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FORT COLLINS UTILITIES WATER AND WASTEWATER DESIGN CRITERIA MANUAL

SECTION 1 - GENERAL PROVISIONS
1.01 INTENT

A. These Design Criteria, hereinafter referredsohe “Criteria”, shall be known as the Fort
Collins Utilities (FCU) Water and Wastewater Des{@griteria and shall be the governing
Criteria for the public water distribution and wastter collection improvements that are
designed and installed in conjunction with the Gi§evelopment Review Process and are
within areas wherein FCU owns and operates sudbrags

B. These Criteriawith all future amendments, establish minimum desigindards for
providing and maintaining the public water disttibn and wastewater collection systems.
Whenever the requirements of these Criteria aredada be inconsistent with any other
adopted standards, regulations or codes, the rastective criteria, standards, regulations
or codes shall control.

C. The Design Engineer is responsible for compganith these Criteria as well as other
applicable design and construction standards iptéparation of engineering and
construction documents for review and acceptande@ly. The provisions of these Criteria
are minimum requirements that do not preclude Heeai more restrictive standards by the
Design Engineer.

D. The design of all public improvements shall eobunder the direction of a Professional
Engineer duly registered and licensed by the Staeolorado.

E. Adherence to these Criteria does not remov®theloper’s responsibility to investigate
and obtain any other regulatory permits or appofra@m local, regional, state or federal
agencies that may be required for a particularggioj

1.02 REVISIONSAND UPDATED CRITERIA

The Criteria may be amended as new technologyvsloeed or as a need for revision is
demonstrated and proven through experience andrGHE. will maintain these Criteria and any
amendments thereto and will post these Criteriacemeindments on the City’s website. FCU does
not keep a database of holders of these Critéirighall be the responsibility of each holder to
verify the most current Criteria are being useddioy Development Project.

1.03 OTHER RELATED STANDARDS

A. Chapter 26 of City Code and these Criteria sghfthe minimum standards for designing
public improvements in the FCU water and wastewsdevice areas.

B. All public water and sanitary sewer improvemesttall comply with the FCU Water
Distribution System and Wastewater Collection Syskdaster Plans.

C. All public stormwater improvements shall complih the Fort Collins Stormwater Criteria
Manual.
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D. Materials and installation of the water, wastwvand stormwater improvements shall
comply with the City of Fort Collins - Water, Wasiater, Stormwater Development
Construction Standards.

E. The Planning Department administers the ForirtdoLand Use Code which defines the
various processes required for development projeithén the City.

F. Engineering Development Review administers thenher County Urban Area Street
Standards (LCUASS) which set forth standards faiage public improvements within City
R.O.W. and public easements.
1.04 DEFINITIONS
AASHTO — American Association of State Highway and Tramtgtion Officials.
AWWA — American Water Works Association.
City - City of Fort Collins.
City Code - The latest officially adopted City Code of F@ullins, Colorado

Contractor - A person, partnership or corporation duly licenaad bonded in the City of Fort
Collins in accordance with the requirements ofGlitgy Code.

CP — Cathodic Protection or Cathodically Protected.

Design Engineer - The partnership, corporation or individual wekaegistered as a Professional
Engineer according to Colorado Statutes, who ischioy the Developer/Owner to conduct
engineering design services and who may be empavisréhe Developer/Owner to act as his/her
agent for the project.

Developer or Developer/Owner — This includes the person or persons, public imape, legally
responsible for construction of improvements withispecific development.

DI / DIP — Ductile iron / ductile iron pipe.

Distribution Main — The portion of the water or waste water systegh ¢conveys water or
wastewater to or from the transmission mains feratsa neighborhood scale.

Easement — A right granted by the property owner permittandesignated part or interest of the
property to be used by others for specific usevopgse.

FCU - Fort Collins Water, Wastewater and Stormwatditigs.

FDP (Final Development Plan) — Final plans submitted after the public hearis@atlined in the
City’s Development Review Process.

GPM - Gallons per minute.
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HDPE - High density polyethylene.

Inspector - The authorized representative of the City assigio make detailed inspections for
contract performances, standards and contract ¢amcgl.

LCUASS — Larimer County Urban Area Street Standards.
May - A permissive condition. No requirement for desi application is intended.
MJ — Mechanical joint.

Non-Potable — Water that is not treated to drinking water deads and is not suitable or intended
for human consumption.

Owner — Any person having title or rights of ownershigthe surface of real property or
leasehold interest therein.

PDP - Project Development Plan

Professional Engineer — A registered engineer licensed by the Stateobdr@do with expertise
and qualifications in the areas covering the sadpeork.

PSI — Pounds per square inch of pressure.
PV C — Polyvinyl chloride.

Record Drawings - Detailed drawings which have been prepared Byogessional Engineer
registered and licensed by the State of Colorapon wompletion and prior to final acceptance,
and show actual construction and contain field dismens, elevations, details, changes made to
the Construction Drawings by modification, detasich were not included on the Construction
Drawings, and horizontal and vertical locationsinfierground utilities which have been impacted
by the utility installation. Record Drawings araually Construction Drawings which have been
modified to contain the information listed above.

R.O.W. or Right-of-Way - A general term denoting land, property, or insetberein, usually in a
strip acquired for or devoted to a street or wtilit

Sewer — In these Criteria, sewer shall refer to sanismwer.

Shall - A mandatory condition. Where certain requiretaen the design or application are
described with the “shall” stipulation, it is manoly that these requirements be met.

Should - An advisory condition. Where the word “shoulg’used, it is considered to be advisable
usage, recommended be not mandatory. Deviatiogdmallowed when reasons are given which
show that the intent of the standard is met.

Street - A general term denoting a public way for purmosevehicular travel, including the entire
area within the R.O.W. (including alleyways).
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Storm Drain - Any conduit and appurtenance intended for tieepion and transfer of
stormwater.

Storm Drainage Design Criteria - The current City of Fort Collins Stormwater @riee Manual.

Transmission Main — Typically, a main larger than 16 inches in ditean@ised to convey water to
the distribution system or wastewater from therittigtion system to the wastewater treatment
plant.

Utility - Utilities Executive Director or his/her authorizezpresentative.

Utility Plans - Details and working drawings including plan, fdeoand detail sheets of proposed
improvements for development projects approvecdhbyBngineer/Utility.

1.05 VARIANCES

A.

Any design that does not conform to these Critenigst be approved by the Utilities
Executive Director. Variances from these Critevithbe considered administratively on a
case-by-case basis following a written requesafeariance prepared by a Professional
Engineer and submitted to the FCU Water Utilitiesir Development Review Engineer.
To assist with plan preparation, designers may #ariance requests, along with
documentation to support the variance, for inforamlisory consideration prior to formal
submittal of utility plans. Such advisory consgtén shall not be binding on FCU but may
help guide the designer in the preparation of plans

Variances requested as part of the formal sulhat utility plans shall be shown on the
plans and shall also be specifically substantiatetijustified in a letter addressed to
Utilities Executive Director. A summary of all ajgwed variances shall be listed in the
general notes on the approved plans.

The variance request shall include, at minimtma,following:

1. Identifying Issue: Identification of the standl#o be varied and the reason that
the standard is not feasible or not in the pulnlierest.

2. Proposed Alternate Design: Identification af tiroposed alternate design or
construction criteria.

3. Comparison to FCU Criteria: A thorough desanipf the variance request
including the impact on capital and maintenanceirequents, costs and how
the proposed design compares to the Criteria.

1.  Justification: The Professional Engineer meagédnine and state that the
variance will not be detrimental to public heakhfety and welfare and will not
reduce the design life of the improvement nor c&e additional
maintenance costs. The proposed plan must adviaagriblic purpose of the
Criteria sought to be varied equally or better thauld compliance with these
Criteria.

Approval or Denial of Variance: Based upon eswiof the utility plans and additional
information submitted and an analysis of the preces forth in this Subsection 1.05 C., the
Utilities Executive Director may approve or deng trariance request. If the request is
approved, the plans will continue to be reviewed approved within the typical review
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process. If the request is denied, the Develdpali subsequently submit revised plans in
compliance with these Criteria. A written responsdining the basis for all approvals or

denials of variance requests will be provided ®yFICU Water Utilities Senior Development
Review Engineer.

1.06 ENFORCEMENT AND INSPECTION

A.

B.

These Criteria are enforceable by the City gtwint in the City’s Development Review
Process, including installation and inspectiorhef public improvements.

Inspection services during construction are fged by the City’s Engineering Department.

1.07 PUBLIC WATER AND WASTEWATER EXTENSION AND OVERSIZING

A.

As indicated in City Code Section 26-369 (@gveloper shall install water mains and sanitary
sewers to the farthest point or points of the properbetserved when in the opinion of the
Utilities Executive Director such extension is desirable teigsofor future extensions of the
water and wastewater systems.

If FCU requires a Developer to install water mains andagrsewers for a subdivision or
development of a size or capacity greater than that necessary tcheenesvtdevelopment, if
greater than the minimum size required as outlined in this Matie City shall pay the extra
expense caused by the oversizing as outlined in City Cod®®e6i371.

1.08 EASEMENTS

A.

All City-owned public utilities including wateand wastewater facilities shall be located in
public R.O.W. or public utility easement.

Minimum easement widths are listed in the tdddw. In certain limited situations when a
sanitary sewer is less than 10 feet deep, theasgsiewer easement widtiay be reduced

to 20 feet if approved by FCU. At the discretidrF@U, wider easements may be required
where the depth of a utility or the number of tigb occupying the easement necessitates
additional width to satisfy standards for utiligparations, trenching excavations,
maintenance access and safety.

Minimum Easement Requirementsfor Water Mains and Sanitary Sewers

Utility Minimum Easement Width
Water mai 20 feet centered on the mg)
Sanitary Sew 30 feet centered on the me)
Combined Water and Sev 35 fee
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SECTION 2 - UTILITY PLAN AND RECORD DRAWING REQUIREMENTS

201 GENERAL

A.

Utility plans for public water and wastewatergravements shall be prepared and submitted
in accordance with these Criteria.

To assist with preparation of the utility pladgpendix A includes a checklist outlining the
information required. Refer to the checklist fddaional requirements. This checklist is
required to be completely filled out by the Engineto prepared the Utility Plan and
submitted with the Utility Plan submittal.

As a minimum, the utility plan set shall include

1. Cover sheet

2. General and construction notes

3. Overall utility plan

4, Plan and profile sheets as required

5.  Applicable standard construction details

2.02 UTILITY PLANS

A.

Refer to Utility Plan Checklist in Appendix Arf@roject Development Plan (PDP) and Final
Plan (FP) submittal items.

Scale on the plan views shall be 1 inch = 20, 8@ feet, 40 feet or 50 feet. These sheets
may also include details and designs for loweringsssings or special items to clarify the
intent of the information shown on that particidheet.

Plan and profile sheets are required for albewatains 12-inch and larger and for all sanitary
sewer mains. On minor projects, the water maifilprmay be omitted if approved by the
FCU Water Utilities Senior Development Review Emgin A specific profile view or

design detail shall be included for each loweringrossing as noted in Section 3.06 G. of
these Criteria.

All projects must use benchmarks documentetiercurrent City of Fort Collins Vertical
Control Network. Assumed vertical datums or adjnestt equations are not allowed.

All construction or sequence phasing shall barty noted such that each phase is depicted in
a “stand alone” manner. In some cases, water nagisanitary sewers may be required to
extend beyond a particular phase to provide acbkptadundancy for water or discharge
points for sewer. In these cases, the plan skbatkclearly show the applicable phase lines,
design, details, R.O.W., easements, etc. to accalatasuch extensions beyond a particular
phase.
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F. On plan and profile drawings, longitudinal siathg based upon centerline of main shall be
included for all water and sanitary sewer mainsratated appurtenances (e.g. service
connections, valves, fittings, fire hydrants, mdekpvaults, blow-offs, air release/vacuum
valves, etc.). Stationing for water mains shatiagally read in ascending order in the
direction of the north arrow or from left to riglwhd for sanitary sewers shall be from
downstream to upstream.

G. Horizontal locations for all proposed and exigtivater mains and sanitary sewers shall be
dimensioned from the centerline of the R.O.W. @eaaent. In some cases, additional
dimensioning may be required for purposes of g¢lamitd future reference.

H. Existing structures, wet and dry utilities amdwnd surfaces shall be included on all plan
views (shown as phantom lines and shapes). Thestieng items shall be dimensioned in a
manner that clearly shows the relationship to tlopased water mains and sanitary sewers.
This shall include but is not limited to:

1. All water, wastewater, storm drainage, electrable television, communications lines
and any related appurtenances.

2. Drainage and irrigation ditches or swales
3. Fence lines and gates
4. Bridges and culverts
5. Curb lines and other roadway features
6. Existing landscape features
7. Other items required by FCU
2.03 WATER SYSTEM PLANS
A. The following shall be clearly shown and labeled

1. Pipe material, diameter, lengths between fitinglves, fire hydrants and
appurtenances, etc.

N

All fittings and water main appurtenances

3.  Services with size and curb stop locations

4. Location and size of all water meter pits andltga

5.  Casings including material, diameter, thickresd length
6. All lowerings and vertical sweeps

7. Match lines with and sheet numbers
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8.

9.

Phase lines

Hatching or labeling to indicate beginning and ef all portions of the water main
being restrained with restrained lengths clearbywshand labeled

B.  Water main profiles shall include the following:

1.

2.

5.

Existing ground profile shown as dashed line
Proposed ground profile shown as solid line

All items required in 2.03 A. of these Critewéh longitudinal stationing and design
elevations for each item noted

Depths of water main relative to proposed grgonudile

All utility crossings (existing and proposed}iiongitudinal stationing and
elevations noted

Groundwater barriers based upon groundwatelsleve

2.04 WASTEWATER SYSTEM PLANS

A. The following items shall be clearly shown aatiéled:

1.

2.

8.

9.

Size, type and class of all portions of sanit@wer with lengths between manholes
Manholes with diameter, longitudinal stationangd any special features
Service lines with diameter and longitudinatistaing

Casings with material, diameter, thickness aslof pipe, longitudinal stationing of
beginning and ending points

Sewer joint encasements and longitudinal stetgpn
Grease interceptors

Sand and oll interceptors

Match lines with longitudinal stationing and esheumbers

Phase lines with longitudinal stationing

B. Profiles are required for all sanitary sewerd sinall include the following:

1.

2.

Existing ground profile shown as dashed line

Proposed ground profile shown as solid line
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3. Allitems required in 2.04 A. of these critewiith the design elevations of each item
noted

4.  All manhole rim and inflow/outflow invert elevahs
5. All utility crossings (existing and proposed}hwelevations noted
6. Pipe joint encasements with type of encasemmahtamngitudinal stationing noted

7.  Groundwater barriers based upon groundwatetseve

205 UTILITY STANDARD DETAILS

A.

A copy of each applicable Standard Construcbetail Drawing shall be included on the
Utility Plan detail sheet. All Standard ConstroatiDetails shall be shown as originally
prepared by FCU and shall not be altered withaat &btaining written approval from the
FCU Water Utilities Senior Development Review Eregin

1. If alteration is approved by FCU, the Standaoth€Eruction Drawing must clearly
show “Revised Project Name” in bold letters near the title block of the drawi

All other non-standard details (e.g. loweringecial construction items, crossings, etc.)
shall be included on the appropriate plan or plech@rofile sheet.

Lists of the Standard Construction Detail Draygiare included in the City of Fort Collins
Water, Wastewater, Stormwater Development Constru&tandards.

206 FINAL UTILITY PLANS

A.

An electronic version, in a format acceptabléhe City, of the final utility plans shall be
provided to FCU at the time that the final Mylaap$ are submitted. The electronic plans
shall include all approval signatures and Desiggiger's seal and signature.

2.07 RECORD DRAWINGS

A.

Utility plans shall be updated per the currerpproved Water, Wastewater, Stormwater
Development Construction Standards with all desigth construction changes that occurred
after plan approval.

Record drawings shall be prepared with a coajperaffort of a Professional Engineer and
the Contractor as follows:

1. Document dimensions, grades/slopes, lengthsat@as and details that in the
opinion of FCU or the Engineering Department Inspewere substantially different
from the approved utility plans.

2. Include horizontal and vertical locations of argtound utilities not shown on the
original approved utility plans.
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3. Drawings are prepared in a manner that showsgesdegibly and denotes the change
by clouding or similar means to clarify the chawogeevision that was made.

4, Drawings are clearly labeled RECORD DRAWING oidbfont and be signed and
sealed by the Professional Engineer.

5.  Submit one copgs blue or black-line sheets to the Engineeringategent Inspector

for review. Once approved by the Engineering Dipant Inspector, submit six (6)
sets of paper copies and one (1) set of reprocudialible matte mylars all in a 24-

inch x 36-inch format.

C. Following approval of the Record Drawings, tlief€ssional Engineer completing the
Record Drawings shall provide the following to F@UUAUutoCAD version 2007 or newer:
Horizontal coordinates, elevations, utility linewand other pertinent information for the

purposes of FCU revising and maintaining the ytiliapping system.

10
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SECTION 3 - WATER DISTRIBUTION DESIGN CRITERIA

3.01

3.02

3.03

GENERAL

These Criteria typically apply to potable watettrilgition mains 16-inch diameter and smaller.
Larger mains are considered transmission maina.dévelopment project includes any
construction of or modification to a transmissioaim contact the FCU Water Utilities Senior
Development Review Engineer and the FCU Water Emging Capital Projects Division for
design and construction requirements.

WATER/WASTEWATER DEMAND ANALY SISREPORT

In conjunction with the City’s Development ReviewoBess, FCUnay require that the Design
Engineer submit a Water/Wastewater Demand AnaRsjsort at the time of PDP. If the analysis
report is required, a meeting with FCU Water UgbtSenior Development Review Engineer must
be held to determine the outline and scope ofépert.

WATER SYSTEM MODELING

If, during the development review process, FCU mheitges that a dynamic analysis is needed for
proper sizing of water mains, FCU will assist witle necessary modeling to evaluate the
proposed project and associated demands with elétailormation provided by the Design
Engineer.

3.04 FCUWATER SERVICE AREA

A. FCU provides water service to a portion of theaainside City limits and other areas to the
northwest of the City including parts of the comrityiiof Laporte, Colorado. (See Water
Utility Service Areas Map in Appendix B for a maprent as of the date of the adoption of
this manual.)

B. Other portions of Fort Collins receive watenses from the following water districts:

East Larimer County Water District (ELCO)
232 S Link Lane

Fort Collins, CO 80524

Telephone: 970-493-2044

Fort Collins-Loveland Water District
5150 Snead Drive

Fort Collins, CO 80525
Telephone: 970-226-3104

Northern Colorado Water Association
4389 E CoRd 70

Wellington, CO 80549

Telephone: 970-568-3975

Sunset Water District
Telephone: 970-491-3237

11
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West Fort Collins Water District
2711 N Overland Trall

Laporte, CO 80535
Telephone: 970-484-4881

C. When designing water main extensions, it is irgm to avoid designing/constructing
mains which would interconnect with these variotilsties.

3.05 PRESSURE ZONES

Within the FCU water service area, there are tvesgure zones. The Foothills Pressure Zone is
located in the western part of the city and exteratthwest to the Laporte, Colorado area. The
Main Pressure Zone covers the remainder of the@dalins Utility’s water service area. (See
Water Pressure Zones Map in Appendix B) It is ingat to avoid interconnecting water mains
serving the two distinctly separate pressure zones.

3.06 WATER DISTRIBUTION SYSTEM DESIGN AND LAYOUT

A. Generad

1.

Each development shall have redundant sourceatef supply to provide a
combination of adequate fire flow, uninterruptedtomer service and acceptable
water quality. Redundancy is typically achievedimgking at least two separate and
distinct connections to the existing Public Wategst8m. Based upon the magnitude
and water demands of a proposed development pr&€ti may require a greater
number of connections.

All distribution mains shall be looped into tiesting and proposed distribution
system to ensure at least two feed sources anditdam system reliability except
where allowed as follows. Permanent dead end naadiscouraged and should be
avoided when practical. The most common excep@oagul-de-sacs. If a dead end
main is approved by FCU (temporary or permanengye must be a fire hydrant at
the end for flushing. Where allowed, the lengtipefmanent dead ends shall be
limited to a maximum of 660 feet.

Additionally, it is critically important withirach development that the site layout be
designed in a manner that accommodates acceptag@esafor maintenance and
replacement of the system by FCU, including adedyatesigned all-weather access
for mains installed outside of a public roadwaye Design Engineer shall make
adequate provisions for utility separation requieats and easements outlined in these
Criteria.

B. Hydraulic Parameters

1.

Pressure — The distribution system shall begdesi to provide a minimum pressure of
40 psi under maximum hour demand flow and a resphessure of 20 psi at ground
surface elevation under maximum demand conditias fite flow required by Poudre
Fire Authority.

12
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2. Velocity — All water mains (with the exceptiohfwe hydrant laterals) shall be
designed for a maximum velocity of 10 feet per selcat peak hour demand plus
design fire flow.

C. Water Main Size

1. Allowable Distribution Main Sizes: 6, 8, 12 abg-inch diameters. Minimum size is
typically 8-inch with the exception of short cul-dacs and fire hydrant laterals.

2.  Section Lines and Quarter Section Lines: Mimmsgize is 12-inch unless a larger
main is included in the Distribution System Madéan.

3.  All public water main sizes shall comply witretRCU Water Distribution System
Master Plans.

4. Plan and profile drawings are required in thigyplans for all water mains 12-inch
and larger. On minor projects, the water mainifgohay be omitted if approved by
the FCU Water Utilities Senior Development Reviemgbeer.

D. PipeMaterial
1.  Water mains up to and including 12-inch in ditanghall be cement-mortar lined
ductile iron pipe (DIP) in accordance with AWWA CIL6r polyvinyl chloride (PVC)
pipe in accordance with AWWA C900.
2. Water mains 16-inch and larger shall be cememtanlined ductile iron pipe (DIP) in
accordance with AWWA C151 or polyvinyl chloride (BYpipe in accordance with
AWWA C905.

3. All ductile iron pipe (DIP) shall be installedttvpolywrap in accordance with
AWWA C105.

4.  All polyvinyl chloride (PVC) pipe shall be indied with tracer wire.
E. Alignment
1.  Within platted streets, sanitary sewers areciifyi on the centerline of the street and
water mains are a minimum of 10 feet from the sewrerddition, the water main

shall be a minimum of 5 feet from the face of curb.

2. Straight Alignment - In general, water mainslisha laid with straight alignments
with manufactured, ductile iron, mechanical joietds.

3. Curved Alignment — If allowed, water mains ifigtd in curved portions of street
R.0.W.s or easements may be designed utilizing jpipedeflection.

a. DIP — Pipe joint deflection for DIP shall notcerd 80% of the manufacturer’s
recommended allowable joint deflection.

b. PVC - Pipe joint deflection for PVC pipe shait exceed 1 degree per section
of pipe. Bending of the pipe is not allowed.

13

Adopted: _05 / 02 / 2017



F. Water Main Depth

Normal depth of cover for all distribution mainsaigninimum 4.5 feet to a maximum of 5.5
feet measured from finished grade to top of watainmDepths of cover outside of this
range require approval from the FCU Senior Waterdimpment Review Engineer with
input from Water Field Operations staff. If leban 4.5 feet of cover is allowed, the Design
Engineer must design the thickness and extentoihulation to be provided to mitigate the
shallower depth of cover and include a detail sihgwhe placement and dimensions of the
insulation and the specifications for the insulatichich is suitable for underground
applications.

G. Lowerings

1. In cases where the normal water main depthteesud conflict with other utilities, the
water main shall be lowered to mitigate the cobfl@ombination air release / vacuum
valves shall be required at high points that aeated by the lowering of 12-inch and
larger water mains and may be required on smakiensrat the discretion of FCU.

2. When the lowering is crossing below another lpipel8-inch or larger, a bank of
multiple pipelines or a box culvert, the water msiivall be installed in a casing. Refer
to Section 3.06 P. of these Criteria for detaitgarding the casing materials.

a. Casing shall extend a minimum of 10 feet beyeah side of the pipeline or
other utility above.

b. 18" of vertical separation is required betwesntop of the casing pipe and the
bottom of the other utility.

C. Water main shall be restrained through the gasiitizing restrained joint pipe
or approved joint restraint devices. The useesfads is not allowed.

d. Isolation valves are required at both ends ese¢howerings 40 feet back from
the end of the casing and shall be restraineddardance with the Standard
Detail for Restrained Pipe Lengths for Dead Endsrévent the valve from
“blowing off” when the piping in the lowering aréadisassembled for repair or
replacement.

e. No services or connections are allowed betwaeisblation valves.

3.  All lowerings are subject to the clearance statsl contained in these Criteria.
4. Lowerings may be designed utilizing manufacturedds or pipe joint deflections.

a. Manufactured bends shall be mechanical join) fitihgs restrained by
approved mechanical joint restraints with restrdil@agths in accordance with
the Standard Detail for Restrained Lengths w/ AppddJoint Restraints for
Lowerings.

b. Pipe joint deflection for DIP shall not exceeghty percent (80%) of the pipe
manufacturer’'s recommendation for maximum jointetsfon.

C. Pipe joint deflection for PVC pipe shall not erd one degree per section of
pipe. Bending of the pipe is not allowed.
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5.  All lowerings shall be labeled on the utilityapk

6.  When fittings are used, a detail for each lomgpis required on the utility plans
showing size and elevation of both utilities, figs, valves, distance between fittings,
casing diameter and thickness (if applicable) ahdrgpertinent information.

7.  When pipe joint deflection is used, indicatetlom utility plans the water main station
where the deflection starts and ends.

8.  Valves may be required at both ends of loweratger than those noted in Section
3.06 G. 2. C. and, if required, shall be restraioelbcated sufficiently back from
lowering to prevent the valve from “blowing off” vh the piping in the lowering area
is disassembled for repair or replacement.

9. No water services, fire hydrants or fire linbalsbe connected to the water main
within the lowering area.

H. Connectionsto Existing Distribution System

1. FCU seeks to achieve a reliable and redundatetrwapply for its customers and to
minimize interruptions of service. A service imtgtion for the purpose of installing
a new water main connection to the existing diatidn system must be closely
coordinated with and approved by FCU. Each redoest service interruption will
be evaluated from the standpoint of the impactsuztomer water needs, water
quality, fire protection requirements and othettipent factors that may arise for a
particular development proposal.

2. Connections to the existing system may be mgdedtalling a wet tap or by cutting
in a tee. The preferred approach is to instaleatap. Each connection will be
reviewed by FCU to determine which method will bguired.

3. At the discretion of FCU, a valve may be reqiiiaé each new connection point to
allow for isolation from the existing system.

l. Valves
1.  Gate valves shall be used on all mains up tarastdding 12-inch.

2. Butterfly valves shall be used on all mains Aéhiand larger and shall be installed in a
valve vault (See Butterfly Valve Vault Standard &gt

3. Valves are required at all crosses and tees. nihimum number of valves at these
locations is generally the number of connectionsusione. For example, a cross
fitting has four connections; therefore, the desigauld include a minimum of three
valves.

4. No more than 600 feet of water main shall bated between isolation valves. On
transmission water mains with no service connestigalve placement will be
evaluated on a case by case basis.
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5. No more than one fire hydrant shall be locatetivben isolation valves.

6. Valves are required on both sides of streansargs, railroad crossings and bored
crossings. Valves shall be located back from thesing or restrained in such a
manner as to prevent the valve from “blowing ofttiem the pipe is disassembled
between the valves for maintenance or replaceniédatwater services shall be
connected to the water main between these valves.

7. Valves may be required on both sides of waten toaverings (See Section 3.06 G. of
these Criteria).

8. FCU may require installation of additional vadvet shown on the plans when
determined necessary in the field with coordinabbthe Owner/Developer and/or
Design Engineer.

9.  Valves shall be located to provide maximum agibdgy and shall not be placed in
areas subject to routine parking and storage dpagat

10. Combination air release / vacuum valves araired at high points on all water mains
12-inch and larger and at all other locations gsired by FCU.

J. FireHydrants

1.  Allfire protection, fire flow and fire hydramequirements are subject to the approval
of the Poudre Fire Authority.

2. Hydrant Spacing and Flow

Maximum Distance Maximum Distance | Minimum Flow
Building to Hydrant (*)| Between Hydrants (* at 20 psi

Single-Family 400 Feet 800 Feet 1,000 gpm
Residential

Multi-Family

Residential & 300 Feet 600 Feet 1,500 gpm

Commercial

(*) Distance measured on path of vehicle travel

3.  Where water mains are extended along streetaghrareas that will not be developed
(open space, parks, etc.), hydrants shall be pedvad spacing not to exceed 1,000
feet.

4, Hydrants shall be located at intersections whenpossible. Mid-block hydrants
shall be installed at the extension of a propenky &t a location that avoids conflicts
with dry utility service lines.

5. Fire hydrants shall be placed at the end afiditle-sacs. The hydrant valve shall be
located in the paved street a minimum of 5 feenftbe curb and gutter. The hydrant,
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10.

11.

gate valve, all pipe joints and fittings from thedhant to a point a minimum of 100
feet upstream of the valve shall be restrainea¢tao@ance with the City of Fort
Collins - Water, Wastewater, Stormwater Developnt@mistruction Standards.

Hydrants laterals must be restrained at conmetti main (swivel tee with gate valve
or wet tap with gate valve), at hydrant and ajaaiits between the distribution main
and the hydrant with approved joint restraint desic

Fire hydrant assemblies are required on all peemt or temporary dead end water
mains. The hydrant lateral shall be at a rightetmthe distribution main installed
with a swivel tee. (See Fire Hydrant Installat®tandard Detail).

A 3 foot radius in all directions around the reytt shall be free of all obstructions.

Where hydrants are vulnerable to vehicular danlagdrant shall be protected by fire
hydrant guard posts.

All fire hydrants shall have 6 foot depth ofywith fire hydrant flange above
finished grade by 0.1 to 0.2 feet.

Hydrants shall be located within the public RMOor utility easement.

K. Thrust Restraint

1.

Adopted:

The preferred method of thrust restraint shalabcomplished by restraining pipe
joints and fittings with approved joint restrairgwices on all water main fittings and
appurtenances to provide reaction support duetialanced thrust forces. The
minimum required restrained joint lengths shallrbaccordance with the Standard
Details in these Criteria and the EBAA Iron - Rasit Length Calculator v7.1.2. The
Design Engineer is responsible for determining thatminimum lengths listed in the
Standard Details are adequate to provide the nagesgsust restraint for situations
encountered on the project.

The basis for the restrained joint length catahs is listed on the Standard Details.
If the circumstances are different than thosedistiee Design Engineer shall submit
revised calculations to FCU for approval.

Restrained pipe lengths shall be clearly shawechdetailed on the utility plans and
final Record Drawings.

Approved joint restraint devices shall be usedlbjoints and fittings for fire hydrant
installations from the connection at the water maithe connection of the hydrant to
the fire hydrant lateral. (See Standard Detail)

Approved joint restraint devices shall be use@lb pipe joints within a casing pipe.

Approved joint restraint devices are listedha City of Fort Collins - Water,
Wastewater, Stormwater Development Constructiondztals.
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7.  With prior approval from FCU, concrete thrustdis may be used when conditions
make it impractical to use restrained joints foush restraint or if requested by the
Contractor, at the discretion of FCU.

8.  When a new connection is installed on the engsCU distribution system by cutting
in a tee or installing a wet tap, a concrete thblstk shall be used for thrust restraint
behind the tee or tapping saddle. This appliemtmections for fire hydrants, fire
lines, distribution mains or large domestic sersice

L. Services

1. General

a.

b.

>

Water services shall be located a minimum de&0from sewer services,

sanitary sewers, storm sewers and other non-popgtdines.

Water services shall not be installed in theestnrench with other utilities. The

only exception will be a fire line that will sertiee same building. In this

situation, the domestic water service and thelifiee shall be a minimum of 5

feet apart.

All portions of service lines shall be installedh a minimum of 4.5 feet of

cover and a maximum of 5.5 feet of cover from fifirished grade.

Service taps shall be connected directly to M@ter system distribution mains

and shall not be connected to any fire hydrantdht fire service line.

Services shall be perpendicular to the main fiteerlocation of connection to a

point beyond the curb stop (and meter pit wherdicgdge).

Service shall be the same size as the metertierfocation of connection at the

main to a point 5 feet beyond the meter unlessraike approved by the FCU

Water Utilities Senior Development Review EngineAt.the point 5 feet

beyond the meter, the size of the service line beayncreased to reduce

hydraulic losses.

All services ¥-inch through 2-inch shall haveugb stop located within R.O.W.

or utility easement adjacent to the R.O.W.

The shut-off/control valve for all services larghan 2-inch shall be an

approved gate valve at the point of connectioméodistribution system water

main. The valve shall be restrained to the mathepoint of connection with a

swivel tee, tapping sleeve or other approved j@straint device.

Connection for a 3-inch service shall be 4-itegh with a 4-inch valve and a 4-

inch by 3-inch reducer located at the point of @mtion at the water main.

Services from a property shall connect diretly public water main without

crossing another private property. This requirenoees not apply to the

common, private service lines serving single-faraiyached dwellings.

Materials:

(1) ¥-inch & 1-inch services shall be Type K copper

(2) 1%-inch & 2-inch services shall be Type K cappeHDPE with tracer
wire.

(3) Services larger than 2-inch shall be DI or PM@ tracer wire.

No service connections are allowed within a watain lowering.

No service connections are allowed within 1@ &de utility crossing.

Domestic water services and fire lines for agilot shall be connected the

FCU water main within the confines of the propéirigs extended.
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0. Domestic water services and fire lines thatnamteused with the development
shall be abandoned at the main in accordance wittidh 3.11 of these Criteria.

2. Domestic Services

a. General

(1) Curb stops shall be located within R.O.W. diityteasement
approximately 1 foot from the property line or baxfleasement
boundary.

(2) Mixed use buildings must have separate wateicgs for the residential
and commercial portions of the building.

(3) Sizing of water service lines for multi-famiyd commercial buildings
shall be done by the Design Engineer. When reqdgette sizing
calculations shall be submitted to FCU for reviewd approval.

b.  Single Family

(1) Each single family lot shall have a separat@éa-water service line
connecting directly to a FCU distribution systentaevanain without
crossing another property.

(2) Water service shall be placed near the ceifitredot in a location that
will not be under a drive, tree or structure.

C. Single Family with Carriage House

(1) On asingle family lot, water service may bé&eexled from the principal
residence to a carriage house if approved by FCtleiwater service has
adequate capacity for both buildings and if thddings are on a single
platted lot under single ownership, and as otherwimsistent with City
Code.

d. Duplex

(1) Each dwelling unit in a duplex shall have assajpe water service

extending from an FCU water main.
e. Multi-Family

(1) Each multi-family building shall have a separafater service connecting
directly to a FCU distribution system main witha@aubssing another
property; however, FCU may require a multi-familyilding to have more
than one service.

f. Single Family Attached Dwellings

(1) For single family attached dwellings where edualelling unit is on a
separate platted lot, each unit must have a sepsiat-off and meter;
however, if approved by FCU, a common, private waggvice can be
extended across property lines to serve up torsts with each unit
having a separate shut-off and meter connectitiggt@aommon, private
water service line. (See City Code Section 26-94)

0. Non-Residential

(1) Each non-residential building shall have a ssjgawvater service
connecting directly to a FCU distribution systemmaithout crossing
another property; however, FCU may require a naidestial building to
have more than one service.
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3. Irrigation Services

a. Separate irrigation services and meters comuetdidistribution system mains
are allowed subject to fees and charges includ&hapter 26 of City Code.

b. Each separate irrigation service must conneetty to an FCU distribution
system main and must not cross another propergeich the property being
irrigated.

C. An approved backflow device in compliance wilhagplicable City regulations
will be required on all irrigation services.

d.  Sizing of water service lines for irrigation@ees shall be done by the Design
Engineer. When requested, the sizing calculatiadl be submitted to FCU for
review.

e. The final capacity of a water service/metergpahdent on the system pressure
and water tap size. There is no guarantee ofabaiflow based on meter size.

4. Fire Services

a. Fire sprinkler lines 2-inch and smaller shalldha curb stop located within
R.O.W. or utility easement adjacent to the R.O.W.

b. Fire sprinkler lines larger than 2-inch shaNéan approved gate valve at the
point of connection to the FCU distribution systesmter main.

C. No domestic water service taps are allowed tmeot to a fire line.

M. Meters
1.  All domestic and irrigation water services caetad to the FCU water distribution
system shall be metered.
2. Water meter sizes allowed include 3, 1, 1Y, 8, and 6-inch.
3.  Single family residences shall be limited to éfménch meter and service.
4. Meter locations:

a. ¥-inch meters may be installed within a buildimgputside in a water meter pit.
(See Standard Detail Drawings for interior and eatemeter settings.)

b. Meters 1-inch and larger shall be installed ideten meter pits/vaults.

C. Modifications to the meter locations may be appd by the Utilities Executive
Director or his/her assigned delegate during theeld@ment Review process.

5. Interior meters shall be located where the wsaevice enters the building and shall

not be in crawl spaces. In commercial buildingterior meters must be installed in a

mechanical or fire riser room.

6. Exterior meters (¥a-inch through 2-inch) shalifsalled within 2 feet of the curb
stop.
7. Exterior meters shall be located in landscapedsa The only exception to this is in

commercial areas where there is no landscapedate®en the street and the
building.
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8. Maodification, alteration or relocation of metggiequipment must be approved by
FCU before any such modification, alteration oocation occurs.

8.  The Design Engineer/Developer is responsiblel&ermining the potential loadings
on meter pits/vaults and shall provide adequatestral strength for these loadings.
FCU may require AASHTO HS-20 loadings at its option

10. Meter installations must be located to proydsection from freezing and frost
damage.

N. Borings

1.  Water mains through City of Fort Collins or dmatagency’s R.O.W. or easement
may require a bored casing pipe to facilitate niaétallation. The type of bored
casing material and its properties will be spedifiy the agency granting permission
for the crossing. Such crossings are subjecta@gproval of FCU to avoid conflicts
between the requirements or standards betweenithari the agency granting
permission to cross.

a. A letter, permit or approved crossing applicafimm the agency granting
permission to cross must be provided to FCU podrdring.

b.  The City will not accept any crossings that iegjan annual user or crossing fee
be paid to the agency granting permission to crédisbored crossing fees, if
applicable, shall be paid by the developer pridsddng.

C. Valves are required at each end of the boring.

O. Corrosion Control and Cathodic Protection

1.  Certain existing water mains within the FCU watansmission and distribution
system are equipped with cathodic protection (§Bdesns.

a.  All existing CP test stations shall be showrhanutility plans with notes to
protect in place.

b.  When a new DIP water main is being connectehtexisting CP main, the new
main must be isolated from the CP main by instglarshort section of PVC
pipe (See Standard Detail).

c.  When a new DIP water main is installed and@ssing a CP main, a CP test
station may be required to monitor the integrityted CP system.

2. If the use of DIP water main or steel casingrigosed, the Design Engineer shall
have a soil resistivity survey of the constructimaa performed by a certified
Geotechnical Engineer to evaluate the corrosioargit of the soil and to make
recommendations on any corrosion protection measueh as pipe type or cathodic
protection. The FCU Water Utilities Senior Devaetumt Review Engineer will
review the soil resistivity report, the Engineesommendations and the service
history for the water system corrosion in the amed will determine the type of pipe
to be used or the type of corrosion protectiong@iovided prior to approval of the
utility plans.
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3.

a. The distance between the soil sample locatiomthé survey shall be at the

discretion of FCU; however, testing frequency shatl be less than one test for

every 400 feet of pipe.
b.  Soil samples shall be taken at pipe depth.

All joints on the proposed DIP water main siallbonded with the use of copper wire
exothermically welded to the sections of DIP main.

P. CasingPipe

1.

Casing pipe shall be steel unless otherwisecapprby the Water Utilities Senior
Development Review Engineer; however, FCU resettvesight to require a specific
casing pipe material for any public water mainaifiation.

Each casing pipe installation shall be spedifiaesigned by the Design Engineer.

If steel casing pipe is to be used, a soil tiedig analysis shall be performed and the
need for cathodic protection shall be evaluateatitordance with Section 3.06 O. 2.

of this Criteria.

a. A 20 pound anode and CP test station is reqoindabth ends on a steel casing
pipe. The anode wire and the test station wirdl beraexothermically welded to

the steel casing pipe.

Q. Phased Installations and Stub-outs

1.

If phasing of the water distribution system imygments is proposed by the
developer, the phasing shall be clearly definedsdraavn in the utility plans.

The proposed phasing shall maintain loopinggirity within the system.

The phased system design shall meet all wateadds and fire flow requirements for
the portion of the development being served.

An inline valve and fire hydrant (temporary @rmanent) shall be required at the end
of each phase or stub-out. The fire hydrant asleshiall be constructed with the
hydrant off the side of the street (See for Fireltayt Installation Standard Detail).

Phased water mains/stub-outs shall be valved that only one valve needs to be
closed when the main is extended and no customemsithout service. The valve
must be appropriately restrained to prevent theeviitbm “blowing off” when the

water line is exposed and the thrust blocking isaeed for extension of the main.

Stub-outs not utilized shall be abandoned im@Emce with these criteria.
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3.07 SEPARATION FROM OTHER UTILITIESAND BUILDINGS

A.

Horizontal

1.

Wet Utilities: Sanitary sewers, storm seweasi-potable/reclaimed pipelines, etc.
running parallel to a public water main or relagggburtenance shall not be closer than
10 feet.

District Water Mains: If a water main is propddgo be installed parallel to a District
water main, the FCU separation requirement is &6 feowever, the District should
also be contacted to determine if the District duag additional requirements.

Dry Utilities: Natural gas, electric, cable Tié¢|ephone/communication, etc. running
parallel to a public water main or related appuatere shall be no closer than 10 feet.
In certain situations, there may be some flexipiiit this requirement; however, this
would be an exception to the normal requirementvemuald only be allowed with the
approval of the FCU Water Utilities Senior DevelahReview Engineer.

Buildings and Structures: Water mains shak lmeinimum of 15 feet from all
buildings and structures.

Vertical — When a water main crosses another public oaf@iutility, irrigation or drainage
ditch or natural stream, the crossing design giratiect the water main and other utility’s
structural integrity, prevent contamination of thain and mitigate future system impacts
and costs of repair. The entity responsible ferutility, ditch, railroad or other structure
crossed may also impose additional criteria.

1.

All crossings shall be clearly identified andhdnsioned on the plan view and profile
view on the utility plans.

Water Crossingver Wastewater/Stormwater/Other non-potable System$en/d
public water main crosses these types of systdrasyater main shall cross above
with a minimum of 18-inches vertical clearance frtira system and maintain the
minimum depth of cover required by these Criteria.

a. A vertical clearance of less than 18-inches begllowed with prior approval
of the FCU Water Utilities Senior Development Rewiengineer. In these
cases, all joints of the non-potable utility witHif feet of the water main shall
be wrapped with butyl adhesive tape or all pipih¢he non-potable system
within 10 feet of the water main shall be C900/C83&C as required by the
FCU Water, Wastewater, Stormwater Development Cocisbn Standards.

Water Crossingnder Wastewater/Stormwater/Other Non-Potable Systeri8hen a
public water main crosses under these types oésysstthe water main should
maintain 18-inches of vertical clearance from ssjggtems. All joints of the
wastewater/stormwater/other non-potable utilityhmit10 feet of the water main shall
be wrapped with butyl adhesive tape or the pipifihe non-potable system within 10
feet of the water main shall be C900/C905 PVC gaired by the FCU Water,
Wastewater, Stormwater Development Constructiondstails.
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a. For wastewater, stormwater or other non-potaiplelines 18-inch and larger,
the water main shall be installed in a casing piplee casing shall extend a
minimum of 10 feet beyond each side of the crossing

3.08 DITCH CROSSINGS

A. When a water main is crossing a Named Ditch Caimgpthe Developer shall contact the
Ditch Company and obtain all permits and approf@®ach crossing. In addition to the
requirements of these Criteria, the Ditch Compaay add to or modify the requirements of
these Criteria, provided the requirements are rawnegent. All permit/crossing fees and
costs shall be paid by the Developer.

1.

Steel Casing — The casing shall be of suffidemgth so that the ends of the casing
may be exposed without excavating in the ditch R/CGor easement and a minimum
of 10 feet beyond any toe or top of slope to ditthe steel casing pipe shall be in
accordance with Section 3.06 P. of these Criteria.

Cut-off Walls — A clay or concrete cut-off wahall be placed on both ends of the
casing pipe. The cut-off wall shall extend to tdtfabove the maximum free surface
water elevation of the ditch (or as required by@itieh Company). (Refer to Standard
Details.)

Cover — Cover over the casing shall be 3 feetane from flowline of ditch to top of
casing.

Ditch Repair — All ditches shall be restoredarding to the Ditch Company’s
requirements.

B. Valves are required on both sides of the ditdssing. Valves shall be located back from
the crossing or restrained in such a manner aset@pt the valve from “blowing off” when
the pipe is disassembled between the valves fanterance or replacement. No water
services shall be connected to the water main lestweese valves.

3.09 ROUNDABOUT CROSSSINGS

A.  Where an existing or proposed water main croagesindabout, the following design
criteria shall apply:

1.

All valves, fittings, fire hydrants, servicesdaappurtenances shall be located outside
the center median of the roundabout. It shalhieeDeveloper’s responsibility to
relocate any of these existing facilities outsifléhe center median.

a. If there are no water mains connecting fromragraicular alignment, the
water main may be installed in a casing pipe thinaihg roundabout median. It
shall be the Developer’s responsibility to re-camgtand install any existing
water main in a casing.

(1) If the water main is installed in a casingJasion valves shall be installed
on both sides of the roundabout 40 feet from eachoé the casing and
shall be restrained in accordance with the StanDatdil for Restrained
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Pipe Lengths for Dead Ends to prevent the valva fiolowing off” when
the piping in the roundabout area is disassemlgeckpair or
replacement.

(2) Approved joint restraint devices shall be usedll pipe joints within a

casing pipe.
(3) No services or connections are allowed betwiensolation valves.
b. If there_are water mains connecting from a pedjpeillar alignment, all water

mains shall be routed around the center mediaee §andard Detail) It shall
be the Developer’s responsibility to re-locate erigting water mains.

2. Water service taps shall be located a minimuB fefet outside the roundabout center

median. It will be the Developer’s responsibilityrelocate any service taps outside
of the median.

3.10 LANDSCAPE SEPARATION DISTANCES

A.

Trees — Trees shall be a minimum of 10 feet fedmvater mains and fire hydrants and 6
feet from water services including curb stops amedempits/vaults.

Shrubs — Shrubs shall be a minimum of 4 feahfveater mains, fire hydrants and water
services.

3.11 ABANDONMENT OF MAINSAND SERVICES

A.

Any water mains or water services that wereaitestl and will not be used (such as in the
case of a replat or change in project layout) dimthbandoned. Services will be required to
be abandoned at the main, unless otherwise dirbgt€€CU. This shall include excavating
at the main and disconnecting the line to be abaedas directed by FCU Field Operations
Staff. Each situation will be evaluated on a dagease basis to determine if the valve at
the connection point is to be removed. For a m@endonment, the main shall be
abandoned to the last water main connection poitd the last remaining in-service portion
of the water main, as determined by FCU. All fisglrants, valve boxes, curb stops and
meter pits/vaults associated with the main beirapdbned shall be removed.

When a water main is to be abandoned and the willinot be under a proposed building,
the main may be abandoned in place and left igtbend if approved by FCU and labeled
accordingly on the City approved utility plans. eTdlbbandoned main shall be drained and
both ends shall be plugged with concrete. MainstR and larger shall be flash filled in
accordance with the City of Fort Collins - Watera$tewater, Stormwater Development
Construction Standards.

Any existing water services within or adjacenatsite being re-developed that are not being
used shall be abandoned at the main as directe@byfField Operations Staff. This shall
include the removal of the curb stop box or vale bn the abandoned service and removal
of any meter pits/vaults.
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SECTION 4 - WASTEWATER COLLECTION DESIGN CRITERIA
4.01 GENERAL

These Criteria typically apply to sanitary sewesdrich diameter and smaller. Larger sanitary
sewers are classified as interceptor sewers dévelopment project includes any construction of
or modification to an interceptor sewer, contaet HCU Water Utilities Senior Development
Review Engineer and the FCU Water Engineering @hpitojects Division for design and
construction requirements.

4.02 WATER/WASTEWATER DEMAND ANALY SISREPORT

In conjunction with the City’s Development ReviewoBess, FCUnay require that the Design
Engineer submit a Water/Wastewater Demand AnaRsjsort at the time of PDP. If the analysis
report is required, a meeting with FCU Water UgbtSenior Development Review Engineer must
be held to determine the outline and scope ofépert.

4.03 WASTEWATER SYSTEM MODELING

If dynamic analysis is needed for proper sizingafitary sewers, FCU will assist with the
necessary modeling to evaluate the proposed prajecassociated demands with detailed
information provided by the Design Engineer.

4.04 FCUWASTEWATER SERVICE AREA

A. FCU provides wastewater service to a portiothefarea inside City limits and other areas
to the northwest of the City including parts of teenmunity of Laporte, Colorado. (See
Wastewater Utility Service Areas Map in AppendiXxdB a map current as of the date of
adoption of this manual.)

B. Certain portions of Fort Collins receive wastavaervice from the following districts:

Boxelder Sanitation District
3201 E Mulberry, Suite Q
Fort Collins, CO 80524
Telephone: 970-498-0604

Cherry Hills Sanitation District
512 N Link Lane

Fort Collins, CO 80524
Telephone: 970-493-6130

South Fort Collins Sanitation District
5150 Snead Drive

Fort Collins, CO 80525

Telephone: 970-226-3104

C. When designing sanitary sewer extensions,jiibjgrtant to avoid designing/constructing
mains which would interconnect with these variotilities.
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405 WASTEWATER PUMP STATIONS

Pump stations are generally discouraged. FCU wilyrbas no public pump stations in the
Wastewater Collection System. If a FCU pump steisato be considered, it must be a regional
station serving a large area rather than a stagoving an individual subdivision or development.
All pump stations must be approved by the Waterife®ying and Field Services Manager. If
allowed, the details and requirements pertainintpeaype, design and construction of the pump
station will be determined at that time.

4.06 WASTEWATER COLLECTION SYSTEM DESIGN AND LAYOUT

A. Generd

1.

Each property or lot shall have frontage on jguRIO.W. so that any service lines will
not cross another property.

The design and layout of the system must proladéne extension of the sanitary
sewers to adjacent properties that may develodpsiriuture.

Utility locations, alignments and separationgedderein are required for new
developments and redeveloping areas.

It is very important within each developmentedevelopment area that the site layout
be designed in such a manner that accommodategstablzeaccess for future
maintenance by FCU. This includes providing adezsaparation distances from
other utilities and structures and providing theesaents necessary for future
maintenance activities.

Sanitary sewers shall extend across the entinréafge of a property unless otherwise
approved by FCU.

No connections to the wastewater collectionesysare allowed which would add
surface water or groundwater to the wastewateesysiThis includes roof drains,
drainage tiles, foundation drains, area drains, etc

Floor drains internal to covered parking thdlsmb drainage from drippings off
parked vehicles or water used for washing dowrrmatefloors shall be connected to
the sanitary sewer using appropriate sand andteitdeptors. The drainage from the
top floor of a parking facility which is subject tanoff caused by precipitation events
shall_not be discharged to the sanitary sewer gyste

B. Hydraulic Design

1.

Design Flows: Wastewater design flows shalheepeak daily flow plus wet weather
infiltration and inflow (1&l). The per capita orep acre flow contributions and 1&I
flow contributions are subject to the approvalle ECU Water Utilities Senior
Development Review Engineer.

Manning’s Equation using Mannings Coefficiennof 0.013 shall be used for sizing
sewers.
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3. Minimum sizes: Minimum size for public sanitagwers is 8-inch. Minimum size
for private sewer services is 4-inch.

4, Depth of Flow: The maximum allowable depth imnaeter ratio for sanitary sewer
flows at peak flow conditions is d/D = 0.5 for sesvep to and including 15-inch. For
sewers larger than 15-inch, contact the FCU Watiities Senior Development
Review Engineer and the FCU Water Engineering @hpitojects Division for design
and construction requirements.

5.  Velocity: Sanitary sewers shall be designethabthe design flow velocity is at least
2 feet per second and does not exceed 10 feeepend.

6. Slope: The following table gives the minimundamaximum allowable slopes for
sanitary sewers. All sanitary sewers shall begihesl and constructed with constant
slope between manholes.

Diameter Minimum Slope Maximum Slope
(Inches (Percent (Percent
Services

4 2.0% 21.0%

6 1.0% 12.2%

Mains

8 0.40% 8.4%

10 0.28% 6.1%

12 0.22% 4.9%

15 0.15% 3.6%

C. PipeMaterial

1. The only pipe material for gravity sanitary sesveurrently included in the City of
Fort Collins — Water, Wastewater, Stormwater Depglent Construction Standards is
polyvinyl chloride (PVC) pipe. If an alternate redal is proposed, it shall be
evaluated in accordance with Section 01000 andd®e@1600 of the City of Fort
Collins - Water, Wastewater, Stormwater Developn@otstruction Standards and
Section 1.05 of these Criteria.

D. Alignment
1.  Within platted streets, sanitary sewers arecifyi on the centerline of the street and
water mains are a minimum of 10 feet from the sewfethis location is not possible,
the sanitary sewer should be aligned such thantngholes are in the center of a
travel lane so as to not be in a wheel path. dsdtsituations, the sanitary sewers must
also be a minimum of 5 feet from the curb and gutte

2. No curvilinear sanitary sewers are allowed.
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E. Sewer Depth
1. Minimum cover above top of sanitary sewers sheal feet.

2. Depths greater than 20 feet require approviieFCU Water Utilities Senior
Development Review Engineer and may require gresafearation distances from
other utilities, structures and landscaping and regyire additional easement width.

F. Groundwater Barriers

1. In situations where groundwater is known or fibtmbe above the elevation of the
sanitary sewer or if there is a possibility thaiigrdwater may be diverted by the
construction of the new water mains and sanitanesg groundwater barriers shall be
constructed within the sanitary sewer trench togmégroundwater migration or
diversion along the sewer main.

2. Groundwater barriers are typically located wgzstn of manholes and shall be spaced a
maximum of 400 feet apart.

3. Groundwater barriers shall extend through thed&pth of the granular bedding/pipe
zone material and project 1 foot beyond each didieectrench wall. In addition, the
groundwater barrier shall extend to a point 1 fdmve the maximum peak wet season
subsurface groundwater level but not less thareBdleove the top of pipe.

4.  Groundwater barriers shall be installed on Isidles of all natural waterways, ponds,
lakes or irrigations ditches.

5.  Groundwater barriers shall be shown and labatetthe sanitary sewer plan and
profile sheets of the utility plans.

G. Manholes

1. Manholes are required at any change in sizpesto direction of a sanitary sewer, at
connecting points with other sanitary sewers arideaend of a sanitary sewer line.

2. When a pipe is stubbed out of a manhole fot@éusewer connection, the stub-out
shall be no more than 2 feet long.

3. Manholes shall not have less than 90 degre@gebatincoming and outgoing sanitary
sewers.

4, Manholes are required at points where servarget than 6-inch diameter connect to
sanitary sewers.

5. Maximum spacing between manholes shall be 5&t00Afigh typical spacing at 400
feet.

6. Manholes shall have a minimum 0.1 foot drojmirert elevation for straight through
manholes. Manholes with change in horizontal ftbwection greater than 30 degrees
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10.

11.

12.

13.

14,

15.

16.

Adopted:

shall have 0.2 foot drop between incoming investation(s) and outgoing invert
elevation.

Manholes with more than 2 feet between inlek @utlet invert elevations shall be
constructed with an outside drop connection.

No inside drop connections are allowed.

When there is a change in size of sanitary setvamanhole, the crowns of the two
sewers shall be set at the same elevation. Howiéweelateral sanitary sewer is
connecting to an interceptor sewer (18-inch ordaig diameter), the invert of the
lateral sewer should be set at the crown of thergeptor.

Minimum diameter for manholes is listed in 8tandard Manhole Detail Drawing.
Larger manholes may be required to accommodatepteuibcoming mains or large
radius horizontal flow channel bends.

Manhole invert channels shall be formed witlogth curves having as large a radius
as the manhole will permit to minimize turbulendehe flow channel shall be U-
shaped with a height equal to three-fourths thendtar of the outgoing sanitary
sewer.

Manholes shall maintain a minimum clearancg fafet from curb and gutter and 10
feet from cross pans to the outside edge of thehoian

If subject to flooding, manhole shall have #dxh water-tight ring and cover. Bolted,
water-tight ring and covers shall be noted andl&ben the sewer plan and profile
drawings.

When connection is proposed to an existing mienfrCU will assess the condition of
the manhole to determine if special constructiepair or replacement by developer
will be required.

All connections to existing manholes shall dmby core drilling and grout sealing
the opening into the manhole above the manholehbefbe Design Engineer shall
use the elevation of the top of the bench as @méirgg elevation for the new sewer, or
if connecting to an interceptor sewer, use thegdtcontained in 4.06 G. 9. When
connection is above the manhole bench, add a aaenstruct/form a new invert to
direct the flow to the existing, main channel.

All weather access roads shall be requiredaohules located outside of street
R.O.W. Access roads shall be a minimum of 15védé and designed and
constructed to support maintenance vehicles wejghihtons. Carsonite marker posts
(provided by FCU) shall be placed at all manholetside of street R.O.W.
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H. Services

1. General

coow

Within the R.O.W., services shall be perpendictd the sanitary sewer main.
Sanitary sewer services shall be a minimum de&0from all water services.
Sanitary sewer services shall not be instaliedeinches with other utilities.
Sanitary sewer services for a given propertytrbasnstalled on the sanitary
sewer main within the confines of the property $imxtended.

Cleanouts are required at all changes in védrchorizontal alignment and at
100’ maximum intervals.

Mixed use buildings must have separate sewaicgsy for the residential and
commercial portions of the building.

Sanitary sewer services are not allowed to atiratenanholes unless approved
by FCU Water Utilities Senior Development Reviewgkreer.

For sanitary sewer services 8-inch or largenaahole is required at the point of
connection.

Connection of 6-inch service to an 8-inch semest be made by cutting in a
tee or wye fitting or installing a manhole.

Sanitary sewer services that are not used beadbandoned at the main in
accordance with Section 4.11 of these Criteria.

2. Residential

a.

Single Family
(1)  Each single family lot shall have a separateeseservice line connecting

directly to a FCU sanitary sewer without crossingther property.

(2)  Services shall be located in the downstreartigroof each lot a
minimum of 10 feet from the water service for thattion located within
public R.O.W. or easement.

Single Family with Carriage House

(1) On asingle family lot, sewer service may btersed from the principal

residence to a carriage house if approved by F{Ctleisewer service has
adequate capacity for both buildings and if thddings are on a single
platted lot under single ownership, and as othenssistent with City
Code.

Duplex

(1) Each dwelling unit in a duplex shall have assafe sewer service

extending from an FCU sanitary sewer main.

Multi-Family

(1) Each multi-family building shall have a separstwer service connecting

directly to a FCU sanitary sewer without crossingther property;
however, FCU may require a multi-family buildinghtave more than one
service.

Single Family Attached Dwellings

(1) For single family attached dwellings where edalelling unit is on a

separate platted lot, each unit must have a sepseater service with
cleanout; however, if approved by FCU, a commoivape sewer service
can be extended across property lines to serve s units. (See City
Code Section 26-256)
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g. Non-Residential

(1) Each non-residential building shall have a s#jgasewer service
connecting directly to a FCU sanitary sewer withenaissing another
property; however, FCU may require a non-residéhtidding to have
more than one service.

(2) Monitoring manholes may be required on servic@® non-residential
facilities with high-strength waste.

(3) Grease interceptors are required on the sexYireaall restaurants and
facilities with commercial kitchens.

(4) Sand and oil interceptors are required on sesvirom facilities with
indoor auto service bays and from services fronptiréions of parking
garages that do not collect runoff from rainfallsoow melt.

(5) Details for grease interceptors and sand ardterceptors are included
in the City of Fort Collins - Water, Wastewateroi®twater Development
Construction Standards.

Subdrains

1.

Subdrains shall not be connected to the waséewatlection system. Subdrains shall
only discharge to the storm drainage system ogdesl detention areas.

2. Subdrains may be permitted in public R.O.Walldwed, the Developer shall be
required to submit a soils investigation and repsroutlined in Chapter 5 of the
LCUASS for review and approval by the City EngiriegiDepartment.

3. Subdrains built in the public R.O.W. for privakainage shall be private
improvements and shall include provisions for memaince by the local homeowners
association or other private entity.

4.  Subdrains shall meet the requirements contam€&thapter 12 of the LCUASS.

J. Borings
1.  Sanitary sewers through City of Fort Collinsaapother agency’s R.O.W. or easement

may require a bored casing pipe to facilitate niaétallation or replacement. The
type of bored casing material and its propertidshei specified by the agency
granting permission for the crossing. Such crasssare subject to the approval of
FCU to avoid conflicts between the requirementstandards between the City and
the agency granting permission to cross.

a. A letter, permit or approved crossing applicafimm the agency granting
permission to cross must be provided to FCU podrdring.

b.  The City will not accept any crossings that iegjan annual user or crossing fee
be paid to the agency granting permission to crédisbored crossing fees, if
applicable, shall be paid by the developer pridsddng.
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K. Casing Pipe

1.

Casing pipe shall be steel unless otherwiseoapprby the Water Utilities Senior
Development Review Engineer; however, FCU resettvesight to require a specific
casing pipe material for any public sewer mainadhation.

Each casing pipe installation shall be spedifiaesigned by the Design Engineer.

If steel casing pipe is to be used, a soil tiedig analysis shall be performed and the
need for cathodic protection shall be evaluateaczordance with Section 3.06 O. 2.
of these Criteria.

a. A 20 pound anode and CP test station is reqoindebth ends on a steel casing
pipe. The anode wire and the test station wirdl braexothermically welded to
the steel casing pipe.

L. Phased I nstallations and Stub-outs

1.

If phasing of the wastewater collection systenmprovements is proposed by the
developer, the phasing shall be clearly definedsdraavn in the utility plans.

The phased system shall be designed for fuldl lswit of the development being
served including any additional offsite flows tinatist be passed through the
development.

The stub-out design and installation shall nsamthe vertical and horizontal
alignment in accordance with these Criteria anth wie City approved utility plans.

The system shall be designed such that a marthioeated at the phase line between
portions of the development or the sanitary selwwell §e extended to the next
manhole with the phase under construction

Sanitary sewer main stub-outs not utilized sbalabandoned in accordance with
these Criteria.

4.07 SEPARATION FROM OTHER UTILITIES

A. Horizontal

1.

Water mains and storm drains shall be a miniratit© feet horizontally from any
part of the FCU wastewater collection system.

Dry Utilities (Natural gas, electric, cable TiéJephone/communication, etc.) shall be
a minimum of 10 feet horizontally from any parttbé public wastewater collection
system.

B. Vertical — When a sanitary sewer crosses anther publicwatp utility, irrigation or
drainage ditch or natural stream, the crossinggdestall protect the sanitary sewer and
other utility’s structural integrity, prevent contaation of the main and mitigate future
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system impacts and costs of repair. The entityaesible for the utility, ditch, railroad or
other structure crossed may also impose additiaitalia.

1.

All crossings shall be clearly identified andhdnsioned on the plan view and profile
view on the utility plans.

Sanitary Sewddver or Under a Water Main — See Section 3.07 of these Criteria.

Sanitary Sewer Crossi@yer Storm Drainage Systems — When a public sanitary
sewer crosses over a storm sewer, the sanitary sévaeld cross above with a
minimum of 18-inches vertical clearance from tharstdrain system and maintain the
minimum depth of cover required by these Criteria.

a. A vertical clearance of less than 18-inches beagllowed with prior approval
of the FCU Water Utilities Senior Development Rewiengineer.

Sanitary Sewer Crossitunder Storm Drainage System - When a public sanitary
sewer crosses under a storm drain, the sanitargrssethould have a minimum of 18-
inches of vertical clearance from the storm drain.

a. A vertical clearance of less than 18-inches beagllowed with prior approval
of the FCU Water Utilities Senior Development Rewiengineer.

b. For storm drains 24-inch and larger, the sangawer shall be installed in a
casing pipe.

4.08 DITCH CROSSINGS

A.

When a sanitary sewer is crossing a Named B@twimpany, the Developer shall contact the
Ditch Company and obtain all permits and approf@l®ach crossing. In addition to the
requirements of these Criteria, the Ditch Compaay add to or modify the requirements of
these Criteria, provided the requirements are ratiiegent. All permit/crossing fees and
costs shall be paid by the Developer.

1.

Steel Casing — The casing shall be of suffidemgth so that the ends of the casing
may be exposed without excavating in the ditch R/CGor easement and a minimum
of 10 feet beyond any toe or top of slope to ditthe steel casing pipe shall be in
accordance with Section 4.06 K. of these Criteria.

Cut-Off Walls — A clay or concrete cut-off walhall be placed on both ends of the
casing pipe. The cut-off wall shall extend to tdtfabove the maximum free surface
water elevation of the ditch (or as required bydheh company). (Refer to Standard
Details.)

Cover — Cover over the casing shall be 3 feetane from flowline of ditch to top of
casing.

Ditch Repair — The ditch being crossed shalids¢ored in accordance with the ditch
owner’s requirements.
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4.09 ROUNDABOUT CROSSINGS

A.  Where an existing or proposed sanitary sewessa® a roundabout, the following design
criteria shall apply:

1. Manholes shall be located outside of the centtian of the roundabout and in the
center of a travel lane.

a. If there are no sanitary sewers connecting sqrarpendicular alignment, the
sewer shall be installed in a casing pipe throbghroundabout median. It shall
be the Developer’s responsibility to re-construad @stall any existing sewers
in a casing. Approved joint restraint devices lshbalused on all pipe joints
within a casing pipe.

b. If there_are sanitary sewers connecting frorarpgndicular alignment, all
sewers shall be routed around the center medidnallitnanholes located in the
center of a travel lane. It shall be the Develgpersponsibility to re-locate any
existing sewers.

2. Sewer service taps shall be located a minimubnfeét outside the roundabout. It
will be the Developer’s responsibility to relocatey existing service taps outside of
the roundabout.

4.10 LANDSCAPE SEPARATION DISTANCES

A. Trees — Trees shall be a minimum of 10 feet feamitary sewers and 6 feet from sewer
services.

B. Shrubs — Shrubs shall be a minimum of 4 feghfsanitary sewers and sewer services.
4.11 ABANDONMENT OF MAINSAND SERVICES

A.  Any sanitary sewers that were installed and mdgll be used (such as in the case of a replat
or change in project layout) shall be abandonedmafnhole. This shall include excavating at an
existing manhole, disconnecting and plugging the tb be abandoned as directed by FCU Field
Operations Staff. Each situation will be evaluatadh case-by-case basis to determine if other
special requirements will apply.

B.  All manholes on an abandoned sanitary sewel bbakmoved and the ends of the sanitary
sewer shall be plugged with concrete.

C.  When a sanitary sewer is to be abandoned ahdatibe under a proposed building, the
sanitary sewer may be abandoned in place andléfieiground if approved by FCU and labeled
accordingly on the City-approved utility plans. elénds of the sanitary sewer shall be plugged
with concrete. Sanitary sewers 12-inch and laspeil be flash filled in accordance with the City
of Fort Collins - Water, Wastewater, Stormwater Elepment Construction Standards.

D.  Any existing sewer services within or adjacenatsite being re-developed that are not being
used shall be abandoned at the main as directe€byField Operations Staff.
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Appendix A - Utility Plan Checklist



Fort Collins Utilities Water and Wastewater Design Criteria

Water/Wastewater Utility Plan Checklist

Iltems below specified with “FP” are only required at the time of Final Development Plans. All

other items are required to be provided in both the PDP and FDP plan submittals.

Overall Utility Plan

Included

N/A

Requirements

R.0.W. lines, property lines and easements

Curb and gutter, cross-pans, sidewalks (attached or detached) and medians

Water: Existing and proposed distribution system facilities including valves, hydrants, bends,
lowerings, crossings, services, meter pits/vaults, sizes of all mains/services with detailed

labeling for all items

Wastewater: Existing and proposed collection system facilities including manholes, services,
crossings, sizes of all mains/services With detailed labeling for all items

Dry Utilities: Existing and proposed gas, electric, telephone, cable, etc.
Proposed private subdrains (where applicable)

Irrigation ditches

Match lines with corresponding sheet numbers referenced
Water/sanitary sewer main abandonments

FP — Development/construction phasing lines

S




Water Plan (and Profile when applicable)

Included

N/A

Requirements

R.0.W. lines, property lines and easements with dimensions

Existing and proposed streets, curb and gutter, sidewalks, medians, cross-pans, intakes and
other structures

Existing and proposed water mains, services/curb stops/meter pits (including irrigation),
valves, fittings, fire hydrants, connections to existing system and all appurtenances with
detailed labeling for construction

Existing and proposed sanitary sewer mains, services and all appurtenances

Existing and proposed storm sewers and all appurtenances

Proposed private subdrains and cleanout locations

Existing and proposed dry utilities (e.g. gas, electric, telephone, cable, etc.)

Locations of fixed objects (e.g. trees, poles, fences, etc.)

Irrigation ditches

Match lines with corresponding sheet numbers referenced

Utility crossings labeled with sizes, elevations and clearances

Lowerings showing fittings or sweeps with dimensions and elevations

Casing pipes with material, diameter, thickness and length noted

Abandonment of water mains

Cathodic Protection (CP) systems on existing mains including the location of CP test stations
FP - Lengths of water main between valves, fittings, hydrants, etc.

FP - Restrained pipe lengths for thrust restraint at all fittings, lowerings, dead ends, etc.
FP - Pipe or street centerline longitudinal stationing

FP - For water mains 12-inch and larger, provide water main profile drawings showing
existing and proposed ground surfaces with water main depths labeled, existing and

proposed utility crossings and all pertinent underground features or information

FP - Development/construction phasing lines

Effective Date: _ / /




Wastewater Plan and Profile

Included N/A Requirements

R.0.W. lines, property lines and easements with dimensions

Existing and proposed streets, curb and gutter, sidewalks, medians, cross-pans, storm
intakes and other structures

Existing and proposed sanitary sewers, services, connections to existing system and all
appurtenances

Existing and proposed water mains, services/curb stops/meter pits (including irrigation),
valves, fittings, fire hydrants, connections to existing system and all appurtenances

- J— Existing and proposed storm sewers and all appurtenances

- - Proposed private subdrains and cleanout locations

N I Existing and proposed dry utilities (e.g. gas, electric, telephone, cable, etc.)
- - Locations of fixed objects (e.g. trees, poles, fences, etc.)

N I Irrigation ditches

S _ Match lines with corresponding sheet numbers referenced

R R Abandonment of sewers

S _ Utility crossings labeled with sizes, elevations and clearances

- - Casing pipes with material, diameter, thickness and length noted

- J— FP — Profile of all sanitary sewers

- - FP - Length of sewer between manholes and longitudinal stationing on manholes and
services with detailed labeling for construction

- - FP - Manhole rim and inflow/outflow invert elevations

- I FP - Existing and proposed ground surface

_ _ FP - Encasement as required when sanitary crosses above a water main
— - FP - Groundwater barriers where applicable

- J— FP - Development/construction phasing lines

Detail Sheets

Included N/A Requirements

Applicable City of Fort Collins Utilities water, sanitary sewer and stormwater details

Details of special connections, crossings or construction specific to this project

Effective Date: _ / /



Appendix B - Utility Maps

Water Utility Service Areas
Water Pressure Zones
Wastewater Utility Service Areas
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