If the required fire flow is in excess of 1,500
gpm, the next closest hydrant shall be used until the required fire flow is met.

Depending on the location of the development, existing potable water system
performance and reliability in the area, number of available potable water
connections, and surrounding land uses, some of the project’s proposed potable
water connections may require modeling as a demand point or no connection instead
of a water source. The City shall provide additional outflow demands for a
development on a case by case basis.

H. Potable Water System Report Results

1. Provide a schematic layout of the potable water distribution system showing and labeling
the reservoir connections, pipe network, and demand nodes as presented and analyzed
for each water model scenario.

2. Provide a Reservoir Report for the static condition. The Reservoir Report shall include
the following information:

a.

b.

SECTION 2

Reservoir Identification Label

Elevation (ft) per City of Greeley datum
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3. Provide Pipe Reports for all modeled scenarios. Pipe Reports shall include the following
information.

a. Modeled Scenario Title

b. Pipe Identification Label

c. Pipe Length (ft)

d. Pipe Diameter (in)

e. Pipe Material

f. Hazen-Williams Coefficient

g. Pipe Control Status (open or closed)
h. Pipe Velocity (ft/s)

i. Upstream Calculated Pressure (psi)
j.  Headloss (ft)

4. Provide Junction/Node Demand Reports for all modeled scenarios. Junction/Node
Demand Reports shall include the following information:

a. Modeled Scenario Title
b. Node Identification Label
¢. Node Elevation (ft) per City of Greeley datum
d. Node Demand (gpm)
e. Calculated Hydraulic Grade (ft)
f.  Pressure (psi)
L Potable Water System Design Conclusions
1. Discuss hydraulic analysis results for all modeled scenarios.

2. Confirm that the pipe velocity and pressure requirements during the peak hour demand
plus fire flow operating condition are met per Section 3 of these Criteria.

3. Confirm that the pressure requirements during the peak hour demands plus fire flow
operating conditions, with one water connection closed, are met per Section 3 of these
Criteria.

4. Discuss any potable water line oversizing required by the City over and above what is
necessary for the development’s potable water needs.

SECTION 2
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SECTION 2

For phased developments, discuss phased construction of the potable water distribution
system and confirm that potable water pipes are sized and looped appropriately to meet
the peak hour, plus fire flow demand velocity and pressure requirements during the
interim condition.

Sanitary Sewer System Design Requirements and Assumptions

1.

Provide all used equations, demand assumptions, and essential design requirements,
parameters, and constraints.

If a model is required, it must be compatible with the City’s InfoSWMM model. Model
must be provided to Water and Sewer upon request.

Provide calculations for estimated population, design flows, peaking factor(s), hydraulic
design, infiltration, flow type, and any other necessary design calculations.

Sanitary Sewer Systems Analysis and Modeling

1.

If the development is phased, the sanitary sewer system shall be analyzed for full build
out. This evaluation shall include the development’s sanitary sewer flows and anticipated
offsite sanitary sewer flows impacting the sanitary sewer system within the development.

Evaluate the development’s sanitary sewer sizing for capacity to convey offsite flows.

Undeveloped areas shall have sanitary sewer flows calculated based on the higher of the
current or anticipated land use or zoning of the property.

The City may require additional analysis in order to further verify that the proposed
sanitary sewer system will meet the design requirements and needs of the development
and the City. The City will evaluate sanitary sewer system hydraulic evaluations on a
case by case basis.

Sanitary Sewer System Report Results

1.

Provide a schematic layout of the sanitary sewer collection system showing and labeling
all manholes, design points used for analysis, pipe slopes, and pipe sections.

Provide written calculations or printouts of software analysis results for each pipe
evaluation including the following information:

a. Pipe Diameter (in)

b. Material

c. Date of installation

d. Pipe Slope (%)

e. Sub and Super Critical Calculations, when a model is required

f. Manning’s n Value
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g. Pipe Discharge-(gpm)
h. Pipe Flow Velocity (ft/s)

i.  Pipe Flow Depth (in)

j- d/D (depth of flow/diameter of pipe)

k. Maximum Capacity at d/D of 50% and/or 80% — (gpm) dependent on date of
installation

M. Sanitary Sewer System Conclusions

1.

2.

Discuss analysis results for all pipe evaluations.
Confirm that acceptable pipe velocities and flow depth criteria are met.

If design constraints arise and pipe velocity, flow depth, minimum allowable slope per
pipe diameter, or any other Criteria requirements cannot be maintained, the Design
Engineer shall provide the City written explanation as to why the Criteria is violated,
why the non-standard sewer system design should be accepted, and request a variance to
the Criteria. Water & Sewer Department acceptance is required for the variance.

Discuss any sanitary sewer main oversizing required by the City over and above what is
necessary for the development needs.

Indicate if the development is served by “shallow sewer.” Shallow sewer is defined in
Section 4 of these Criteria.

Discuss potential impacts that future upstream developments may have on the sanitary
sewer capacity through the proposed development. Explain the capacity issues within
the development and the proposed solutions for resolving them.

N.  Supplemental Engineering Calculations

1.

2.

These calculations shall include but are not limited to pipe restrained lengths, external
pipe load analysis, traffic loadings, casing pipe wall thickness, and air and vacuum
release valve sizing.

Any calculations deemed necessary by the Design Engineer or City.

0. Wastewater Pumping Stations (Lift Station) Design Report

1.

Refer to Section 4 of these Criteria and CDPHE for lift station design and approval
guidelines and lift station design report requirements.

2.08 DESIGN REPORT — NON-POTABLE IRRIGATION SYSTEM

The objective of the non-potable irrigation system design report is to assist the Design Engineer
with designing a non-potable irrigation system and storage facility to adequately serve peak season
irrigation demands while adhering to the design requirements set forth in these Criteria. Refer to
section 2.07 of these Criteria regarding report review and acceptance.

SECTION 2
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The non-potable irrigation system design report shall include, but is not limited to, the following
information:

A.  Title Page, Engineer Certification Sheet, and Table of Contents requirements, refer to section
2.07 of these Criteria.

B.  Project Description and Location

1.

Clearly state the location of the project. Provide a site map identifying the project area
and location of the non-potable storage facility (pond), pump station, discharges/fill
lines, and overflow works.

Indicate if the non-potable system will be phased. Elaborate on the anticipated timing of
the project phasing and how it will affect the overall design and construction of the non-
potable irrigation system.

If connecting to an existing non-potable irrigation system, identify locations of pipe
connections. Provide the pipe diameter, pipe material, and year of installation of the
existing main.

C. References and Appendices

1.

2.

Provide a page referencing all design criteria, resources, and modeling software used in
preparing the design report.

Provide appendices as necessary to include supplementary information.

D. Non-potable Irrigation System Report Requirements and Assumptions

1.

Provide all used equations, assumptions, design methodologies, essential requirements,
parameters, and constraints.

Indicate any software package(s) and version used for the non-potable pipe system
modeling. The model should be compatible with Innovyze InfoWater for incorporation
into the City’s model.

Provide calculations for determining irrigated acreage, required storage volume, pond
design including high and low operating elevations, watering requirements, application
rates, and design flow.

Provide the number and type of pumps, motor horsepower, system head curves, head
computations, discharge pressure, and any other pertinent information for the pump
system design.

E. Discussion Items

1.

SECTION 2

Discuss specific design features of the non-potable irrigation system and their
requirements, including but not limited to, non-potable/potable water sources and means
of delivery into the system, the lining and aeration system, pond shoreline treatment,
overflow works, and pond design.

General design requirements for the pump station, including but not limited to, power
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H.

and electrical requirements, control and monitoring systems, and building requirements.

Non-Potable Irrigation System Analysis and Modeling

1. The non-potable irrigation system shall be modeled for the static scenario and the
design irrigation demands scenario. Refer to section 2.07 of these Criteria for
modeling procedures and report results requirement.

Non-potable Irrigation System Design Conclusions

1. Discuss hydraulic analysis results for all modeled scenarios.

2. Confirm that the pipe velocity and pressure requirements during irrigation demand are
met per Section 5 of these Criteria.

The City may require electronic copies of the hydraulic models be submitted.

2.09 GEOTECHNICAL SOILS REPORT

A.

A geotechnical soils evaluation, prepared by or under the supervision of a Geotechnical
Engineer, licensed in the State of Colorado, shall be submitted to the City for review and
shall be accepted by the City prior to final Construction Drawing acceptance. The
geotechnical soils report shall describe the classifications and characteristics of the soils
encountered on the project and include recommended methods of backfilling and
compaction. Refer to the Department of Public Works’ SDC, latest revision, for soils testing
and geotechnical soils report requirements.

The Geotechnical Engineer shall evaluate groundwater conditions for the site and provide
recommendations for sanitary sewer main groundwater barriers.

The geotechnical soils evaluations shall include information required to determine potential
corrosive soils with pH and resistivity, refer to section 3.11 of these Criteria.

2.10 VERIFICATION SURVEY DRAWING REQUIREMENTS

A.

SECTION 2

Prior to paving, the Design Engineer shall provide the City with a survey of the installed
potable water, sanitary sewer, and non-potable irrigation systems. The purpose of this survey
is to verify that the mains and appurtenances were installed per design and within allowable
construction tolerances. Once the City has accepted the verification survey, the City shall
give the Contractor written notice to proceed with paving construction. Verification Survey
plans are not As-Constructed Record drawings. See section 2.11 of these Criteria for As-
Constructed Record Drawing requirements.

The Verification Survey drawing(s) shall be prepared for easy modification and transition to
final As-Constructed Record drawings.

The Verification Survey drawings shall be modified from the original construction plan and
profile sheets showing the design information as well as the surveyed information. The
original design information shall be shown as “lined through” if as constructed conditions
differs from approved construction plans. The surveyed information shall be located in the
same area as the design information and shall be either “clouded” or made with a heavier line
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2.11
A.
B.
C.
SECTION 2

weight than the design information for clear differentiation.

Verifications Survey drawings shall be prepared by a Professional Engineer. Surveyed
elevations for the Verification Survey shall be obtained by a Colorado Registered Land
Surveyor. The Surveyor shall obtain horizontal locations, surveyed elevations and
information for the following: To the same precision and datum as design drawings.

1. Potable and non-potable — Horizontal locations of valves, fire hydrants, blow-offs,
air/vacuum release valves, and top of pipe elevations at all valves.

2. Sanitary sewer — Horizontal locations of manholes, diameter of manholes, sizes of
installed pipe, invert elevations of all mainline pipes and services entering and exiting a
manhole, distances between manholes, pipe slopes based on the surveyed invert
elevations, and proposed manhole rim elevations.

3. Utilities — Provide horizontal and vertical location of all existing and proposed utility
crossings.

4. For potable and non-potable water lines, provide the proposed final ground elevations at
all valve boxes. Surveyed top of valve nut and valve nut key extension elevations. This
information must be used to calculate top of pipe elevation based on the height of the
installed valve bonnet, which varies due to pipe diameter and valve manufacturer.

5. Any other surveyed information as required by the City.

Construction tolerances shall be:

1. Water System - Horizontal locations: + 0.30 feet and Elevations: + 0.30 feet

2. Sanitary System - Horizontal locations: + 0.30 feet and Elevations: = 0.02 feet

Survey measurement accuracy shall be:

1. Horizontal locations: + 0.10 feet

2. Elevations: = 0.01 feet

AS-CONSTRUCTED RECORD DRAWING REQUIREMENTS

The Contractor and Design Engineer shall be responsible for recording As-Constructed
information on a set of Record Drawings kept at the construction site. A representative of
the Developer shall monitor construction to assure that changes in construction (as approved
in writing) and other pertinent details, such as horizontal location of fittings and manholes,
valves, top of pipe elevations, manhole inverts, service tap locations, pipe sizes, depths, etc.
are kept current on the As-Constructed Record Drawings.

Where the construction is phased with a more than 30-day lapse between phases, As-
Constructed Record Drawings shall be submitted to the City after each completed phase. The
Construction Drawings for all future phases shall also reflect the “As-Constructed”
conditions of the previous phases.

At a minimum, the As-Constructed Record Drawings set shall include the following sheets
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from the original accepted Construction Drawings:

1. Cover Sheet

2. Utility Plan

3. All potable water, sanitary sewer, and non-potable irrigation plan and profile sheets.

4. All construction details and City of Greeley Standard Drawings that were used in the
construction of the potable water distribution, sanitary sewer collection, and non-potable
irrigation.

5. Landscape plans.

The As-Constructed Record Drawings shall show the original design information as well as

the As-Constructed information. The original design information shall be shown as “lined

through”. The As-Constructed information shall be located in the same areas as the design
information and shall be either “clouded” and/or made with a heavier line weight as the

design information for clear differentiation. The month and year of the construction shall
also be noted.

A Colorado Registered Land Surveyor shall certify the As-Constructed horizontal locations
and surveyed elevations of all items listed in section 2.10 of these Criteria in addition to:

1. Final sanitary sewer manhole rim elevations and Inverts.
2. Final top of water valve box elevations, top of pipe.

3. Construction tolerances shall be evaluated based on original design and City design
criteria.

4. Measurement tolerances shall be:

i. Horizontal locations: +0.10 feet

ii. Elevations: + 0.01 feet
The project responsible Design Engineer and Land Surveyor shall observe construction, as
required, in order to certify the conditions and information recorded on the As-Constructed

Record drawings is true and correct.

The General Contractor for the project shall sign each drawing sheet of the As-Constructed
Record plans set with the following statement:
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L, , hereby state that this project was constructed to City of Greeley
accepted Construction Drawings and standards, as designed by the project Design Engineer,
and as field staked by the project Land Surveyor. All deviations to the approved Construction
Drawings, standards, design, or survey were so noted on field drawings and these were
provided to the project Design Engineer for acceptance and inclusion in the As-Constructed
Record Drawings.

Construction Company

Address

Authorized Representative

Title Date

H. A Professional Land Surveyor shall perform or directly supervise all field survey data
collection to verify the As-Constructed conditions and shall stamp and seal each drawing
sheet in the As-Constructed Record Drawing set with the following statement:

L, , hereby state that this project was field staked for construction per
City of Greeley accepted Construction Drawings and standards and in accordance with the
project design. I certify that the field survey information obtained for the As-Constructed
Drawings was obtained in accordance with City current standards and is accurately
represented on these As-Constructed Record Drawings.

Registered Professional Land Surveyor

(Affix Seal)

L A Professional Engineer shall review all the As-Constructed information for compliance with
the original approved design and standards and shall stamp and seal each drawing sheet in
the As-Constructed Record plan set with the following statement:

I, , hereby state that I have reviewed the As-Constructed information
provided by the project Contractor and project Land Surveyor. I certify that according to the
information provided the As-Constructed Record Drawings are in compliance with the City
of Greeley accepted Construction Drawings and standards and will function as designed.

Registered Professional Engineer

(Affix Seal)

J. As-Constructed Record signed and sealed drawings shall be submitted to and accepted by
the City prior to issuance of Substantial Completion, in the form of one electronic PDF
version and one file package containing GIS spatial data compatible with ESRI ArcGIS using
the coordinate system referenced in the most recent City of Greeley Control Points Datasheet.
The two (2) year warranty period for the installed potable water, sanitary sewer, and non-
potable irrigation systems will begin after the Certificate of Substantial Completion has been
issued by the City. The request for the Substantial Completion Certificate may be initiated
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SECTION 2

by the City or requested by the Developer, but in all cases is the sole responsibility of the
Developer.

The City will compare the certified As-Constructed Record Drawing information with the
approved Construction Drawings, previously submitted Verification Survey, and information
the City may be aware of during the construction process. Any corrections, additions, or
omissions to the As-Constructed Record Drawings shall be provided to the Design Engineer
who prepared the As-Constructed Drawings for changes.

The Certificate of Substantial Completion, will NOT be granted until the As-Constructed
Drawings for the potable water, sanitary sewer, and non-potable irrigation systems are
accepted by the City. (Ordinance 44, 2002)

The Certificate of Final Acceptance occurs at the end of the two year warranty period and
final walk through of the project.

REIMBURSEMENT FOR PUBLIC INFRASTRUCTURE DESIGN AND INSTALLATION
COSTS

A.

The City may require the Developer to install a potable water, sanitary sewer or lift station,
non-potable irrigation main or non-potable pond and pump station larger than is needed to
adequately serve development.

For the installation of mains the City will reimburse the Developer for the materials costs
above that required for the development. The difference in materials costs shall only include
the difference in pipe materials, manhole materials, valve materials, and fitting materials.
Additional materials costs, if any, shall be agreed upon in writing, prior to commencement
of construction.

For sanitary sewer collection main oversizing, the City may reimburse the Developer for
additional costs due to sanitary sewer main installation excavation depth or width beyond
that required for the development.

If the City requested oversizing results in significant change to horizontal or vertical
alignment, additional reimbursement may be agreed to prior to construction.

For the installation of sanitary sewer lift stations and non-potable ponds and pump stations
the City will reimburse the Developer for the materials costs above those required by the
development on a pro rata basis using the portion of the lift or pump station capacity that is
not required for the development. The scope of the reimbursement and the reimbursement
ratio shall be agreed upon in writing prior to the commencement of construction.

For non-potable pond oversizing, the City may reimburse the Developer for extra excavation
and materials costs due to additional depth above that required size for the development.

The Developer shall submit a materials list with unit prices, quantities, and, if appropriate, a
cost comparison between the two pipe sizes under consideration. Reimbursement will only
be paid after the As-Constructed Record Drawings have been accepted by the City. Copies
of material invoices for materials delivered to the development site and used in construction
shall be provided along with the Developer’s request for reimbursement.

SUBMITTAL REQUIREMENTS 25



If the Developer is required to design and construct off site potable water, sanitary sewer, or
non-potable irrigation mains in order to serve the development, the Developer may be eligible
for design and construction cost reimbursements from other developments that connect to
that main. Conversely, if the Developer connects to potable water, sanitary sewer, or non-
potable irrigation mains constructed by another Developer or the City, the Developer may be
required to participate in the design and construction costs of those lines. Refer to the City
of Greeley Charter and Code, Title 20: Public Services, sections 20-159, 20-160, 20-161,
20-322, 20-323, and 20-324 for additional reimbursement requirements.

2.13  Subsurface Utility Engineering

A.

SECTION 2

All development and underground facilities shall meet or exceed the requirements of the
Colorado Revised Statute 9-1.5-102 and 103 or as amended.

All services including potable water, non-potable irrigation water, and sanitary sewer must
be locatable up to the structure using tracer wire. See Water & Sewer standard details for the
required tracer wire specifications.

Potable and non-potable irrigation water mains shall be locatable using tracer wire. See Water
& Sewer standard details for the required tracer wire specifications.

Sanitary sewer mains do not require tracer wire as they are electronically locatable by other
means, including. robots, sonde, and camera systems.
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SECTION 3

POTABLE WATER DISTRIBUTION SYSTEM DESIGN CRITERIA

3.01 GENERAL

A.

The purpose of this section is to provide information for the design and layout of a potable
water distribution system. Potable water distribution system design shall be in accordance
with the City of Greeley Water Master Plan, latest revision, and these Criteria.

This section is not intended to be inclusive of all situations and the Design Engineer may be
required to use additional engineering judgment to meet the overall design intent for
constructability and long-term operations and maintenance. This Design Criteria typically
applies to potable water mains sixteen inches (16”) in diameter and smaller. The City of
Greeley Water and Sewer Director reserves the right to make final determinations of the
system design based on the best interest of the City’s system. Refer to standard detail
drawings for additional design information.

3.02 DEFINITIONS

A.

B.

C.

Potable Water Distribution Mains
1. A potable water distribution main is a water pipe that primarily serves as a delivery
conduit to transport potable water from transmission mains or reservoirs directly to

individual water services.

2. Potable water distribution mains within the City are eight inches (8”), twelve-inches
(12”), and sixteen-inches (16”) in diameter.

Potable Water Transmission Mains

1. A potable water transmission main is a water pipe that primarily serves as a delivery

conduit to transport potable water directly to the distribution reservoirs and mains.

2. Potable water transmission mains are generally larger than sixteen inches (16) in diameter.

Potable Water Services

1. Potable water services include all piping, fittings, and appurtenances used to convey
potable water from the distribution main to the customer.

3.03 DESIGN FLOW

A.

SECTION 3

The potable water distribution system shall be designed to transport peak hour plus fire
flow demands in accordance with these Criteria.

All water demands used in the design of potable water distribution systems are subject to
approval by the City.
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Design Flow

1. The water demand criteria presented in the following table are minimum criteria and

the City reserves the right to modify the Criteria, at any time, for the design of specific
projects. Potable water demand criteria for uses not provided in the table shall be

determined during system design.

TABLE 3-1: Potable Water Design Flow

Residential

Zoning based on City of Greeley Charter and Code, Chapter 24.401, Zoning District

Use Ugl:i::er Occupancy Peak Hour Demand
R-E 3 3.1 persons 1.9 gpm/unit
R-L 5 3.1 persons 1.9 gpm/unit
R-M 10 2.7 persons 1.7 gpm/unit
R-H 20 1.7 persons 1.1 gpm/unit
R-MH 15 1.7 persons 1.1 gpm/unit

*Use these unit per acre values unless specific unit counts are known

Commercial

Where uses are known, use the specific demand values. Commercial demands based on
1000 ft? of building area unless noted otherwise. Otherwise use the appropriate zoning
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demand values.

Use Average Day Demand without Irrigation
C-L 1500 gpd per acre
C-H 3000 gpd per acre
I-L & I-M 1500 gpd per acre
I-H 3000 gpd per acre
Use Average Day Demand
Restaurant 500 gpd
Retail/Offices 200 gpd
Grocery Store 430 gpd
Laundry, Dry Cleaning 1000 gpd
Auto Dealer, Repair/Service 115 gpd
Car Wash with Water Reuse 1500 gpd
Hospital 380 gpd
Hotel/Motel 350 gpd
Retirement & Nursing Home 350 gpd

12 gpd/student without showers

School 36 gpd/student with showers
Religious Building 300 gpd
Warehouse (Non-industrial) 25 opd
Irrigation 25 gpm per acre
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2. Irrigation is included in the residential water demand, but not included in the
commercial water demand. Irrigation demands for commercial uses shall be
determined using the provided irrigation demand criteria and the commercial
development’s estimated irrigated acreage.

3. For residential demands without irrigation flows, a base flow of 60 gallons per capita
per day shall be used.

4. Treat Mixed-Use High Intensity Zoning as 50% R-H and 50% C-H and Mixed-Use
Low Intensity Zoning as 50% R-H and 50% C-L unless a more detailed breakdown is
known.

5. Due to the extreme variation in water consumption amongst the different types of
industry, industrial water demands shall be determined during system design when the
industrial use is known.

Peaking Factor

1. The peaking factor for indoor water use should align with the peaking factor for
sanitary sewer in most situations. Instances where the two peaking factors do not align
will require approval by the City of Greeley.

2. A domestic peaking factor shall be obtained from ASCE Peak Flow Curve G':

P_18+\/F
N

Where P = Population in thousands (example: P = 2 for population of 2,000)

F
18+ /50000
Pf ==
F
4+ /50000

Where F = Flow in gallons per day (based on 60 gpcd in Table 4-1)
Fire Flows

1. Contact City of Greeley Fire/Rescue Department (970-350-9510) for the latest adopted
fire code and to confirm project fire flow requirements.

2. For design purposes, the maximum allowable fire flow provided from any one (1)
hydrant is 1,500 gpm. Fire flow may be obtained from more than one (1) fire hydrant
providing the additional hydrants are accessible to any possible fire location and meet
the spacing requirements and distances from structures as specified in section 3.19 of
these Criteria and by the City of Greeley Fire Department.

! American Society of Civil Engineers (ASCE). 1982. Gravity Sanitary Sewer Design and Construction. Manuals
and Reports on Engineering Practice — No. 60. Reston, VA: American Society of Civil Engineers.
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3.04

3.05

3.06

PRESSURE REQUIREMENTS

Potable water distribution systems must be designed to provide minimum and maximum system
pressures as discussed in the following sections. Water system pressure information for the
City’s existing system shall be verified by the City.

A.  The potable water distribution system in all areas shall be designed for a maximum
pressure of 125 psi and a minimum pressure of 40 psi at peak hour demands without fire
flow.

B.  Twenty (20) psi residual pressure is required at any one (1) hydrant with peak hour demand
plus fire flow with one (1) water connection closed.

C.  Pressure zones shall conform to existing City of Greeley pressure zones as provided in the
Water Master Plan, latest revision. Specific information on the pressure zones or to
confirm which pressure zone a development or site is actually located may only be obtained
from the City. See Table 3.2 for ground elevation ranges for each pressure zone.

D.  Pressure regulating valves (PRV) or control valves will be required between pressure
zones. The final PRV location shall be determined by the City.

TABLE 3-2: Pressure Zone Elevation Ranges

Pressure Zone Elevation Range
Zone 1 4740°— 4500’
Zone 2 4840°— 4740’
Zone 3 4940°— 4840’
Zone 4 5060’— 4940’

HYDRAULIC DESIGN
A.  Friction Coefficient

1. Potable distribution mains shall be designed using a Hazen-Williams friction coefficient
“C” equal to 120.

B.  Velocity

1. All pipes shall be sized for a maximum water velocity of no greater than five (5) feet
per second (fps) at peak hour demand and seven (7) fps at peak hour demand plus fire
flow.

POTABLE WATER MAIN SIZE

A.  Unless specifically indicated in the Water Master Plan, sixteen-inch (16”) mains are
required every mile and twelve-inch (12”) mains are required every half-mile. Other
distribution mains shall have a minimum diameter of eight inches (8”).

B.  Hydrant leads connecting to the potable distribution system shall be six inches (6”) in
diameter. Other pipe diameters for hydrant leads are prohibited.
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3.07

3.08

3.09

SECTION 3

DEPTH OF BURY

A.

The minimum depth of cover shall be five (5) feet and the maximum depth of cover should
generally not exceed six (6) feet. Design preference is to minimize lowering which can be
challenging to locate and maintain.

When design or constructability constraints are present, deeper or shallower water main
installation may be permitted only with acceptance from the City. Additional design and
installation considerations may be required by the City depending on the situation. Design
considerations should minimize additional fittings and elevation changes where feasible.

CONNECTIONS TO THE EXISTING POTABLE WATER SYSTEM

A.

Main connections to the existing potable water distribution system shall be made by wet tap
or cut in tee. All wet taps and all cut-in tees on mains smaller than 16” diameter shall be
made by the Contractor under the direct supervision of the City. It is the Contractor’s
responsibility to provide all approved tapping materials (tapping sleeves, tapping valves,
insulator kit, etc.).

Taps for new 8” and 12”” main connections to existing 16” or larger mains shall be
performed by the City unless otherwise directed.

Connections to the existing transmission mains or distribution mains larger than sixteen-
inch (16”) shall be limited and must be approved by City.

For wet taps on existing transmission mains or sixteen-inch (16”) and larger distribution
mains, manufacturer’s shop drawings and specifications for the proposed tapping sleeve
shall be submitted to the City for review and acceptance prior to installation of the tapping
sleeve by the Contractor.

Taps on existing transmission mains or sixteen-inch (16”) and larger distribution mains
shall require the installation of an insulator kit between the tapping sleeve and tapping
valve.

Connection to cast iron mains constructed prior to 1950 may require replacement or non-
standard fittings which must be reviewed and approved by City of Greeley Water & Sewer
department.

Construction documents shall include a note for all wet taps: “Contractor to reference
specifications for approved tapping materials and prior to installation shall contact
Distribution for direct supervision of installation by the City.”

LOCATION AND LOOPING OF POTABLE WATER MAINS

A.

Potable water mains shall be located in the center of a dedicated street right-of-way, where
feasible, or within a dedicated exclusive easement of appropriate width. If narrow street
sections do not allow the water line to be located in the center of the street right-of-way
while maintaining clearances from other utilities and the lip of street gutter, the City may
allow the potable water main to be located five (5) feet offset from centerline of the street
right-of-way. City approval is required for all other proposed potable water main locations.
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B.  Potable water mains shall not be located under any raised medians or where raised medians
will be required with any future street improvements included in the City’s Transportation
Master Plan. Potable water mains shall be centered in an adjacent lane of a dedicated street
right-of-way.

C.  The centerline of potable water mains shall not be placed closer than five (5) feet to the lip
of street gutter without prior acceptance by the City. Preferred location is to maximize
distance from lip of gutter.

D. Potable water mains serving a cul-de-sac shall be extended to within ten (10) feet of the lip
of street gutter at the end of the cul-de-sac and shall have a hydrant assembly placed on the
line.

E. A potable water main serving one (1) lot shall extend all the way across the frontage for
that lot.

F.  Where non-compliant or private water mains or service lines exist within or adjacent to a
new development, replacement of lines or additional connections to those lines may be
required.

G. Permanent dead-ends are prohibited without prior approval by Water & Sewer. City
preference is no dead-end lines and may require additional infrastructure to meet water
quality requirements.

H.  Temporary dead-ends with services shall have a fire hydrant or a flushing station with an
acceptable discharge point at the end of the line.

L Temporary dead-ends with no services shall have a closed valve at the point of connection
with the active distributions system and will not require a hydrant or flushing station after
the valve.

J. For temporary phasing, an adequate number of connections to the existing potable water

distribution system as determined through hydraulic modeling and approved by the Water
& Sewer shall be provided.

1. Potable water mains shall extend to the extremities of the property or the subdivision
served. Extensions shall be in appropriate locations to provide adequate water
connections and to maintain looping requirements for adjacent, future developments
and to facilitate the completion of the grid described in section 3.06 of these Criteria.

2. Water mains shall be extended offsite when required to tie into the existing distribution
system for additional water source connections. Appropriately sized easements shall be
provided.

K. Inall instances, the City shall determine the potable water system looping, connections, and
valving in order to maintain overall water system performance. Ultimately, the required
source connections to the existing potable water system shall be solely determined by the
Water & Sewer Department.

1. New developments shall have at minimum two separate and distinct connections to the
existing system to provide reliability for maximum fire flows in case of pipe failure and
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better system circulation to maintain acceptable water quality. Source connections shall
be made on opposite sides of the development.

3.10 POTABLE WATER SYSTEM PHASED INSTALLATION AND STUBOUTS

A.

Potable water distribution system phasing, if proposed by the Developer, shall be clearly
identified on the overall utility plan. Water plan and profile sheets shall clearly show and
label the phasing transitions in the potable water line design.

The proposed potable water system phasing shall maintain looping integrity within the
system as described in section 3.09 of these Criteria.

The phased potable water system design shall meet the phased water demands for the
development and adhere to all potable water system and hydraulic design requirements
provided in these Criteria.

Locate line valves and temporary fire hydrant and flushing station at the end of each phase
or stub out, as described in section 3.09 of this criteria. The stubout shall be shown on the
potable water plan and profile sheets.

Phased water line or stubout construction shall be extended a minimum ten (10) feet
beyond phased street paving to avoid asphalt removal during excavation for future
connections.

Phased potable water mains or stubouts intended for future connections shall be valved
such that only one (1) valve needs to be closed when the main is extended and no
customers are without water service when the line is extended. The valve must be
appropriately restrained so it will not “blow off” when the water line is exposed and all
thrust blocking is removed for the extension. See section 3.14 of these Criteria regarding
pipe restraint.

The maximum length of a stubout shall be fifty (50) feet unless otherwise approved by the
City.

Potable water main stubouts not utilized shall be abandoned. Refer to appendix section 43
— Policies Impacting Design and Construction for abandonment procedures.

3.11 PIPE MATERIAL

A.

SECTION 3

Potable water pipes less than or equal to sixteen-inches (16”) in diameter shall be AWWA
C151 cement-lined ductile iron pipe or AWWA C900-16 polyvinyl chloride (PVC)
pressure pipe.

1. HDPE pipe and fused PVC may be used with City approval for specifically identified
purposes, location and uses such as horizontally bored crossings.

The Design Engineer shall specify the pipe material and class, as required for specific
project conditions. The pipe material and class shall be called out on the Construction
Drawings.

POTABLE WATER DISTRIBUTION SYSTEM DESIGN CRITERIA 33



All ductile iron pipe shall be protected against soil corrosion based on the corrosion level
determined from pH and Resistivity levels in accordance with the following table. If the
corrosion level is found to be Medium or lower, the pipe shall be wrapped with 8-mils of
V-Bio Enhanced Polyethylene Encasement in accordance with AWWA C105. If the
Corrosion level is Medium-High or High, then additional Zinc coating of the pipe shall be

required.
TABLE 3-3: Corrosive Soil Function of pH and Resistivity
pH Resistivity (Ohms-cm) Corrosion
<3.5 Any High
35_4 <4,500 High
’ >4,500 Medium-High
<4,500 High
45-55 4,500-5,000 Medium-High
>5,000 Medium
<1,000 High
5560 1,000-5,000 Medium-High
' ' 5,000-10,000 Medium
>10,000 Medium-Low
<1,000 High
1,000-3,000 Medium-High
6.0-9.0 3,000-10,000 Medium
10,000-20,000 Medium-Low
>20,000 Low

3.12 VALVES

A.

SECTION 3

All valves shall be located in dedicated street right-of-way or within a dedicated exclusive
easement of appropriate width. City approval is required for all other proposed valve
locations.

Gate Valves

1. Gate valves are assigned in the potable water distribution system so that no single
accident, break, or repair necessitates shutting down a length of pipe greater than 1,000
feet in all directions or no more than one hundred fifty (150) people are out of service
at any one time.

2. At street intersections, gate valves shall be located at the extension of property lines,
wherever possible.

3. Gate valves shall be located a minimum five (5) feet away from the edge of concrete
cross pans or cutters and away from intersection. This requirement has precedence
over section 3.12-B. of these Criteria.

4. Fire hydrant and fire sprinkler line gate valves shall be placed at the main. These gate
valves shall be mechanical joint valves and fasten to a mechanical joint anchor tee
(swivel tee) on the main.
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5. A main line valve shall be required at each fire hydrant. The valve shall be placed on
the main line to the east or south of the hydrant connection depending on the main line
orientation. This valve may be used to meet the requirements of 3.12.B.7 if it is within
250’ of the intersection.

6. All potable water line valves shall have a concrete collar around the valve box in
accordance with SDC Standard Drawings.

7. A minimum of two (2) legs of each tee fitting and a minimum of three (3) legs of each
cross fitting shall have a valve within 250° of the fitting.

8. City may require additional valves to allow for maintenance and control and
minimizing service outages. Final valve locations shall be solely determined by the
City.

9. Valves shall be provided at both ends of water pipelines where the potential of
inaccessibility for repairs may exist, this may include; rivers, ponds, ditches, railroads
and highways. Where looping is required, valves shall be located at easement lines or
ROW to maintain potable service.

C. Combination Air Valves

1. Sixteen-inch (16”) diameter mains shall have combination air valves installed at high
points along the main and shall be properly sized by the Design Engineer in accordance
with the manufacturer’s recommendation. The City shall have final determination on
valve size, placement, and type of valve to install.

D.  Pressure Regulating Valves

1. Pressure regulating valves (PRVs) control pressures between potable water distribution
system and shall be placed at pressure zone boundary. The final installation location
shall be determined by City.

2. The standard PRYV size is eight inches (8”) for all 8 mains unless otherwise approved
by the City. For all mains larger than 8, duplex PRVs are required and shall be sized
according to hydraulic calculations unless otherwise approved by the City.

E. Blowoffs

1. Any required blowoff location shall utilize a city approved fire hydrant or flushing
station.

3.13 PIPE ALIGNMENT
A.  Potable water mains may have a change in alignment or grade to avoid obstructions, within
the limits of the pipe joints. If joint deflections is not feasible or permitted by the City, an
appropriate bend fitting shall be used.

B. Allowable Joint Offset for PVC Pipe
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TABLE 3-4: Maximum PVC Pipe Joint Deflection or per manufacturers limits

whichever is more restrictive

Pipe Diameter (in)

Maximum Joint
Deflection (°)

8” 1 o
12” 1 [e]
16” 1 o

PVC pipe can be joined with High Deflection (HD) Couplings which allow five degrees

(5°) of pipe joint deflection per coupling. HD couplings can be used in the place of small

bends or where it is undesirable or impossible to joint deflect the pipe.

Allowable Joint Deflection for DIP Pipe

TABLE 3-5: Maximum DIP Pipe Joint Deflection or per manufacturers limits

whichever is more restrictive

Pipe Diameter (in)

Maximum Joint Deflection

©)
6” 4.0°
8” 4.0°
127 4.0°
16” 2.5°
3.14 THRUST BLOCKING AND PIPE RESTRAINT
A. Concrete thrust blocks or pipe restraints shall be constructed at all mainline bends, tees, dead
ends, and valves as shown in the City of Greeley Standard Drawings.
B.  Thrust Blocks
1. The thrust block details, as shown in the City of Greeley Standard Drawings, are to be
used as minimums only. The Design Engineer shall determine the required size of
thrust blocks to use.
2. If for any reason (i.e. temporary dead end line), concrete thrust blocks cannot be used,
restrained push-on or mechanical joint restraints shall be required.
C.  Pipe Restraint
1. The pipe restraint details, as shown in the City of Greeley Standard Drawings, are to be
used as minimums only. The Design Engineer shall determine the required size of
thrust blocks to use.
2. For transmission mains, the Design Engineer shall determine the length of required
pipe restraint, for the pipe material being used, PVC or DIP, in accordance with
AWWA M41 Ductile-Iron Pipe and Fittings or AWWA M23 PVC Pipe — Design and
Installation, latest revision.
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D. Insome instances (i.e. fire hydrants, large diameter fire lines, water line lowering’s, etc.)
thrust blocks may be required in addition to pipe restraint. The design engineer or City
shall make such determinations on a case-by-case basis.

3.15 POTABLE WATER MAIN AND SERVICE ENCASEMENTS FOR WET UTILITIES
Wet utilities should be defined as any pipeline that could contaminate the potable water system.

A.  No general statement can be made to cover all encasement conditions, therefore only
typical encasement situations are addressed in this section. Encasement requirements shall
ultimately be determined by the City on a case-by-case basis.

B.  Refer to construction specification Section 02445, Casing Pipe — Borings and Encasements
for encasement pipe material, diameter, and wall thickness (if applicable), casing spacers,
and standard detail end seals, and installation requirements. No encasements shall be
constructed from poured concrete.

C. The use of “line” or “lines” in this section shall refer to both mains and services.

1. Where sanitary sewer lines cross beneath potable water lines with less than eighteen
inches (18”) clearance or any sanitary sewer lines cross above potable water lines, or
the ten (10) feet horizontal clearance between potable water lines and sanitary sewer
lines cannot be maintained, pipe encasement shall be designed and constructed so as to
protect the potable water line.

2. Where non-potable Distribution lines cross above or below potable water lines with
less than eighteen inches (18”) clearance, pipe to be center on potable water Main or
Fused and shall be designed and constructed so as to protect the potable water line.

3. Pipe encasement shall be placed on the sanitary sewer line or non-potable irrigation
line except in situations where the sanitary sewer or non-potable irrigation line is
existing. Where the sanitary sewer or non-potable irrigation line is already constructed,
the pipe encasement shall be placed on the potable water line. Priority shall be given to
encase service lines before main lines.

4. The encasement pipe shall extend a minimum ten (10) feet on either side of the
crossing measured from the outside diameter of the crossed pipe. Longer casing pipes
may be required depending on the encasement situation.

5. For any atypical encasement sizing situations, the Design Engineer shall size the
encasement pipe such that the inside clearance is at least one inch (1) greater than the
maximum outside diameter of the casing spacer runners.

6. Where storm water lines cross above potable water mains, storm water pipe joints shall
utilize rubber gaskets and exterior joint wrap a minimum ten (10) feet on either side of

the crossed potable water main, measured from the outside diameter of the pipe.

D. Potable water main crossings under any open irrigation ditch shall have a minimum five (5)
feet of cover and shall be encased.

E.  Bored utility crossings shall have a minimum twenty-four inches (24”) of vertical clearance
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from the outside diameter of the utility casing to the outside diameter of the potable water
line if the bored utility crosses above the potable water line and a minimum thirty-six
inches (36”) of vertical clearance from the outside diameter of the utility casing to the
outside diameter of the potable water line if the bored utility crosses below the water line.

If there are horizontal or vertical clearance conflicts between the potable water line and
gravity utilities, the City may require that the potable water main be lowered, raised, or
realigned in order to maintain the required clearances.

3.16 POTABLE WATER MAIN BORINGS & ENCASEMENTS REQUIRED BY OTHER
AGENCIES

A.

Installation of potable water mains through City of Greeley or another agency’s right-of-
way, easement, or other, may require a bored casing pipe to facilitate main installation.
The type of bored casing material and its properties will be specified by the agency
granting permission to cross. Such crossings shall be subject to approval by the City to
avoid conflicts in requirements or standards between the City and the agency granting
permission to cross.

1. A letter, permit, or approved crossing application from the agency granting permission
to cross, must be provided to the City prior to the boring.

2. The City shall not accept any bored crossings imposed with an annual user or crossing
fee from the agency granting permission to cross. All bored crossing fees, if applicable,
shall be paid by the Developer prior to the boring.

The minimum requirements for bored casings within the City shall be in accordance with
construction specification Section 02445, Casing Pipe — Borings and Encasements. &
standard drawings

1. The required bore length of casing pipe shall be determined by the Design Engineer
and must be accepted by the City.

2. All bored casing shall have a minimum of twenty-four inches (24”) of vertical
clearance from the outside diameter of the casing pipe to the outside diameter of the
utility line if the bored casing crosses above the utility and a minimum thirty-six inches
(36”) of vertical clearance from the outside diameter of the casing pipe to the outside
diameter of the utility line if the bored casing crosses below the utility, unless more
stringent requirements by other utility.

3.17 POTABLE WATER SERVICES AND FIRE SPRINKLER LINES

A.

SECTION 3

General

1. Potable water service lines shall not be installed in trenches with other wet or dry
conduits/utilities. A service line shall be separated from other conduits a minimum ten
(10) feet horizontally and eighteen inches (18”) vertically. The only exception will be a
fire sprinkler line. In this instance, the horizontal separation may be a minimum of five
(5) feet, from outside diameter of the pipe and final determination. This shall be
evaluated by the City on a case-by-case basis.
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Potable water services and fire sprinkler lines for a given lot must be tapped on the
potable water main within the confines of the extended property lines. Certain lots and
cul-de-sacs may have the potable water service line or fire sprinkler line located
anywhere along the lot frontage but shall be a minimum three (3) feet and preferred
location is five (5) feet inside the property line being served.

No potable water service taps shall be made on fire sprinkler lines.

No new connections or extensions shall be made to service lines or service line stubs
that are lead, galvanized steel, or of unknown material.

All taps shall require a tapping saddle or tapping sleeve and valve as shown in standard
detail. No direct taps are allowed.

Potable water services and fire sprinkler lines not intended to be utilized shall be
abandoned. Refer to appendix section A3 — Policies Impacting Design and
Construction for abandonment procedures.

B.  Water Services

1.

SECTION 3

Refer to construction specification Section 02514, Water Service Lines, Meters, and
Appurtenances, for service pipe materials and installation requirement.

A separate potable water service line and meter must serve each building with
individual owners.

No potable water service lines shall cross property lines, including irrigation systems,
unless otherwise approved by the City for irrigating multiple outlots. Irrigation
systems from a single potable water service shall only be allowed for use on that single
property. Refer to appendix section 42 — Compound Tap Exemption Policy for
Irrigation of Multiple Outlots.

No compound potable water taps are allowed. Refer to City of Greeley Charter and
Code, Title 20: Public Services, Section 20-253.

Where one or more master meters are allowed for residential units, meters shall be
configured to serve contiguous groups of units on one lot with no more than an
estimated twenty-five residents served by a single master meter. The master metered
system shall also be designed and constructed such that the property owner does not
become a public water provider under state or federal regulations.

Pressure boosters are prohibited without adequate backflow protection.

Potable water services shall be located a minimum five (5) feet inside the property
being served.

Under no condition is a potable water service to be located under driveways, trees, or
other permanent structures.

Potable water service taps shall be separated by at least five (5) feet, measured along
the potable water main length, including when taps are on opposite sides of the potable
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C.

SECTION 3

10.

11.

12.

13.

14.

water main. Potable water service taps shall also be a minimum five (5) feet from all
joints, fittings, or valves.

The corporation stop, curbstop, meter, that portion of the service line between the
corporation stop and the meter, and five (5) feet past the meter shall all be the same
internal diameter.

Potable water service curb stops shall be located = one (1) foot from the property line
or easement boundary and preferred inside the row. Potable water service meter
pits/vaults shall be located as close as possible beyond the curb stop. See City of
Greeley Standard Drawings for additional service and meter installation requirements.

Potable water service meter pits/vaults shall normally be located after the curbstop in a
landscaped area or streetscape. Meter pits/vaults shall not be installed in any street,
parking area, driveway, or sidewalk unless otherwise approved by the City. If a meter
pit/vault is permitted by the Water & Sewer Department to be located in any traffic
area, the pit/vault shall be designed to withstand HS-20 traffic loadings. Curbstops with
tracer wire test stations shall be in a valve box.

There shall be no major landscaping (trees, boulders, or shrubs with mature growth
greater than three (3) feet), buildings, or other permanent structures within ten (10) feet
of the meter pit/vault.

The maximum allowable number of living units on a single tap may be determined
using a fixture analysis per the process outlined in the most recent edition of AWWA
Manual of Water Supply Practices M22 — Sizing Water Service Lines and Meters. If no
analysis is provided, the maximum values are shown below: Any residential project
requesting a domestic tap larger than three inches (3”) shall be reviewed on a case-by-
case basis.

TABLE 3-6: Living Units Allowed Per Tap Size

Tap Size Maximum
(inch) Allowable
Living Units
3/4” 2
1” 4
1% 10
27 25
3” 45

15. Commercial and industrial developments may provide potable water service stubouts,

if the end user is known.

Fire Sprinkler Lines

1.

Fire sprinkler lines two-inch (2”) or smaller shall be type “K” copper. Fire sprinkler
lines larger than two-inch (2”°) shall be restrained DIP. Restrained DIP fire sprinkler
lines require concrete thrust blocking at the main and a gate valve at the main. Fire
sprinkler lines are not metered.
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2. Fire sprinkler lines must be connected to the potable water distribution system.
Connections to non-potable irrigation system are prohibited.

3.18 POTABLE WATER MAINS AND SERVICES IN RELATION TO DRY UTILITIES
Dry utilities shall be defined as any utility pipeline that could not contaminate the potable water system.

A.  Potable water services and distribution mains shall have a minimum ten (10) feet horizontal
and eighteen inches (18”) vertical separation from all utilities measured from outside
diameter.

B.  Dry utility crossings shall be encased in high density polyethylene pipe (HDPE), Standard
Dimension Ratio (SDR) 11 or approved equal from edge to edge of the easement or right-
of-way, or ten (10) feet on either side of the potable water main, whichever is greater. Final
determination shall be accepted only by the City

C. Right angle utility crossings are only permitted above and below the potable water main
with adequate clearance. Non-right-angle crossings shall be approved by the City. Parallel
installation of other utilities in exclusive water easements are not permitted.

D. For a potable water line crossing situation not specifically mentioned in this section, the
crossing requirements provided in these Criteria shall be applied to that particular situation
to the best extent possible.

3.19 FIRE PROTECTION AND HYDRANT SPACING

A.  All fire protection, fire flow, and hydrant requirements are subject to approval by the
Greeley Fire Department.

B.  Hydrant Spacing

1. Residential structures shall be no further than 250 feet, fire access distance?, from a fire
hydrant.

2. In R-L zoned areas, fire hydrant spacing shall be no further than 600 feet measured
along the street curb line.

3. In R-M and R-H zoned areas, fire hydrants shall be spaced equal to or less than 500
feet apart, measured along the street curb line. Structures shall be 250 feet or closer,

fire access distance, from a fire hydrant.

C. In commercial and industrial areas, structures shall be 250 feet or closer, fire access
distance, from a fire hydrant.

D.  Where potable water mains are extended along streets where hydrants are not needed for
the protection of structures, hydrants shall be provided at spacing not to exceed 1,000 feet.

E.  Hydrants shall be located at intersections whenever possible. Hydrants located mid-block

2 Fire access distance is the distance a fire pumper must travel to lay a standard hose line from a hydrant to the
primary access point of a structure. The hose lay distance is not measured over unimproved areas that may be
impassable due to weather conditions, obstructions, etc.

SECTION 3
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shall be aligned with the extension of a property line.

Fire hydrants shall be installed in accordance with construction specification Section
02516, Water Utility Distribution Fire Hydrants and City of Greeley Standard Drawings.

A three (3) foot radius in all directions around the hydrant shall be clear of obstructions.

1. Where hydrants are vulnerable to vehicular damage, crash posts shall be provided
outside of the three (3) foot radius clearance in all directions from the hydrant and a
minimum of one foot from edge of sidewalk.

2. When hydrants are located less than 4 feet from a vehicular travel path, or not protected
by curb and gutter then crash posts shall be provided. Crash posts shall be concrete
filled pipes that are four-inches (4”) in diameter and a minimum of four (4) feet in
height above the finished ground surface with two (2) feet of post below the finished
ground surface.

All hydrants must be within dedicated exclusive easements or public rights-of-way. Refer
to Section 2 of these Criteria for easement requirements.

3.20 CROSS CONNECTION AND BACKFLOW PREVENTION

A.

SECTION 3

Potable water service lines on any property or inside any building shall have NO physical
connection with any pipes, pumps, hydrants, tanks or non-potable irrigation systems that
could draw or discharge any unsafe or contaminated water (including steam condensation
or cooling water) into the potable water distribution system.

For additional information on cross connection or backflow prevention requirements, refer
to appendix section A1 — Cross Connection and Backflow Prevention Policy.
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