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CHAPTER 13- 01
ADMINISTRATIVE ENACTMENTS, AGENCY CONTROLS AND REVIEWS,
AND WORK IN PUBLIC RIGHTS - OF WAY

Sections:

13- 01- 001 Adminis trative Enactments

13- 01- 002 Agency Controls and Reviews

13-01- 003 Work in Public Rights - of - Way



Sections:

13- 01- 001 Administrative Enactments
13- 01-001- 0001 Adoption

13- 01- 001- 0002 Applicability

13- 01-001- 0003 Savings Clause

13- 01- 001- 0004 Violation and Penalties

13- 01- 001 Administrative Enactments
Section 13 - 01- 001- 0001 Adoption

There are hereby adopted by the City Council of the City of Flagstaff

Engineering Design Standards and Specifications for New Infrastructure set
out herein for the purposes of promoting the public health, safety, and
general welfare, and to minimize public and private losses due to failure of
infrastructure in the City of Flagstaff. @ These regulations shall be
controlling for public and private construction withi n the corporate limits
of the City of Flagstaff.
Section 13 - 01-001- 0002 Applicability
The Engineering Design Standards and Specifications for New Infrastructure are
applicable to the design and analysis of streets, curbs, gutters, sidewalks,
waterlines, sewerlines, and other facilities for both public improvement and
private development projects within the City of Flagstaff.
The engineering regulations established herein are based on accepted
engineering procedures and criteria.
Section1l 3-01-001-0003 Savings Clause
Nothing in this Title  shall be construed to affect any suit or proceeding now
pending in any court, or any rights acquired, or liability incurred, or any
cause or causes of action acquired or existing, under any act or ordinances
replace d hereby. Nor shall any right or remedy of any character be lost,
impaired, or affected by this Chapter.
Section1l 3-01-001-0004 Violations and Penalties
A. Violations. It shall be unlawful for any person, firm or corporation to

erect, construct, enlarg e, alter, repair, move, improve, remove, convert,

demolish, equip, use or maintain public or private infrastructure or

permit the same to be done in violation of this Chapter.

B. Penalties. Any person, firm, or corporation violating any provision of
this  Code shall be deemed guilty of a misdemeanor, and upon conviction
thereof, shall be punishable by a fine and/or imprisonment set forth by
the governing laws of the jurisdiction. Each separate day or any portion
thereof, during which any violation of this Code occurs or continues,
shall be deemed to constitute a separate offense.



Sections:

13- 01- 002 Agency Controls and Reviews
13- 01- 002- 0001 City

13- 01- 002- 0002 County

13- 01- 003- 0003 State

13- 01- 002- 0004 Federal

13- 01- 002- 0005 Utility Companies

Section 13 - 01-002 Agency Cont rols and Reviews
Section 13- 01- 002- 0001 City

A. All design and construction for public improvements shall be done in
accordance with:

1. Flagstaff City Code, Title 13, Engineering Design and Construction
Standards and Specifications for New Infrastruct ure .

2. The current Maricopa Association of Governments Uniform Standard

Specifications for Public Works Construction (MAG Specs - latest
revisions) and the current Maricopa Association of Governments
Uniform Standard Details for Public Works Construction (MAG Details

- latest revisions).

B. Other standards that will apply when applicable shall include but are not
limited to:

1. City of Flagstaff Zoning Code

2. Current Arizona Department of Transportation (A.D.O.T.) Standards
and Specifications.

3. Ci ty of Flagstaff codes and ordinances.

4. The current American Society for Testing of Materials (ASTM)
standards and specifications.

5. The current Arizona Department of Environmental Quality (ADEQ)
standards.

6. The current Occupational Safety and Healt h Administration (OSHA)
standards.

7. The current Federal Highway Administration Manual on Uniform Traffic
Control Devices.

8. The current Arizona Supplement to the Manual on Uniform Traffic
Control Devices.

9. The current American Water Works Associati on Standards (AWWA).

10. The currently adopted American Association of State Highways and
Transportation Officials (AASHTO) policies.

11. Flagstaff City Code, Title 5, Fire Regulations.

12. The current National Fire Protection Association Standards.
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13. Thecurrent ly adopted International Building Code  s.
14. The current ly adoped International Building Code Standards.
15.  The current City of Flagstaff Stormwater Management Design Manual.

15. Flagstaff City Code, Title 12, Floodplain  s.

16. Flagstaff City Code, Title 11, Subdivision Regulations.

C. The City Engineer or his authorized representative must review and
approve all engineering plans for improvements to be constructed in
publ ic rights - of - way and easements.

1. Permits from the City are required for work within the public right
of - way or easements, and for construction of any improvements which
will become public upon their completion.

2. Inspection of the construction of pu blic improvements will be
conducted by the City, and final acceptance of the construction by
the City Engineer is required before releasing the permit and
transferring ownership of the improvements to the City.
acceptance by the City, the improvement s shall be guaranteed against
all defects in material and workmanship for one year from the date
they are accepted by the City Engineer.

Section 13- 01-002- 0002 County

The County requires that a permit be issued from its office for any work
within the Cou nty rights - of - way or for on - site waste water disposal systems.

13- 01- 002- 0003 State

A. The Arizona Department of Transportation (A.D.O.T.) requires that a
permit be issued from its agency for any work performed in State rights
of - way. Should new right o f way be contemplated in the development
process which anticipates being established into the State Highway System
by an Arizona Department of Transportation (ADOT) Board Resolution, to
include fee or easement rights, temporary construction easements,
drai nage, access control, signals, or any other incidental use thereof,
the City and developer agree to immediately communicate and coordinate
with ADOT. At that time, ADOT will provide further direction and
guidance on necessary processes required to meet st ate standards in order
to legally establish the new right of way for the benefits of the
travelling public.

B.  Arizona Department of Environmental Quality (ADEQ) approval to construct
water or sewer systems must be obtained prior to approval of constructi
plans by the City Engineer and issuance of a Public Works Permit from the
City. Such approval must also be indicated by notation of the file
number and approval date on the cover sheet of the water and sewer plans.
Approval of construction shall be ob tained prior to operating new water
and sewer mains and prior to obtaining associated -certificates of
occupancy. It shall be the sole responsibility of the developer to
obtain all applicable permits and approvals from ADEQ.

Arizona Water Commission appro val is required for any proposed water system
which does not tie directly to the City system.
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13- 01- 002- 0004 Federal
The United States Environmental Protection Agency and ADEQ regulations
control pollution of noise, air, water, and sewage. Any work must be
coordinated through all controlling federal, state and local agencies.
Permits from controlling federal agencies are required for any work on
federally owned land.
13-01-002- 0005 Utility Companies
A. Prior to the approval of construction plans by th e City, officials of the
local utility companies listed below shall sign the cover sheet of the
plans for public improvements. By signing this sheet, the utility
confirms that they have seen the plans, are aware of the scope of the
project and have identi fied existing and proposed utilities and their
potential conflicts in relation to the project.
1. Arizona Public Service Company.
2. UniSource Energy Services
3. CenturyLink
4. Suddenlink
5. City of Flagstaff Utilities Division.

6. Others when applic able.



Sections:

13- 01- 003 Work in Public Ways
13-01-003-0001 Qualifications of Designer
13-01-003- 0002 Work Not Intended to Become Public Property (e.g., Utility

Company Installations)
13-01-003- 0003 Work Intended to Become Public Property
13- 01- 003- 0004 Qualifications of Contractor

Section 13 - 01- 003 Work in P ublic Ways
Section 13- 01-003-0001 Qualifications of Designer

All plans and designs for public improvements shall be prepared by a

professional civil engineer registered in the State of Arizona and shall bear

their seal and signature. Survey legal descrip tions and plats shall be
prepared by a Land Surveyor registered in the State of Arizona and must bear

that Land Surveyor's seal and signhature.

Section 13-01-003-0002 Work Not Intended to Become Public Property (e.g.,
Utility Company Installations)

All im provements within City rights - of -way, not intended to become public
property, shall be constructed or maintained under the terms of a franchise

agreement or other authorization from the City. The location of such

facilities, their installation, and the re storation of the area after
installation, shall be done in accordance with these regulations

Section 13- 01-003-0003 Work Intended to Become Public Property

All improvements which are intended to become public property shall be
constructed according to t hese regulations , conditions shown on the Public
Works Permit, and plans approved by the City Engineer.

Section 13-01-003-0004 Qualifications of Contractor
All improvements shall be constructed by contractors licensed by the Arizona

State Registrar of Co ntractors, with a class of license(s) appropriate for
the specific work being performed.



Chapter 13 -02

MAPPING

Sections:
13- 02- 001 Concept Plats, Site Plans, and Preliminary Plats

13- 02-001- 0001 Mapping
13- 02-001- 0002 Topographic Precision

Section 13- 02- 001- 0001 Mapping

A. A complete boundary survey based upon field work shall be performed prior
to submittal of the preliminary plat, a nd documentation of said survey
shall be included with that submittal. If the boundary survey
information is made a part of the preliminary plat, then the surveyor who
performed the boundary survey and the engineer who prepared the
preliminary plat shall both seal and sign the plat. If the boundary
survey is a separate document, then it shall be clearly referenced on the
preliminary plat, including recording information. A survey report shall
be submitted summarizing the results of the survey and explain ing the
resolution of any problems encountered.

B. Mapping (including contours) of the site and adjacent areas shall be
sufficient to show clearly the influence of surrounding conditions
(topography) as well as the influence of the proposed development on
surrounding conditions.

Topography is subdivided into hypsography (the relief features),

hydrography (the water and drainage features), and culture (man - made
features). A single feature such as a mountain or valley is termed a

topographic feature. All of the above are topography.

C. Contour interval shall be one foot or two feet, depending on the slope of
the ground and the judgment of the Engineer or Land Surveyor.

D. All vertical datum shall be based upon a City approved benchmark (in NAVD
88). The said benchmark, along with all pertinent information, shall be
noted on the preliminary plat.

E. Existing City maps may be utilized to provide mapping requirements;
however, it will be the responsibility of the land surveyor who seals the
plat to verify that the information is accurate.

Section 13- 02-001-0002  Topographic Precision Shall Be
A Horizontal: Ninety percent of all planimetric features shall be within
1/40 inch of their true relative position and none shall be in error by
more than 1/20 inch
B. Vertical - Contour: Ninety percent of any spot elevations as determined
from the contours shall be correct within 1/2 the contour interval and
none shall exceed one contour interval.

C. Vertical - Spot Elevations: Ninety percent of the spot elevat ions shall
be correct within 1/4 the contour interval and all shall be correct
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within 1/2 the contour interval. In checking elevations taken from the

map, apparent vertical error may be decreased by assuming a horizontal
displacement within the permissibl e horizontal error for a map of that
scale.

The topographical survey to be referenced as to completed by whom, what
means, and date.

The tolerances indicated shall be considered minimum requirements and the
City shall assume no responsibility for t he accuracy of the features
represented by the Preliminary Plat.



CHAPTER 13 04

EASEMENTSAND RIGHTS OF WAY

Sections
13- 04- 001 Easements
13- 04- 002 Right s- of - Way
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Sections:
13- 04- 001 Easements

13- 04- 001- 0001 City Action

13- 04- 001- 0002 Uses

13- 04- 001- 0003 Types

13- 04-001- 0004 Location

13- 04- 001- 0005 Easement Conveyance by other than a Final Plat

Section 13 - 04- 001 Easements
Section 13- 04- 001- 0001 City Action

A review of the completed instruments and all legal descriptions, exhibits

and maps shall be made by the City Engineer prior to City Council acceptance

and recordation. When an easement is required because of a new development,

the developer shall provide the legal description and record the easement.

Section 13- 04-001- 0002 Uses

Easements are to be used when the fee title holder deems it undesirable to

give up fee title for the described area covered by the easement. In such

case, the grantor will continue to pay appropriate property taxes on the area
covered by the easement as no fee title has been transferred. City policy is

to require easements for utility lines, pedestrian ways, and certain

drainage - ways. Streets, roads and some drainage - ways require warranty deeds.

Section 13- 04-001- 0003 Types

A. Typical easement purposes are water, sewer, drainage, public utility,
sidewalk, walkways, bike paths, urban trails, open space, slope,
temporary turnaround, public service access, and temporary construction

easements. But any purpose agreed upon by both parties will constitute
valid use. A vehicular no - access restriction may be required by the
City, where vehicular access is not appropriate for safety or legal
reasons.
B. More than one type of easement may occupy the same ground, but if cr eated

at different times, the right and use by the senior grant may not be
interfered with by the junior; nor can any easement be used for a purpose
other than that recited in the grant.

1. The grantor may make use of the land subject to the easement bu t
must not interfere with the particular easement use or access
thereto.

2. The land owner must allow the authorized utility company or City
representative access to any piping and/or appurtenances that lie
within the Public Utility Easement.

a. Access is defined as the ability to walk to the piping and/or
appurtenance.

(1) In the event that no access is available from the

install ation of a non edifi d&, ma ng au e,
width, may be required to be installed that will allow
access.

-11-
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(2) The gate may be equipped with a City lock interlocked with
a lock from the private resident.

3. No permanent structures will be allowed to be constructed within, or
over the top of, the Public Utility or Drainage Easement.

a. A permanent structure is defined as a masonry fence (including
trash enclosures), or any part of a building or structure that
requires a building permit.

b. A non - permanent structure is defined as a wooden or chain link
fence, curb and gutter, parking lot, landscaping, and buil
or structures that do not require a building permit.

C. In the event that the pipe and/or appurtenance must be repaired,
maintained, or reconstructed, and a non
been constructed over the easement, the City may require the

property owner to remove the non - permanent structure in order

for the City to make the repair, perform maintenance, or do
reconstruction.

(1) The property owner may reinstall the structure at the
ownerds expense.

d. In the event that the pipe and/or app
repaired, maintained, or reconstructed, and a permanent
structure has been constructed over the easement, the permanent
structure must be removed by the property owner in order to

complete the repair, maintenance, or reconstruction and may not

be reinstalled.

e. In the event that the structure, either permanent or non
permanent, is not removed immediately, the City shall have the
right to remove the structure and charge the property owner for
this effort.

f. Private services s hall not be installed in a public easement or
right - of - way parallel to public utility lines.

Fences are not allowed across drainage easements with open channels.
Removabl e fences wi th mi ni mum 86 gat es
easements with under ground stormdrains.

An easement does not become void or non - existent if it ceases to be used
for the purpose for which granted unless the grant carries a limitation
to that effect.

1. An easement can be of a temporary nature and cease to exist at th
time specified on the grant. One example would be a construction

urtenance must be either

dings

- permanent structure has

ar

easement adjoining a permanent easement or a turn -around to be

abandoned when the street is extended.

Section 13- 04-001- 0004 Location

When

construction plans indicate roadway fill slopes

limits of the right - of - way, then a slope easement will be required for those

areas.
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Public utility easements shall be a minimum of twenty (20) feet in width

and provide access across lots and/or along rear or side lot lines whe re
necessary; when water and sewer lines are in the same easement the

minimum width shall be twenty - six (26) feet. When a water service or

fire hydrant is located adjacent to, but outside of, the right - of - way or
public utility easement (PUE) a PUE shall b e extended to accommodate the

appurtenance. The minimum dimensions of the PUE shall allow for 3 ft. of
clearance from all sides of the appurtenance. Drainage easements shall
be in accordance with City of Flagstaff Stormwater Management Design
Manual.

Each cul -de-sac shall have provisions for a 20/26 - foot wide easement to
an adjacent street or to property lines to allow for future utility and
pedestrian extension.

Drainage easements shall be provided conforming substantially with the
lines of any w atercourse, drainage way, channel, stream, or river, and
sufficient in width to convey the runoff of the design storm with the
required freeboard and maintenance access. Additional easement
requirements may also apply as required by the City of Flagstaff
Stormwater Design Manual

Section 13- 04- 001- 0005 Easement Conveyance by other than a Final Plat

Items required for a valid conveyance are:

A

A legal description and exhibit drawing prepared and sealed by a
registered land surveyor and accepted by the C ity Engineering Section.

An executed easement document that has been reviewed and accepted by the
City Engineer.

If a business entity is the owner, provide the name of the officers or
agents, who are authorized to execute the instrument(s) on behal f of the
entity.

All easement conveyances shall be approved by the City Engineer and then

signed by the property owner (and recorded) prior to construction plan
approval.
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Sections:

13- 04- 002 Public Right - of - Way

13- 04- 002- 0001 City Action

13- 04- 002- 0002 Uses

13- 04- 002- 0003 Right - of - way Conveyance by other than a Final Plat
13- 04- 002- 0004 Legal Descriptions

Section 13 - 04- 002 Public Right - of - Way

Section 13- 04- 002- 0001 City Action

A review of the completed instruments and all exhibits shall be made by the

City Engineer prior to being submitted, as necessary, to the Planning and
Zoning Commission and City Council and prior to signing and recording. The

City Clerk will be responsible for the recording of all instruments.

Section 13- 04- 002- 0002 Uses

Public right - of - way shall be granted by a general Warranty De ed or plat.
A.  When a public right - of - way is abandoned, public passage is terminated but
easements within the right - of - way will be retained to cover the purposes

constructed therein (e.g., water and power).

B. A permit from the City Engineer is necessary to construct or erect
facilities, buildings, or structures of any type, permanent or temporary,
on the public right - of - way.

1. Such construction shall be removed at the owner's expense should it
interfere with any legitimate use of the right - of - way.

Section 13- 04- 002- 0003 Right - of - way Conveyance by other than a Final Plat
Items required for a valid conveyance are:

A A legal description and exhibit drawing prepared and sealed by a
registered land surveyor and accepted by the City Engineer.

B. An exe cuted warranty deed that has been reviewed and accepted by the City
Engineering Section and the City Attorney.

C. Provide a title report prepared by an independent Title Insurance Company
for each property from which right - of - way is being dedicated.

D. | f a business entity is the owner, provide the names of the officers or
agents, who are authorized to execute the instrument(s) on behalf of the
entity.

E. All right - of - way conveyances shall be approved by the City Engineer and
then signed by the property owner (and recorded) prior to construction
plan approval.

Section 13- 04- 002- 0004 Legal Descriptions

A.  When additional right - of - way is required because of a new development,
then the legal description of the right - of - way shall be provided by the
develope r.
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1. When only a corner cut - off is required, then the City may provide
the legal description.

B. Legal descriptions and exhibit drawings must be prepared and sealed by a
registered land surveyor and accepted by the City Engineer.
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CHAPTER 13 05

ENGINEERING DESIGN REPOR®

Sections

13- 05- 001 Engineer ing Design Report s
13- 05- 001- 0001 Water and Sewer System Design Report
13- 05- 001 - 0002 Soils Report

13- 05- 001- 0003 Storm Drainage Report

13- 05- 001 Engineer ing Design Report s
Section 13- 05-001- 0001 Water and Sewer System Engineer Design Report

A. A water and sewer design report, sealed by a register ed professional
engineer  licensed in Arizona , is be required for all new subdivisions,
public  water or sewer system additions or modifications, new roadways, or
as determined by the City Engineer. This report is to assure that the

engineer has dealt with water and sewer systems design and has offered
solutions which conform to the approved preliminary plat or site plan and
this title.
1. If, in preparation of the report, the engineer finds that
substantial changes from the approved preliminary plat are re quired
to produce an economical development, a revised preliminary plat

shall be prepared

a. A forced engineering solution conform ing to an approved
preliminary plat is not acceptable

b. The report should be prepared in conjunction with the approved
preliminary plat and/or construction drawings until all design
problems are worked out.

2. The report is required with the initial construction plans
submittal. The reports must be approved prior to the approval of
the construction plans.

B. Water di stribution systems shall be designed to adequately satisfy the
requirements of t he iWat er System Designodo section
The engineer should investigate both the maximum daily rate and the
maximum hourly rate plus the required rate for fire pr otection, to
determine which will govern the design. Consideration of future
requirements and extensions shall be included in the report. Waterlines
shall be sized to maintain water pressure as required in Chapter 13 - 09 of
this title and shall adhere to all general requirements including valves,
blow - offs, and fire hydrants. All calculations should be shown to
justify the design.

C. Considerations of sewage flow shall include investigation of volume,
strength, and types of flow to be collected by the sy stem and the impact
of development on the existing downstream system. The engineer shall
account for future requirements and extensions if the design only covers
part of the area to be served. All general requirements, as listed in
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the "Sewer System Desi gn" Chapter 13 - 09 of these Standards, shall be
adhered to. Calculations concerning pipe sizing, velocity and grades

shall be shown for all lines. Requirements concerning loading on pipes

should also be considered as part of the overall design.

Section 13- 05- 001- 0002 Soils Report

A geotechnical soils report prepared by a registered professional engineer
licensed in Arizona, specializing in geotechnical engineering is required

with the initial construction plans submittal of street structural section

desi gn or slope stability analysis is required

A The soils engineer shall address the following problems: shrink - swell
potential, ground water, wetness, depth of rock, erosion, flood hazard,
allowable velocity in earth drainage channels, bearing capacity,
corrosion potential, organic layers, ease of excavation, and other
pertinent i ssues. Countakabed haAR are used in the
structural section design should be determined from soil samples
containing the highest amount of clay (Pl values).

1. If higher PI values are reported but not considered in the
determination of the correlated R - values, the engineer shall provide
recommendations for removal of these materials, including specific
areas of removals that must be reflected on the approval civil
plans.

2. If cut and fill slopes are proposed which exceed those allowed by
City standards and/or Flagstaff City Code Title 4, Building Code , a
slope stability analysis establishing m aximum stable slope grades
must be included.

a. If problem areas are found, further analysis may be
required in those specific areas.

B. If, in preparation of the report, the engineer finds that substantial
changes from the approved preliminary plat are required to produce an
economical development, he shall prepare a revised preliminary plat.

C. Forced engineering solutions to conform to an approved preliminary plat
is not acceptable.

D. The report should be prepared in conjunction with the approved
preliminary plat and/or construction drawings until all design problems
are worked out.

Section 13- 05- 001- 0003 Storm Drainage Report

A. A drainage report, prepared in accordance with the requirements of the
Stormwater Design Regulations , is required and must be approved prior to
approval of the construction plans.

1. If, in preparation of the report, the engineer finds that

substantial changes from the approved preliminary plat are required
to produce an economical development, he shall prepare a revised
preliminary plat.

a. Forcing engineering solutions to conform to an approved
preliminary plat is not acceptable.
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2. The report should be prepared in conjunction with the approved
preliminary plat and/or construction drawings until all design
problems ar e worked out.

If low impact development (LID) is proposed in the right - of - way, the
following shall be addressed to the satisfaction of the City Engineer and
the Public Works Section Head:

1. Measures provided to ensure the preservation of adjacent pav ement
section, or other associated infrastructure, as the result of
infiltration and/or standing water associated with an IMP.

2. A detail ed operations and maintenance  manual that, at a minimum,
shall include a narrative describing the purpose and functio n of the
IMP, required maintenance activities, and needed inspection
activities.
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Sections

13- 05- 002 Water Impact Analysis

13- 05- 002- 0001 Water Impact Analysis

13- 05- 002- 0002 Sewer Impact Analysis

13- 05-002- 0003 Traffic Impact Analysis

13- 05- 002- 0003.1  General

13- 05- 002- 0003.2  Process

13- 05- 002- 0003.3  Requirement

13- 05-002-0003.4  Analysis Approach and Methods
13- 05-002-0003.5  Study and Report Format

13- 05- 002 - 0004 Stormwater Impact Analysis

Section 13 - 05- 002 Water Impact Analysis
Section 13- 05- 002- 0001 Water Impact Analysis

The City of Flagstaff shall prepare the water impact analysis that is required

as part of the submittal process for any development that involves: an

annexation, extension of service beyond the Urban Growth Boundary, specific or

small area plan, development master plan, subdivision plat, change of zoning

request  (medium or large in accorda nce with the Zoning Code) , main extension,
or a site plan submittal for any development which will generate a peak hour

demand greater than the equivalent flow of 10 single family dwelling units (the

requirement may be waived at the discretion of the City Engineer and the
Utilities Director).

A.  The analysis shall establish the parameters of the system which satisfies
the requirements of the " Water System Design ", Flagstaff City Code, Title
13, Section13 -09-003 of these regulations

1. The analysis shall evaluate both the maximum daily rate plus the
required flow rate for fire protection, and the maximum hourly rate
to determine which will govern the design.

2. The system anal ysis shall include the development, as well as
adequate surrounding areas to determine that the new development
will  not negatively impact adjacent developments and the
encompassing water pressure zone.

3. All calculations should be shown to justify the design.

4. Approval of any proposed development will require the correction of
any deficiencies indicated in the report by the developer, including
inadequate flow to the development.

B.  This analysis need not be made if the site has previously been i ncluded
in a complete water impact analysis for a larger area and the land use
and intensity assumed for the site in that previous analysis is the same
as that of the proposed development.

C A computer model of the proposed water system for the developme nt will be
performed by the City for a fee that is separate from the Development Plan
Review Fee.

1. Adequate information regarding the project's water demands must be
provided by the developer to the City, in order to run the model.
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2. The informati on provided will determine the upper limit of demand that
the development may place on the water system.

3. In the event that a proposed development exceeds the maximum demand,
as determined in the impact analysis, a new water impact analysis may
be requ ired.

4, The model will determine the impact of the development on the City's
water system as well as the impact of the City's water system on the
development.

D. The analysis and report shall be submitted with the development
application.
Section 13- 05- 002- 0002 Sewer Impact Analysis

The City of Flagstaff shall prepare, at the expense of the developer, a sewer
impact analysis that is required as part of the submittal for any development

that involves: an annexation, extension of service beyond the Urban Growth
Boundary, specific or small area plan, development master plan, subdivision
plat, change of zoning request, medium or large in accordance with the Zoning

Code), main extension, or a site plan submittal for any development which will
generate a peak hour discharge greater than the equivalent flow of 10 single
family dwelling units (the requirement may be waived at the discretion of the

City Engineer and the Utilities Director).

A. All general requirements, as listed in the fiSewer System Desig nod section
of these regulations , shall be adhered to.

1. The developer must provide adequate information regarding the projects
sewer discharge to the City, in order to run the model.

a. The information provided will determine the upper limit of
disc harge that the development may place on the sewer system.

2. In the event that a proposed development exceeds the maximum
discharge, as determined in the impact report, a new sewer impact
analysis may be required.

3. The model will determine the impa ct of the development on the City's
sewer system. However, the computer model will not address the
functionality of the development's sewer system.

B.  The analysis and report shall be submitted with the development submittal
application.

C. The analys is shall include: estimate of flows generated from the
proposed development, capacity of existing downstream mains from the tie
in point of the development to the Rio De Flag sewer trunk line, and the

impact development flows will have on these downstream mains.

1. The calculated off - site impacts shall be based on a steady - state
flow pattern using the peak flows established in Chapter 9 of these
regulations (the loadings and patterns may be modified at the

discretion of the Utility Director).

2. The Ri o De Flag sewer trunk line shall be defined as the sewer line
between manhole R - 065 and manhole 23 - 001.
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3. Approval of any proposed development will require the correction of
any deficiencies by the developer to any offsite mains between the
development  and the nearest downstream treatment plant.

D. The analysis need not be made if the site has previously been included in
a complete sewer impact analysis for a larger area and the land use and
intensity assumed for the site in that previous analysis is t he same as
that of the proposed development.

Section 13- 05- 002- 0003 Traffic Impact Analysis

Section 13- 05-002-0003.1 General

A.  The impact of traffic generated by new developments and re - developments
on the Cityds transportation net wnedinkhe apravall be consi
process for all developments. The purpose for this consideration will be
to:

1. Determine the transportation impacts of the project on the existing
and future public transportation networks

2. Highlight any special or unusual trans portation conditions which may
exist and describe how they will be handled

3. Provide sufficient information for an assessment of the fair costs
to mitigate the impacts of the development

4. Coordinate circulation aspects of the project with those of other
projects, existing devel opment s, and the Citybds ¢
plans .

5. Ensure uniform requirements and treatment for all developers

6. Provide data for t h-going i dapitédls ianprovement and long
range planning programs.

B. The anal ysis and report shall be prepared under the supervision of a
professional engineer ( civil) registered in the State of Arizona. The
report shall be sealed and signed.

Section 13- 05-002-0003.2 Process

The City Engineer shall determine the level, scope, an d impact area for the

analysis for each project, as well as any special conditions and issues to be

addressed. The Engineering Section project manager will communicate the

analysis requirements to the developer and/or the deve
first Concept Review meeting where the project is considered.

A.  Acceptance by the City of the Traffic Impact Analysis shall be a
condition of approval of a development project as follows:

1. Annexation, general area plan, specific plan, subdivision plat, o r
change of zoning request (medium or large in accordance with the
Zoning Code : The Analysis shall be accepted prior to staff scheduling
the project for Planning and Zoning Commission for public hearing, or
prior to staff approval of a development agreemen t, whichever comes
first.

2. Individual development not included in the previous categories: The

-21-



analysis shall be accepted prior to site plan approval.
Section 13- 05- 002- 0003.3 Requirement

The determination of the level of analysis shall be based on t he number of
directional vehicle trips generated by the development during the normal peak

hour. The criteria for determining the analysis category, the study horizon,

and minimum study area, are summarized in Table 13-05-01.

A. Category 0 i Very Small Developments

A traffic impact analysis may be required for developments that generate

fewer than 100 peak hour directional trips. The requirement will be

based on existing or anticipated special conditions or traffic probl ems
near the site that may be aggravated by the development. The analysis

shall address the impact of the development with respect to these

conditions.

B. Category 1 1 Small Developments

A Category 1 analysis is required for developments that generate b etween
100 and 500 peak hour directional trips. The analysis will generally

focus on site access and the impact of the development on the adjacent

circulation network.

C. Categor y 2 1 Moderate or Large Developments

A Category 2 analysis is required for developments that generate more
than 500 peak hour directional trips. The analysis will cover the

circulation system within the influence area of the development and may

include analysis at different future stages of the project.

D.  Exceptions

Very sma |l developments will often be excepted from the requirement of a
full traffic impact analysis. The City Engineer 6s
serve for the development approval requirement.

Developments that have been anticipated in a previously accepted a nalysis
may be excepted from the requirement to perform a full analysis, provided

that the proposed development substantially complies with the assumptions

made for the traffic impacts of that development in the original

analysis. These would include assu mptions about land use type and
intensity, trip generation and amounts, and access points. Special

conditions or traffic problems near the site may require an analysis to

address the impact of the development with respect to these conditions.

E. Coordina tion with Arizona Department of Transportation

The developer of any project that has access to or frontage upon a state

highway within the City limits shall contact the ADOT Northern Region

Traffic Engineer in order to determine tdyss Depart me
requirements for the project. To the extent that t|
requirements, they shall be incorporated into the scope of the analysis

required by the City. The intent here is that the developer is required

to perform only a single analy sis that satisfies the requirements of both

agencies.
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TABLE 13- 05-01
TRAFFIC IMPACT ANALYSIS CATEGORY

ANALYSIS DEVELOPMENT STUDY MINIMUM
CATEGORY CHARACTERISTICS HORIZON STUDY AREA
Very Small Development City Engine  er shall set or waive

0 <100 peak hour
directional trips
basis

requirements for Traffic Analysis for
very small projects on a case by case

Small Development
1 100 - 500 peak hour
directional trips

Opening year

- Site access drives
and adjacent streets

- Adjacent signalized
and/or major s treet
intersections

Moderate, single phase Opening year

- Site access drives

2-M 500 i 1000 peak hour and adjacent streets
directional trips - Street network and
major intersections
within 1/2 mile
Large single phase Opening year - Site access drives
2-L > 1000 peak hour City Planning and adjacent streets
directional t rips Horizon year - Street network and
major intersections
within 1 mile
Moderate or large, Opening year of - Site access drive s
2- MULTI multi - phase each phase and adjacent streets
City Planning - Street network and

Horizon year

major intersections
within 1 mile

13- 05-002- 0003.4  Analysis Approach and Methods

A. Study Area and Study Horizon Years

The minimum study area and the horizon years for the study shall be

determined by the pro ject size and type based on

Table 13-05-01. The

City Engineer may determine that the study area and horizon shall be

adjusted based on the following conditions:

1. Special traffic conditions or capital projects underway w

hich

may exist outside the minimum study area but which will be

affected by the projectéos

2. Coordination with and accounting for the impact

traffic.

of other

development projects in the vicinity of the development which

contribute traffic to the street n
of the traffic impact analysis.

B.  Analysis Time Period

etwork in the geographic area

In most cases only the afternoon weekday peak period shall be analyzed.

This may be varied if:

1. The proposed project is expected to generate very few trips during
t he weekday evening peak, in which case the peak hour of generation

for the project shall also be analyzed. Or,

2. The peak traffic hour on the streets in the study area occurs during
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D.

a different time period, such as noon, morning, or weekend, in which
case that period shall also be analyzed.

Data Collection

All data shall be collected in accordance with the latest edition of the
ITE Manual of Traffic Engineering Studies or as directed by the City

Engineer. Existing traffic volume studies may be ext rapolated for a

period of two years, with the concurrence of the City Engineer, in lieu
of performing a required study.

1. Turning movement counts at intersections and driveways
Turning movement counts shall be obtained for all existing cross
street inte rsections and major driveways to be analyzed during the
analysis time period. Turning movement counts at other times may
also be required. These counts shall include classification of
pedestrians, and bikes.

2. Traffic volumes
Current and projected da ily traffic volumes shall be presented in
the report for all streets within the study area. A directional
mechanical count for a minimum 48 hours shall be made at each
location. The data shall be taken in 15 - minute increments.

3. Accidents

An analys is of accidents and the impact of the development on the
accident patterns may be required.

4. Street and intersection geometry
Roadway and intersection geometric information for existing and
future streets and intersections shall be obtained. This shal
include width, number of lanes, turning lanes, vertical grade,
location of driveways, vertical and horizontal geometry, and sight
distance.

5. Existing traffic control devices
The location and type of traffic control devices adjacent to the
development , including pavement markings, signs, and signals shall
be identified. All traffic signals within the study area shall be
identified along with their phasing, timing, and coordination
programs.

6. Other information may be required in order to perform a
analysis:

a. Transit routes and stops

b. Pedestrian generators and circulation patterns
c. Bicycle facilities

d. Emergency response time

Trip Generation
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Trip generation shall be developed using tThg | atest
Generation . Other sources may be used with the approval of the City

Engineer if the ITE manual does not include trip rates for a specific

category of land use, or if the local trip generation rates have been

shown to differ from the ITE rates.

E. Distribution and A ssignment

Projected trips shall be distributed to the street network and added to
the projected non - site traff ic within the study area.

1. The specific assumptions and data sources used in deriving trip
distribution and assignment shall be documented.

F. Capacity Analysis

1. Level of service shall be computed for all signalized and main
unsignalized intersections within the study area. Level of service
at site driveways shall also be computed. Level of service shall be
determined in accordance with th e latest edition of the Highway
Capacity Manual.

2. Queue lengths for dedicated turn lanes at signalized intersections
shall be determined.

G. Improvement Analysis
A traffic signal Aineeds studyo shall be conducted
proposed for the de velopment.

1. The study shall identify when the signal will be warranted, and the
conceptual design for the signal and its operation.

2. The report shall identify the steps to be taken to mitigate any
adverse effects of the traffic generated by the dev elopment on the
street network within the study area.

a. This shall include, but not be limited to

(1) I'mprovements to existing signalized and unsignalized
intersections

(2) Future signalization of unsignalized intersections
(3) Maintenance of st reet capacity at site driveways.

b. Where the impact to be mitigated is less than the capacity
improvement created by the mitigation, then sufficient
information to determine a fair proportional distribution of
cost to the developer for the mitigation sha Il be presented.

Section1 3-05- 002- 0003.5. Study and Report Format

Full documentation of the analysis is required in the report. The report

format should be scaled to the required category of the analysis. Table 13-
05- 02 shows the minimum requirements for inclusion in the report for each

level of analysis.
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TABLE 13- 05-02
ANALYSIS AND REPORT CONTENT

ANALYSIS 0 1 2-M 2-L 2-
CATEGORY MULTI
INCLUSION
INTRODUCTION X X X X
EXECUTIVE SUMMARY X X X
PROJECT DESCRIPTON X X X X X
SITE PLAN X X X
PHASING AND TIMING X X X
STUDY AREA CONDITIONS
EXISTING AND ANTICIPATED LAND X X X X
USE
EXISTING AND FUTURE ROAD WAY X X X X
SYSTEM
EXISTING OPERATIONS
ROADWAY CONDITIONS AND TRAFFIQ X X X
CONTROLS
OTHER MODES X X X
TRAFFIC VOLUMES X X X
LEVEL OF SERVICE X X X
SAFETY X X X
PROJECTED TRAFFIC *
SITE TRAFFIC X X X X X
NON SITE TRAFFIC X X X X
TOTAL TRAFFIC X X X X
TRAFFIC AND IMPROVEMENT *
ANALYSIS
SITE ACCESS X X X X
LEVEL OF SERVICE ANALYSIS X X X X
ROADWAY IMPROVEMENTS X X X X
DRIVEWAY OPER. ANALYSIS X X X
ALTERNATE MODES X X X X
TRAFFIC CONTROL NEEDS X X X X
TRAFFIC SIGNAL NEEDS X X X X
CONCLUSIONS X X X X
RECOMMENDATIONS X X X
APPENDICE X X X
* For multi - phase developments projected traffic and the traffic and

improvements analysis shall be made for each phase of the development and
for the Cityod6s planning horizon.

13- 05- 002- 0004 Stormwater Impact Analysis

A stormwater impact anal ysis shall be required for a general plan amendment
or a request for a zoning change. When required, the following shall be

provided in a report for review and approval.

A. Calculations for pre - and post - development runoff volumes.

B.  Downstream impacts as the result of increased volumes shall be assessed
as scoped by the Citybs Stormwater Management Sectic

1. Hydrologic calculations to determine discharges a t various
downstream points pre - and post - development.

- 26-



2. Corresponding hydra ulic calculations to determine any increase in
water surface elevations.

3. A geomorphic analysis to determine channel stability and sediment
transport concerns as the result of increased flow duration created
by increased volumes and clear water runoff ¢ reated by development.

4. Other hydrologic and hydraulic calculations necessary to determine
and resolve impacts.

Water surface increases may be allowed provided that they are less than

one- tenth (1/10) of 1 ft. (0.1 feet) and there are no structures with
known or calculated flooding problem s or other major concerns. Water

surface increases for Lake Continental, aka Big Fill Lake, (impoundment

located on the Rio de Flag upstream of Route 66/I - 40) are prohibited.
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Sections

13- 06- 001

13- 06- 002
13- 06- 003
13- 06- 004
13- 06- 005
13- 06- 006
13- 06- 007
13- 06- 008
13- 06- 009

CHAPTER 13 06

CONSTRUCTION PLANS

General

Plans

G ading Plans

Drainage Plans

Water and Sewer Plans

Street Plans

General Notes

Construction Traffic Control Plans
Franchise Utility Plans
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Sections:

13- 06- 001 General
13- 06- 001- 0001 General

Section 13- 06- 001 General

Section 13 - 06- 001- 0001 General

Submit all plans and reports to the Engineering Project Manager assigned
the project.

At the time of submittal of plans for private development projects, all plan
check fees per current adopted fee schedules shall be paid.
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Sections

13- 06- 002 Plans Required

13- 06- 002- 0001 Review by City Engineer
13- 06-002-0001.1  Modifications and Appeals
13- 06- 002- 0001.1.1 Modifications

13- 06- 002- 0001.1.2 Appeals

13- 06- 002- 0002 Content of Plans

13- 06- 002- 0003 Format

13- 06- 002 - 0004 Drafting Standards

13- 06- 002- 0005 Cover Sheets

13- 06- 002 - 0006 Right - of - Way Plans
13- 06- 002 - 0007 Construction Plan Sheets
13- 06- 002- 0008 As- Built Plans

13- 06- 002- 0009 Final Plan Submittal

Section 13- 06- 002 Plans Required

Engineering plans are required for construction of any new improvem ents
within existing or proposed public rights -of -way or easements. Plan
requirements may be waived by the City Engineer for jobs of a minor nature,

such as driveway cuts and sidewalk replacement. Plans shall be prepared by a

registered professional engi neer licensed in Arizona

Section 13- 06- 002- 0001 Review by City Engineer

Prior to issuance of any public works permit for construction, plans shall be

reviewed and approved by the City Engineer or his authorized representative.

Such review is intended t 0 ensure general compliance with preliminary plats,

engineering design reports, and all applicable city codes, standards, and
r egulations. This review is not intended to ensure accuracy of all plan
details or assume design responsibilities from the design ing engineer. In

the event of plan errors or omissions, City standards will take precedence
over the plans. Approval of the plan(s) by the City Engineer does not imply
that the City is responsible for the correctness or completeness of the plans

or for t he cost of corrections to the plans and extra work resulting from
changes that may be required during construction. Any difficulties
encountered during construction will be settled to the satisfaction of the

City Engineer by the developer. Approval of th ese plans by the City is for a

one- year period, subsequent to the date of approval.

Section 13 - 06- 002- 0001.1 Modifications and Appeals

Section 13 - 06-002-0001.1.1 Modifications

A. In the event there is a need to modify the approved Engineering
Standards, the Design Engineer shall submit a written request to the City

that includes:

1. The applicable standard specification and/or detail for which the
modification applies.

2. The requested modification to the standard.
3. A narrative as to why the standar d cannot be met.

4, Identify other options/alternatives and their impacts to the project.
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5. Documentation as necessary to demonstrate that the modification:
a. Meets the general intent of the standard;

b. Will result in an equivalent level of service for health, safety,
and welfare to the General Public;

C. Wi |1 result in improvements that are adequate
needs.

B. The request shall to be submitted to the City Engineer, through the
Development Engineering Project Manager assigned to the project.
Whenever possible, modifications should be submitted with a Concept Plan
Review and approved prior to Site Plan or Preliminary Plat approval.

Section 13 - 06- 002-0001.1.2 Appeals

The decision of the City Engineer may be appealed to the City M anager.

Section 13- 06-002- 0002 Content of Plans

Plans are to meet the minimum requirements set forth in Title 13 and must be
based on minimum design criteria listed in the sections dealing with each
specific item (e.g., grading, streets, water and sewer, and other public

improvements ).
Section 13- 06- 002- 0003 Format

A.  All construction plans (grading, drainage, street, water, and sewer) must
be submitted in a clear, neat format, with an uncluttered appearance,
which conveys all pertinent information at a 1" = 40" (1:500) scale
horizont al (16 = 206 may be required if necessary t
of objectives), and 1" = 4', (1:50) vertical, or larger. Overall drawing
size shall be 24" x 36" and shall have a left margin of two (2) inches
and a margin o f one half (1/2) inch on all other sides. An index map to
a set of detailed plans in excess of two sheets shall be presented.

B. The design engineer may request a variance for a particular project,
where the above plan format criteria are not appropriate . The City
Engineer may grant an exception to the format criteria where, in his
opinion, it is appropriate.

Section 13- 06- 002- 0004 Drafting Standards

A Symbols to be used should conform to ADOT Drafting Guidelines or other
widely accepted, clearly defin ed set of standard symbols.

B. Standard Drawings must be referred to by number for inclusion as part of
plans and in the quantity section.

C. A minimum lettering size of 0.08 inches shall be used on all plans.
D. Direction of north arrow will be determi ned by stationing. All stationing
will read from left to right. To accomplish this, the project should

have increasing stationing from west to east or south to north.

E. Plan originals shall be on a high quality transparent mylar similar or
equalto K & E 4 mil. reverse double matte.
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F. Stick - on materials, other than Standard Blue - Stake stickers, will not be
allowed on plan originals.

Section 13- 06- 002- 0005 Cover Sheet s

A separate cover sheet shall be submitted with all plans and shall include
the foll owing when applicable:

A Concept Approval Note (located above the City signature blocks):

AThe City approves these plans for concept only
shall not be liable for errors or omissions of the design
engineer . 0
B. Vicinity Map (including a north arrow).
C. Project title.
D. Developer and engineering firm names and addresses.
E. Signature block for City Engineer.
F. Signature block for City Public Works Director.
G Signature block for City Utilities Director.
Block for Arizona Department of Environmental Quality approval (file
number and date) if applicable.
l. Signature block for the Arizona Department of Transportation including
permit number (if applicable).
J. Completed signature blocks for representatives from all utility and cable
television companies.
K. Applicable Notes.
L. Index of the sheets.
M City of Flagstaff project number in the lower right hand corner.
N. Uutility Conflict Not e: iSummary of Utility Conflic

be provided under this note shall include a brief description of
conflicts and the sheet number(s) where they appear.

Section 13- 06- 002- 0006 Right - of - Way Plans

A.  Right -of - way plans shall be submitted for all construction projects that
require right - of - way acquisition. Right - of - way plans shall consist of a
title sheet, ownership record sheet, vicinity map, and plan sheets, and
may be a part of the construction plans if they were previously approved
by the City Engineer. All sheets shall be sealed by a Registered Land
Surveyor.

1. This require ment may be waived if right - of - way dedications are minor
or insignificant and previously approved by the City Engineer.

B. Right - of - way plans are to be used in conjunction with the acquisition and
disposal of property and property rights. They shall cont ain sufficient
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data to allow them to be used as the primary source for the field

location of all public right - of -way and property lines affected by the
right - of - way changes shown on the plans. Except as authorized otherwise,
they shall be based upon a pre viously recorded record of survey drawing

prepared for the given project.

For those projects where right -of -way plans are not required, the
existing right - of - way location and dimensions will still be needed for
roadway design, except as authorized othe rwise. If material
discrepancies exist or there are insufficient survey monuments to
determine right - of - way limits, the description of the existing right - of -
way shall be based upon a result of survey prepared for the given project
and shall be shown on th e construction plans.
Right - of - way plans shall show:
1. Right - of - way control/monument line.
2. All existing and proposed right - of - way limit lines.
3. Dimension from monument line to existing and new right - of - way limit
line.
4. Monument line station ing with appropriate ties to intersecting
property lines and changes in right - of - way width.

5. Any new or existing easements, either temporary or permanent.
6. For each parcel to be acquired:

a. A parcel identification number.

b. The property ownership lines.

c. The County recorder's numbers for affected parcels including all
existing rights - of - way and easements.

d. The area in square feet or acres (square meters or hectares) of
the part to be taken and of each remainder of a partial taking.

e. Beari ngs and distances around the perimeter of all takings.

7. All intersections of the monument line with an established section
line.

a. The appropriate stationing shall be shown.

b. All section lines shall be shown with bearings and distances to
the monum ent line.

8. Thorough descriptions of all sectional control.

9. Basis of bearing.

The size, form, and arrangement of right - of - way plans shall conform to
the general requirements for construction plans and should contain
sufficient dimensional and ang ular data to permit ready identification

and correlation with the legal descriptions of all parcels.
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For all acquisitions, the Ownership Record Sheet shall show the name of
owner, brief description of the property to be acquired, and area of each

parce | of land affected. It shall be prepared in uniform order with each

parcel number being in numerical sequence. The Ownership Record shall
contain the following:

1. Parcel Number - a number shall be assigned to each individual parcel
affected.
2. County Recording Number i Docket No.
3. Description - a brief description of that part of the parcel being
affected.
4. Parcel Area - area of the newly created right - of -way or easement;

area may be shown in acres unless so small that a fractional part of
an ac re would be deceiving.

5. Remainder - area of the parcel remaining after the right - of -way or
easement has been taken from the total parcel.

6. Sheet Number - a number indicating the sheet on which the parcel can
be located.
A vicinity map showing the project and its relationship to the

surrounding area shall be shown.

Section 13- 06- 002- 0007 Construction Plan Sheets

A.

The following information is generally required for each construction
plan sheet:

1. North arrow (with North up or to the left or ri ght).

2. Horizontal control points and stationing.

3. Temporary bench marks (T.B.M.'s) and elevations relative to City
datum (in NAVD 88). Plans shall also indicate the City bench mark
and elevation utilized in establishing the T.B.M.

4. Property lines , easement lines, and right - of - way limits.

5. Street names, lot numbers and subdivision names.

6. Horizontal location of proposed and existing improvements relative
to existing and proposed right - of - way, centerline, and easements.

7. Stationing along ce nterline and ties to property lines.

8. The signed seal of the professional engineer.

9. Title and revision block.

10. Legend identifying symbols and abbreviations.

11. All grading limits, including top of slope and toe of slope

locations and slope gra dients if separate grading plans are not
required.

- 34



12. Location and gradients of all swales and flow lines if separate
grading plans are not required.
13. Typical roadway and drainage cross - sections including cross slopes
and right -of-way and easement |i mits located relative to the
proposed improvements.
14. Basis of bearing, including location and description of monuments
used to establish basis of bearing.
15. Blue stake sticker.
16. Resource protection areas.
17. Accurate location of all proposed a nd existing utilities.
18. Clearly differentiate between public and private improvements.
19. All construction plans shall reference, by City of Flagstaff project
name and number, previously completed construction projects on
adjacent properties.  Additi onally, as - built information from the
previous plans must be referenced as related to the proposed project
including but not limited to: benchmark and basis of bearing,
horizontal and vertical utility information, and all relevant
roadway improvement infor mation.
Section 13- 06- 002- 0008 As- built Plans
A. Definition
When referred to in these Standluidlst phaend&rmesamasas
builts, as - construct  ed, or record drawings.
B. Intent
Prior to the Citydés final approval of amgfingpubl ic i m
acceptance of any public utilities, which the City may accept currently
or in the future for maintenance and operation, as - built plans must be
submitted to the City for review and acceptance.
C. Procedure
1. All as -builts shall have an applicant transmittal attached as

2.

documentation of who is submitting them. This is necessary in order to

process the plans and for contact information when the review is

complete. Plans will not be reviewed if this documentation is missing

and/or the submittal is d eemed to be incomplete based on the
checklist.

All as - built plans submitted for review shall consist of two (2) clean
blue or black line paper sets (copied from the original mylars, not a
permit set), containing all the original signatures. One (1) set

be reviewed and returned if there are City comments. All comments must
be addressed. Two (2) revised plan sets will be required with each re
submittal along with the previous redlined review set until final City
approval.

Upon City approval, one (1) set of Mylars shall be submitted to the
City for permanent record. If the project is developed in phases, as
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built information/plans will be submitted once the work is complete in
that phase.

D. Criteria

As- built drawings shall contain, but are not | imited to, the following
information:

1. The plans shall contain the type and detail of information shown on
the approved construction plans.

2. All public improvements (Water, Sanitary Sewer, Storm Sewer, and
Streets) shall be as - built. For a list of a Il required items see the
AAsSBui l to checkli st avail abl e from t he
authorized representative.

3. As- built drawings shall be created using computer aided drafting (CAD)
computer software.

4. All as - built survey data shall tie into the same site benchmarks as
those used for the construction plans.

E. Certification

All as - built plans shall contain a statement by a licensed professional

engineer who is currently registered in the State of Arizona certifying
the drawings to be as - built. A1l plans must also contain the seal and
signature of said registered professional.

Section 13- 06-002- 0009 Final Plan Submittal

Upon approval of the construction plans, but prior to the issuance of a

permit for construction, 1 complete set of plan origina Is (which shall be a 4
mil reverse double matte mylar of legible quality) and 1 additional cover

sheet shall be submitted to the City for signatures. One signed cover sheet

will be returned to the consultant for their records. The City will retain

the co mplete original set as the official plans for the project. The

consultant will then provide the City with blueline plan sets for issuance of
construction permits. In addition, unless specifically exempted by the City

Engineer, the consultant shall provide to the City the approved plans
digitally, as required by t he Cityos ADigital

(when developed and adopted).
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Sections:

13- 06- 003 Grading Plans
13- 06- 003- 0001 Plan and Support Information

13- 06- 003- 0002 Plan Presentation

13- 06- 003 Grading Plans

Section 13- 06- 003- 0001 Plan and Support Information Required

A.

D.

Approval of these plans by the City is for a one -year p eriod, subsequent
to the date of approval. If construction work is not started within the

one- year period, or has been discontinued for any reason for longer than

one year, the plans shall be resubmitted for review and reapproval.

Grading plans shall meet all requirements of Appendix J, of the current ly
adopted International Building Code s and the City of Flagstaff Stormwater
Management Design Manual .  Supporting soils analysis and hydrologic

studies may be required. Any excavation or fill exceeding 5 0 cubic yards
will require a grading plan and grading permit. When a soils report is

required, it shall be referenced on the grading plans by firm, project

number, and date.

To ensure coordination between grading and landscaping plans, the
following n ote shall appear on all grading plans:

By signing these plans, the designer of the landscaping plans
confirms that these grading plans have been reviewed, is aware
of the scope of the project, and has identified and addressed

any potential conflicts betwe en the grading and landscaping
plans.
Landscape Designer Date

To ensure coordination between grading and landscaping plans, the
following note shall appear on all landscaping plans:

By signing these plans, the designer of the grading plans
confirms that these landscaping plans have been reviewed, is

aware of the scope of the project, and has identified and

addressed any potential conflicts between the grading and

landscaping plans.

Engineer/Designer Date

Section 13- 06- 003- 0002 Plan Presentation

One mylar (4 mil. double matte) of the approved grading and drainage plan(s)
shall be submitted as public record prior to issuance of the grading permit.

At a minimum, the grading plan shall be prepared in accordance with the City
of Flagstaff Stormwater Design Manual and the latest edition of the

International Building Code.
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Sections:

13- 06- 004 Drainage Plans
13- 06- 004 - 0001 Drainage Plans

13- 06- 004 Drainage Plans
Section 13- 06- 004- 0001 Drainage Plans Plans

Public improvement drainage plans shall be in accordance with the

requirements set forth in the City of Flagstaff Stormwater Management Design
Manual and Flagstaff City Code, Title 13, Section 13 -06-002- 0007 of these
regulations
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Sections:

13- 06- 005 Water and Sewer Plans
13- 06- 005- 0001 ADEQ Approval
13- 06- 005- 0002 Plan Presentation
13- 06- 005- 0003 Existing Utilities
13- 06- 005- 0004 Sewer Plans

13- 06- 005- 0005 Water Plans

Sect ion 13 -06- 005 Waterand Sewer Plans
Section 13- 06- 005- 0001 ADEQ Approval
All water and sewer plans must received ADEQ approval prior to City approval.

Section 13- 06-005- 0002 Plan Presentation

A. A bench mark location (temporary bench marks may be accep table) and
elevation is to be established in the field and included on each plan
sheet.

B.  Utility main lines and service lines must be located and dimensioned with
respect to property lines, easement lines, right - of - way lines and other
established point s. Stationing must be clear and correlated to profiles
and established points of survey. Sufficient elevation information must
be shown to allow visualization in three dimensions of utilities,
streets, and lots. Typical trench details shall be shown on t he plans.

C. The cover sheet or second sheet with a master utility plan at no smaller
than 1"=100" (1:1000) shall be in the final construction plans, showing
the limits of each plan sheet, street outlines and locations of all
valves, fire hydrants, blow - offs, and manholes.

Section 13- 06- 005- 0003 Existing Utilities

All known existing utilities or other pertinent structures are to be shown on

the plans. Where crossings of underground utilities occur, vertical

separations need to be shown. If any utility company imposes special
conditions or precautions concerning their utility, notation of those

instructions shall be included on the plans. Accurate elevation and

alignment of all utilities shall be shown on the plans. Potholing shall be

utilized in deter mining utility elevations and alignment if necessary. It is

the responsibility of the engineer to locate and determine utility locations.

Section 13- 06- 005- 0004 Sewer Plans

Sewer plans are to meet criteria of Arizona Department of Environmental

Quality (ADEQ) Engineering Bulletin No. 11. Plans and profiles shall be
provided which adequately show all manhole stationing, sewer sizes, manhole

invert and rim elevations, and length of reach and grades of lines. Stations

and dimensions of sewer services are to be shown to each lot. A plan layout
of water lines is to be shown on the sewer plan with horizontal distances to

water lines shown. Waterline crossings shall be shown in the sewer profile.

Section 13- 06-005- 0005 Water Plans

A.  Water plans may be pre sented with sewer plans.
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Plans are to show water pipe class and types of materials, sizes,

pressure zones, fittings, valves and fire hydrants, and any other special

information required for clarity. Elevations or profiles of water lines

extending into older unimproved streets may be required if depth of water

lines is critical to future or planned development. Waterline profiles

shall be included wherever waterline depth is different than the typical

standard depth and wherever necessary to clarify cl earances to existing
or proposed facilities. Water lines of larger t han 1sBab be profiled
in any case. A plan layout of sewer lines is to be shown on the water

plans, with horizontal distances to sewer line shown. A detail showing

locations of water meters within rights -of -way or public utility
easements is to be included.
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Sections:

13- 06- 006 Street Plans
13- 06- 006- 0001 Layout
13- 06- 006- 0002 Plan Presentation

Section 13 - 06- 006 Street Plans
Section 13- 06- 006- 0001 Layout

Street plans are to conform to the layout of the approved site plan,

preliminary plat, a previously recorded plat or to recorded right - of - way
documents and easement s, and the street design criteria in this document.
Section 13- 06- 006- 0002 Plan Presentation
Plans, profiles, and typical cross - sections are required which contain the
following minimum information:
A. Plans:
1. Street names.
2. Lateral dimensions of streets and rights - of -way, including all
pertinent survey data and curb return data.
3. Location of existing and proposed utilities and existing streets to
be joined.
4. Drainage structures, including cross gutters, culverts, catch
basins, or similar ite ms. Distinguish between existing drainage
structures and those proposed. Show a positive outlet for all
drainage and any effects on the downstream property.
5. Curb, gutter, sidewalks, and asphalt structures.
6. Bench marks used.
7. New traffic contro | devices, all existing traffic control devices
within the area of the project, and changes in traffic control
devices in the vicinity of the project which are required as a
result of the project.
8. Existing and new streetlights conforming to the approva | site plan
or preliminary plat.
9. The top and toe of slope for both cuts and fills.
10. All curve data shown on the plans shall show a delta, radius, length
of arc, and tangent.
11. Survey monument installation shall be indicated on the plans.
Approp riate places are street intersections, P.C.'s, P.l.'s, P.T.'s,
section corners, sixteenth corners, and subdivision corners if
applicable in the streets. Please note Section 3-11-001-0001 or

survey monuments.

12. Additional information needed to clarify plans or deal with specific
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conditions.

13. All plans s hall meet requirements of Section 13 - 06- 003 if separate
grading plans are not included.

14. Blue Stake sticker on all sheets

15. Resource protection areas.

16. Flagstaff Urban Trails System.

17. Erosion protection measures for roadway slopes (cut and fill).

18. All areas disturbed by grading shall be seeded per Title 17 of these
standards.

Profiles

1. Bench marks, inc luding description of location and elevation.
Source of vertical datum shall be a City accepted benchmark (in NAVD
88). This source benchmark shall be noted on plans.

2. Existing and finished grade profiles. Triple profiles of centerline
and both sides of top of curb or edge of pavement if no curb is
proposed are required. The presentation must clearly show and
distinguish existing profiles and other profile information.

3. Finished elevations, including PVC, PI, and PVT of vertical curves,
intersect  ion points, and all other points needed for good vertical
control of construction.

4. Slopes and vertical curve lengths.
5. Curb return profiles at intersections.
6. Drainage structures and utilities crossed.

7. Extension of profile a minimum of 200 fe et past the end of the
improvement project or as required by the City Engineer to ensure
that design is compatible with future extension.

8. Consistent stationing throughout the plans.

9. Additional information needed to clarify profiles or deal with
spe cial conditions, e.g., profile of drainage channels, stationing
and elevations at beginning and end of all curb returns, grade
breaks, and beginning and end of construction.

Cross - Sections:

1. Typical cross - sections. A typical cross - section is needed for each
condition encountered and should be clearly identified as to where
it is applicable.

2. Materials and thickness, including select material, aggregate base,
prime coat, asphaltic concrete, chip seal coat, curb and gutter, and
sidewalk, with notat ion of the engineering firm preparing the soils
report and that report number. The specification and type of
material shall be stated. Under - drains may be required if deemed
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necessary.
Horizontal dimensions to all key points.
Cross slopes (maximu m and minimum if cross slope varies).

Parkway conditions. Maximum and minimum slopes are to be shown for
cuts, fills, and side hill conditions. Any side ditches or other
special conditions are to be shown.

Shall show right - of - way widths, relation to centerline, and shall
identify by name, the street to which it is applicable.

Identify limits of applicability by station if necessary.

Shall show typical location of traffic signals, signs, street
lights, fire hydrants, and other pertinent marmade features.

When an existing road is being widened, sufficient information shall

be provided to demonstrate that the new improvements will match the

existing road while meeting city standards of cross - slope and
longitudinal slope. Minimum informati on shall include elevations of

the existing road at centerline and edge of pavement at 25 ft.

intervals. This information shall be shown in plan view and on

cross - sections together with the proposed improvements. In certain

instances, this may require mo ving portions of an existing road to

meet these objectives.
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Sections:

13- 06-007 General Notes

13- 06- 007 - 0001 General Notes

13- 06-007- 0002 Water and Sewer Notes (water and sewer plans)
13- 06-007- 0003 Paving Notes (Paving Plans)

13- 06-007- 0004 Landscaping Notes

Section 13 - 06- 007 General Notes
Section 13- 06- 007- 0001 General Notes
A.  The following notes are to appear on applicable plans:
1. Approval of these plans by the City Engineer is for a one - year
period, subsequent to the date of approval. If construction work is
not started within the one - year period, o r has been discontinued for
any reason for longer than one year, the plans shall be resubmitted
for review and re - approval.

2. Plan review by the City does not extend to material quantities shown

on the plans.
3. A public works permit, issued by the City , is required for all work
in City rights -of -way or easements and for construction of any

improvements intended to become public property.

4. The City shall be notified 24 hours prior to beginning different

phases of construction so that City inspectors m ay be scheduled.

5. All materials and workmanship shall comply with Flagstaff City Code,
Title 13, "Engineering Design and Construction Standards and
Specifications for New Infrastructure ", current "MAG Uniform
Standard Specifications and Details for Publ ic Works Construction”,
the City of Flagstaff Stormwater Design Manual, and with generally

accepted engineering design and construction practice. All work and

materials which do not conform to the standards and specifications

are subject to removal and re placement at the contractor's expense.

The contractor is responsible for reviewing Chapter 21 of these
Standards which makes minor modifications to certain MAG
Specifications and Details.

6. Any work performed without the knowledge and approval of the City
Engineer or his authorized representative is subject to removal and
replacement at the contractor's expense.

7. The City Engineer or his authorized representative may suspend the
work by written notice when, in his judg ment, progress is
unsatisfactory, work being done is unauthorized or defective,
weather conditions are unsuitable, or there is danger to the public
health or safety.

8. The City Engineer may order any or all materials used in the work to
be tested accordi ng to the American Association of State Highway and
Transportation Officials (AASHTO) and the American Society for
Testing and Materials (ASTM) Standards. The Contractor shall, at
his expense, supply all samples required for testing.

9. Access which meet s Section 13- 13- 004- 0001, fire hydrants, water mains,
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

and street name signs shall be in place and approved before and at all

times during on - site combustible construction and/or prior to issuance
of building permits in new subdivisions. Fire Department and
Engineering Section approval is required for obstruction of access or

water system shutdown.

The contractor shall be responsible for maintenance of the streets

and of partially completed portions of the work u ntil  final
acceptance of the work. The contractor shall submit to the City
Engineer for approval a construction schedule for any streets required

to be closed or partially closed for the construction activity. The

contractor shall reopen the streets no | ater than the opening date
shown on the construction schedule or upon order of the City Engineer.

The regulation and control of construction traffic shall be as

directed by the City Engineer or his authorized representative.

Approval of a portion of the work in progress does not guarantee its
final acceptance. Testing and evaluation may continue until written

final acceptance of a complete workable unit. Any defects which
appear in the work within one year from the date of acceptance and

which are d  ue to improper workmanship or inferior materials supplied
shall be corrected by or at the expense of the owner/developer or

the contractor.

Acceptance of completed public improvements will not be given until

defective or unauthorized work is removed, and final clean -up is

complete.

Location of underground utilities before work is begun is to be
accomplished in accordance with ARS 40- 360. 22.

If work is done on private property in relation to a project
constructed under these standards, the contractor will provide the
City with written authorization from the property owner to do so.

The establishment and use of temporary construc tion yards shall
conform to the current City Zoning Code standards for "Temporary
Uses".

All excavated material shall be disposed of in accordance with

applicable City codes and regulations. The contractor shall obtain

all required City approvals and permits, as deemed necessary by the
City, to dispose of excavated material.

All  construction staking shall be the responsibility of the
contractor/developer and performed under the direct supervision of a
Registered Land Surveyor or Civil Engineer.

All traffic sign sheeting shall be Type VIII as designed by ASTM
D4956- 07el Standard Specifications for Retroreflective Sheeting for
Traffic Control, unless specified otherwise on the construction plans.

When the construction plans specify graffit i control on bridges or
other structures, the contractor shall seal the structure first using

Monochem Aquaseal ME 12 and then apply Monochem Permashield,
Sacrificial Graffiti Control System (or approved equal).

All areas disturbed during construction shall be stabilized reseeded

in accordance with Chapter 13 - 17 of this Title. In the event that the
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construction activity disturbs more than one acre , a stormwater
pollution prevention plan (SWPPP) shall be prepared in ord er to obtain
a construction general permit from ADEQ .

Section 13- 06- 007- 0002 Water and Sewer Notes (water and sewer plans)

All design, constructi on, testing and inspection shall conform to the ADEQ
requirements: water distribution in accordance with Bul letins 10 and 8, and
sewer collection in accordance with AAC Title 18. In the event the ADEQ

requirements conflict with these Standards, the more restrictive shall apply.

A Rough grading shall be completed within one - tenth of a foot of plan grade
andap proved by the City Engineerds authorized repres
installation of underground utilities.

B. No trench shall be filled with bedding material or backfill until the
excavation and pipe laying, respectively, have been approved by the City
Engi neer's authorized representative.

C. A water pressure test is required of all water lines and a hydrostatic or
air test is required of all sewer lines and manholes. Tests are to be
conducted after backfilling is complete and compacted on all public
and/or  private underground utilities.

D. Water and sewer service lines are to be marked as shown on the standard
service details.

E. Water line disinfection is to be accomplished as outlined in Arizona

Department of Environmental Quality ( ADEQ "Bulletin No. 8."
F. Water pipe classification shall be Class 305 for AWW.A. C -900 PVC and
Class 350 for ductile iron unless otherwise approved by the City
Engineer. C  -900 shall conform to cast -iron - equivalent outside diameter
and have elastromeric gaskets and coup lings. All ductile iron pipe lines

shall be polyethylene encased in accordance with MAG Specifications.

G All materials that come into contact with drinking water shall conform to
NSF Standard 61 including , but not limited to, gaskets, lubricants, pipe
fittings, and valves . (NSF-pwseal) (R18 -4-119B)

H. All public sanitary sewer lines and private sewer service lines within a
public utility easement or right -of -way will be inspected prior to
acceptance by the City.

l. Water and sewer mains shall be sepa rated in order to protect public water
systems from possible contamination. All distances are measured
perpendicularly from the outside of the sewer main to the outside of the
water main. Separation requirements are as follows:

1. A water main shall not be placed:

a. Within six feet, horizontal distance, and less than two feet,
vertical distance, above the top of a sewer main unless extra
protection is provided. Extra protection shall consist of
constructing the sewer main with mechanical joint ductile iron
pipe or with slip - joint ductile iron pipe if joint restraint is
provided. Alternate extra protection shall consist of encasing
both the water and sewer mains in at least six inches of concrete
for at least ten feet beyond the area covered by this pa ragraph.
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b. Within two feet horizontally and two feet below the sewer main.
When a water main is placed below a sewer main, extra protection
is always required regardless of the vertical separation.

2. No water pipe shall pass through or come into conta ct with any part of
a sewer manhole. The minimum horizontal separation between water
mains and manholes shall be six feet, measured from the center of the
manhole.

3. The minimum separation between force mains or pressure sewers and
water mains shall be two feet vertically and six feet horizontally
under all conditions. Where a sewer force main crosses above or less
than six feet below a water line, the sewer mains shall be encased in
at least six inches of concrete or constructed using mechanical joint
ductile iron pipe for ten feet on either side of the water main.

4. Even when extra protection is utilized, the minimum clearance between
water and sewer shall be one foot (16).

5. The separation requirements do not apply to building, plumbing, or
indivi  dual house service connections.

When hydrostatic testing is performed, sewer lines shall be tested for
infiltration/exfiltration per ADEQ Engineering Bulletin No. 11. Manholes
shall be tested by filling the manhole with water. The applicant shall

ens ure that the drop in water level does not exceed 0.001 of the total

manhole volume in one hour.

When air testing is performed, sewer lines shall be tested in accordance
with ASTM F1417 -92. Manholes shall be tested in accordance with ASTM
C1244- 93.

Sewer pipe shall be SDR 35, ASTM D3034 for PVC pipe, or Class 150 DIP
lined with Protecto 401 ceramic epoxy or HDPE ASTM F894. All ductile

iron pipelines shall be polyethylene encased in accordance with MAG

Specifications. Special design considerations may require a higher class

rating of DIP.

No water settling of trench fill material is allowed.

All water and sewer design and construction shall conform to the current

Arizona Department of Environmental Quality ( ADEQ requirements. When
ADEQ requir ements are in conflict with these standards, the more

restrictive shall apply.

Tracer wires and tapes shall be installed prior to testing the water or
sewer main as required by Section 13- 09- 001- 0002 . (Strip wir e 2 inches
at termination of the service).

Water valves shall be adjusted per C.O.F Detail No. 9 - 03- 060 and manholes
shall be adjusted per C.O.F Detail No. 9 - 03- 062.

One hund red percent (100%) of the sewer line shall be tested for uniform
slope by remote camera and tested for short - term deflection.

1. When a sewer service is required to be abandoned, it shall be

abandoned at the property line and capped using the appropriate
materials (PVC, clay, or concrete).
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2. When an existing water service is required to be abandoned, it shall
be abandoned at the main. The saddle and corp. stop shall be
removed and the main clamped with an approved full circle repair
clamp.

Q. Thelocat i on of water services shall be identified by
the top or face of curb

R. Sewer service | ocations shalll be identified by branct
or face of the curb.

Section 13- 06- 007- 0003 Paving Notes (Paving Plans)

A.. Exact point of matching termination and overlay, if necessary, shall be
determined in the field by the City Engineer or his authorized
representative. When a longitudinal joint associated with a trench path,
pavement matchup or other occurs on a street that includes a bike lane,
the joint shall be located outside the bike lane.

B. No job will be considered complete until: a) all curbs, pavements,
sidewalks, catch basins, storm drains, and manholes have been cleaned of
all dirt and debris; b) survey monuments are ins talled and stamped; and
c) all frames, covers, and valve boxes are adjusted to grade.

C. No paving construction shall be started until all utility lines are
completed and approved under proposed paved areas.

D. Base course will not be placed until subgra de has been approved by the
City Engineer or his authorized representative.

E.. The location of all water valves, fire hydrants, and manholes must at all
times during construction be referenced and made accessible to the City.

F. Utility facilities in co nflict with this work will be relocated by the
permittee or the utility owner. This activity shall be coordinated with
the owner of the utility to prevent any unnecessary interruption of
service to existing customers.

G Existing street name signs, traff ic signs and devices associated with the
project shall be maintained during construction and relocated by the
contractor as shown on the approved plans.

H. Any changes or additions to pavement markings caused by pavement overlay,
chip seal, or installatio n of underground facilities shall be shown on
the approved plans.

l. A chip seal is required on all public paving projects. On projects where
the contractor causes excessive damage to an existing paved street or
there are multiple street cuts (maximum of four in 500 feet) an asphalt
overlay shall be required.

J. A prime coat is not required unless so specified in the soils and
pavement report and/or shown on the plans.

K. All curb and gutter, sidewalk, driveways, and sidewalk ramps shall be
constructed on a minimum 3 inches of aggregate base course (ABC). The
ABC shall be constructed per MAG Section 310, and shall be compacted to
95% relative density. All precast structures such as manhole bases,
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N.

catch basins, and box culverts shall be constructed on a minimum of 3
inches of ABC.

Permanent p avement markings

1. Transverse pavement markings such as  stop bars, crosswalks, arrows,
and legends shall be installed per ADOT Standard Specification 705,
Type 1.
2. Longitudinal p avement markings shall be installed per ADOT Standard

Specification 708 and shall be applied in two coats.
Temporary pavement markings

1. Temporary pavement markings, when approved, shall be installed per

ADOT Standard Specification 701 - 3.05.
2. The use of temporary mark ings is strongly discouraged and may only
be used with prior approv al .

a. When it is used, the contractor must be available to restripe as
needed until the permanent markings can be installed.

NOTE: When it is impracticable for the contractor to provide permanent
markings, the City Public Works Department may install the markings on

behalf of the contract provided the fee for the work is agreed upon and

paid for in advance.

The maximum thickness of a single lift of pavement shall be 4 inches.

Sectio n 13- 06-007- 0004 Landscaping Notes

Adjacent site improvements, pavement construction, irrigation installation

and finish grading shall be completed prior to planting work. Do not plant

when conditions are not suitable for digging, mixing, raking and/or g rading.
Planting needs to occur during the months that irrigation systems are in

operation. Therefore, planting may occur between April 1 and September 30.

A.

Tree and Shrub Installation

1. Soil excavated from the planting pit shall be typically consid ered
acceptable as backfill material for planting.

2. All containers shall be removed prior to plant installation in a
manner that does not disturb the potted soil or root ball.

3. Set the root ball on six (6) inches of firm planting soil, plumb and
int he center of the pit with the root ball crown slightly above the
same elevation as adjacent finished landscape grades. Remove any
wire, twine, burlap, or other material from the upper one third of
the root ball of balled and burlapped stock. Wire baskets and
synthetic burlap shall be completely removed after the root ball has
been placed in its final location.

4. Once plant is set, place backfill material around base and sides of
root ball and work each layer to settle backfill and eliminate
voids. Wh en backfilling is 2/3 complete, water thoroughly. Place
the remainder of the backfill and repeat watering until no more is
absorbed. Place the final layer of backfill and water.
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C.

All deciduous trees shall be wrapped from the ground line up to and
in cluding the first primary crotch formed by the first major branch.
Wrapping shall be done after the plant has been installed.

Two to three inches of specified mulch shall be placed in the area
disturbed by excavation of the planting well.

Groundco ver Installation

1.

Prior to planting activities, completely remove existing weeds,
including roots. Immediately prior to installation, -cultivate
groundcover areas to a depth of six (6) inches and grade smoothly

and uniformly. Plant groundcover so the ro ot crown is at or
slightly above t he bedds finish grade.
groundcover and prior to mulching, spread pre - emergent weed control
over pl anting bed soil sur face per
directions. Install the specified mulch to a depth of two (2) inches

over the entire groundcover bed.

Landscape Completion

1.

Prune dead or damaged branches, making all cuts at branch collar.
Maintain the natural habit, shape and specified size. Remove all
tags, labels, and other material
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Sections

13- 06- 008 Construction Traffic Control Plans

13- 06- 008- 0001 General

13- 06- 008- 0002 Plan Presentation

13- 06- 008- 0003 Traffic Control Device Maintenance Requirements

13- 06- 008 Construction Traffic Control Plans
Section 13 - 06- 008- 0001 General

Construction traffic control plans shall be in conformance with the

requirements of the Federal Highway Admin istration's Manual of Uniform Traffic

Control Devices (MUTCD). Al | Traffic Control Plans shall be approved by the

City's Traffic Engineering Manager prior to issuance of any permits associated

with the plans. When a project involves construction that req uires a
substantial traffic control plan, the plan shall be submitted together with the

construction plans to allow for the necessary review time.

Section 13 - 06-008- 0002 Plan Presentation

A.  Construction Traffic Control plans are required for controlling public and
construction traffic through work areas and zones as well as for other
permitted activities within the public rights -of -way and easements.
Traffic Control Plans may reference particular typical drawings contained
in Part VI of the MUTCD for w ork of a minor nature. Traffic Control Plans
shall be prepared by persons knowledgeable with the fundamental principles
of temporary traffic control and the work activities to be performed.

B. The Traffic Control Plan shall include , but is not limited to , the
following:
1. Scaled drawings conforming to City Standard Specification No. 6 - 05-010

of the construction zone, detours, construction stages, and affected
surrounding areas. The scale of the drawings shall be 1"=20'(1:200),
for construction zones un der three hundred feet (300" in length and
1"=40'(1:500) or 1"=50'(1:500) for construction zones greater than
three hundred feet (300" in length.

2. Project name and address

3. City permit number

4, Plan preparation date

5. Time of day (if applica ble) that construction traffic control is to be
in place.

6. Traffic control responsibility (name, address, telephone No. and
contact person for barricade company)

7. A listing of all traffic control devices specified for installation
8. The size of t he work area (all dimensions)
9. The location of the work area in relation to the cross streets,

alleys, or other major reference points (show all distances and
dimensions)
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10.

11.

12.

13.

14.

15.

Section

A.

How existing pedestrian and bicycle facilities will be temporarily or
perma nently rerouted through or around the construction zone.

Relocation of transit stops and the continuation of pedestrian access
to them.

Impacts on a  ccess to existing parking facilities including, but not
limited to garages, carports, and surface lots
Provisions for s pecial human resource requirements, such as flaggers

(equipment, clothing, and flagging methods are required to conform to
the MUTCD in every instance)

Telephone numbers of persons to be contacted in an emergency and for
mantenance of traffic control devices

A construction schedule, as well as a schedule of the times of day
when work is permitted or when certain lanes are to remain open.

13- 06-008- 0003 Traffic Control Device Maintenance Requirements

The pe rmittee shall make daily inspections of all permitted traffic control
devices. The following elements are the minimum number of items that shalll
be inspected on a daily basis:

1.

2.

3.

4,

Conformance to design
Condition of devices
Performance of flagger S.

Placement of devices

In order to improve public comprehension, compliance, and safety, city off
site inspectors may approve minor changes to the approved traffic control
plan, based on observed field conditions.
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Sections:

13- 06- 009 Franchise Utility Plans
13- 06- 009- 0001 Construction Plans

Section 13 - 06- 009 Franchise Utility Plans

Section 13- 06- 009- 0001 Construction Plans

A.

For utilities located outside standard | ocations such as common trenches
with City utilities and public utility easements as shown on the approved

plans, all franchise utilities, including power, gas, telephone, and cable,

shall submit, or cause to be submitted, concept construction plans

depict ing the utility locations(s), for all City of Flagstaff permitted

projects for review and approval along with the first submittal of the

public improvement plans.

Regarding the City of Flagstaff approval, consideration shall include but

not be limited to, maintenance concerns, resource and slope protection,
street buffer -yards, floodplain concerns, impact to public facilities,
utility location, and clear view zones. The City of Flagstaff may require

utility relocation as the result of these considerati ons.
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CHAPTER 13 07

GRADING
Sections

13-07-001 Design Criteria
13-07-002 Soils Analysis

Sectio n 13-07-001 Grading

Section 13- 07-001- 0001 Design Criteria

A. All design and co nstruction for public and private grading shall be in
accordance with these standards and:

1. The City of Flagstaff Stormwater Management Design Manual.
2. The currently adopted International Building Code S..
3.  The City of Flagstaff Zoning Code

4. The Engineered soils report (if applicable).
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Sections:

13-07- 002 Soils Analysis
13- 07-002- 0001 Soils Analysis

Section 13 - 07-002 Soils Analysis

Section 13- 07-002- 0001 Soils Ana lysis

A soils analysis by a registered professional e ngineer  licensed in Arizona
specializing in geotechnical engineering may be required to substantiate the

design of the grading plan. Any exceptions to standards involving soils
(steeper side slope, for example ) must be justified by such a soils report.
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CHAPTER 13 08

STORMWATER MANAGEMENT

Sections:

13- 08- 001 Stormwater Management
13- 08- 001- 0001 Stormwater Management

Sectio n 13 -08-001 Stormwater Management

Section 13- 08- 001- 0001 Stormwater Management

The design and construction of all public and private stormwater management

facilities shall be in accordance with  these regulations and with the City of
Flagstaff Stormwater Management Design Manual and these Standards. In the

event of a conflict, the more stringent regulation shall apply.
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Sections

13- 09- 001

13- 09- 002
13- 09- 003
13- 09- 004

13- 09- 005

13- 09- 006
13- 09- 007

CHAPTER 13 09

WATER, SEWER, AND OTHER UNDERGROUND UTILITIES

Underground Util ities

Sewer System Design

Water System Design

City Participation In Utility Extension

Recapture Agreement

Sewer And Water Line Materials And Construction
Reclaimed Wastewater System Design
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Sections:

13- 09- 001 Underground Utilities

13- 09- 001- 0001 Underground Utilities

13- 09-001- 0002 Tracer Wires and Warning Tapes for Water, Reclaimed
Wastewater and Sewer

13- 09-001- 0003 Water Main Depths and Separation

13- 09- 001- 0004 Sewer Main Depths and Separation

13- 09- 001- 0005 Separation from Storm Drains and Culverts

13- 09-001- 0006 Separation from Other Utilities

13- 09-001- 0007 Pipe Crossing of Existing Pavement

13- 09-001- 0008 Utility Alignment and Eas ement Requirements

Section 13- 09- 001 Underground Utilities

Typical locations of utilities in streets are shown in Engineering Detail 9

01-010. Water, reclaimed wastewater, storm drain and sewer mains should be
locat ed in the paved roadway section (minimum 4 feet from outside of pipe to

lip of curb) far enough from the curb and gutter to allow backhoe access for

maintenance without disturbing existing curb and gutter. Where possible,

water shall be 10 feet north or e ast of centerline and sewer on the
centerline.

Section 13 - 09- 001- 0001 Underground Utilities

A. Utilities within easements must be located to minimize interference with
one another, to provide required horizontal and vertical separations,
and, to provide maintenance access without violating easement boundaries.

B. For utilities located outside standard locations such as common trenches
with City utilities and public utility easements as shown on the approved
plans, all franchise utilities, including power , gas, telephone, and cable,
shall submit, or cause to be submitted, concept construction plans
depicting the utility locations(s), for all City of Flagstaff permitted
projects for review and approval prior to start of construction by the
Public Improvemen  t Contractor.

C. Regarding the City of Flagstaff approval, consideration shall include but
not be limited to, maintenance concerns, resource and slope protection,
floodplain concerns, impact to public facilities, intersection sight
triangles (clear view z ones) and utility location. The City of Flagstaff
may require utility relocation as the result of these considerations.

Section 13- 09-001- 0002 Tracer Wires and Warning Tapes for Water, Reclaimed
Wastewater and Sewer

A. A tracer wire shall be installed o n all water, sewer, and reclaimed
wastewater mains. Additionally tracer wire shall be installed on all
sewer services and fire lines and water services (strip wire 2 inches at
termination).

B. The tracer wire shall be taped to the top of water, sewer, an d reclaimed
wastewater mains with 10 mil tape and shall be plastic covered No. 12 AWG
type UF 600V. Plastic cover for tracer wires shall be blue for water
lines, green for sewer lines, and purple for reclaimed wastewater lines.

B.  An approved type, five pound magnesium anode shall be installed for each
1,000 linear feet of tracer wire or at least one anode at each end of the
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project.

1. The anodes for waterline tracer wires shall be installed near the
curb and next to a water service, (but at a minimum of 1 foot apart)
and in a separate cast iron valve box.

2. The anode shall be placed at a tracer wire connection station under
the valve box.

3. The anodes for reclaimed wastewater tracer wires shall be installed
inside the curb and on the south or west side of the pipeline.

A tracer wire connection station shall be installed at each fire hydrant,

street intersection, and one station for each 500 linear feet of water,
sewer, and reclaimed wastewater main, and at each end of the project
(located 0  n the same side of the street).

1. For waterlines at an intersection, the tracer wire shall be
installed with a water service or fire hydrant run and set in a cast
iron valve box next to the fire hydrant.

2. No tracer wires shall be wrapped around a fire hydrant barrel.

3. Tracer wire stations for sewers shall be located in conjunction with
sewer services.

4, For reclaimed wastewater lines at an intersection, the tracer wire
shall be spliced into the main tracer wire and run to a cast iron
valve b ox or located on the southwest corner of the intersection.

5. For long lengths of water main without intersections the connection
station shall be installed with a water service every 500 feet to
the north or east side of the waterline.

6. For long | engths of reclaimed wastewater main without intersections,
the connection station shall be installed to a valve box every 500
feet on the south or west side of the reclaimed wastewater line.

7. Eight feet of tracer wire shall be loosely coiled inside a se parate
cast iron valve box top section without a valve.

The City inspector shall observe the tests of all tracer wire performed

by the installer or their agent prior to paving and acceptance by the

City to show that all water/sewer/reclaimed wastewater mains and services
can be located by this means. These tests shall be witnessed by the City

inspector.

The City inspector shall be provided all information necessary to "as
built" the location of all tracer wire, anodes, and connection stations.

All tracer wire splices shall be carefully soldered and wrapped. Wires
are to be wrapped with Scotch 3M electrical tape and inserted into a
direct burial splice, use Scotch 3M DBR - 6 or equivalent.

The tracer wire, anodes, and connection stations shall be detailed on the
water main, sewer main, and reclaimed wastewater main construction plans.

A 6 - inch wide plastic warning tape, 12 inches to 24 inches below finished
grade, shall be installed above all water, reclaimed wastewater and sewer
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Section

A.

mains.

1.

The plastic warning tape for water mains shall be blue, green for
sewer lines, and purple for reclaimed wastewater lines.

The tape shall be permanently printed at least every 36 inches with

"BURIED WATER LINE BELOW" for water mains, "BURIED RECLAI
WASTEWATER LINE BELOW" for reclaimed wastewater mains, or "BURIED
SEWER LINE BELOW" for sewer mains.

13- 09- 001- 0003 Water Main Depths and Separation

Minimum cover is to be measured to subgrade unless there is no pavement;
then it is measu red to finished grade.

1.

Water lines shall have a minimum cover to subgrade of three (3) feet
over the top of the pipe as shown in Engineering Detail 9 -01-010.

Water lines shall have a maximum depth of six (6) fee t, measured to
top of pipe, unless approved by the City Engineer. Exceptions to
this include vertical realignments to avoid other utilities.

To minimize the potential for cross contamination, water and sewer

mains shall not be located closer than six (6) feet horizontally and
two (2) feet vertically as described in AAC R18 - 4- 502 and illustrated
in MAG Standard Detail No. 404 -1 with the following supplemental
requirements:

1. When a water main is below a sewer main, the minimum separation
is two (2) feet and extra protection is always required per MAG
specifications.

2. When a water main is above a sewer main, extra protection is
required when the water main is closer than two (2) feet to the
sewer main.

A one (1) foot minimum vertical separat ion shall be provided between
a storm drain crossing a water main. The minimum vertical separation

is measured from outside of water main to outside of storm drain.

Extra protection is required per MAG specifications when these
requirements are not met.

A six (6) foot minimum horizontal separation shall be provided
between a sewer main or storm drain and a water main. The minimum
horizontal separation is measured from outside of pipe to outside of

pipe.

Whenever two parallel water mains are requir ed, there shall be a six
(6) foot minimum horizontal separation between the two mains to allow
for tapping, tie - over, and maintenance.

A three (3) foot minimum horizontal separation shall be provided
between a fire hydrant and any water service line.

2. Reclaimed wastewater mains shall be considered the same as water mains
for the purpose of minimum cover and separation.

Sectio

n

13- 09- 001- 0004 Sewer Main Depths and Separation
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A. Minimum cover is to be measured to subgrade unless there is no pavement;
then it is measured to finished grade. In all cases, sewer lines are to be

at a depth sufficient to provide gravity service to all adjacent building

pads. Service lines are to be laid at grades and depths prescribed in the
International Plumbing Code wh ich has been adopted by the City. Vertical and
horizontal separations of water and sewer shall conform to ARS requirements

and per ADEQ requirements.

1. Sewer line shall have a minimum cover of four (4) feet over the top
of the pipe as shown in Engineering Detail 9 - 01-010.

2. Sewer lines shall have a maximum depth of twenty - five (25) feet,

measured to bottom of pipe invert.

3. Vertical clearance between water mains and sewer service connections:
the water main shall not be less than 6 inches above the sewer
service even if the sewer service connection is constructed with
ductile iron pipe in accordance with Note 3B of MAG Standard Detail
404- 1.

When the sewer service is above the water main, minimum clearance
shall be one (1) foot. The sewer service connection must be
constructed with PVC SDR 35 or ductile iron Class 350 SVC pipe with
minimum one (1) foot of separation with no pipe joints within six (6)

feet of pipe. Alternate is to install in accordance with Note 3B of
MAG Standard Detail 404 -1

Section 13- 09- 001- 0005 Separation from Storm Drains and Culverts

Water and sewer mains shall maintain six (6) feet horizontal and one foot

vertical separation from storm drains and culverts.

Section 13- 09- 001- 0006 Separa tion from Other Utilities.

Water and sewer mains shall be separated from other utilities per Engineering

Detail 9 -01-010 for joint trench utilities.

Section 13- 09- 001- 0007 Pipe Crossing of Existing Pavement.

Pavement replacement for crossings on existing paved streets shall be as
described in the typical trench details. Crossing of federal, state, or
county highways will be in accordance with specific requirements of the
controlling agency.

Section 13- 09- 001- 0008 Utility Alignment and Easement Requirements

A. The City of Flagstaff Utilities Division requires safe and quick access
to all city water and sewer mains at all times in order to repair main
breaks, install taps, and perform preventive maintenance. For this
reason, City of Flagstaff water and sewer mains shall be constructed in

streets within the public right - of -way. Where possible, water shall be
10 ft. north or east of centerline and sewer on the centerline. Water
mains in easements create access problem s and will not be permitted

except under the following special circumstances.
B. Easements will only be considered in the following cases:

1. For a short segment of main where it is not technically feasible to

design the utility mains in the right - of -way without violating city
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codes or ordinances and that, in the opinion of the Utilities
Division, the proposed alignment of the water or sewer main in an
easement results in more efficient operation of the utility system.

2. The project route is in conflict with other utilities, a wash, or
drainage corridor.

C. Minimum easement widths:

1. For one (1) utility main, the minimum easement width shall be twenty
(20) feet in width.

2. For two (2) utility mains, the minimum easement width shall be
twenty -six (26 ) feet.

3. When a water service or fire hydrant is located adjacent, but outside
of, the right - of - way or public utility easement (PUE), a PU E shall be
extended to accommodate the appurtenance. The minimum dimensions of
the PUE shall allow for three feet (3 ft.) of clearance from all
sides of the appurtenance.

D. In addition to the above, all appurtenances ( e.g., blow - offs and
hydrants, ) shall be provided with an easement dimensioned to provide a
minimum of three (3) feet of clearance on all sides of the utility.

E. Easement widths may be increased to accommodate the required construction
and maintenance activities, particularly where utility lines are deeper
or larger than normal. Sewer and water mains shall be centered within
the easement and separate d by six (6) ft. when there are both.

F. When a water or sewer main is located adjacent to a building, the main
shall be offset a minimum of ten (10) feet from the building in a minimum
twenty (20) foot easement.

G. Public utility easements shall be free of all obstructions and shall at
all times be accessible to city service vehicles and equipment. No
buildings, sport courts, fences, shade structures, or permanent
structures of any kind shall be constructed upon, over, or under a water,
sewer, or draina ge easement. No landscaping shall be placed within an
easement which would render the easement inaccessible by equipment. The
City of Flagstaff Utilities Division has the right to cause any
obstruction to be removed without notice to the property owner a nd all
related costs shall be the property owner6s responsi

H. For sewer or water easements not located within a public street, an all -
weather access road is required if manholes, valves, fire hydrants, or

other appurtenances requiring city access lie within the easement. The

access road shall have a minimum width of 10 feet and shall be

constructed per the structural section in Standard Detail No. 14 -01- 010
(unpaved). The access road shall connect to a public or private road.
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Sections:

13- 09- 002
13- 09- 002- 0001
13- 09- 002- 0002
13- 09- 002- 0002.1

13- 09- 002- 0003
13- 09- 002- 0004
13- 09- 002- 0005
13- 09- 002- 0006
13- 09- 002- 0007
13- 09- 002- 0008
13- 09- 002- 0009
13- 09- 002- 0010
13- 09-002- 0011
13- 09-002- 0012
13- 09-002- 0013

Sewer System Design

Guide for Design

Wastewater Design Flows

Peak Flows

Sewer Design Capacities
Minimum Pipe Sizes

Velocities of Flow
Alignment

Design and Spacing of Manholes
Lines

Design of Deep Sewer
Private Sewer Lines

Sewer Services
Sewer Mains

Private Pressure Sewer Systems
On- Site Disposal Systems

Section 13- 09- 002 Sewer System Design

Section 13- 09- 002- 0001 Guide for Design

A.

Arizona Revised Statutes establishes the c ontrol for the design,
construction, and operation of sewage systems and waste treatment works

to be with the Arizona Department of Environmental Quality (ADEQ).
Engineering bulletins produced by ADEQ are to serve as guides for designs

of sewage systems. These include, but are not limited to:

1. Bulletin #11 - Minimum Requirements for Design, Submission of Plans
and Specification of Sewage works.

2. Bulletin #12 - The Septic Tank.
3. Bulletin #15 - Package Aeration Plants.

More restrictive criteria
take precedence over ADEQ criteria.

of design stated in these regulations shall

Proposed public sewer systems must be gravity flow. No public sewer lift
stations will be permitted within the city system.

Section 13- 09- 002- 0002 Wastewater Design Flow S

A.

Design flows utilized in the preparation of engineering design reports,
plans and specifications shall, as a minimum, conform to the criteria set
forth in this section.

Average daily flow estimates based on land use, shall conform to Table

91 AAverage Daily Flows by Land Useo. Where the
not fit within the tabulated categories, an average daily unit flow of

100 gallons per person per day shall be used.

Table 9 -1 Average Daily Flows by Land Us e

LAND USE AVERAGE DAILY FLOW

Type Average dry weather flow (ADWF)

Residential
Single Family,

Use 3.5 persons
per dwelling

75 gallons per capita per day (gpcd)
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Townhouses unit
Residential Use 3.0 persons 75 gallons per capita per day (gpcd)
Manufactured per dwelling
Homes, Mobile unit
Homes
Residential Use 2.5 persons 75 gallons per capita per day (gpcd)
Condos, per dwelling per
Apartments unit
Hotel, Motel Use 2.0 persons 75 gallons per capita per day (gpcd)
Tourist per hotel/motel
room
Commercial Use number of 1000 gallons per acre per day (gad) 3000
acres gad PEAK
Industrial Domestic flows 1000 gallons per acre per day (gad) 3000
only gad PEAK
Schools, Use enrollment 90 gallons per capita per day (gpcd)
Colleges per building

Factors are based

on average dry weather flow (ADWF) from City of Flagstaff

ifWastewater Management System Facility Planbo, p
Engineers.
Section 13 - 01-002-0002.1 Peak Flows

ak

All gravity sewer mains shall be designed for peak flow conditions. Pe
flow is calculated as the product of the peaking factor and the average daily

flow. The peaking factor should be obtained from Figure 9 -1 Ratio of Peak

Flow to Dry Weather Flow based on population.
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Section 13- 09- 002- 0003 Sewer Design Capacities

Sewer systems, trunk lines, and out - fall lines are to be designed to service
the ultimate density of the drainage area. Capacities of lines are to be
determined for an entire drainage area, developed or undeveloped, which may

be reasonably serviced by the proposed system or by future extensions of the

system. Densities will be estimated from the land use plan of the current

Regional Land Use and Transportation Plan, Use Table 9 -1, to determine number

of persons per unit for d ifferent dwelling types. All sewer lines must be

designed for peak flow in accordance with Table 9 -1 and Figure 9 -1. The
maximum ratio of the depth of flow to the diameter of the pipe, (d/D), shall
be 70%.

Section 13- 09- 002- 0004 Minimum Pipe

Gravity sewer lines shall be sized to accommodate the peak design flow
subject to the following limitations:

1. The d/D ratio for gravity sewer pipes shall be no greater than 0.7 at
the peak flow condit ion.

2. Minimum pipe size shall be 8 - inches in diameter.

- 65



3. A maximum of 120 acres of combined commercial and residential
development shall drain into an 8 - inch diameter line.

Section 13- 09- 002- 0005 Velocities of Flow
A.  Velocities in sewer lines shall be determined for design capacities using

Mannings formula V = (u/n) (R) 2% (S) Y2 where V is the average velocity
(fps, m/s), u is 1.49 for English units and 1 for Metric units, n is the

Mannings roughness coefficient (as appropriate for the pipe to be u sed),
R is the hydraulic radius (ft), S is slope in (ft/ft).
B. Design velocities are to be within the range of 2 fps to 10 fps flowing
full.
a. A minimum velocity of 2.5 fps is recommended in order to prevent
deposition. The following chart is a gu ideline for the limits of
slope for smaller diameters based on velocity and the n value for
the pipe flowing full condition. Capacity must also be considered.
Pipe Size Min. Slope (%) Max. Slope (%)
(inches) 2 fps 10 fps
n=.010 n=.013 n=.010 n=.0 13
8 0.20 0.34 491 8.29
10 0.15 0.26 3.65 6.16
12 0.11 0.20 2.86 4.83
15 0.085 0.15 2.12 3.59
Note: PVC (n =.010) DIP (n=.013)
Section 13- 09- 002- 0006 Alignment
Sewers shall be laid with straight alignments between manholes. Curvilinear
sewers are not permitted. Straight alignment shall be checked by using a
laser beam. Sewers shall be located in street right - of -way (ROW) and shall
generally run parallel to property lines or street centerline and located out
of the wheel path (preferably in the center of the street). Gravity sewer
alignments shall be located as set forth in the latest edition of standard
utility locations for the City of Flagstaff Engineering Detalils.
Section 13- 09- 002- 0007 Design and Spacing of Manholes
A. Manholes ar e to be installed at the end of each line; at all changes in
grade, size, horizontal or vertical alignment, pipe material; at all
intersections of mains and service connections greater than 6 inches in
diameter; and at distances not greater than 400 feet f or sewers 12 inches

or less, and 500 feet for sewers greater than 12 inches.

Table 9 -02-001
Maximum Manhole Spacing

PIPE SIZE (INCHES) MAXIMUM MANHOLE SPACING (FEET)
Less than < 12 400
Greater than > 500
B. Five foot diameter manholes are requ ired wherever the sewer main diameter
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is 12 inches or greater, whenever there are two or more inlets, whenever
the manhole depth is 12 feet or greater or whenever the manhole is
designed with a drop sewer connection. Clean - outs are not allowed.

Table9 -02-002
Minimum Manhole Diameter

MANHOLE
DIAMETER
(INCHES)

FRAME AND
COVER DIAMETER
(INCHES)

PIPE SIZE (INCHES) MANHOLE DEPTH (FT)

12 and less

48

24

Greater than 12

60

30

Any

60

30

Drop Manholes

Any

60

30

C. A drop manhole is to be used when a sewer enters a manhole 2.5 feet or
more above the manhole invert per MAG detail #426.

1. If there is less than 2.5' of fall, redesign of sewer grades is
required to result in a maximum of 0.5' above the flow |
outlet.

ine of the

2. Sewer grades shall be normally designed to provide 0.1 feet fall
from the flowline inlet to the flowline outlet within the manhole.

3. When a sewer main joins a 10 inch or greater main, the top of each
pipe shall match at their int ersection of the manhole.

a. The maximum horizontal deflection angle (inlet to outlet) for an
80 main shall be 90 degrees.

b. For mains 10 inches and larger the maximum defection angle shall
be 60 degrees.
C. The minimum flow line radius shall be 2 feet.

D. Concrete caps on manholes located outside roadways or parking lots shall
have a continuous #3 rebar centered in the cap.

One adjustment ring or one row of bricks is required on all manholes.
The ring and cover shall not be set directly on the cone.

Manhole covers must have a pickhole and watertight manhole covers must
have a concealed type pickhole for removal of the cover. Bolts on
watertight manhole lids shall be stainless steel.

G. Where corrosive conditions due to septicity or oth er
anticipated, consideration shall be given to providing corrosion
protection on the interior of the manholes.

causes are

H.  Manholes shall be pre - cast concrete or poured -in - place concrete type.

Manhole lift holes and grade adjustment rings shall be sea led with non
shrinking mortar.
a. Inlet and outlet pipes shall be joined to the manhole with a

gasketed, flexible water - tight connection or any water - tight

connection arrangement that allows differential settlement of the
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pipe and manhole wall to occur.

l. Water - tight manhole covers shall be used whenever the manhole is located
in a floodplain, wash, or other areas known to be subject to stormwater

runoff.
J. Locked manhole covers may be required in isolated easement locations or
where vandalism is ant icipated.

Section 13- 09- 002- 0008 Design of Deep Sewer Lines

When the depth of a sewer line exceeds 15 feet, then: services will not be

allowed; the pipe must be class 350 ductile iron or designed to withstand the

trench and traffic loads; and, an easeme nt wider than 20 feet may be
required. Sewer lines deeper than 25 feet will not be allowed.

Section 13-09-002- 0009 Private Sewer Lines

Private sewer mains shall not be allowed. Existing private sewer mains shall
be maintained as required and regulated by the Arizona Department of
Environmental Quality.

Section 13- 09-002- 0010 Sewer Services

A. Sewer services shall be installed perpendicular (not parallel) to the
right - of - way or easement, within the right - of - way or easement, and shall
not be installed a cross anotherds privatSewepsewiggeard vy .
prohibit ed on sewer transmission mains that are 18 inches or larger.

B. Sewer service | ocations shall be | ocated by brandi ng
face of the curb.

C. Sewer services shall be located a minimum of 5 feet from the outside of a
manhole wall.

D. An approved backwater valve shall be installed when the finished floor
elevation of a building is 1 foot or less above the nearest upstream
manhole or clean -out rim elevation. A self - explanatory t abulated
numerical listing of the lots requiring backwater valves shall appear on
the plans. The backwater valves shall not be installed within a public
right - of - way or easement.

E. If sewer services are installed via saddles, the minimum spacing between
services shall be 5 feet, and there shall be one connection per length of
VCP and two per length of PVC main.

F. When a sewer service is required to be abandoned, it shall be abandoned
at the property line and capped using the appropriate material (PVC,
clay, or concrete).

Section 13-09-002-0011 Sewer Mains

A.  Where reasonable, sewer mains shall be located under a paved surface.
Where this is not possible, the engineer should give consideration to
access and maintenance issues. The engineer should exa mine the
possibility of redesigning and the project layout, e. g. , roads, building
envelopes, and drainage patterns, in order to facilitate access and
maintenance to all sewer pipes and appurtenances with the appropriate
equipment and vehicles for repairs and/or preventive maintenance
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operations.

B. Dead- end easements shall be avoided unless they are for a sewer which has
no potential for future extension.

C. Manholes shall be located in the right -of -way or an easement which
provides access for emergency response, repairs, and/or preventative
maintenance operations.

D. Sewer lines constructed in washes and floodways shall have their crowns

at least two (2) feet below the 100 - year storm scour depth and shall be
constructed with DIP. The DIP shall extend a minimum of ten (10) feet
each side of the 100 - year storm scouring.

Section 13- 09-002- 0012 Private Pressure Sewer Mains and Services

A. All proposed public sewer systems shall be gravity flow. Public pressure
sewer systems including piping, lifts, and a ppurtenances are prohibited.
No public sewer lift stations will be permitted within the City system.

B. Private pressure sewer systems, including individual pressure sewer
services are not allowed unless approved by the Utilities Division and
the City En  gineer. Offsite extensions of the public system in order to
provide gravity service may be required. Should a private system be
allowed, the following criteria shall be addressed prior to plan

approval:
1. A provision for continued operation by the appr opriate Class or Grade
Operator as required in A.A.C. R18 - 05-114.

2. A provision for scheduled routine operation and maintenance by
qualified personnel and an operation and maintenance manual approved
by ADEQ

3. An emergency spill prevention and response plan shall be kept at the
site and include provisions for 24 hour response and mitigation by
qualified personnel.

4, Per AA.C. R18 -9-E301, sewer collection, force mains, and lift
stations having the design flow of 10,000 gpd or more shall maintain
and r evise, when needed, an operation and maintenance plan at the
operatords control center (office) and the approp
vehicle.

5. When a lift station is installed as an interim condition until the
future extension of a gravity main, the devel oper shall pay to the
City Utilities Division the estimated cost of decommissioning and
removing the lift station and connecting to the gravity main.

Section 13- 09- 002- 0013 On Site Disposal Systems

On- site disposal systems will be permitted only as outli ned in Arizona
Administrative Code3 R18 - 9- A309. On- site disposal systems shall be designed

to allow immediate future ties to sewer lines when available. Percolation

testing and design shall meet County Health Department and ADEQ requirements.
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- 09- 003 Water System Design

13- 09- 003- 0001 Guide for Design

Arizona Revised Statutes establishes the control for water system design with

the Arizona Department of Environmental Qual
ADEQ are to serve as guides for water system design along with
other criteria established by the City.

produced by

ity (ADEQ). Engineering bulletins

Pertinent Engineering Bulletins

include, but are not limited to:

A. Bulletin #10

- Minimum Basic Design C riteria for Construction of Water

Distribution and Water Treatment Systems.

B. Bulletin #8

Section

Disinfection of Water Systems.

13- 09- 003- 0002 Extension and Network Design

A.  Any extension of a water line or network of water lines shall be designed

to provide for required fire flows (per
Requirements ) and peak hour flows (per this
no residual pressures in the system dropping below 20 psi.

Chapter 13

In order to
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assure that a 20 psi residual pressure withi n the public system is
maintained, a minimum static pressure of 40 psi is required at the
highest point within the public system.

1. Future extension of a proposed system will increase the possibility
of residual pressures dropping below 20 psi.

2. System analysis is required and shall include anticipated future
expansions.

B.  Water mains shall be designed to maintain between 40 and 130 psi during
peak hour demand conditions at a flow velocity of less than or equal to
five (5) fps, or they are to main tain a pressure greater than or equal to
20 psi at a point of maximum fire flow, at a flow velocity of less than
or equal to 10 fps.

1. The pipe diameter shall be the largest diameter calculated for the
two conditions above.

C. The maximum allowable he ad loss for transmission lines is eight (8) feet
per 1,000 feet (8 ft. / 1,000 ft.) and 10 feet per 1,000 feet (10. ft. /
1,000 ft.) for distribution lines.

D. Required water pipe sizes will be determined by a network analysis (Hardy
Cross or equivalent), but in no case will public lines smaller than 8
inch diameter be permitted (in connection with a grid network).

1. A new minimum 8 -inch main is required if the existing main is less
than 6 inches and a new or larger service (even a 3/4 inch) is
require d.

a. A 6 -inch diameter pipe may be permitted only in special cases
(such as dead -end stubs -outs less than 90 feet which have no
potential for extension), with approval of City Fire Department,
Utilities Division and Engineering Section.

2. All dead - end systems longer than 1000 feet or with more than three
fire hydrants shall have two or more connections to an existing main
and the main shall have at least one valve between the connections.

E. Performance of a planned network shall be based on the ex isting pressure
zones of the City water system. System designs must be adequate for
extreme cases; e.g. reservoirs near empty, peak hourly demands in effect,
and the required fire flow.

F. Where reasonable, water mains shall be located under a paved surf ace.
Where this is not possible, the engineer should give consideration to
access and maintenance issues. The engineer should examine the
possibility of redesigning the project layout, e. g., roads, building
envelopes, and drainage patterns, in order to facilitate access and
maintenance to all water pipes and appurtenances.

Section 13- 09- 003- 0003 Water System Overview
A Pressure Zones
1. Approximately five (5) operating pressure zones serve the municipal

distribution system for the City of Flagstaff. These zones operate
nominally within a static pressure range between 40 to 130 psi.
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2. With regard to typically high seasonal water demand variations among
pressure  zones with elevated storage, operating pressure
fluctuations are normal. Information on pressure zones serving the
various areas of the City can be obtained from the City of Flagstaff
Utilities Division. All pressure zones have elevated storage within
the City of Flagstaff.

3. In areas where a static pressure in excess of 80 psi is realized ,
individual pressure reducing valves are required to be installed and
maintained by the owner/developer in accordance with the
International Plumbing Code.

Section 13- 09-003- 0004 Water Demand Criteria

The City of Flagstaff municipal water system has dua | functions. It supplies
potable water for industrial, commercial and domestic use and supplies water
for fire protection.

Section 13-09-003-0004.1 General

Mnimum pipe sizes shall meet the criteria established in Title 13, Section
13- 09- 003- 0002; however, may not be adequate to meet all system water

demands. For some projects, a detailed analysis of domestic and fire flow

demands may be required to properly define requirements for system design.

Section 13 - 09- 003-0004.2 Domestic Demand

For the purposes of system design the Utilities Division has established
factors for maximum daily consumption for various domestic uses. Although

the list is not all - inclusive, it does serve to establish a general baseline

for system evaluation and analysis. Table 9 -3, and Table 9-4, iWater D
Criteriao, show the water demand factors to be
maximum daily consumption. No allowances f or fire protection or fire flows

are included in these factors. For information not included herein, the

designer shall contact the Utilities Division for consultation and agreement

on design demand.

All water mains are to be designed using the following tables from the City

of FIl agstaff fiWat er System | mprovement Progr amo

ADEQ Bulletin No. 12.

TABLE 9-3

AVERAGE POPULATION DENSITIES

Type of dwelling units Number of persons/unit
Mobile home 3.0
Single family 3.5
Multi - family 25
Hotel/Motel 2.0
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Table 9 -4 Water Demand Criteria

LAND USE AVERAGBEMAN PEAK
Residentiallosvivngleenl;a;yiIy, 120 gpcd 300 gpcd
Residential\lﬂiidr:glri I;aer:;li)t/),/TH 100 gpcd 250 gpcd
R searmerts 75 gpcd
Hotel, Motel Tourist 75 gpcd 200 gpcd
Commercial 2000 gad 5000 gad

Industrial 2000 gad 5000 gad

gpcd = gallons per capita per day
gad = gallons per acre per day

FROM CITY OF FLAGSTAFF AWATER SYBAEM | MPROVE

NOTE: If a proposed development does not fit within the categories listed
above, a maximum daily consumption of 200 gallons per person per day
shall be used. For clarification, the following example
characterizes the calculations performed to deter mine the design
flows and quantities involved in a hypothetical system design.

EXAMPLE: Hypothetical water demand/flow evaluation

ASSUME: A 120 - dwelling unit, medium density, residential subdivision
development

CRITERIA: From Table 13-09-03, and Table 13-09-04, iWater Demand Criter.i
population density = 3.5 persons per dwelling unit
Maximum daily consumption = 250 gallons per capita per day (gcpd)
Design population = 120 x 3.5 = 420 people
Maximum total daily consumption = 250 x 420 = 105,000 gallons per
day (gpd)

Peak day flow rate = 105,000 gpd/1440 mpd = 72.92 gpm

It is stressed that fire flow requirements are not included in the above

example. The calculated flow rates and quantities s hall be added to the
required fire flows prior to the design of water mains, booster pumps,

storage reservoirs and other system components.

Section 13 - 09- 003- 0004.3 Fire Flow Demand

A. Required fire flow and peak day flow rate shall be available in the
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system. Municipal fire flow required by the City for any one particular
location varies depending on the land use. The number of hours that the
required fire flow shall be available also varies depending on the land
use and ranges from 2 - 10 hours.

B. The increased use of automatic extinguishing systems, whether they use
water or some other agent, will affect the quantities of water required.

Table 9 -5, AMi ni mum Fire Flow Requirementso, outlines
flows. Fir e sprinkler demands are in addition to the flow requirements

shownin Table9 -5, AMi ni mum Fire Flow Requirementso. FIl1 ov
represent the fire flow of the public system at fire hydrants. It shall

be noted that the Fire Department may require a fire flow greater than

shown in the table due to building construction materials, contents, or

other factors . These cases require consultation with Utilities Division

and Fire Department staff.

TABLE 9-5
MINIMUM FIRE FLO W REQUIREMENTS
1000 gpm for single family residential

1500 gpm for multi - family residential
1500 gpm for commercial and industrial areas

Section 13- 09- 003- 0005 Valve Locations

A. Valves shall be located in the network so that no single accident,
brea kage, or repair to the system will necessitate the removal from
service of a length of pipe greater than 500 feet in high value
(commercial, industrial) districts. Sufficient valves shall be provided
on water mains to minimize inconvenience, degradation o f fire protection
and sanitary hazards during repairs. Variations in this spacing may be
required for special applications. Valves are to be located so that no
closure of a valve on a main line is required unless there is breakage on
the main itself.

B. Valves shall be generally located as follows, unless otherwise approved
by the Utilities Division.

1. At intervals to isolate no more than two (2) fire hydrants at any
time.

2. At minimum intervals of five hundred (500) feet in commercially zoned
areas and residential off - site water mains.

3. In residential areas to isolate a maximum of thirty (30) services
(approximately six hundred [600] ft.).

4, At minimum intervals of eight hundred (800) feet for transmission
lines.

5. Valves shall not be located in street gutters, valley gutters,
concrete aprons, or in driveways.

6. Three (3) valves are required on a 4 - way cross, one (1) valve minimum
is required on all 3 - way tee fittings.
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The valve location is to be a minimum of ten (10) feet upstream of the
cap or blow - off assembly.

Every fire hydrant is to have a valve on the lead line.

1. Blow - off valves are required at the ends of dead - end lines, whether
temporary or permanent.

a. When a fire hydrant is required at or near the end of a dead - end

main, it shall be installed at the end of the main instead of a
blow - off.

2. No fire hydrant or water services will be allowed on the waterline
between temporary blow - off valves and the plug.

Section 13- 09- 003- 0006 Valve Box Assembly

A

All valve boxe s shall be DOMESTIC (non - import), Tyler Series #6855 or
East Jordan Iron Works Model #8555 or equivalent, having a minimum shaft
diameter of 5 inches ID, and lid marked "WATER".

Valve boxes shall be sliding, adjustable, with lip on all sections. No

lo ck type, screw type, cast iron no - hub sewer pipe, caulder couplings,
bands, tin, gaskets, grout, or any other material will be allowed in

valve box assemblies.

No butt - joints will be allowed. All sections shall have a minimum of 2
inch overlap.

No bricks will be allowed around a valve.

Center the valve box over the valve. No part of the box should contact
the valve. Material around the valve shall be compacted to 95%.

Fill material shall be compacted to 95% around valve and valve boxes up
to finished grade in 1 foot lifts.

If a valve nut, whether existing or new, ends up to be 16 inches or less
from finish grade, one top section box, w/lip, of appropriate length
will be allowed.

If any contractor has to adjust to grade a new or ex isting valve box for
any reason, the adjustment will start from the valve nut up to finished

grade to eliminate any existing broken, dirty, cracked, crooked, too

small, or otherwise sub - standard valve boxes.

If a bottom section is in good condition, cl ean and centered, it can
remain but the old top section will be removed to allow for additional
bottom sections and a top.

2- piece valve box assemblies are preferred as shown in Engineering Detall

9- 03- 060, Figure A . Bottoms come in lengths of up to 60 inches. Tops
come in lengths of up to 26 inches.

Another option is adjusting with one or more bottom sections and a top
section as shown in Engineering Detail 9 - 03- 060, Figure B.

Valves not located in the street will be marked by a blue, 2 1/2 inch x

- 75



72 inch ACarsonited valve marker with concrete ring.
Section 13- 09- 003- 0007 Water Services

A.  All pipe and fittings for water services shall have a minimum pressure
rating of 200 psi.

1. Where not otherwise noted on the plans, all water services shall be
at least 3/4 inch I.D. and shall have a minimum cover of 30 inches
and a maximum depth of 48 inches except for the last 2 feet adjacent
to the curb stop.

B.  The location of water services shall be installed branded on top or face
of curb with a fiwo.

C.  Other utilities such as phone and electric shall be a minimum of 4 feet
from the water service including no crossings near the curb stop.

D. Installation of 3/4 inch and 1 inch curb stops shall include a brass plug
to protect the threads and keep out dirt.

E. Restrictions:

1. Water services are not allowed on transmission mains that are 16
inches or larger, fire sprinkler lines or on the 6 -inch lead line
between the 6 -inch valve and the fire hydrant on fire hydrant
assemblies.

2. Only one meter per lot, 3/4 inch maximum, is allowed on existing 2 -
inch water lines.

3. No multifamily or commercial connections may be made on a 2 -inch
line. No more than 16 -3/ 40 me twdlirbe allowed on any 2 -inch
diameter water main.

F. Water services , meter, and box shall be installed perpendicular (not
parallel) to the main line, within the right - of -way or easement, and
shall not be installed across another dgsepicei vate pro

lines between a water main and water meter shall be installed
perpendicular to the water main unless otherwise approved by the City
Engineer.

G. When an existing water service is required to be abandoned, it shall be
abandoned at the main. The saddle and corp. stop shall be removed in the
main clamped with an approved full circle repair clamp. In the event the
meter is no longer needed, it shall be salvaged to the Utilities
Division.

H. Gas service lines installed jointly with a water service need to be
separated the last 3 feet to allow a minimum separation of 2 feet between
curb stop and gas line; or the PE gas line must be sleeved inside a pipe
Schedule 40 or greater.

Section 13 - 09- 003- 0007.1 Copper Tubing and Fittings

A. Copper tubing for 3/4 inch and 1 inch shall be new seamless copper
conforming to all the requirements A.S.T.M. Designation B - 88-49 Type K
soft copper. Copper tubing for 1 1/2 -inch and 2 inch shall be Type L or

better rigid copper.
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B.  All fittings used in connection wit h 3/4 -inch and 1 -inch Type K soft
copper tubing shall be Mueller or Ford Quick Joint couplings (type K
cooper). No other pack joint couplings will be accepted.

C.  All fittings used in connection with 1 1/2 -inch and 2 -inch Type L rigid
copper tubing sha Il be Mueller or Ford Quick joint couplings (Type K
copper). No other pack joint couplings will be accepted.

D.  Sweat Fittings:

1. All sweat fittings shall be brazed with a silver flow type brazing

rod that shall equal or exceed phosphorus - copper brazin g alloy,
A.S.T.M. B260 -52T AWS/A5.8 1 class bcup -2; tensile strength 90,000

P.S.I. (621 MPa) self - fluxing, lead - free, manufactured by turbo -
torch.

Section 13 - 09- 003- 0007.2 Service Saddles

A. When a service connection is proposed on a ductile iron, cast i ron, or
asbestos cement main, a bronze double strap or stainless steel double
bolt service saddle with neoprene gasket shall be used. Service saddles
shall be AWWA I.P. thread. All service saddles shall equal or exceed
those manufactured by Mueller BR2B Series; BR25, Ford Style 202B; or
Jones J -979.

B. When a service is proposed on a P.V.C. C - 900 or approved main, a P.V.C.
service saddle with neoprene gasket shall be used. Service saddles shall
be bronze with stainless steel double bolt straps. HINGED TYPE CLAMPS
SHALL NOT BE PERMITTED. All services shall maintain a minimum of 18
inches from any other service, coupling or joint on the main. All clamps
shall equal or exceed those manufactured by Mueller BR2S Series; Ford
Style 202BS; or Rockwell Model #393.

Section 13 - 09- 003- 0007.3 Corporation Stops

A. All 3/4 inch and 1 inch corporation stops shall equal or exceed those
manufactured by Mueller B - 25028, Ford FB1100Q, or approved equal.

B. All 1 1/2 -inch and 2 -inch corporation stops shall be bronze ba Il type
valves which shall equal or exceed those manufactured by Mueller B2969,
Ford FB500, or other approval equal.

C. Corporation stops of 3/4 inch and 1 inch shall be I.P. thread inlet. 1

1/2 inch and 2 inch shall be tapered c.c. or I.P. thread inlet X male
iron pipe outlet. Mueller 110 and Ford Quick Joint couplings may be
substituted on 3/4 -inchand 1  -inch corporation stops only (no pack - joint

couplings will be accepted).

D.  All corporation stops shall be installed at a 45 degree angle toward the
| ot to be served.

E. Corporation stops of 1 1/2 inch and 2 inch shall include a swing type

connection consisting of two 90 degree brass ells and one 1 1/2 -inch x 2
1/2 inches or 2 -inch x 2 1/2 inch brass nipple between the 90 degree
ells.

Section 13 - 09- 003-0007.4 Curb Stops
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A. Al 3/4 -inch and 1 -inch curb stops shall be bronze of the ball valve
outlet type with quarter turn check. Only Mueller 110 (B25170) or Ford
Quick Joint Compression (B41 - 333WQ) connections - by iron pipe shall be
accepted. They shall be installed with a brass plug to protect the
threads and keep out dirt. Curb stops shall be backfilled with cinder
sand, 6 inches under and up to 6 inches below finished grade.

1. No oriseal type curb stops are allowed.

B. All 1 1/2 -inch and 2 -inch meter valve connections shall be IPx IP ball
valve type equal to or exceeding those manufactured by Mueller B - 25170,
Mueller 110 or Ford Quick Joint Compression Connections; Ford; B41 - 666WQ;

or BA41 - 333WQ

1. No inverted key or pack joint will be accepted forl -1/2-inchor2 -
inch meter valve connection.

C.  Angle stop valves for 3/4 - inch shall meet or exceed those manufactured by
the Mueller B - 2427, or Ford BA41 -333WQ or approved equal. For
stop valves, use Mueller #B24274 or Ford #BA41 - 444WQ or equal.

D. Angle stop valves for 1 1/2 -inch and 2 - inch shall meet or exceed those
manufactured by the Mueller B -24276; Ford BRA43 -666WQ, BFA43-777WQ,

Mueller 110 or Ford Quick Joint Compression Connections.
1. Flare or pack joint will not be accepted fo r 11/2 -inch and2 -inch.
Section 13 - 09- 003- 0007.5 Service Extensions and Repairs

A. All service extensions shall extend to the property line. All extension
couplings shall be a sweat type, City of Flagstaff approved silver flow
brazing alloy or Mueller 110 or Ford Quick Joint Compression Connection
only. (No pack joint couplings will be accepted.)

B. Service extensions shall be staked vertically and horizontally in the
field by a registered Land Surveyor.

C. A 12 ga. (minimum) galvanized or copper wir e with blue insulation shall
be fastened to the curb stop and tied to a brick, extending above the end
of the service line and placed at finished grade for future locations.

Section 13- 09- 003- 0008 Meter Requirements

In accordance with City Code, every se parate building supplied with city

water must have its own separate meter. The requirement to have individual

water meters applies to commercial, single family homes, townhouses ,

duplexes , and triplexes . A single service |line and a fAMaster
used for condominium, apartment or trailer court developments where two or

more buildings are located on the same parcel of land.

A. Water Meter Boxes:
1. The City of Flagstaff Utilities Division requires that prior to
setting a meter, the contractor sha Il expose the curb stop, protect
it from freezing, and provide 1/2 CY of cinder sand within 10 feet
of the hole for the installation of the meter box.

2. Water meter boxes shall be installed over the meter as to allow easy
access to both the inlet and out let meter couplings.
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a. The curb stop shall be set a maximum of 2 inches from the inside
of the inlet side of the box and 20 inches below finished grade.
(See Detail No. 9 - 03-070.)

b. The curb stop shall be located per Detail9 -03-070.

3. There shall be a clear, level working area within a three (3) foot
distance in all directions of the meter box with no obstructions
such as fences, fire hydrants, signs, rock walls, phone/elect rical
pedestals, landscaping rocks, logs, bushes, or other impediment
Three (3) foot clearance shall be maintained based on full maturity
of plants or trees.

4. After meter is installed and a plumber makes the customer side
connection, the meter and box es shall be backfilled with cinder sand
6 inches beneath the bottom of the box (minimum) and up to 6 inches
beneath the finished grade around boxes (12 inches minimum).

5. Meter box locations must be out of traveled roadway, sidewalk or
driveway. They ma y be located in landscape areas or parking lot
islands. Boxes shall be set 1 inch above finished grade to minimize
flooding. Meter locations shall be easily accessible from a street
or traveled way and must be located in right - of - way or easements.

6. Required private or voluntary plumbing appurtenances such as
pressure reducing valves, backflow devices, curb stops (stop and

wastes), shall be set with a minimum 12 -inch separation from the
outlet coupling of meter; none of these are allowed inside the mete r
box.

7. Customer side shut off valves are required on all new and existing
meters and shall be located just outside of the meter box, per the
International Plumbing Code, Section 1005.

a. The valve must have its own acceptable valve box.
Section 13- 09- 003-0008. 1 Multiple Meter Service Connections
A. U- Branches

1. U- branches will be accepted only if there is a minimum of two

3/4 - inch branches off a single 1 - inch service.
2. U- branches shall be straight line with 3/4 -inch iron pipe outlets
and am inimum of 13 1/2 - inch center to center separation.

3. U- branches shall meet or exceed those manufactured by the Mueller,
Jones, and Ford companies, FORD UVB23 -42W 13, MUELLER H - 15362 - 13.

B. Multiple Meters: Manifolds
1. Multiple meters in excess of two on one service line shall be
accepted on1 -1/20 and 20 service connections only.

number of meters allowed on one service depends on the size of the
service and the size of the meter. Refer to the table below:
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Table 9 -03-001

MAXIMUM NUMBR OF METERS ON ONE SERVICE

Service Size Meter Size
3/4 inch 1inch 1- 1/2 inch 2 inch
3/4 inch 1 0 0 0
1inch 2 1 0 0
1-1/2 inch 4 2 1 0
2inch 8 4 2 1
2. Each manifold of 3 or more meters shall be constructed of copper
sweat fittings (with Cit y of Flagstaff approved silver flow brazing)
with a separation of 13 1/2 -inches. Each service curb stop shall

have a minimum of 18 inches separation from the service connection.
Each service from the service connection shall be type K soft

copper.
a. Meter manifolds shall be installed per City of Flagstaff Detail
No.9 -03-081.
3. All 1 1/2 -inch and 2 -inch service connections with manifolds shall

have a control valve within 18 inches to 24 inches of the manifold
wit h cast iron valve box equal to or exceeding those manufactured by

Tyler Corporation 562 -Aor564 -A orreferto C.O.F. Detall 9 -03-081.
4. All 1 1/2 inch and 2 inch meter installations shall require a

separate service ¢ onnection per meter.
5. All meters from a manifold shall be located within the right - of - way

or public utility easement.
Section 13- 09- 003- 0008. 2 Compound Meters
A. Compound meters shall be installed per City of Flagstaff Detail No. 9 - 03-

082 and fire service meters shall be installed per City of Flagstaff
Detail No. 9 - 03- 083.

Section 13- 09- 003- 0009 Water Main Repairs

A Clamps 1 Repairs on existing water mains shall be made with s tainless
steel, double band, full circle repair clamps. Clamps shall equal or
exceed those manufactured by JCM models 102, 132, or Smith Blair Model

227.
B. Transition Couplings T Any existing water main requiring repairs or
horizontal or vertical realig nments, where a transition coupling is to be

used, shall require the use of transition couplings that equal or exceed
those manufactured by Powerseal Model 3501 or Ford Model FC2A.

Section 13 - 09- 003- 0010 Combination Air Release Valves
Combination air rel ease valves shall be required at all in - line high points
in water mains. Locate air release valves near property corners and maintain

three (3) feet of clear level area. Maintain a minimum of three (3) feet
horizontal separation from water meter boxes. Air release valves shall be
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installed per City of Flagstaff Detail No. 9 - 03-100.

Section 13- 09- 003- 0011 Thrust Block Design

Engineer's design must fit main size, design & soils condition. When joint
restraints are sp ecified in lieu of, or in addition to, thrust blocks, they
shall be used at all bends and fittings or where joint restraint devices are
specified by the approved construction plan. Restrained joint calculations

shall be prepared and submitted when necessa ry, keeping in mind that concrete

thrust blocks are not to be considered in the calculations.
Section 13- 09- 003-0012. Pumping Stations and Reservoirs

A.  Generally, the existing City network cannot service development above

certain elevations depending on the pressure zones of the main.

Therefore, any development which cannot meet design minimums require pump

stations or reservoirs , or both. Hydropneumatic systems are not

desirable but may be allowed by the City Council where it is shown that
elevated re  servoirs are not practical. Decisions as to whether such
systems can be added to the City network are made by the City Council,
based upon recommendations of the Utilities Director, the City Engineer,

and the Water Commission. If the system is outside th e urban
boundary, then approval by the Planning and Zoning Commission is

required.

1. Such systems are also subject to a fee equal to the estimated amount
of operation and maintenance expenses for a period of twenty years.

Such fee shall be agre ed to by the City and Developer and paid prior

to any occupancy being allowed in the development.

a. Operation and maintenance expenses shall be based on all

personnel, contractual, commodities, and replacement capital

costs that are estimated for the f irst twenty years of

operation. Replacement capital costs shall be based on a ten
year life of pumps and motors.

b. Capital with a life of greater than ten years shall be
depreciated based on its life expectancy.

2. The actual amount paid shall be ba sed on the future value of the
estimated amounts assuming a 5% rate of inflation and then

discounted back to their present value using a factor equal to the
previous average six month interest paid by the Arizona State

growth

Treasurer's Office paid on the Local Government Investment Pool or

other investment vehicles the City may have.

B. Pump station facilities shall be designed for peak hour demand of the
peak day with provisions for fire flow. Peak day flow shall be 2.5 times
the average day demand flow.

1. Pump stations are to be designed to meet all minimum requirements of
flow in the network with any one of the pumps out of service.
Standby power shall also be provided which is adequate to operate at
peak day demands.

2. The pump building shall be wea ther proof, fire and vandal resistant,

and architecturally harmonious with the surroundings.

3. All pump station facilities require site plan and building safety
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review and approval by the Utilities Division. Such review may
result in additional requir ements that must be satisfied.

C. Reservoir storage capacity required is to be at least 250,000 gallons.

D. Pump stations for residential, industrial and commercial areas shall be
designed by the developer's engineer with due regard for expected water
us age and fire flows. This design capacity will be reviewed and approved
by the City Engineer and City Utilities Director.

1. Pump stations used to fill reservoirs shall be capable of completely
filling the reservoir in 24 hours with one pump out of serv ice while
under normal demand conditions.

E. No development that is outside the City limits shall be served by City
services.

Section 13- 09- 003- 0013. Wells

Section 13 - 09- 003-0013.1 General

Wells shall conform to the requirements of the ADEQ Engineering Design
Guidelines for the Construction of Water Systems. A drilling permit from the

Arizona Department of Water Resources (ADWR) shall be obtained. A design

report of system capabilities and production influence will be required.

This section of the st andards covers the basics in well design. A more

detailed description of well requirements can be found in AWWA - A100.

Section 13 - 09- 003- 0013.2 Construction Materials

A. The acceptable materials for well casings are:

1. Single -ply carbon steel conformin g to ANS I/AWWA C305, API
Specification

2. Single - ply high strength, low alloy steel conforming to ASTM A714.
3. Single - ply stainless steel conf orming to ASTM A409.

B. Acceptable joint types for casing materials are welded or threaded AWWA
C206. All scr eens and fittings shall be stainless steel including 20 ft.
blank pump chambers. Spacers shall be of the same material as the blank
casing and well screen.

Section 13 - 09- 003-0013.3 Design Considerations

A. Mnimum design considerations by the Ultilities Division for well
facilities are as follows:

1. A six (6) foot tall chain link perimeter fence with locked entrance
enclosing the compound.

a. The fencing shall be compatible with the surrounding environment,
including landscaping.

2. The facility ent rance shall have a twelve (12) ft. wide double drive
access gate with at least twelve (12) ft. clear space.

3. The station shall have a paved access road at least twelve (12) ft.
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wide with a maximum slope not to exceed 12%.

a. A 45 - foot radius turnarou nd shall be provided if the access road
exceeds 50 ft. in length.

4, The interior of the compound shall be surfaced with 4 inches of
asphaltic cement pavement.

5. Service vehicle access to major station components shall be
incorporated in the station des ign.

6. Down cast facility lighting, both wall mounts and pole mounts shall
be provided with at least one photocell operated light.

a. The light switch shall be located next to the access gate in the
interior of the compound.

b. Lights shall be dark sky compliant.

7. Heavy equipment access for a well workover rig shall be incorporated
in the site layout.

8. The site shall be graded to provide adequate drainage away from
structures.

9. On- site chlorine equipment (as required in consultation with th
Utilities Division).

10. Well casing.

11. Screen.

12.  Column pipe.

13. Discharge piping plus pitless adapter.

14. Check valve on discharge line.

15. Hose bib type sampling tap on system side of check valve.
16. Well vent.

17.  Pump plus motor.

18. Sanitary well seal air and water tight.

19. Pump base concrete slab.

20. Air release valve between the pump and check valve.

21. After placement of the pump, wells shall be disinfected in accordance
with ADEQ Engineering Bulletin No. 8, Disinfection o f Water Systems.

22. Air and sand removal shall be included in the design of the well
house.

B.  The pump base concrete slab shall extend a minimum of six (6) feet from

the center of the well, be 6 inches thick and slope away from the well
head a minimum  of 1/4 inch per foot. The site shall drain away from the
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well and be protected against erosion to prevent surface runoff from
entering the well. The screen length, aperture size and construction
shall be in accordance with AWWA A100. The well shall be s
protected from the entry of contaminants or water from any source other
than the selected aquifers. Sealing of the well shall consist of
grouting the following:

1.

The annular space between the casing and bore hole to a minimum depth
requiredt o exclude pollution, or 500 feet, whichever is greater.

All zones containing water of undesirable quality or zones to be
protected but excluded from final well completion.

a. These areas shall be grouted from at least five (5) feet above
the zone to at least five (5) feet below the zone.

All passages or formations that pollutants may enter such as
outcrops, old wells, excavation, limestone, sandstone or fractured
rocks.

a. Joints between screen sections and blank casing spacers shall be
welded or threaded and be water tight, straight and as strong as
the screen.

b. The top of the well shall be constructed so that no foreign
matter or surface water can enter during or after construction.

C. On completion of the well, the well shall be tempor
to prevent surface pollutants from entering until pumping
equipment is installed.

ealed and

arily capped

- term basis.

C. Below ground pits to house the pumping equipment are prohibited.

D.  Wells shall be constructed round, plumb, and true to line within the
following tolerance S:
1. The alignment must be satisfactory for the successful installation

and operation of the permanent pumping equipment.

E. Wells shall be tested for alignment and plumb in accordance with AWWA
A100, Section 8.

F. New wells shall be performance tested to acquire water samples and to
determine well capacity, draw down and production on a long
Testing methods shall be in accordance with AWWA A100, Section 10.

G.  All facilities require site plan and building safety review and approval
by the  Utilities Division. Such review will result in additional design
requirements that must be satisfied.

Section 13 - 09- 003-0013.4 Abandoned Wells

A well abandonment plan and notice of intent to abandon must be submitted and

approved by the ADWR. See stat

requirement. Abandoned wells and test wells shall be sealed by an ADWR
licensed well driller to restore the controlling geological conditions that

existed before the well was constructed. An acceptable alternati

completely fill the well with concrete.
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Section 13 - 09- 003- 0014 Water Storage Facilities
Section 13 - 09- 003-0014.1 General

A.  Water storage facilities shall conform to the requirements of the ADEQ

Engineering Design Guidelines for the Constructio n of Water Systems.
Reservoir capacity for residential, industrial, and commercial areas
shall be designed by t he devel oper 6s engineer Wi

expected water usage and fire flows.

B.  The overall objectives of finished water storage are to:

1. Assist in meeting peak flow requirements.
2. Equalize system pressures.
3. Provide emergency water supply in case of component failure.

4. Permit high service pumps at treatment plants to operate at a
relatively uniform rate.

5. Provide for fire flow S.
Section 13 - 09-003-0014.2 Construction Materials

The materials and designs used for finished water storage units shall provide

stability and durability as well as protect the quality of the water. Steel

structures shall follow the current AWWA Standar d D100 concerning steel
tanks, standpipes, reservoirs and elevated tanks. The materials and design

are subject to Utilities Division approval.

Section 13 - 09- 003-0014.3 Storage Capacity Sizing
A.  The Utilities Department requires that storage facilities be sized to
accommodate the average daily flow plus fire flow storage requirements.
The average day demands are established using the criteria set forth in
th ese regulations
1. Water storage sizing shall be based on net capacity.

a. Net capacity is less than gross capacity due to the unusable
volume of the storage facility.

B. The storage design capacity will be reviewed and approved by the City
Engineer and City Utilities Director.

C. Minimum reservoir storage capacity required is to be at leas t 250,000
gallons.

Section 13 - 09- 003-0014.4 Design Considerations

A. The minimum design considerations for water storage facilities are as
follows:

1. A 6 - ft. tall masonry perimeter wall or fencing with locked entrance
enclosing the compound. The wall shall be compatible with the
surrounding environment, including landscaping.

2. The facility entrance shall have a panel style, dual swing access
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

gate with at least 16 feet clear space.

The station shall have a paved access road at least 12 ft. wide w
a maximum slope not to exceed 12%.

The interior of the compound shall be surfaced with a 4
compacted aggregate base including a weed barrier.

Service vehicle access to major station components shall be
incorporated in the station design.

Down cast facility lighting, both wall mounts and pole mounts, shall

be provided with at least one photocell - operated light. The light
switch shall be located next to the access gate in the interior of

the compound. Lights shall be dark sky compliant.

For non - elevated storage, a backup power supply capable of operating

the pump station for eight hours during power outage. Specific

criteria for backup generation type and capacity shall be given

during design process.

The site shall be graded to provide adequate drainage away from
structures.

On- site chlorine generation equipment (if required).

Storage tank with acceptable interior and exterior coating systems
for potable water.

Concrete foundation ring.

Inside and outside stee | ladders.

Outside ladder safety cage with locking security gate at base.
Water level indicator.

Tank vent housing.

Two (2) separate 36 - inch, square - hinged roof access openings (one
with inside and outside ladder).

Cathodic protect ion system as required in consultation with the
Utilities Division.

Overflow pipe and splash pad.

Hinged shell manhole.

Altitude valve, isolation valves, bypass line and vault.
Tank discharge line.

Tank fill line.

Booster stat ion suction line (where applicable).

Tank drain.
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25. Disinfection system as required in consultation with the Utilities
Division.

26. Electrical and SCADA/telemetry system.
27. Pressure transmitter for telemetry.

28. A clear area around reservoir to allow vehicle passage. Clearance
width shall be sized in consultation with the Utilities Division.

All facilities require site plan and building safety review and approval by
City of Flagstaff. Such review may result in additional requirements that
nmust be satisfied.

Section 13- 09- 003- 0015 Water Systems Not a Part of City Systems

A.

No development that is outside the City limits shall be served by City
services.

Any development which does not tie to the City water system is required
to meet the approval of all applicable agencies. Such approval, to be
obtained by the developer, is in addition to City and Health Department
approvals required. All subdivisions and minor land divisions are
required to be served by public water, sewer, and roads.

Private fire mains shall not be allowed. Existing private fire mains

shall be maintained as required and regulated by the City Fire
Department. No private water lines may cross into or over the public

utility easement, right - of - way, or private propert y owned by others.
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Sections:

13- 09- 004 City Participation in Utility Extensions

13- 09- 004 - 0001 City Participation in Utility Extensions

Section 13 - 09- 004 City Participation in Utility Extensions

Section 13- 09- 004- 0001 City Participation in Utility Extensions

A.

In the event that an area to be serviced by a developer is smaller in

size than the maximum area to be serviced by the proposed main sewer or
water line, and its lat erals, the City may require that the main be
designed, engineered, and constructed to serve the maximum area
described. The City of Flagstaff reserves the right to increase the

diameter of any sewer or water extensions, if it deems it advisable. If

futur e extensions of a proposed water line will require an increase in

the line size, the City may request the line size be increased. The City

of Flagstaff may participate by paying the difference in construction and

design costs between the line size require d to serve the development and
that size deemed necessary by the City to serve all future expansion.

The construction cost of the oversize shall be determined in accordance

with City and State public bidding requirements and agreed upon by the

City Cou ncil prior to commencement of construction, or as otherwise
authorized by law. The cost difference to be paid by the City shall be
determined using the low bid for the larger size alternative less the bid

for the smaller size alternative in the same low b id. Costs of lateral
and branch lines and their appurtenances will not be included in the
agreed construction cost. Differences between water valve costs may be
included in the construction costs; however, fire hydrants and water
services will not be incl uded. The City Council reserves the right to
reject the cost breakdown and not participate in the oversizing if it is

inconsistent with current costs of equivalent construction in the City.

A contract shall be prepared by the City stating the terms of th

participation in the utility extension. Interest costs are not to be

included in participation costs.

After the completion of construction and installation of an extension,
the developer shall submit a detailed statement of the costs and expens
of such construction and installation to the City Engineer for approval
and payment.
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Sections:

13- 09- 005 Recapture  Agreement

13- 09- 005- 0001 Recapture  Agreement

Section 13 - 09- 005 Recapture Agreement

Section 13- 09- 005- 0001 Recapture  Agreement

A.

If a property owner or developer extends a water or sewer main across
undeveloped property to reach his development or property, and wishes to

be reimbursed for the cost of install ing said extension by future
customers along the length of the lines, he may request a recapture
agreement be drawn up by the City. Developers may request a recapture
agreement when a line is constructed across the frontage of parcels not

currently receiv ing service from the City. When the owner of the

designated parcel requests service, a pro -rated cost of the line is
collected by the City and returned to the developer. Recapture
agreements are set up through the Utilities Division . For questions or
details on the procedure to initiate an agreement, contact the Utilities

Division

The maximum period of time of the recapture agreement shall be ten years.
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Sections:

13- 09- 006
13- 09- 006- 0001
13- 09- 006- 0002
13- 09- 006- 0003
13- 09- 006- 0004
13- 09- 006- 0005
13- 09- 006- 0005.1

13- 09- 006- 0005.2

13- 09- 006- 0005.3

13- 09- 006- 0005.4

13- 09- 006- 0006

13- 09- 006- 0006.1

13- 09- 006- 0006.2

13- 09- 006- 0006.3

13- 09- 006- 0006.4

13- 09- 006- 0007

Sewer and Water Line Materials

Sewer and Water Line Materials and Construction
General Requirements

Pipe Bedding

PVC Pipe for Sanitary Sewers

PVC Pipe for Water Lines

General

Specifications

Affidavit of Compliance

Approved Manufacturer and Model

Fire Hydrants

Fire Hydrant Testing
Fire Hydrant Specifications
Fire Hydrant Ins tallation Notes
Fire Lines
Back Flow Prevention Devices

Section 13

Section

-09- 006 Sewer and Water Line Materials

13- 09- 006- 0001 Sewer and W ater Line Materials and Construction

A New public sewer lines may be constructed using the following materials:

For

1. Polyvinyl chloride (PVC) , SDR 35, plastic sewer pipe conforming to
the appropriate MAG section for diameters 15 inches and less.
pipe diameters greater than 15 inches, ductile iron pipe (DIP) shall
be used as specified in Subsection 2 below. .

2. Ductile iron pipe (DIP) conforming to the appropriate MAG section
DIP may be used for sewer lines, 8 inches through 54 inches in
diameter. When DIP is used, it shall be lined with Protecto 401
ceramic epoxy

3. High density polyethylene (HDPE) sewer pipe conforming to MAG
Sections 603 and 738. The maximum pipe allowed shall be 10 inch for
HDPE.

4. Wh e n ut il i zi nburisptiiprego

t e c tonreplacegan existing

sewer service, HDPE SDR17 pipe, conforming to AWWA C901/C906 and
ASTM D2239, D2237, D3035, and F714, may be used.

B. New public water lines may be constructed using the following materials:

1.

Polyvinyl chloride (PVC) plastic water
900.

pipe conforming to AWWA C

Class 350, ductile iron pipe (DIP) conforming to MAG section 750.2
and 750.3, with polyethylene corrosion protection conforming to MAG
Section 610.6.2. Deflected ductile iron pipe shall be designed to

deflect no more th an 1/2

the maximum as

recommended by the

manufacturer, horizontally and vertically. Ductile iron pipe mains

shall be protected from exterior corrosion.

This protection may

consist of encasement in a polyethylene protective wrapping or other

approved meth ods.
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3. Ductile iron pipe fittings shall be new and conform to MAG section
750.4 with UL and FM approvals. Domestic fittings are allowed;
imported fittings are allowed if they meet these standards and are

approved by the Utilities Director and City Engin eer.
4. Valves: Gate valves shall be used on water mains that are twelve
(12) inches and smaller in diameter. Gate valves with non - rising
stems shall be used for all locations and be resilient seat and
epoxy coated inside and out. Butterfly valves shal | be used on all

water mains fourteen (14) inches and larger in diameter. All
butterfly valves shall be resilient seat and epoxy coated.

5. Pipe Casing: Casings are required on all pipes installed using
boring methods or other special conditions. The ¢ asing material
used shall be a minimum of one - quarter (1/4) inch thick steel
(design calculations must be submitted by the de
and conform to ASTM A283, Grade B, C, or D. All joints shall be
welded. Interior joints shall be grounded to a smooth finish. All
wel di ng shall be perfor med i n accordance wi t h
Standard for Fabricated El ectrically Wel ded St
Coatings for steel casings are not required. The pipe casing shall
be laid true to line and grade with no bends or changes in grade for
the full casing length. The pipe shall be symmetrically supported
about its centerline inside the casing at each joint end, with a
City of Flagstaff Utilities Department approved stainless steel
casing spacer (sized and desig ned per manufacturer recommendations).
The casing ends shall be grouted with light flyash cement and sealed
in a manner acceptable to the Utilities Department. (See Detail 9 -
06- 010.)

For water and sewer lines greater than 8 inches in diameter, the City
Engineer may authorize the use of alternate pipe line materials when
shown and detailed on the construction plans.

C. The design engineer may submit a carefully documented and considered
written proposal for alternate pipe line materials and construction
methods. The City Engineer and the Utilities Director will review this
proposal for use of alternate pipe line materials and methods. Proposals
found to be in conformity with good engineering design that can be easily
maintained by the City may be given written approval for incorporation
into the construction plans if found to be in the public interest.

Section 13- 09- 006- 0002 General Requirements

A No water settling will be allowed in trenches.

B. The pipe shall be handled and installed in accordance with the
manufacturer's recommendation when not in conflict with other City
specifications.

C. Affidavits of compliance by the manufacturer stating that the materials
comply with all applicable provisions of City speci fications may be
required and shall accompany each truck or carload of pipe at the time of
delivery. Affidavits shall be forwarded to the City by the Contractor.

Section 13- 09- 006- 0003 Pipe Bedding

A.  The City of Flagstaff will accept back filling of tr enches with a non -
shrink backfill as an alternative to standard trench backfill material.
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The non - shrink backfill shall be proportioned as follows: 2600 Ibs. of

3/8 - inch minus aggregate, 800 Ibs. sand, 94 Ibs. cement and 11 gallons of
water. All materia | shall be mixed by means of a ready mix truck. Non
shrink backfill may be used in either paved or unpaved sections of City

right - of - way.

1. Mechanical compaction will not be required when this non
backfill is used.

2. No compaction testing wil | be required.
The utility governing use of the trench shall determine the appropriate

installation criteria for its facility. Refer to the applicable standard
(Detail 9 -06-030).

Section  10- 09- 006- 0004 PVC Pipe fo r Sanitary Sewers

A

B.

The pipe material used shall be SDR35.
The pipe shall be installed per MAG specifications.

All pipes shall be checked for deflection with a properly sized
deflection mandrel after backfill and before acceptance. Any deflectio

shall not exceed the manufacturer's recommendation. Any pipe with
excessive deflection shall be removed and replaced with a full length of

the pipe. No cutting and splicing will be allowed.

Section 13- 09- 006- 0005 PVC Pipe for Water Lines

Section 13-09-006-0005.1 General

A.

PVC waterline, in conformance with AWWA C - 900 standards and the City of

Flagstaff requirements, will be allowed for water distribution mains, 8

- shrink

inch to 12 inch. C - 900 PVC shall conform to AWWA C - 900 standards, Table

2, Cast -Iron - Pipe Equivalent outside diameters with elastomeric gasket

couplings. Ductile iron pipe shall be used for mains greater than 12
inches unless written approval is obtained from the City Engineer for
each individual situation.

All other standards applying to waterline construction shall continue to

apply.

The contractor shall furnish the City of Flagstaff any information from
the manufacturer upon request so that the products furnished under this
specification may be properly evaluated for acceptance o

Only products of approved manufacturers will be accepted.

Section 13- 09- 006- 0005.2 Specifications

A

All poly vinyl chloride (PVC) pipe shall be new and shall conform to AWWA
specification C - 900, latest revision, except as modified herein.

All PVC pipe shall be Class 305, unless otherwise designated.

All PVC pipe furnished shall be integral bell with elastomeric gaskets or
plain ends with elastromeric gaskets and couplings. Deflected pipe shall

r rejection.

be designed to deflect no more than 1/ 2 the maximum as recommended by the

manufacturer, horizontally and vertically.
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The type of pipe furnished shall be marked per AWWA C - 900 specifications,
Section 2.5 and to include date of manufacture and manufacturer's code.

PVC connections to ceme nt asbestos and ductile iron pipe shall be
accomplished by transition couplings ductile iron solid sleeve.

PVC pipe shall be provided in nominal 20 foot (plus or minus 1 inch)
laying lengths for all sizes. Short lengths may be field cut for making

req uired horizontal or vertical deflections. At least 85% of the total
footage of pipe in any class and size shall be furnished in standard
lengths, the remaining 15% in random lengths. Random lengths shall not be

less than 10 feet long. All standard, rando m, and short pieces and
couplings shall have proof of meeting applicable hydrostatic testing
provisions of AWWA C - 900 standards at the point of manufacture.

Shipping, handling, unloading, cutting, joining, installation and storage
of PVC pipe shall be accomplished per the manufacturer's guidelines to
insure the integrity and quality of the PVC pipe.

1. Storage shall be accomplished in such a manner as to protect the PVC
pipe from prolonged exposure to sunlight and/or extreme heat.

Lubricant for joi ning of PVC pipe joints shall be completely compatible
for use with a potable water system, and meet pipe manufacturer's
guidelines.

Disinfection of PVC pipe shall be per ADEQ Bulletin 8. Tablet method of
chlorination shall not be accepted.

All PV C pipe furnished shall be such as to be tapped with standard

tapping (over 2 inches) and drilling tools (3/4 inch to 2 inches). All

tapping with sleeves and/or service connections shall be accomplished per

the manufacturer's guidelines and applicable City of Flagstaff standard
specifications and practices. Direct tapping without the use of saddles

will not be permitted.

Pipe fittings for PVC pipe shall be mechanical joint. Pipe is not to be
longitudinally deflected at fittings.

Fittings and valves furnished for use with PVC pipe shall be cast iron or
ductile iron and polyethylene encased in accordance with applicable City
specifications and AWWA C - 110 (minimum pressure rating is 200 psi).
Hydrostatic pressure testing and leakage testing shall b e per the
applicable portions of City and AWWA specifications as directed by the
Engineer, and per the following specifications:
1. Test pressures for all sizes Class 305 PVC pipe shall be 200 psi at
the lowest end of the section under test. Test duratio n shall be a

minimum of two hours.

2. Allowable leakage for the PVC pipe shall be per the following table
and formula:

-93



TABLE 9-6

ALLOWABLE LEAKAGE FOR PVC PLASTIC PIPE WITH ELASTOMERIC JOINTS
U.S. GALLONS PER HOUR

AVERAGE TEST PRESSURE IN LINE - 200 P.S.IL

Nominal
Pipe Size
Inches Allowable Leakage (gph)
(per 1,000 feet or 50 Joints)
6 0.57
8 0.76
10 0.96
12 1.15
Formula English Units
L= (NDxP ?)
7400
Design Basis
WHERE: L = Allowable Leakage (gph).
N = Number of Joints in the Tested Line (pipe and fittings).
D = Nominal Diameter of Pipe (inch)
P = Average Test Pressure (psi).

WARNING: WATER PRESSURE TESTING ONLY. AIR TESTING IS NOT ALLOWABLE.

Section 13- 09- 006- 0005.3 Affidavit of Co mpliance

Affidavits of compliance by the pipe manufacturer shall be required of all

tests applicable under AWWA Specification C - 900, latest revision, except that
all inspection and testing shall be performed in the United States of America

at the pipe man ufacturer's plant, or at an approved testing laboratory in the

United States.

Section 13- 09- 006- 0005.4 Approved Manufacturer and Model

A. Manufacturer submittal required for the establishment of an approved
list. The manufacturer shall submit five (5) s ets of its written
guidelines for shipping, handling, unloading, cutting, joining,
installation, storage, and/or any other facets of working with its PVC
pipe to the City of Flagstaff along with his submittal and Affidavit of
Compliance.

1. Approved manuf acturer list.

Vinyltech.

Johns - Manville.

Certainteed.

PW Pipe by Pacific Western Extruded Plastics Co.
Uponor ETI

North American Pipe Corporation

~eoo0oTw
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g. Diamond Plastics

13- 09- 006- 0006 Fire Hydrants

13- 09- 006- 0006.1  Fire Hydrant Testing

A

Fire hydrants shall be installed in accordance with standard fire hydrant
installation drawings.

Fire hydrant main valve and auxiliary main valve shall be in the full
open position during the filling of the system for the first time in
order to allow all of the air in the lines to escape. Filling shall be
done at a very slow rate to avoid compressing the entrapped air in the
lines.

Fire hydrant main valve may be closed as soon as water is clear, no

longer milky, and running free. The line test i s then continued against
the closed main valve until completed. The use of a fire hydrant for

testing with the main valve open shall not be considered as a true test

of the |inebs ability to hold pressure.

Fire hydrant auxiliary valve may be closed af ter the line test is
completed and the fire hydrant main valve fully opened. With a hose cap

removed, the hydrant may be flushed by throttling with the auxiliary

valve. Should an obstruction be encountered in the main valve, the main

valve shall not be f orced into a closed position, rather opened several

times to flush out the obstruction. If the obstruction remains, the main

valve shall be removed. With all internal parts removed, the auxiliary

valve may be opened slowly until the obstruction is flushe d out. Should
the obstruction remain, it shall then be removed manually from the bottom

of the hydrant.

Fire hydrant main valve may be opened with the hydrant caps securely
tightened and tested for leaks at the normal main pressures. When this
testi s completed, the main valve shall be shut and a cap removed. When
placing the palm of the hand over the end of the nozzle, suction should

be felt if the hydrant drain is operating correctly. Allow hydrant to

drain fully before installing caps.

Fire h ydrant main valve shall be closed tightly but not forced, the
auxiliary valve shall be in an open position, and the nozzle caps shall
be snug tight. Thus, the hydrant will be in a ready condition for Fire
Department use.

Fire hydrants shall never be f orced in the open or closed position as
stops are provided inside the hydrant to stop the travel of the main

valve. Forcing will result in damage to the hydrant. The fire hydrant

operating nut shall be packed off slightly into the free play position

afte r closing the hydrant. Damage resulting from improper installation

or care of the fire hydrant during installation shall be the sole
responsibility of the contractor involved.

Fire hydrants shall not be used to take samples for bacteriologic
testing. AWWA C60168:

1. AiSamples for bacteriologic analysis shal

bottles treated with sodium thiosulfate. No hose or fire hydrant
shall be used in collection of samples. 0
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2. Installation of a saddle and corporation stop for testing is
required. After testing is completed, the corporation stop shall be
removed and the saddle plugged.

A dry -barrel hydrant with unplugged drains shall not be tested at the

same time as the water main; the main shall be tested with the hydrants

closed ( see AWWA C600). The water main cannot be tested satisfactorily

if the hydrant is connected to it because of allowable leakage through

the hydrant drains (see following paragraph). If desired, the gate valve

in the hydrant lateral may be closed and the hy drant pressure tested by
introducing water under pressure through an outlet nozzle.

Dry - barrel hydrants with unplugged drains may exhibit slight leakage (up
to 5 fl. 0z. per min) through the drains.

Taken from the current AWWA Standards for Testing.

Section 13- 09- 006- 0006.2 Fire Hydrant Specifications

A

Hydrants shall be designed, manufactured, and tested in compliance with

the | atest edition of AWWA C502BafrStedndrairrde fhoyrd rarnyt s

as published by the AWWA.

Hydrants shal/l ICed fAYRAFMI th a replaceabl e
unit immediately above the ground line for minimizing repairs due to
traffic damage. Nozzle section must rotate 360 °.  Traffic flange shall

be a minimum of 2 inches above ground level, 6 inches maximum above
f inish grade of curb, sidewalk, or landscaping.

Hydrant shall be of a dry barrel configuration to prevent water loss due
to traffic damage and freezing.

Hydrants shall be constructed such that the main valve closes with water
pressure (opens against ) to assure no loss of water in the event of
damage to the upper portion of the fire hydrant or if the operating stem

should shear and to allow maintenance of upper portion of fire hydrant
without having to close the lead valve.

Main valve opening shal | have a diameter of at least 5 - 1/4 inches to
assure optimum flow.

Standpipe (hydrant barrel) inside diameter shall not be less than 7 -1/4
inches.

Hydrant shall have a sealed oil reservoir type bonnet with O - ring seals
to allow lubrication of stem threads.

Hydrant operating nut must turn left (counter - clockwise) to open.

Operating and cap nuts will be pentagon in shape; dimension shall be 1 -

1/2 inches point to flat (National Standard).

Hydrants shall have a 6 inch inlet of MJ design.

Hydrants shall have an automatic drain operated by the main valve rod and
shall have a minimum of two drain ports in the shoe of the hydrants.

These drain ports shall be brass lined to prevent rusting.

Hydrants shall have two 2 -1/2 inch nozzles and o ne 4 -1/2 inch pumper
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nozzle having national standard threads.

M Hydrants shall have a main valve seat ring of bronze threaded into a
bronze drain ring; all working parts should be removable through the
upper barrel.

N. Hydrant shall have nozzles mechani cally locked into the nozzle section;
no leaded nozzles will be accepted.

O All barrels above ground shall have one primer coat and two coats of
epoxy enamel yellow paint.

P. The center of the lowest nozzle shall have a ground clearance of not less

than

15 inches.

Q No obstructions such as fences, phone pedestals, trees, street signs,

landscaping logs, or other impediments will be allowed within 3 feet of a
hydrant.
R A class HAAO conctFké6inckes thiekdand8 feet x 3 feet square,

shall be plac ed around a fire hydrant barrel a minimum of 3 inches below
the bottom of a traffic flange; 6 inches maximum.

13- 09- 006- 0006.3  Fire Hydrant Installation Notes

A. All fire hydrant installations shall conform to the City Fire Code and

the following require ments of the Utilities Division (see Detail 13 -03-
011):
1. A thrust block shall be placed at the back of the hydrant shoe from

the ditch bottom to a point 3/4 of the way up the back of the shoe

and AVO shaped groand.sThiust lbocks shall be a minimum of
2 feet wide at this point and shall not obstruct bolts or drain holes

on the shoe. All bolts below grade shall be checked for tightness

before backfilling.

Pipes, valves, and fittings shall be ductile iron with mechanical
joint (MJ) connections except when the valve is located at the main
it shall be flanged to the tee at the main.

Hydrant barrels must be installed plumb and the lead line must be
level.

In the event of a long fire hydrant run, or if a run is 8 inches and
reduced to 6 inches, there shall be two valves; one flanged X MJ at

the main and one MJ X MJ by the fire hydrant a minimum of 2 feet from

the fire hydrant with the valve meg - lugged to the hydrant lead run.

Fire hydrants shall also be strategically located so as to avoid
conflicts with vehicular traffic as follows:

(&8 When a hydrant is located near the intersection of two streets,
it should be located no less than 30 ft. from the curb returns of
the intersection.

(b) When a hydra nt is located adjacent to a driveway of a private

property, it shall be located behind the sidewalk and no less
than 10 ft. from the edge of the driveway.
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6. Fire hydrants installed within curbed islands shall be located a

minimum of 6 feet from the edge of the fire hydrant to the back of
curb. If this cannot be achieved, bollards will be required around
the fire hydrant. (See Detail 13 - 03- 012).

7. Fire hydrants will have a maximum 6 ft. bury.

8.  Where a fire hydran t is located in a concrete section (sidewalk,
slab, or other concrete structure ) a 46 x 46 block out shal
required around the hydrant.

9. In cul -de- sacs, where a fire hydrant is required at or near the end
of a dead end main, it shall be installed at the end of the main
instead of a blow - off.

10. Detector check devices with bypass meter assemblies may be required
when one or more of the following conditions exists or will exist:

a. The on - site water system includes outlets for future connections.

b. The on - site water system allows fire demand flow rates to occur
without activating an alarm.

C. There is or will be an obvious means by which water from the on -
site fire system might be used for purposes other than fire
fighting.

Section 13- 09- 006- 0006. 4 Fire Lines

A fire line is a private pipe system connected directly to the City water
system. A fire line, by the nature of its function and use, is susceptible

to backflow. Consequently, it is subject to the requirements for backflow
prevention contai nedinth ese regulations

A. The fire line backflow assembly shall be installed immediately inside the
building being served, but in all cases, before the first branch line
leading off the service line. Such backflow prevention device
assembly(ies) shall be installed and approved before water service shall
be provided. All backflow prevention device assemblies, once installed,
shall be inspected by the City of Flagstaff Industrial Waste Section, and
before use, shall be tested by a State of Arizona certi fied backflow
tester paid for by owner/developer with the results forwarded and
received by the City of Flagstaff Industrial Waste Section, prior to
acceptance of service.

B. Above ground installation of backflow prevention devices shall conform to
the Ci ty ordinance on backflow prevention and cross - connection control,
and City of Flagstaff Standard Engineering Details for Backflow
Assemblies, Details9 -06-071 i 9-06-075.

Section 13- 09- 006- 0007 Back Flow Prevention Dev ices

Backflow preventers shall be installed as required by the City of Flagstaff

Code, Chapter 7 -03, City Water System Regulations, Section 7 -03-001-0015,
Cross - Connection Control , and shall be installed per City of Flagstaff

Details 9 -06-071 through9 -06-075.
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Sections:

13- 09- 007 Reclaimed Wastewater System Design

13- 09- 007- 0001 Guide For Design

13- 09- 007- 0002 Valve Locations

13- 09- 007- 0003 Reclaimed Wastewater Services

13- 09- 007- 0004 Thrust Block Design

13- 09- 007- 0005 Pumping Stations and Reservoirs

13- 09- 007- 0006 City Participation in Reclaimed Wastewater Line Extensions
13- 09- 007- 0007 Reclaimed Wastewater Line Materials and Construction

13- 09-007-0007.1  General Requirements

13- 09- 007- 0008 PVC Pipe for Reclaimed Wastewater Lines

Section 13 - 09- 007 Reclaimed Wastewater System Design

Section 13- 09- 007- 0001 Guide For Design

Reclaimed water shall be used for non - potable applications such as
irrigation, dust control, construction water. It shall not be used as
potable water application s including fire protection and buildings. The City

of Flagstaff reclaimed wastewater distribution system is designed to provide

pressure to certain irrigation users at the same level of service as the

City's Zone B domestic water system. Prior to desig ning a system for
reclaimed wastewater, the prospective user's project requires review by the

City of Flagstaff Water Commission and approval of a user agreement by the

City Council.

Section 13- 09- 007- 0002 Valve Locations
A. It is necessary to be able to isolate sections of reclaimed wastewater
piping for repairs while still having the ability to supply reclaimed
wastewater to other customers. The location of valves and the number of
valves shall be based on the location of customers and the amount of
pi ping that requires dewatering for necessary repairs.

B.  Valves shall be generally located as follows, unless otherwise approved
by the Utilities Department:

1. At intervals to isolate no more than two (2) fire hydrants at any
time.

2. In residential are as to isolate a maximum of thirty (30) services
(approximately 600 feet).

3. At minimum intervals of eight hundred (800) feet.

4, Valves shall not be located in street gutters, valley gutters,
concrete aprons, or in driveways.

5. Three (3) valves are re quired on a 4 - way cross, one (1) valve minimum
is required on all 3 - way Tee fittings.

C. The valve location is to be a minimum of ten (10) feet upstream of the
cap or blowoff assembly.

Section 13- 09- 007- 0003 Reclaimed Wastewater Services
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Acceptable mate rials for reclaimed wastewater services shall meet those
requirements specified for water services. All reclaimed wastewater services
shall be identified with warning tape in accordance with Section 13- 09-01-

0002.
Section 13- 09- 007- 0004 Thrust Block Design

Engineer's design must fit main size, design, and soil conditions.
Section 13- 09- 007- 0005 Pumping Stations and Reservoirs

A. Pump stations, reservoirs, or both , may be required to supply adequate
working pressu  re for applications above the 7000 ft. elevation contour.
Decisions as to whether such systems can be added to the City system are
made by the City Council based on recommendations of the Ultilities
Director, the City Engineer and the Water Commission.

B. Pump stations are to be designed to meet all minimum requirements of flow
in the network with any one of the pumps out of service.

Section 13-09-007-0006 City Participation in Reclaimed Wastewater Line
Extensions

The City encourages the use of reclaimed wastewater for irrigation of large
projects. As such, the City may agree to reimburse the user of reclaimed
wastewater the cost incurred of extending a reclaimed wastewater line and
connecting the service in accordance with a user agreement that has been
reviewed by the City Water Commission and approved by the City Council. The

amount of reclaimed wastewater used shall be a factor in determining whether

the City participates in the line extension.

Section 13-09-007- 0007 Reclaimed Wastewater Line Materi als and Construction

New reclaimed wastewater lines may be constructed using the same materials as
those specified in these construction standards for new public water lines.

Section 13-09-007-0007.1 General Requirements

See construction of public water lines.

Section 13- 09- 007- 0008 PVC Pipe for Reclaimed Wastewater Lines

All PVC pipe requirements for reclaimed wastewater lines shall comply with

those set forth in these construction standards for water lines except for
the disinfection requirement.
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Sections:

13- 10- 001

13- 10- 002
13-10- 003
13- 10- 004
13- 10- 005
13- 10- 006
13- 10- 007
13- 10- 008
13-10- 009
13-10- 010
13-10-011
13-10- 012

13-10-013

CHAPTER 13- 10

STREETS

Street Layout

Street Design

Street Naming And Addressing

Dead End Streets

Alleys

Intersection Design

Horizontal Alignment

Vertical Alignment

Structural Section

Driveways

Resource And Slope Design Criteria

Standards For Thoroughfares Applied In Traditional Neighborhood
Districts

Use Of Uncompleted Streets Within A Subdivision
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Sections:

13-10- 001 General
13- 10- 001- 0001 General

Section 13 -10- 001 General
Section 13-10-001- 0001 General

The arrangement, character, extent, width, grade, and location of streets

shall conform to these standards and/or the Appro ved Preliminary Plat if
there is one. Due consideration shall be given to their relation to existing

and planned streets, topographical conditions, excessive cuts and fills,

drainage, public convenience and safety, and to the proposed uses of land to

be s erved by the streets. Rules as may be established by the Arizona
Department of Transportation relating to entrance upon and departure from

State Highways, shall also apply.

The design of all new or reconstructed streets and alleys shall be based on

thef acilityds functional classification and the vol ume
projected traffic, except for thoroughfares in traditional neighborhoods
districts as described in Section 13 -10-012. The City Engineer shall appro ve

all such design.

Functional classifications are defined in the Circulation Element of the

Regional Land Use and Transportation Plan (Regional Plan). . Alignments for
existing and future arterial and collector streets are further designated in
that docu ment. Design traffic volumes on a given street segment are those

projected for the then - current planning horizon year. Additional traffic

factors to be considered in design include nature of the predominant vehicle

trips, i.e., mobility vs. access, the p ercentages of local delivery vehicles

and through heavy vehicles, the number and types of pedestrians and cyclists,

and the presence of multi - use trails. Special design conditions also apply

to streets identified as truck routes in the Regional Plan

Sections 13- 10- 001 through 13- 10- 011 of these Standards generally apply only

to conventional suburban developments. Streets (i.e., thoroughfares) in

traditional neighborhood developments as approved by the City Council an d
subject to the provisions of Title 10, Flagstaff Zoning Code , shall be
designed in accordance with the provisions of Section 13 -10-012 of these
Standards
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Sections:

13- 10- 002 Stree t Design
13- 10- 002- 0001 Street Design

Section 13 - 10- 002 Street Design

Section 13- 10- 002- 0001 Street Design

Street

A

design shall

Provide for appropriate continuation of existing and proposed arterial
and colle ctor streets and bikeways in accordance with the most recently
adopted version of the Regional Plan.

Provide sufficient rights - of - way for local service or a frontage street
along major highways, or other treatment by separation to protect
residential p roperties along arterial and collector streets.

Correlate with the drainage facilities when streets are used for on - site
local drainage.

Be designed so that through traffic in residential districts is carried

on arterial and collector streets. Res idential subdivisions shall be
designed so that the local streets provide vehicular, bicycle, and

pedestrian access to the residences and services of the homes fronting

the streets. Table 10 -10-01 identifies the application of the different
street cross sections, which are based on the total traffic volumes of

the street.

1. In order to provide neighborhoods that are safe, functional, and
express an atmosphere of community, subdivisions should be designed
so that the local str eets carry volumes no greater than 500 ADT.
When the traffic volumes on a given street exceed 500 ADT, it should
only provide access to a local street and not to residential
properties. In those instances, the typical street section used
shall be a minor collector as follows: The section will exclude the
center left turn lane (left turn lanes will be required as needed
where the minor collector intersects another collector or arterial
street).

Require that new designs incorporate t raffic calming tech  niques into all
new residential streets. The goal is to reduce residential traffic

speeds to within the design speed limits, while maintaining safe and

reasonable access for all intended normal traffic. In order to achieve

this objective, the maximum len gth of a roadway section between speed
control points shall be 660 ft. A speed control point is defined as any

one of the following:

1. Any design condition that requires a complete stop such as the

intersection of a local residential street with a colle ctor or
arterial street, or a nTo intersection
(Note: Stop sign control at the intersection between local streets

does not qualify.)

2. A horizontal curve that does not exceed a radius of 300 ft. and a
corresponding delta of 30 ° mnimum.
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In the event that there are circumstances where it is not practical to
achieve traffic calming measures with design features as stated above,
Table 10 -2 is intended to provide the design engineer with a list of

alter native traffic calming design features ( | isted in order of
preference).

See Design Criteria, Table 10 - 10- 01, for the design overview.

F. LI'D Integrated Management Practices (I MPs) as detai
Guidance Manu al as adopted as part of the City of Flagstaff Stormwater
Management Design Manual may be allowed in the right -of -way onacase -by-
case basis as approved by the City Engineer and Public Works section
head.
Only stormwater generated in the public right - of - way will be allowed to
be associated with an IMP. No stormwater generated on private property
will be allowed to be associated with an IMP in the right - of - way.
LID IMPs, if allowed in the public right - of - way, shall be considered
private  drainage infrastr ucture. Ownership  and maintenance

responsibilities for LID IMPs shall be as described in the amendments to
the Floodplain Management Regulations.
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Sections:

13- 10- 003 Street Naming and Addressing
13- 10- 003- 0001 Street Naming and Addressing
13- 10- 003- 0002 Street Name Policy

Section 13 - 10- 003 Street Naming and Addressing

Section 13- 10- 003- 0001 Street Naming and Addressing

A. The City of F lagstaff Engineering Section shall be responsible for
assignment of addresses and for changing any conflict in an existing
address or street name.

B. Developers  should select appropriate names for new streets; however, the
Engineering Section will review any proposed street name to determine if
it duplicates or conflicts with existing street names within the City or
County or if it would otherwise cause confusion.

1. This review takes place when the preliminary plat is filed.

2. The City has a list of historical names which may be used for street
names.

Section 13- 10- 003- 0002 Street Name Policy

A. The Engineering Section has established the overarching standards for
street name extensions:

Type Extension Name

Misc. arterial/collector street Boulevard (Blvd.)/Road (Rd.)

East/west arterial/collector Avenue (Ave.)

North/south arterial/ collector Street (St.)

East/west local Drive (Dr.)

North/south local Lane (Ln.)

Miscellaneous local Way/Circle (Cir./Loop (Lp.)
B. If a street is on the same alignment as an existing street, and is likely

to be physically connected to that existing street in the future, then
the new street shall assume the name of the existing street.

1. If, because of topography or other development, it will not be
possible to connect the new to the old street, then a new name
should be assigned.

C. A street name shall not be assigned to a cul - de- sac serving as access to
fewer than 6 dwellings if its end will be clearly visible when viewed by
a driver from the nearest intersection. Lots on such a cul - de- sac will

have addresses on the main street.
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Sections:

13-10- 004 Dead End Streets

13-10- 004- 0001 Dead End Streets

13- 10- 004- 0002 Warning Devices

Section 13-10-004- 0001 Dead End Stre ets

A.

No dead end street of a permanent nature shall be longer than 1,200 feet.

The street will terminate with a cul - de- sac, as shown in the Standard
Details. If the "dead end" is of a temporary nature, the street shall
terminate at a paved temporary t urn - around. If the street is paved, then

those structures deemed necessary by the City Engineer to provide

adequate service and drainage are required. Any dead end street with no

more than one lot on each side need not have a turn - around but must have
barricades at the end of the street.

The temporary turn - around will be 40 feet radius. The temporary turn -
around shall be paved with the same pavement section and edge treatment

as the adjacent street. Street drainage leaving temporary dead -end
streets must be conveyed in a controlled manner in public drainage

easements or right - of - way.

Section 13- 10- 004- 0002 Warning Devices

Dead end streets, streets closed because of construction, bridge wash - outs,
boundary or half streets, or other like circumstance s, shall have barricades
and/or hazard signs.
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Sections:

13- 10- 005 Alleys
13- 10- 005- 0001 Alleys

Section 13 - 10- 005 Alleys
Section 13- 10- 005- 0001 Alleys

A. All alleys in new s ubdivisions shall be private and shall be owned and
maintained by the homeowners association.

B. When it is desired by the City that a new alley is public, the developer
shall address the following issues to the satisfaction of the City: snow
removal, sn ow storage, sweeping, and proximity of garages, ultilities,
fences, and other culture to the right of way line.

C. All alleys shall be improved in accordance with the appropriate MAG alley

detail or designed specific for the development as may be required. The

mi ni mum width of an alley shal/l be sixteen (1606)

pavement width of twelve (126) feet. The mini mum

the alley/ property Iine shall be eight (806) feet.
D. When an existing alley is used for ingress -egress to r equired parking,

the alley shall be improved where it adjoins the parcel and to one or
both ends as necessary to accommodate the new traffic pattern, in
accordance with the appropriate MAG alley detail. Existing alleys shall
not be used to convey on - site  (private) drainage whenever possible.
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Sections:

13- 10- 006 Intersection Design
13- 10- 006- 0001 Intersection Design
13- 10- 006- 0002 Intersecti on Sight Triangles, Clear View Zones

Section 13 - 10- 006 Intersection Design
Section 13- 10- 006- 0001 Intersection Design

A Intersections concerned with an arterial or collector shall be joined to
provide a minimum length of tangent (at right angles to th e adjoining
street and measured from the curb return of the adjoining street) as
follow: arterial i 100 feet, major collector i 75 feet, minor collector
i 50 feet, and local i 50 feet. The only exception to this is when a
local street intersects a minor collector.

B. Intersections not involving arterial and major collector streets shall
have a minimum intersecting angle of 75 degrees. Where two residential
local streets intersect, the minimum angle shall be 60 degrees.

C. Curb return radii shall be as shownin Table 10-10-01.

D. Distances between centerlines of adjacent intersections shall be a
minimum of 135 feet, regardless of the direction of the intersecting
streets.

E. Traffic control device locations shall be shown on the construction
plans. Materials and workmanship shall be approved by the City Engineer
and shall be in conformance with the guidelines of the Federal Highway
Administration and the Manual on Uniform Traffic Control Devices
(M.U.T.C.D.) current editi on. All traffic controls shall be installed by
the developer prior to occupancy.

F. Monuments shall be placed at the intersection of right - of -way center -
lines. Consult Section 11 for survey monuments.

G Additional right of way will be required at inte rsections where turn
lanes are required.

H. Intersection grades shall conform to City of Flagstaff Standard Details
except the maximum grade on all approaches to a signalized intersection
or an intersection which is likely to be signalized in the future, shall
be *2% for a distance of 300 feet from the center of the intersection.

l. The minimum spacing of driveways to signalized and unsignalized
intersections shall be according to Table 10 -06-01. The minimum spacing
shall be greater as needed to avoid the functional area of an
intersection or the influence area of another driveway.

The functional area extends both upstream and downstream from the
physical intersection area and includes the longitudinal limits of

auxiliary lanes. The influence area associated with a driveway includes

(1) the impact length (the distance back from a driveway that cars begin

to be affected), (2) the perception - reaction distance, and (3) the car
length. Additionally, the impact length represe nts the distance upstream
when the brake lights of through vehicles are activated or there is a

lane change due to a turning vehicle. Limited access driveways (i.e.,
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right -in and right - out only) and driveways with right turn deceleration
lanes may allow a shorter minimum spacing.

Minimum spacing shall be measured from curb return of the intersecting
street to the pavement edge of the driveway.

TABLE 10 - 06- 01

Minimum Spacing of Driveways to Intersections

SIGNALIZED
Posted Speed (mph) Minimum Spacing to
Intersection (ft)

<or =30 230

35 275

40 320

45 365
UNSIGNALIZED

30 115

35 135

40 155

45 180

Section 13- 10- 006- 0002 Intersection Sight Triangles, Clear View Zones

A.

All intersections of public streets with private streets, driveways,

alleys, and other public streets shall be designed to provide
unobstructed visibility on any leg of the intersection; including
visibility for pedestrian, bicycle and vehicular traffic approaching the

intersection. The clear view zones shall be determined in acco rdance

with the criteria for intersection sight triangles in the current edition

of iA Policy on Geometric Design of Hi ghways and
AASHTO.

The clear view zone is the triangular volume defined by the intersection

sight triangle and sight lines between the driver's eye on each leg of

the intersection and a vehicle approaching on the other leg. Driver's

eye height is the range of 3.5 ft. to 8 ft. above the roadway, and the

approaching vehicle is a point which is 3.0 ft. above the surf ace of the
roadway at the center line of the nearest through approach lane.

For all intersections, except those involving only residential local

streets, the speed of approaching traffic on the through street shall be

the design speed of the street lis ted in Table 10-10-01. The driver's
position on the side street shall be 15 ft. back from the back of the

through street curb when the side street is a public street or a M.A.G.

Detail No. 251 driveway, and 10 ft. back from the back of the through
street curb when the side street is a private street or driveway.

For intersections involving only local streets, the minimum clear view

zone for each corner of the intersection shall be sufficient for drivers

of conflicting veh icles to see each other and adjust their speeds to

avoid a collision. This assumes no traffic control on either approach

and initial approach speeds are the design speed from Table 10-10-01.

The vertical and horizontal g eometry of streets, driveways, and alleys
intersecting at or near the crests of hills must also provide clear view
zones for all approaches.
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Clear view zones are not required for:

1. Driveways from one - and two - family residences onto minor collectors
or residential local streets.

2. Emergency access lanes such as fire lanes when they are specifically
designed only for emergency access, and cannot reasonably be used
for other purposes such as general access, deliveries or other
services to a property.

3. One- way driveways or streets where the direction of travel is away
from the intersection.

Calculation for dimensions of clear view zones at each intersection shall

be included in the Traffic Impact Analysis portion of the Engineer's
design report f or any project; and the clear view zone shall be shown on
preliminary plat, final plat, site plan, landscaping plan, grading plan

and paving plans, for all projects.
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Sections:

13- 10- 007 Horizon tal Alignment
13- 10- 007- 0001 Horizontal Alignment
13- 10- 007- 0002 Other Design Considerations

Section 13 - 10- 007 Horizontal Alignment
Section 13- 10- 007- 0001 Horizontal Alignment

Alignment shall be s o arranged as to discourage through traffic on local
streets. It shall also provide for through traffic around residential

districts.  Street alignment shall provide adequate access for police and

fire protection, snow plows, and for other road maintenanc e equipment on
local streets and good access on arterial and collector streets. The
alignment shall provide for the continuation of arterial and collector

streets to adjoining properties not yet developed. When topographic or other
considerations make su ch continuance undesirable or impractical, these
conditions may be modified. In either case, the access needs of the adjacent
developed and undeveloped land must be addressed in the engineer's design
report.

Section 13- 10- 007- 0002 Other Design Considerat ions

A Tangents from centerline deflection shall be connected by a curve per
Table 10-10-01.

B. Reverse curves shall be separated by a minimum tangent length equal to
the greater of 100 feet or a length sufficient to acco mmodate super -
elevation and crown run - out, residential streets excepted.

C. The maximum tangent length of residential local streets should be 500
feet to discourage high speeds.
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Sections:

13- 10- 008 Vertical Alignmen t
13- 10- 008- 0001 Vertical Alignment
13- 10- 008- 0002 Other Design Considerations Shall Be Based On the Following

13- 10- 008 Vertical Alignment
Section 13- 10- 008- 0001 Vertical A lignment

The street plan of a proposed subdivision shall bear a logical relationship

to the topography of the property. All streets shall be arranged to allow

most of the building sites to be at or above the grade of the streets.

Vertical alignments are controlled to assure that the street grades can be

negotiated in adverse weather conditions and that sight distances are

adequate for safety. Sufficient data shall be given on each curb line or

edge of paving and on the crown of paving so that the elevat ion of any point
may be mathematically calculated. Grade or slopes on curved streets shall be

computed and recorded for the true length of curbing as measured at the back

of curb.

Section 13- 10- 008- 0002 Other Design Considerations Shall Be Based As Follo WS:
A Grades. Maximum grade for any street varies from 6 -10% depending on
street classification ( Table 10 -1). Minimum flow line tangent grades

shall be 0.4% (the preferred minimum is 0.5%)

B. Maximum grades around curb r eturns at intersections or on the inside curb
on horizontal curves shall not exceed the maximum allowed centerline
grade for that functional classification of street by more than 2%.

C.  Vertical Curves. All straight grades which deflect by more than 1% m ust
be joined by a parabolic vertical curve. The length shall be determined

using t he current AASHTO #dPolicy on Geometric
Streets. o The minimum vertical curve length for
determined Table 10-08-01 as the greater of the wvalue in
Lengtho col umn or t he I ength calcul ated from

Curvatured column by the formul a:

L = K x A (where: L = minimum curve length (ft.)
K = rate of vertical curvature (ft./%)
A = algebraic difference in grades (%)

TABLE 10 - 08- 01
MINIMUM VERTICAL CURVE LENGTH

DESIGN MINIMUM RATE OF VERTICAL CURVATURE
SPEED LENGTH K (ft. per % grade change)

mph ft. CREST SAG

20 60 7 17

25 75 12 26

30 90 19 37

35 105 29 49

40 120 44 64

45 135 61 79

50 150 84 96
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Vertical curve data recorded shall include the length, P.l. elevation,
correction factor or finished grade at the mid - point of the curve, and
elevations at 25 foot stations.

B. Curb Returns. Data shall be given which will inclu de curb elevations at
1/2 delta, (1/4 delta preferred) around the return, tangent slopes, P.l.
elevations, and other related features

D. Bench Mark. Permanent bench marks shall be established in projects

having no bench mark in the immediate area. The C ity of Flagstaff datum
shall be the one used. Consult Section K for the type of monument to be used.

The City source datum shall be noted on the plans.
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Sections:

13-10- 009 Structural Section
13-10- 009- 0001 Structural Section

Section 13- 10- 009- 0001 Structural Section

A.  For all new public and private streets, a structural section shall be
designed by a registered professional engineer licensed in Arizona
specializing in geotec hnical engineering. A structural section design
shall be performed based upon an adequate number of soil samples. The
minimum number of samples shall be one every 500 ft., or as determined by

the engineer. The pavement shall be designed for a 27 yearli  fe and meet

the requirements of the Western Technologies, Inc., 1983 report (or most

current revision): AAsphal't Concrete Pavement Des
FIl agstaffo. The final street construction s hown
plans shall meet the recommendat ions of the design or the minimal

structural section requirements of Detail 10 -9-010, whichever is

greater. B. Overall street sections are shown in the Standard Drawings.

Other design considerations shall be based on t he following standards:

1. On projects where the contractor causes excessive damage to an
existing paved street or there are multiple street cuts (maximum of
four in 500 ft.), an asphalt overlay shall  be required.

2. Except on super - elevated curves and a t intersections, all new street
sections will have a crown to provide drainage from the centerline to
each gutter. The slope provided by the crown shall not be more than
2% or less than 1% as measured from centerline to edge of pavement.

3. Finish slope resulting from excavation or embankment shall not exceed
2:1 unless approved by the City Engineer upon receipt of a sealed
certificate in writing by the engineer via a soils report that the
steeper slope, as constructed, will be stable.

4, All publicly an d privately constructed cut and fill slopes shall be
adequately protected to prevent erosion. Cut and fill slopes greater
than 2 - horizontal to 1 - vertical shall not be permitted unless the
slope is determined to be stable as demonstrated by a quantitative
geotechnical analysis prepared by a registered geologist or other

qualified registrant. Slopes of 2 - horizontal to 1 - vertical exceeding

6 feet in height shall use rigid or semi - rigid erosion protection

products including, when appropriate, reseeding pursua ntto  Flagstaff

City Code, Title 13, Chapter 17, Erosion Control/Seeding . All slopes

of 3 -horizontal to 1 - vertical slopes or greater, including 2 -

horizontal to 1 -vertical sl opes of |l ess than 66 in hei
reseeded pursuant to Flagstaff City Code, Title 13, Chapter 17,

Erosion Control/Seeding . To provide retention of the required

seeding, the City Engineer may require the use of filter fabrics to
prevent erosion of the seeding and/or mulch prior to the
establishmen t of vegetation growth.
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Sections:

13-01-010 Driveways

13-10-010- 0001 Driveways

13- 10-010- 0002 Right Turn Deceleration Lane Warrants

Sect ion 13 - 10- 010 Driveways

Section 13-10- 010- 0001 Driveways

A

Driveways shall be designed and constructed in accordance with the
current M.A.G. Standards and Details.

The City Engineer shall review and permit all new driveways onto the

public street sy stem. While the primary purpose of local streets is for
access to adjacent properties , the primary purpose of the collector and
arterial streets is the safe and efficient movement of the traffic

thereon.

1. Access drives onto local streets will be review ed and permitted as
necessary to facilitate convenient and safe access to on - site
circulation.

a. The City Engineer shall limit the number, location, and design
of access points from adjacent developments to arterials and
collectors based on operation a nd safety considerations. Access
to major arterials should be limited to major driveways only,
while access to minor arterials and major collectors should be
major or combined driveways, and access to minor collectors may
be individual but head -out only. The minimum spacing of
driveways where practicable shall be in accordance with Table
13-10- 010- 0001.

Table 13 -10- 010- 0001
Minimum Drive Spacing (Measured Edge to Edge)
on Arterials and Collector Streets

Street Type Minimum Spacing (ft.)
Major Arterial 230
Minor Arterial and Major Collector 150
Minor Collector 125

b. Mitigation of problems created by such access points may also be
required such as raised medians, turn restrictions, or right
turn lanes.

C. When a property fronts on more than one str eet, its access
drives may be restricted to the lower classification street(s).

Residential driveways are defined as those serving single family or

duplex housing. Those serving more than two dwelling units are classed

as commercial driveways. Reside ntial driveways shall be located a
minimum of 10 feet from the curb return of an intersection.

1. Residential driveway access to arterial and major collector streets
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is prohibited.

D. Unless the City Engineer determines that it is not feasible, commercia
driveways on opposite sides of arterial or major collector streets with
two through lanes shall be either lined up directly opposite each other
or separated, center to center by 120 ft. along the street.

E. Parking areas shall not be designed to require backing maneuvers out of
driveways onto arterial or major collector streets, or any commercial
driveway on any street.

F. Docking, loading, and parking areas shall be designed so that no portion
of a circulation or approach maneuver is accomplished by us ing a public
street.

G Maximum commercial driveway slope shall be 10%, with a minimum of 20 feet
of tangent at a maximum grade of 2% behind the sidewalk, or curb if no
sidewalk exists.

H. When a building permit is required for a commercial use, or there is a
change in use, existing driveways shall be reconstructed to conform to
these standards. If an existing driveway is not proposed to be used, it
shall be removed and replaced with curb, gutter and sidewalk (if sidewalk
exists or is proposed).

l. Hori zontal saw cutting of curb face for driveway openings or handicap
access ramps is allowed subject to the following general conditions:

1. The cut edge along the curb is to be ground smooth and rounded to
approximately the radius at the top of the existing curb face.

2. The intersection point between the wing cut and the bottom cut is to
be ground smooth and repaired as necessary to eliminate any
depressions.

3. The finished cut shall conform to the slopes and dimensions in
accordance with the current M.A .G. standards and details.

J. When the design of a driveway includes a diverter island to direct
traffic, the curb shall be MAG 220 Type D.

Section 13- 10- 010- 0002 Right Turn Deceleration Lane Warrants

Right turn deceleration lanes shall be required at d riveways based on the
following set of curves. The curves are based upon design peak hour (DPH)

volume of the curb lane (current planning horizon year volume), DPH right

turning volume and posted speed limits. Data points that land above the

given curve warrant a right turn lane and points below the curve do not

automatically warrant a right turn deceleration lane.
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Sections:

13-10-011 Resource and Slope Design Criteria
13- 10-011- 0001 Resource and Slope Design Criteria

Section 13-10-011. Resource and Slope Design Criteria

Section 13 - 10- 011- 0001 Resource and Slope Design Criteria

A.  Tree and shrub resources located in existing or proposed right - of - way or

easements granted or to be granted to the City of Flagstaff shall be

considered in the civil design. The resources shall be saved and

integrated into the design. Prior to the start of construction,

resources shall be fenced, as required, so as to protect them during the

construction process.

B. Roadway design criteria shall consider existing topography so as to

minimize cuts and fills. Except as provided herein respecting maximum

slope criteria, roadways shall follow existing topography as best as

possi ble. Slope protection shall be provided pursuant to the City of

Flagstaff Stormwater Design Manual (Chapter 10). If retaining walls are

warranted, the design shall meet the following criteria:

1. Walls shall blend with the natural features of the sett ing by the
use of native rock or other materials that convey a scale, color,
and texture similar to that of traditional rock (split face block
and scored and textured concrete are examples).

2. Limit the height of a retaining wall to 5 -feet or less when
f easible.

3. Where greater heights are necessary, use a series of terraced or
stepped walls with the width of the terrace no less than 3 - feet.
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Table 10-10-01
Functional Classification/Design Criteria

URBAN
Functional Major Minor Major Minor Commercial Residential Residential Residential
Classification Arterial Arterial Collector Collector Local Local Local Local
®*) iWi deo ANarro
Max. Through 4 4 4 2 2 2 2 2
Lanes
Maximum 500 250
Average Daily
Traffic
On Street Not Not Not Not Not Not striped Not striped Not striped
Parking allowed allowed allowed allowed allowed
Bicycle 4. 56 4.50 4. 56 4. 56 In travel In travel In travel In travel
Provision lane lane lane lane
Total A.C. 680 680 ** 6806/ 420 2406 330 27 23
Width
Width (B.C. to 7206 7206 ** 72061/ 6 460 280 37606 31 27
B.C.)
Minimum R.O.W. 98606 9856 ** 9606/ 700 5206 610 55 51
(See Note #2)
Through Lane 126 126 126>/ = 116 126 10. 56 | Total A.C. Total A.C.
Width mph = 276 = 23606
116<4(
mph
Auxiliary Lane 11506 1106 11506 11506 NA NA NA NA
Widths
Edge Vertical Vert. Vert. C/G Vert. C/G Vert. C/G Vert. C/G Vert. C/G Vert. C/G
Treatm ents C/G CIG Fhk rrx
Min. Sidewalks 606 66 56 56 56 56 56 56
(See Note #3)
Min. Parkway 506 506 56 56 56 56 506 506
(See Note #8)
Offset 26 20 206 206 206 206 26 26
Parking Lane Not Not Not Not Not Not striped Not striped Not striped
allo wed allowed allowed allowed allowed
Minimum median 156 156 156 NA NA NA NA NA
width  (See
Note #7)
Max. A.C. 680 686 680 680 NA NA NA NA
Width @ Signal
w/o Median
Max. A.C. 486 486 4806 4806 NA NA NA NA
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Width at Non -

Signalized

In ters. w/o
Median
* Functional classifications are further defined in the Regional Land Use and Transportation Plan
*x All truck routes i min. through | ane width of 126 and a 306 curb return r acf
b Rolled cu rb is permitted on streets in townhome and planned options where lot widths are less than

or equal to 406. This is |Ilimited to those streets within the devel
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Table 10-10- 01 (Continued)

Functional Classification/Design Criteria

URBAN
Functional Major Minor Major Minor Commercial Residential Residential Residential
Classification Arterial Arterial Collector Collector Local Local Local Local
*) AW deo ANarro
Corner Cut - Off 250 250 200 156 156 156 156 156
(see note #4)

Curb Ret. 300 300 2506 +* 2006 ** 200 156 156 156
Radius )
Design Speed 45 MPH 40 MPH 40- 35 MPH 30 MPH 25 MPH 20 MPH 20 MPH 20 MPH

Superelevation 4% Max. 4% Max. 4% Max. None None None None None
(See Note #5)
Min. Curve 1,000 60006 6000 3006 1500 10060 10060 100606
Radius
(See Note #5)
Maximum Grade 6% 6% 6%/7% 8% 10% 10% 10% 10%
Property Major Major Major or Individual Individual Individual Individual Individual
Access D/W D/W Combined D/W D/W D/W D/W D/W
Only Only D/W Only Head Out Head Out Back Out Back Out Back Out
* Functional classifications are further defined in the Regional Land Use and Transportation Plan
*x All truck routes min. through | ane width of 126 and a 306 curb
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Functional Classification/Design Criteria

Table 10-10- 01 (Continued)

URBAN
COMMERCIAL CENTER STREETS
Functional Major Minor Major Minor Local
Classification Arterial Arterial Collector Collector
*)
Max. Through 4 4 4 2 2
Lanes
On Street 60 606 60 60 60
Parking
Bicycle 50 56 56 56 In travel
Provision lane
Total A.C. Width 816 8106 816/ 77 556 3606
Width (B.C. to 850 850 8506/ 81 596 400
B.C.)
Minimum R.O.W. 1176 113606 1136/ 10 870 686
(See Note #2)
Through Lane 126 126 126>/ =4 110 12 6
Width 116<40n
**)
Auxiliary Lane 116 116 116 116 116
Widths
Edge Treatment Vert. C/G Vert. C/G Vert. C/G Vert. C/G Vert. C/G
Min. Sidewalks 106 106 106 10606 106
Furnishing Strip 56 36 36 30 36
Offset 106 16 106 106 106
Parking Lane 6 0 606 606 6 0 6 0
Mnimum Median 156=11 1506 156 NA NA
Width (See Note |l ane +
#7) median
Max. number of 6 6 6 6 NA
lanes at a
signal w/o
Median
Max. number of 4 4 4 4 NA
lanes at a non
signalized
intersection w/o
Median
* Functional classifications are furt her defined in the Regional Land Use and Transportation Plan

** All truck routes (as defined in the Regional Land Use and Transportation Plan) T min. through lane
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width of 126 and a 3006 curb return radius at intersections
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Table 1010- 01 (Continued)
Functio nal Classification/Design Criteria

URBAN
COMMERCIAL CENTER STREETS
Functional Major Minor Major Minor Local
Classification Arterial Arterial Collector Collector
*)
Corner Cut - Off 250 259 250 156 150
(see Note #4)
Curb Ret. Radius 300 3060 20 6* 2006 * % 2506
Design Speed 45 MPH 40 MPH 40- 35 MPH 30 MPH 25 MPH
Superelevation 4% Max. 4% Max. 4% Max. None None
(See Note #5)
Min. Curve Radius 1, 000 ¢ 6000 6006 3006 15006
(See Note #5)
Maximum Grade 6% 6% 6%/7% 8% 10%
Property Access Major D/W Major D/W Major or Individual Individual
Only Only Combined D/W D/W
D/W Only Head Out Back Out
* Functional classifications are further defined in the Regional Land Use and Transportation Plan
o All truck routes i min. through lane width o f 126 and a 300
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Table 10-10- 01 (Continued)
Functional Classification/Design Criteria

RURAL
Functional Major Minor Major Minor Local Local
Classification Arterial Arterial Collector Collector Narrow
*)
(See Note (See Note (See Note (See Note
#3) #3) #1) #1)
Max. Through 2 2 2 2 2 2
Lanes
On Street Not Not Not Not Not Not
Parking allowed allowed allowed allowed striped striped
Bicycle 406 40 406 40 In travel In travel
Provision lane lane
Total A.C. Width 326 326 3250 3006 260 2006
Minimum R.O.W. 6006 600 600 600 600 6006
(See Note #2)
Through Lane 126 126 126 126 136 10606
Width
**)
Edge Treatment Y6 foot Compacted Shoulders and Drainage Swal eg
(See Note #9)Y
Sidewalks YNo Sidewal ks or Parkway SectionyY
Parking Lane Not Not Not Not N/A N/A
allowed allowed allowed allowed
Corner Cut - Off 3060 300 2060 200 200 200
Fil let Radius 300 3006 206 *1 2006 * ¥ 200 200
Design Speed 45 MPH 40 MPH 35- 40 MPH 30 MPH 20 MPH 20 MPH
Superelevation 4% Max. 4% Max. 4% Max. None None None
(See Note #5)
Min. Curve 1,000 6006 60006 3006 100606 1000
Radius
(See Note #5)
Maximum Gr ade 6% 6% 7% 8% 10% 10%
Property Access Major D/W Major or Major or Individual Individual Individual
Only Combined Combined D/W Back Out Back Out
D/W Only D/W Head Out
Min. D/W to (See (See (See (See Not e 1006 106
Intersection Note #10) Note #10) Note #10 #10
)
* Functional classifications are further defined in the Regional Land Use and Transportation Plan
** All truck routes I min. through | ane width of 126 and a 306 curb
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NOTES:

1. Rural residential local street

s are for local access in lower density

residential areas only. They provide a less intrusive design option
for streets which will experience low traffic volumes and no on
street parking. Critical to their successful operation is a site

design which elim

inates virtually all demand for on

- street parking by

providing large setbacks, long driveways, and many convenient on - site

parking spaces for

each dwelling.

The following minimum development criteria must be met for the rural
residential local streets:

Cluster and

Single Family Detached Development

T The rural

residential local street shall be used where the minimum lot size
000 sgqg. ft. The rural residenti
shall be used where the minimum lot size is 1 acre.

i s 25,

2. Additional i

features, et cetera.

ght - of -way and/or easements may be required to
accommodate turn lanes, traffic signals at intersections, drainage

3. Sidewalks wider than 5 ft. may be required if high volumes of

pedestrian traffic
adjacent sidewalks

4. The corner cut

are expected, or in order to match e
and master development plans.

- off is normally a straight diagonal right

xisting

- of - way line.

A circular arc of this radius may be used if approved by the City

Engineer.

At the intersection

of two streets of different

classifications, the

corner cut - off dimension and the curb return or fillet radius of the
higher classification street shall be used.

5. For arterial and major collector streets, the relationship between
super - elevation rate, runoff, and curve radius sha

from AASHTO tabl

es for e -max = 4.0%. For local streets,

delta angle (D) must be greater than 30 °.

6. Pavement edge tapers shall be designed per C.O.F. Detail No.

031.

7. Medians sha Il be required as outlined in

I be determined
the minimum

10-10-

Table 1 3-10-01 or as

required on all arterials and major collectors and as outlined in
Table 1 3-10-01 or as required by the City Engineer. Medians shall be

designed per S

tandard Detail No. 10 -06-014.

8. Where new sidewalk is required in an existing development, the City
Engineer may waive the requirement of a parkway if it is not
practical to construct.

9. Where two local r

esidenti al finarrowbo

streets do

right angle, the radius of curb returns on the acute angles shall be

20 ft.

10. See Section 10 -06-010 for Ilocation of driveways

intersections.
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Table 12-10-027i

New Design and Retrofit of Existing Streets
Traffic Calming Design Features For Local Residential Streets

Design Option Description Diagram Advantages Disadvantages
Neighborhood Raised circular Traffic Cirele a. Effective a. Difficult for large
Traffic Circle islands placed in | | moderating speed trucks to
intersections, /J b b. Improves safety circumnavigate
aroun d which — ""_1:“-.- ‘“‘;_ amm | C Located at b. Designed such that
traffic circulates. L’ | intersections, the the travel l ane
Typically, m| __ "~_ / | ability tocalmtwo encroach upon cross -
diameter & includes \IL I,.f str eets walks
2- foot wide '| d. Fixes grid that c. May eliminate on -
mountable truck - | is adjacent street parking
apron and l e. Aesthetic d. Maintenance
landscaping landscape e. Large rtrucks may
opportunity have to violate lane to
navigate
Roundabout Larger than traffic . Roundabout | a. Moderates a. May be difficult to
a. Localto circles and Y}.’ || traffic speeds on navigate with large
collector typically extends a P ; arterials trucks
b. Local to mi ni mum of 2 ._____// o O \Y b. Enhanced safety b. Designed such that
arterial center with o | ;'g’“ k .= as compared to the travel | ane
c. Permitted truck apron. The '--—T\ \\® signalization encroach into cross -
under special inscri  bed diameter ~ = /ﬁ/ c. Less operating walks

circumstances

should be 88
200606. Circu
roadway has a width

of 146 to 19

expenses as compared
to signaliza tion

c. Eliminates some on -
street parking

Curb Extension
a. Swells

b. Elephant ears
c. Located at
intersections
only

Comprises an angled
narrowing of the
roadway and

widening of the
sidewalk

a. Improves
pedestrian

circulation and

space

b. Through and

left - turn movements
are easily

negotiable by large
vehicles

c. Creates
protected on
parkingb ays
d. Reduces speeds,
especially for

right - turning
vehicles

- Street

a. Effectiveness is

limited by the absence

of vertical or

horizontal deflection

b. May require the
elimination of some on -
street parking near the

intersection

c. May require slow

right -turnin g emergency
vehicles

d. May require
bicyclists to briefly
merge with vehicular
traffic

e. May create
pedestrian conflict
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Table 10 - 2 (Continued)

Design Option Description Diagram | Advantages Disadvantages
Center Island A raised island o a. Increase a. Speed reduction
Narrowing located along the pedestrian safety effec tis limited by
centerline of a i a2 b. Reduces traffic absence of any vertical
street that narrow 7 volume and horizontal
the travel lanes at = deflection
that location. A - - GO b. Eliminates some on -
min. of 66 X = street parking
and landscaped with o c. 3006 to 500
pedestrian cut - spacing between center
through islands for smooth
speeds
Realigned Changes in a. Effective a. Curb realignment
Intersection alignment that reducing speeds and could be cos tly
convert T - improving safety at b. May require
intersections with T- intersections that additional right of way
straigh t approaches have been ignored by
into curving motorist
streets that meet b. Eats up on used
atright - angles pavement
Choker Midblock curb a. Easily a. Effect upon speed

extensions that
narrow the street
by expanding the
sidewalk or adding
a planting strip

and often are
installed at
midblock crossings

negotiated by lar ge
vehicles

b. Reduces speed

and volume

is limited by the
presence of vertical
and horizontal
defection

b. Bicycles briefly
merge with traffic

c. Eliminates some on
street parking
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Table 10

- 2 (Continued)

Design Option

Description

| Advantages

Disadvantages

Chicane

Literal shifts that
alternate on both

sides of the street
creatinga S - shaped
path of travel

| a. Reduces speed

through horizontal
deflection

b. Larger vehicles
can easily negotiate

a. Designed to prevent
drivers from varying

from lane

b. Curb aligment and
landscaping could be
costly

c. Drainage a
consideration

d. May eliminate some
on- street parking

e. Snow plowing may be
difficult to maneuver

Textured Pavement

A surface material
on the roadway
(such as stamped
asphalt or
concrete) which is
installed to

produce small,
constant changes in
vertical alignment.

“4 length

<4 b. Located at

intersection, can
reduce speeds on two

, streets

a. Generally expensive
due to material

b. Cross -walk
application may cause
difficulties for those
with disabilities and
cyclist to traverse

c. Less effective

Truncated
Diagonal Diverter

A diagonal diverter
with one end open
to allow for

additi  onal turning
movements
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to other streets
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Table 10 - 2 (Continued)

Design Option

Description

Diagram

Advantages

Disadvanta ges

One- Way, Two - Way

Curb bulge or
center island
narrows 2 - lane,
forcing traffic for
each direction to
take turns

a. Limited, rarely
used

a. Limited, rarely
used

Median Barriers
(Applied at
intersections in
special
circumstances)

Intersection island
blocking movement
of a through street

a. Improves safety
at an intersection
of a local street
and a major street
by prohibiting
dangerous turning
movements

b. Reduce traffic
volumes on a cut
through route that
intersects a maj
street

or

a. Requires available
street width on the
major street

b. Limits turns to and
from the side street
for local residents and
emergency services
c. Reduces access to
driveways on major
arterials

Pavement Markings

Note: Applies

only to retrofi t
of existing

streets.

Painted striping or
channelization to
guide traffic

a. Modestly effects
speed

a. Extreme
unacceptable aesthetic
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Table 10 - 2 (Continued)

Design Option Description Advantages Disadvantages

Full  Closures Full closures a. Maintains a. Cause circuitous
divert traffic off pedestrian and routes for local

Note: Applies the street, bicycle access residents and emergency

only to retrofit creating pedestrian b. Effective in service vehicles

of existing and bicycle reducing tr affic b. May be expensive

streets. friendly areas volume c. May limit access to

businesses

d. May increase
volumes remaining
routes

Half Closures

Similar to full
closures, are

a. Maintains
pedestrian and

a. Cause circuitous
routes for local

Note: Applies barricades located bicycle access residents and emergency
only to retrofit in the street and b. Effective in service vehicles
of existing constructed of reducing traffic b. May limit access to
street s. landscaped walls, volume businesses
gates, side - c. Depending on the
bollards, or other deign, drivers may be
obstructions able to circumvent the
barrier
Diagonal A barrier placed a. Does not require a. Cause circuitous
Diverters diagonally across a closure per se, routes for local
an intersections | only a redirection residents and emergency
Note: Applies disconnecting the /i“,—r of existing streets service vehicles

only to retrofit
of existin g
streets.

legs of the
intersection

b. Able to maintain
full pedestrian and
bi cycle access

c. Reduce traffic
volumes

b. May be expensive
c. May require
reconstruction of
corner curbs
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Sections:

13-10-012 Standard s for Thoroughfares Applied in Traditional Neighborhood
Districts

13-10-012-0001. Applying a Thoroughfare Type in a Traditional Neighborhood

13-10-012- 0001.1 Transect Zone

13-10-012-0001.2  Speed/Movement Types

12-10-012-0001.3  Functions of Thoroughfares

13-10-012-0001.4  Other Considerations

13-10-012-0001. 5 Arterials and Major Collectors as described in the Regional
Plan

13-10-012- 0002 Bicycle Facilities in a Traditional Neighborhood

13-10-012- 0003 Special Districts

13- 10- 012- 0004 Tables dThoroughfare Standards i n Traditional Neighborhoods

13-10-012- 0005 Utility Placement in Thoroughfares

13-10-012-0005.1  Utility Placement in Thoroughfares in Traditional
Neighborhood Developments

13- 10- 012- 0005.2  Planning of Utilites in  Tradit ional  Neighborhood
Developments

13- 10- 012- 0006 Vehicular Parking/Right - of - Way Assemblies

Section 13- 10- 012 Standards for Thoroug hfares  Applied in Traditional

Neighborhood Districts

This chapter provides the standards for Thoroughfares to be applied in
traditional neighborhood districts as approved by the City Council based on

the provisions of the City of Flagstaff Zoning Code

New terms and concepts typically associated with traditional neighborhoods

are introduced in this chapter and the Zoning Code . A general explanation of

the concepts behind traditional neighborhood development is provided in

Appendix C of the Zoning Code . Specific terms used throughout this chapter

that are capitalized may refer to Section 10 - 14- 005- 0001, Definitions , of

terms for traditional neighborhood districts in the Zoning Code

Section 13-10-012-0001 Applying a Thoroughfare Type in a Traditional
Neighborhood

Transect zones, speed/movement type, functions of thoroughfares, arterials as

described in the Regional Plan, and other considerations should be taken into

account in determining the correct application of a thoroughfare type in a

Traditional Neighborhood

Section 13 -10-001-0001.1 Transect Zone

A. A traditional neighborhood district is based on the delineation of
transect zones. Transect zones are ordered from the most natural to the
most urban and they describe the physical character of plac e at any scale
according to the density and intensity of urbanism. The urban form and
character of a transect zone will dictate the type of thoroughfare that
should be placed within or adjacent to it. Determining the urban form
and character and its asso ciated land uses first, and thoroughfare type
secondarily, is critical to ensuring a thoroughfare system that
accommodates all users (pedestrians, cyclists, public transit and
automobiles) with an emphasis on walkability and pedestrian safety. The
followin g types of Transects may be applied in a traditional
neighborhood.
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Section 13

A.

T1 Natural Zone consists of lands approximating or reverting to a
wilderness condition, including lands unsuitable for settlement due
to topography, hydrology or vegetation.

T2 Rura | Zone consists of sparsely settled lands in open or
cultivated state. These include woodland, grasslands, parks and
open space areas. Typical buildings are farmhouses, agricultural
buildings or cabins.

T3 Sub -Urban Zone consists of low - density resid ential areas,
adjacent to higher density zones that include some mixed use. Home

occupations and outbuildings are allowed. Planting is naturalistic

and setbacks are relatively deep. Blocks may be large and the roads

irregular to accommodate natural cond itions.

T4 General Urban Zone consists of mixed -use but primarily
residential urban fabric. It may have a wide range of building

types, such as single - family, sideyard buildings, and rowhouses.

Setbacks and landscaping are variable. Streets with cur bs and
sidewalks define medium - sized blocks.

T5 Urban Center Zone consists of higher density mixed - use buildings
that accommodate retail, offices, rowhouses and apartments. It has

a tight network of streets and small blocks, with wide sidewalks,

regul arly spaced street planting, and buildings set close to the

sidewalks.

T6 Urban Core Zone consists of the highest density and height, with

the greatest variety of uses, and civic buildings of regional

importance. It may have larger blocks, and street s have regularly
spaced tree planting with buildings set close to the wide sidewalks.

The T6 urban core is typically associated with downtown Flagstaff,

thus this transect would not be applied in other locations within

the City.

Special districts such as an industrial area or business park consist of
areas with buildings that by their use, placement or configuration
cannot, or should not, conform to one or more of the six normative
Transect Zones.

-10-012-0001.2 Speed/Movement Types

The design speed for pedestrian safety and mobility is the primary
determinant of movement types. Movement types associated with assigned
lane widths and curb radii are applied in each transect zone.

1.

YIELD: Drivers must proceed slowly, with extreme care a nd must
yield to approaching traffic when vehicles are parked on both sides

of the thoroughfare. A yield street is the functional equivalent of

traffic calming. Design speed of 20 mph or less.

SLOW: Drivers can proceed carefully with an occasional st op to
allow a pedestrian to cross or another car to park. The character

of the street should make drivers uncomfortable exceeding the design

speed due to the presence of parked cars, sense of enclosure from

buildings and street trees, tight turning radii, and other design
elements. Design speed of 20 mph.
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3. FREE: Drivers can generally expect to travel without delay at the
appropriate design speed. Street design supports safe pedestrian
movement at the higher design speed. This movement type is
appropr iate for thoroughfares designed to traverse longer distances
or connect to higher intensity locations. Design speed of 25 mph.

4. SPEED:  Drivers can expect travel similar to conventional suburban
street design, but with continued emphasis on pedestrian s afety
comfort. Design speed of 30 mph.

5. RURAL: This is a conventional street design in which drivers can
expect a separation of modes (i.e. bike lanes, walking paths and
roads) allowing automobile travel to be unimpeded by pedestrians or
walkabilit y concerns. This movement type is rarely used in
traditional town planning, but may be needed when a thoroughfare
crosses through T1 or T2 transect zones. Design speed may be above
35 mph.

NOTE: The design criteria for Yield, Slow, and Free Streets sha
commensurate with local streets and the Speed and Rural with Minor
Collector Streets.

Section1 3-10-012-0001.3 Functions of Thoroughfares

The design of thoroughfares significantly shapes the form and character of

cities, towns and neighborhoods. A n understanding of
function helps to determine the correct application of a thoroughfare type in

a traditional neighborhood. The five basic functions of movement are:

A. The Street as a CARRIER - The thoroughfare serves as a carrier or
conveyor of pedestrians, vehicles, bicycles, trucks, or other traveler
B. The Street as a CONNECTOR - The thoroughfare serves to connect one or

more activities or uses that are separated from each other.

C. The street as i S P A GETh8 kthirau§HtaR 0 e or the public realm
serves an important role as a location for public activity, such as

cafes, restaurants, outdoor shopping, to mention a few . Creating a safe
walkable streetscape is important for the successful achievement of this
function.

and

Il be

D. Thest reet as a ASYNM8B8OBO Aisymbol o, the design

can provide messages and information about a place, enable drivers and
pedestrians to find specific locations or activities, and to use the reet

as a means of orientation and place - finding. It can also have a

monumental or symbolic function. Route 66 is a good example of a
thoroughfare with symbolic meaning.

E. The Street as fACITY BUI L DE RTha&xmoroyESeTaR @Ge¥cEbRD
here may enhance land values, land uses and architectural scale,
destroy these if improperly regarded. In other words, thoroughfares can
create a strong sense of community, or if not carefully designed, break
down and even divide that community.

Section 13 -10-012-0001.4 Other Considerations

A. Other factor s to be considered in the selection of an appropriate
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thoroughfare type in a traditional neighborhood include

1. Topography: Thoroughfares that traverse steep slopes may need to
incorporate additional design consideration for such elements as
drainage fa  cilities, bicycle lanes on the uphill side of the street,
and others

2. Parking: Parking availability on site or on the thoroughfare will
determine the appropriate thoroughfare type. Parking will also be
determined by lot size and use.

3. Truck access: Thoroughfares that provide access to high volumes of
large trucks.

4. Bus service: Thoroughfares that will serve as a public transit or
school bus route.

Section 13 -10-012-0001.5. Arterials and Major Collectors as described in the
Regional Plan

A. Major and minor arterial roads and major collector roads as described and
mapped in the Regional Plan should ideally be placed on the periphery of
proposed traditional neighborhood districts.  This ensures that the
arterial and major collector roads maintai n their integrity to convey
vehicles effectively, and that the traditional neighborhood maintains its
integrity as a walkable neighborhood.

1. Where these arterial and major collector roads are located on the
edge of a proposed traditional neighborhood or cross through it when
no other alternative location is practical or feasible, then the
arterial and major collector road should be designed as a boulevard
(See lllustration 13 -10-012-0001.5 below ).

B. A boulevard is a thoroughfare designed for high vehicular capacity and
moderate to high speeds. A bike lane will typically be provided adjacent
to these vehicle travel lanes. A boulevard is also designed to
accommodate an access road ( synonymous with fronta ge road) that is
designed for slow speeds and where bicycles can also be safely
accommodated on the outer edge of the right - of - way and separated from the
faster vehicle lanes by a median as illustrated below. In order to
ensure the safety of pedestrians ¢ rossing the boulevard, all medians
shall be a minimum of 8 feet in width to provide a pedestrian refuge.
With this design, a boulevard satisfies the carrier and connector
functions required of a regional arterial network, while also
accommodating the spac e/shelter functions of a thoroughfare in a
traditional neighborhood
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lllustration 13 -10- 012- 0001.5: A Typical Boulevard
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Section 13- 10- 012- 0002 Bicycle Facilities in Traditional Neighborhoods

Thoroughfares i n traditional nei ghborhoods ar e designed
streetso, i . e. based on the surrounding | and use or t
then on the speed of vehicles and the character of the thoroughfare second.

As a result, accommodations for surrounding land uses, pedestrians, bicycles

and vehicles can be provided to ensure maximum functionality of the
thoroughfare and safety for all users.

A.  Street design practices for conventional su burban developments may not be

integrated with thoroughfare design co ncepts in traditional neighborhoods

B. I n transect zones T4 and T5 transect zones , design features such as
narrower travel lanes, street trees, wide sidewalks to accommodate mixed
land uses such as restaurants, retail stores , offices , and residences on
higher floors, careful building placement are necessary to create a well -
defined outdoor room, and on - street parking

C. For bike lanes in transect zones T4 and T5 (exclusive of multi - modal
corridors and bikeway corridors), see Table13 -10-01.

D. Intransect zones T1, T2 , and T3 (.as shownin Table 13 -10-01), bike lanes
may be provided based on vehic ular speed in the thoroughfare, and on the
uphill side of t horoughfares where grade s exceed 7%.

E. Wen a free or speed thoroughfare is proposed in a traditional
neighborhood district and the Regional Plan indicates that a multi - modal
corridor or bikeway corridor is required within or adjacent to the
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traditional neighborhood district, accommodations for bicycle facilities

must be provided in the t horoughfare design . determine s what bicycle
facilities are required to ensure the connectivity of the multi - modal and
bikeway corridors within the City. The City Engineer, or designee, shall

have approval authority over appropriateness and fit of design selection.

When a boulevard is proposed as described in Section 13-10-012-0001.5, a
bike lane is to be incorporated into the thoroughfare section as shown in

Illustration 13-10-012-0001.5 . The following factors will be taken into
consideration when deciding the most appropriate type of bicycle
facility

1. | ntensity of activity and use anticipated within the transect zone

and its associated land uses. For example, when there is a high

intensity of pedestrian activity as a result of the mix of land uses

adjacent to the Thoroughfare, the Thoroughfare should be designed

and appropriate signage posted to provide for the share d use of the
vehicle lane by cyclists, and bike lanes should not be provided.

2. Volume of through traffic projected for the multi - modal corridor.
When the volume of traffic on a thoroughfare increases, there may be
a greater need for bicycle facilit ies to ensure the safety of
cyclists.

3. As speed increases in a multi - modal corridor , the need for bicycle
facilities also increases. This relationship is reflected in Table
13-10-01.

4. The layout of existing and propo sed thoroughfares is used to

determine if alternate routes for bicycles can be established that
provide an equivalent level of connectivity and directness.

5. The development review  process may result in other measures
necessary to ensure that the thoroug hfare design conforms to
guidelines provided in the Regional Plan, that it maintains its
integrity as a walkable environment based on the transect zone
within which it is located, and that it provides a safe and
convenient environment for all modes of trav el.

Section 13- 10- 012- 0003 Special Districts

The standards and regulations for the design of thoroughfares in special

districts as defined in Title 10, Flagstaff Zoning Code, shall be established
by the  City staff in consultation with the developer for f inal approval by
the City Council. City staff shall base their decision on the proposed

use(s) in the special district as well as the anticipated character of

vehicle and pedestrian traffic. These standards and regulations shall be

included in the form -based code and regulating pl an associated with the
proposed t raditional neighborhood  district.

Section 13-10-012-0004 Tables: Thoroughfare Standards in  Traditional
Neighborhood Districts

The following tables provide standards and regulations for the appli cation
and design of thoroughfares in tradi tional neighborhood districts.

Table 13 -10-01 7 Vehicular/Parking/Right - of - Way Assemblies
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Vehicular Lane Assemblies , (located in Title 10, Flagstaff Zoning Code)

Thoroughfare  Assemblies , (located in Title 10, Flagstaff Zoning Code)

Public Frontages I General , (located in Title 10, Flagstaff Zoning
Code)
Public Frontages I Specific , (located in Title 10, Flagstaff Zoning
Code)
Public Lighting , (located in Title 10, Flagstaff Zoning Code)
Public Planting , (located in Title 10, Flagstaff Zoning Code)

Section 13-10-012- 0005 Utilities in Traditional Neighborhood Districts

Section 13 - 10-012-0005.1 Utility Placement in Thoroughfares in Traditional

Neighborhood Developments

A Generally water, sewer and stormwater facilities shall be placed under
the street pavement. Where possible, water shall be 10 feet north or
east of centerline and sewer on the centerline.

B. Electric, tel ephone, cable and gas wutiliadlbes (Adryc
located in alleys or lanes where these are provided to minimize above
ground utility meters and boxes in the front of the property.

1. Design of the utilities must be completed prior to the approval of

the public improvement plans and the final p lat. This is necessary
so that public utility easements (PUEs) that accommodat e phone and
cable pedestals, transformers, switching cabinets, and other

elements are shown in both documents.

C.  The typical location of utilities is illustrated in Engineeri ng Details
9-01-010 and 9-01-011.

D. Regardless of whether utilities are located in the thoroughfare, the
right - of -way adjacent to the Thoroughfare, a utility easement, or a
combin ation of these, utility access locations shall be provided.
Ideally utilities shall be placed under the street (vehicle lanes) within
the thoroughfare. Where this is not practical, utility access easements
shall be required.

Sectio n 13- 10-012- 0005.2 Pla nning of Utilities in Traditional Neighborhood
Developments

Franchise utility plans are to be developed to a level that takes into
consideration the location of public utility easements in alleys, lanes, and

other thoroughfares so that required equipment such as transformers,
switching cabinets, among others , are accommodated on the construction plans

and final plat.

Section 13 - 10- 012- 0006 Vehicular Parking/Right - of - Way Assemblies
A AThoroughfare Selection Reporto shall be mengsspared f
subject to the provisions of Section 10 -60.10.080 of the Zoning Code, and

submitted to the City Traffic Engineer for review and approval. The
Thoroughfare Selection Report may be included in a required Traffic Impact
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Analysis or Traffic Impact Study . The Thoroughfare Selection Report shall
demonstrate what criteria or rationale were used for selecting thoroughfare
types. See Table 13 - 10- 01 below.
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TABLE 13- 10-01: VEHICULAR/PARKING/RIGHT - OF WAY ASSEMBLIES

This table is provided to assist designer
selecting appropriate design specifications for Thoroughfares in
Traditional Neighborhood Districts.

s and reviewers in

T1 & T2 Movement SPEED TRAVEL BIKE PARKI | EDGE| PARKWAY PATH
Type Lane Lane NG
SLOW 20 mph 806 R 56106 (8106
FREE 25 mph 96 R or 56-106 (8106
C
SPEED 30 mph 106 P R or 56106 (8106
C
RURAL 35 mph 116 P R or 56106 (8106
C
T3 Movement Type SPEED TRAVEL BIKE PARKI | EDGE| PARKWAY PATH
Lane Lane NG
YIELD 20 mph 12% * C 561006 [506min
(Lots > 1 acre) 20 mph 96 R or 56106 [56min
C
SLOW 20 mph 96 76 |C 56106 |[56mi n.
FREE 25 mph 106 86 |C 56106 |[56mi n.
SPEED 30 mph 106 P 86 |C 56106 |[56mi n.
REAR LANE n/a 1206 406 56 mi n.
T4 Movement Type SPEED TRAVEL BIKE PARKI | EDGE | PARKWAY PATH
Lane Lane NG
YIELD 20 mph 12% * C 56 minn6ddmin
SLOW 20 mph 96 706 C 56 mi n66min
SLOW 20 mph 1256 186 |C 76 min6ddmin
(w/45°parking)
FREE 25 mph 106 S 86 |C 56 minn6ddmin
FREE 25 mph 126 186 |C 76 minn6d6min
(w/45°parking)
SPEED 30 mph 106 S 8 0 C 56 min6démin
ALLEY n/a 216 Ribb
on
T5&T6 Movement SPEED TRAVEL BIKE PARKI | EDGE| PARKWAY PATH
Type Lane Lane NG
SLOW 20 mph 96 706 C 56 mi n86min.
SLOW 20 mph 126 186 |C 56706 86 mi n.
(w/45°parking)
FREE 25 mph 106 S 8 0 C 56 mi n8dmin.
FREE 25 mph 1206 186 |C 5676 86 mi n.
(w/45°%parking)
SPEED 30 mph 116 S 8 0 C 56 min8dédmin
ALLEY n/a 216 Ribb
on

Curb Radius (assumes 90 degree intersections)

MOVEMENT TYPE SPEED Curb Radius
w/Parking
YIELD 20 mph 1006
SLOW 20 mph 5-106
FREE 25 mph 10-156
SPEED 30 mph 15-20 6
RURAL 35mph [25506

R = Rural edge treatment

C = Curb edge treatment
Ribbon = Ribbon Curb (18
inches)

P = Permitted

S =When aut horized by staff
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TABLE 13-10-01 NOTES:

1.

*A Yield Street i s 236 in width measured from th
Parking is allowed on both sides and the r emaining travel lane is
approximately 126 when vehicles are parked on both
Bi ke Lanes shal/l be 46 for rural edge streets, 4 i
and 56 when adjacent to a striped parking | ane. W
travel lane with a car, sha red lane marking for bicycles and vehicles

may be provided. Also, refer to Section 10 -12- 012 in these Standards.

Bike lanes may also be required where uphill grades exceed 7% or to

provide continuity between neighborhoods. Where a bike lane is

provided adj acent to a Path, the Path width may
Right -of way shall be |l ocated 26 from back of
of sidewalk when adjacent to buildings.

Arterial and Major Collector Roads, as indentified in the Regional Plan

shall be de signed a Boulevards (see section 10 -12-011.5) of these
Standards.

Thoroughfares shall be designed according to the type of vehicle

expected to use each thoroughfares on a daily basis recognizing that

occasionally, large vehicles may cross the centerline when making
turning movements.
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Sections:

13-10- 013 Use of Uncompleted Streets within a Subdivision
13- 10- 013- 0001 Use of Uncompleted Streets within a Subdivision

13-10- 013 Use of Uncompleted Streets within a Subdivision

Section 13 - 10- 013- 0001 Use of Uncompleted Streets within a Subdivision

Use of uncompleted streets within a subdivision by construction or
residential traffic will be allowed provided that:

A.

All on -site  and offsite collector and arterial streets associated with
the development are complete and accepted by the City Engineer.

All local streets have at a minimum a 2 - inch lift of asphalt pavement in
place.
The developer has posted an assurance with th e City that covers the

remaining streets construction.

All other private and public infrastructure, including dry utilities,
associated with the development must be complete and accepted by the City
Engineer.

All water valve boxes within the develo pment that are within the first
lift of asphalt shall be paved up to the box and cover (excluding the
concrete collar).

All sewer manholes within the development that are within the first lift
of asphalt shall be paved up to the ring and cover (excludi
concrete collar).

An agreement has been executed by the subdivision developer that

obligates the developer to ensure the continued repair and maintenance of
street improvements until acceptance by the City.
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CHAPTER 13 11
SURVEY
Sections:
13-11- 001 Surveys

13-11-001- 0001 Monuments
13-11-001-0002 Monument Location

Section 13 -11-001 Surveys

Section 13-11-001- 0001 Monuments

A. The subdivider shall engage a registered land surveyor to place all
survey monuments. A copy of all field notes shall be supplied to the

City if requested.

1. Survey monuments shall conform to City Engineering Detail No. 11 -01-
010.

a. An identifying marker, conforming to State Board of Technical
Registration requirements, shall be placed at all original tract
corners, subdivision boundary control points, bench marks, lot
corners, centerline control points (intersect ions, P.C.'s,
P.T.'s, cul de sacs, angle points) and any other point required
by the City Engineer.

b. All survey monuments shall be described on the final plat.

C. All lot corners shall be permanently located; 1/2 inch minimum
diameter steel pins, a nd 18 inch minimum length. They shall be
placed in a manner satisfactory to the City Engineer.

2. Boundary monuments shall be installed before recording the final
plat. Lot corners shall be set upon completion of site grading and
before issuance of any building permit.

3. Street centerline monuments shall be set and vertical control
established upon completion of street improvements and prior to
acceptance of the offsite improvements.

City of Flagstaff vertical datum shall be utilized.

B. Existin g monuments that define the control/monument line shall be
preserved and continue to be used as the right - of - way control line. New
monuments shall be established by utilizing record data where existing
control cannot be found.

C.  When establishing right - of -way in new areas, the control line shall be
concentric with the right - of - way whenever possible. Whenever a portion
of any parcel is acquired for right - of - way purposes, property corners
adjoining the new right - of - way for that parcel shall be established

Section 13-11-001-0002 Monument Location

A.  Frame and cover monuments shall be used at section corners, 1/4 corners,
center of sections, and at the monument line of right - of - way
intersections of all arterial and collector streets with any other
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street. Also, each subdivision shall have a minimum of two successive
street monuments of sufficient distance on a common tangent to establish

a base line under a frame and cover. Future surveys in the area will be

able to use this established line for a basis of bearing.

Survey monuments shall be placed on the right - of - way survey line (usually
centerline). Some situations could warrant placement of monumentation at

the right - of -way limits. Monuments shall not be placed to represent
temporary location line s, such as construction centerline. Placement of

survey monuments shall be subject to final review and acceptance by the

City Engineer.
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CHAPTER 13 12

STREET LIGHTING

Sections

13-12-001 General

13-12-002 Lighting Required

13-12-003 Lighting Layout

13-12-004 Pedestrian Lighting

13- 12-005 Street Light Equipment

13- 12- 006 Plan Submittals

13-12- 007 Modifications to the Existing System

13-12- 008 Repair and Replacement

13-12-001 General

13- 12- 001- 0001 General

13-12-002 Lighting Required

13-12-002- 0001 Lighting Required

13- 12-003 Lighting La  yout

13- 12-003- 0001 Lighting Layout

13- 12-003- 0002 Streetlights at Intersections

13- 12- 003- 0002.1  General

13- 12-003- 0002.2 Streetlights at Non - Signalized Intersections
13- 12- 003-0002.3  Streetlights at Signalized Intersections
13- 12-003- 0003 Spacing of Street Lights

13- 12-003- 0004 Location and Placement of Equipment
13-12-004 Pedestrian Lighting

13-12-004- 0001 Pedestrian Lighting.

13- 12- 005 Street Light Equipment

13- 12- 005- 0001 Luminaire

13- 12- 005- 0002 Streetlight Support Structures

13- 12- 005- 0003 Structure Colors and Paint Specifications
13- 12- 005- 0004 Streetlight Equipment and Service Line Ownership
13- 12- 006 Plan Submittals

13- 12- 006- 0001 Plan Submittals

13- 12- 007 Modifications to the Existing System

13- 12-007- 0001 Modifications to the Existing System
13- 12-008 Repair an d Replacement

13- 12-008- 0001 Repair and Replacement
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Sections:
13-12-001 General

13-12-001- 0001 General

Section 13 -12-001 General
Sect ion 13 -12-001- 0001 General

Public thoroughfares are illuminated to achieve a number of different

objectives that includ e: provid ing for clear and comfortable visibility at

night, mak ing streets and sidewalks more inviting during hours of darkness,

reduc i ng nighttime accidents, facilitat ing vehicular and pedestrian
circulation, and promot ing business and use of public facilities during the

night hours.

The regulations in this chapter are for fixed lighting of the different
functional classifications of pu blic streets, including the adjacent
pedestrian walkways and associated bikeways. They are appropriate to meet

t he range of the communityods goal s, whi ch compete si
more and less artificial nighttime illumination. They provide for tra veler
safety and comfort as well as enhance nighttime business and social activity

while reducing the degradation of the nighttime visual environment.

Additionally, they are designed to meet other community goals such as

supporting local astronomical and tourism industries by minimizing light

pollution, glare, and light trespass, and by conserving energy and natural

resources.

These regulations cover the requirements for City capital improvement

projects and private developments subject to offsite improve ments
requirements . They shall be used as guidelines for all other instances

relative to lighting public ways.

Title 10, Flagstaff Zoning Code establishes lighting standards for public
thoroughfares in traditional neighborhood developments as approved by the
City Council
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Sections:
13- 12-002 Lighting Required

13- 12-002- 0001 Lighting Required

Section 13 - 12- 002 Lighting Required
Section 13 - 12-002- 0001 Lighting Required

Stree tlights shall be installed on all public and private streets in

accordance with Flagstaff City Code, Title 13 . The developer shall be
responsible for the design and installation and all costs associated with the
installation of the street lighting system . Plans shall be submitted to the

City Engineer for review and approval and shall conform to city standards.
The streetlights shall become the property of the City when the final
inspection of all offsite improvements is made and the City Engineer accept
said improvements.

When a development project includes both public and private street lighting,
then the construction plans shall clearly note for each light fixture whether

it is a public fixture or a private fixture. This distinction shall also be

shown on any summary or quantities list.

The streetlights on public streets shall become the property of the City when
the final inspection of all offsite improvements is made and the City
Engineer accepts said improvements.

The electrical lines serving th e streetlights on public streets shall be

installed to Arizona Public Service (APS) standards and will become, upon

acceptance, the property of APS. The developer shall be responsible for

making necessary arrangements with APS for the installation of the electrical
service for the street lighting system.
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Sections:

13-12-003 Lighting Layout

13- 12- 003- 0001 Lighting Layout

13- 12-003- 0002 St reetlights at Intersections

13- 12-003- 0002.1  General

13- 12- 003- 0002.2  Streetlights at Non - Signalized Intersections
13- 12- 003- 0002.3  Streetlights at Signalized Intersections

13- 12-003- 0003. Spacing of Street Lights

13-12-003- 0004 Location and Placement of Equipment

Section 13 - 12- 003 Lighting Layout
Section 13-12-003- 0001 Lighting Layout

The intent of roadway lighting is for improved transportation safety and
efficiency. The individual elements that compose the lighting installation
shall complement this intent. The street lighting design shall include
safety considerations to minimize hazards presented by poles as roadside and
pedestrian obstacles, and as vision obstructions.

Section 13-12-003- 0002 Streetlights at Intersections

Section 13-12-003-0002.1 General

A Luminaire Wattage I Single Installation. The size (wattage) of a
streetlight at an intersection where only one light is required is
determined from Table 12 -03-01 based on the functional classification of

the street over which the light extends.

B. Luminaire Wa ttage 1 Multiple Installation. At intersections where more
than one streetlight is required all lights shall be the same size. The
size shall be determined from Table 1 2-05-01 for the functional
classification of the leg of the intersection requiring the highest
wattage luminaire.

Section 13- 12- 003- 0002.2 Streetlights at Non - Signalized Intersections

A. A streetlight shall be installed at each non - signalized public street
intersection with the following exceptions:

1. Street Width. At intersections where the width of one or more of
t he approaches i s greater t han or equal
measured to the back of curb (on urban street sections) or edge of
pavement (on rural street sections), two streetlights shall be
installed on diagonally opposite corners.

2. Urban Local Streets. At the intersection of two Urban Local
Streets, a street light may be omitted if its installation would
violate the spacing and uniformity criteria of Section 12 - 03- 030
along either stree t.

3. Rural local and rural collector streets. Streetlights are not

required at intersections involving only rural local or rural

collector streets. Should a designer choose to install streetlights

on streets with these classifications, then the respect ive urban
local or urban minor collector street criteria for intersections and

spacing along the streets shall apply. Streetlights are required at
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all intersections on rural arterial streets.

B. Streetlights at unsignalized intersections shall be install
curb return with the luminaire extending perpendicular to the street
centerline. The luminaire shall extend over the continuous roadway at a
ATO intersection
four - way intersection.

Secti on 13-12-003-0002.3

Streetlights shall be
intersections as follows:

or over

installed on the signal

poles

t he

at

Streetlights at Signalized Intersections

roadway

signalized

At a minimum, four streetlights shall be installed, one on each corner of

the intersection.

For ever

y leg of an intersection where the width of

the leg is greater than or equal to eighty feet, measured at the curb

returns, an additional streetlight will be installed.

The additional

streetlight shall project over the right hand curb on that approach.

Section 13- 12- 003- 0003 Spacing of Streetlights.

In addition to intersection locations, streetlights shall be spaced along

ed near the

with the

hi ghe

streets in accordance with the following table (12 - 03-01):
TABLE 12 - 03- 01
STREETLIGHT SPACING
FUNCTIONAL
CLASSIFICATION SIZE (watts) TYPE LUMENS SPACING
MAJOR ATERIAL 180 LPS 33K 300
135 LPS 22.5K 250
MINOR ATERIAL 180 LPS 33K 300'
135 LPS 22.5K 250'
MAJOR COLLECTOR 135 LPS 22.5K 300
90 LPS 13.5K 250
MINOR COLLECTOR 90 LPS 13.5K 350
55 LPS 8K 300
COMM. LOCAL 55 LPS 8K 350
LOCAL 37 55 LPS 8K 350' (400
LOCAL 31' 55 LPS 8K 350
LOCAL 27' 55 LPS 8K 350
Note: When streetlights are constructed along an existing street, the wattage

and corresponding spacing shall match that of existing lights on the street. On
new street construction, the designer shall select the most appropriate wattage

and spacing from this table

other roadway features that would benefit from street light proximity.

based on intersection spacing, driveway locations and

Section 13- 12- 003- 0004 Location and Placement of Equipment

A. In addition to the table, the following layout criteria shall be used:

1. When a streetlight location falls near an unlit intersection, the
light shall be located at the intersection.

2. Streetlights

should be

located at property lines to the greatest
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extent possible, but not in conflict with other utility service

locations.
Pole spacing along a street may vary from the criteria of Table 12 -
03-01 by up to 10%. For uniformity of appearance, the variance in

spacing between adjacent spans should not be more than 10%.

With relation to roadway cross - sections, poles shall be located as
follows (measured to the near edge of the pole):

a. If either the sidewalk is at the back of curb or the parkway is
less than four feet wide, one foot from back of sidewalk.

b. When the sidewalk is separated from the curb by a parkway
greater than or equal to four feet in width, two feet back of
curb.

C. When there is curbing but no sidewalk, t wo feet from back of
curb.

d. On a rural street, eight feet from the edge of pavement with a
widened shoulder similar to the fire hydrant location in
standard drawing 13 - 03-012.

Existing utility poles should be used whenever possible.

Wiring for s treetlights shall be underground and located behind
curb.

Additional lighting may be required when potential traffic hazards
are identified in the plan review process.

On streets that are wider than 70 feet (back of curb) the required
streetlights shall alternate on either side of the street.
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