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CITY OF BOULDER
DESIGN AND CONSTRUCTION STANDARDS

INTRODUCTION

(A) INTRODUCTION

The City of Boulder Design and Construction Standards (DCS) were developed to regulate the design and
construction of public infrastructure, improvements and landscaping in the city’s public rights-of-way and public
easements. The DCS was originally adopted on July 2, 1998 to replace the Design Criteria and Standard
Specifications adopted in July 1982. The November 16, 2000 update replaced the July 2, 1998 manual and
addressed changes in engineering practices, construction technology, and city review processes. The update also
attempts to clarify sections that have been identified as unclear or in error by users of the manual. Updates to
chapters 1,4, 5,6, 7,9 and 11 and the Glossary and References were adopted on May 21, 2019. These updates were
related to utilities infrastructure and to comply with requirements of the city’s State of Colorado Municipal Separate
Storm Sewer System (MS4) permit. Updates to chapters 2 and 4 and the Glossary and References were adopted on
January 7, 2020. These updates were related to transportation standards and drawings and a correction to the
minimum utility separations table in Chapter 4. Updates to chapters 2, 3, 10, and 11 and the Glossary were adopted
on January 2, 2023. These updates were related to transportation standards and drawings and landscape standards.
Updates to the traffic study format for hazard assessment were adopted on December 18, 2023.

The DCS prescribe minimum standards to be used in the design and construction of public infrastructure located in
public rights-of-way and public easements in the City of Boulder, and the design of private transportation and utility
improvements, such as driveway cuts, utility services and onsite drainage systems, which are connected to or impact
public infrastructure. The standards in the DCS are intended to provide for the public health, safety and welfare by
ensuring the comprehensive design and construction of adequate and functional public improvements associated
with developing, redeveloping and subdividing lands and providing necessary right-of-way, transportation and
utility services. The DCS requirements reflect accepted and well-founded civil engineering practices, construction
industry specifications and conformance with national safety standards and are consistent with current city
ordinances, standards, policies and practices.

(B) DCS ADOPTION

The updated DCS was adopted at second reading by City Council on October 17, 2000, with the passage of City of
Boulder Ordinance No. 7088. The May 2019 updated DCS was adopted at second reading by City Council on May
21, 2019, with the passage of City of Boulder Ordinance No. 8324.

Information regarding the adoption of Ordinance No. 7088 can be reviewed at the City of Boulder Central Records
Office as part of the Planning Board agenda materials for September 7, 2000 and the City Council agenda materials
for October 3, 2000 and October 17, 2000.

Information regarding the adoption of Ordinance No. 8324 can be reviewed at the City of Boulder Central Records
Office as part of the Planning Board agenda materials for April 18, 2019 and the City Council agenda materials for
May 7, 2019 and May 21, 2019.

Information regarding the adoption of Ordinance No. 8370 can be reviewed at the City of Boulder Central Records
Office as part of the Planning Board agenda materials for November 7, 2019 and the City Council agenda materials
for December 3, 2019, December 17, 2019 and January 7, 2020.

Information regarding the adoption of Ordinance No. 8608 can be reviewed at the City of Boulder Central Records
Office as part of the City Council agenda materials for November 2, 2023and November 16, 2023.
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1.01 General

(A)

(B)

(©)

(D)

Intent

The Design and Construction Standards (“Standards™) are intended to protect the public health,
safety, and welfare in the provision and maintenance of public improvements within the City of
Boulder “City”). These Standards apply to the comprehensive design and construction of adequate
and functional public improvements associated with developing, redeveloping and subdividing
lands and providing necessary right-of-way, transportation, and utility services.

Scope

The City will review, approve, and monitor the design and construction of all public improvements
within the public right-of-way or public easements to ensure compliance with these Standards.

The City has the sole authority for approving, accepting, or denying the design and construction of
any public improvement.

Minimum Standards

1) These Standards prescribe minimum requirements that shall be met or exceeded when
designing and constructing all public improvements. Whenever the requirements of these
Standards are found to be inconsistent with any other adopted standards, regulations, or
codes, the more restrictive standards, regulations, or codes shall control. Reference to any
code, regulation, standard, criterion, or manual of any technical society, organization, or
association, or to any law or regulation of any governmental authority, whether such
reference be specific or by implication, shall mean the most recently adopted or current
law, code, regulation, standard, criterion, or manual in effect at the time of City approval
of any project.

(2 The design of all public improvements shall be prepared by or under the direct supervision
of a professional Engineer duly registered and licensed in the State of Colorado. The
construction of all public improvements shall be performed in a professional and
workmanlike manner by a contractor licensed by the City as set forth in Chapters 4-6,
“Contractor in the Public Right of Way License,” and 8-5, “Work in the Public Right-of-
Way and Public Easements,” Boulder Revised Code, 1981. The City assumes no
responsibility for supervising or directing construction activities performed by a licensed
contractor.

3) All materials and equipment used for public improvements shall be of new and good
quality. Recycled materials and equipment may be used if they meet the quality standards
and conditions equivalent to new materials and equipment. All materials and equipment
shall be applied, installed, connected, erected, used, cleaned, and conditioned in
accordance with the instructions of the applicable supplier or manufacturer, except as
otherwise prescribed.

Terminology

Terms, words, and abbreviations used in these Standards are defined in the Glossary (Appendix
B).
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1.02 Description and Use of These Standards

(A)

(B)

(©

(D)

Using these Standards

(1)

(2)

These Standards are to be used when designing and constructing all public improvements
and infrastructure within the City. For the purposes of this document, public
improvements and infrastructure include without limitation: streets, sidewalks, trails, curb
and gutter, curb cuts, streetscaping, water mains, fire hydrants, water services and meters,
wastewater mains and services, manholes, stormwater mains, inlets, drainage swales and
channels, and other improvements intended for public purposes or for the benefit of the
community located within dedicated public rights-of-way and public easements.

These Standards also provide design and construction requirements to be used when
developing private lands that create an impact on public rights-of-way and public
easements. The required private improvements associated with property development
include without limitation: traffic mitigation, site access and driveway design, stormwater
site drainage and detention ponding improvements, and stormwater quality and erosion
control measures.

Restrictions

The descriptions in this Chapter provide the reader with a general guide to using these Standards.
Nothing in this Chapter is intended to be a substitute for the requirements, criteria, and procedures
contained in these Standards.

Public Improvements Design

(1)

)

These Standards prescribe minimum requirements and specifications for designing
adequate and functional public improvements. However, the design of public
improvements also depends on the land use zoning and comprehensive planning
requirements for the City, as well as the specific site geography of the land to be improved
or developed.

The City review for approval of submitted design plans for public improvements occurs as
part of the development review process that distributes design applications to staff in
multiple departments, divisions, and agencies. The Department of Public Works
development review staff has the primary responsibility for the review and approval of
construction plans for public improvements. An applicant for construction approval
would be well advised to consult with the Department of Public Work’s development
review staff prior to submitting designs for public improvements.

Construction Approvals

(1)

()

An applicant seeking approval to construct public improvements in the City will need to
develop engineering designs and construction plans that comply with the design and
construction standards provided in this manual. In addition to complying with these
Standards, an applicant will need to file the necessary applications and meet the
requirements of the City’s land use regulations, permit standards, and fee assessments as
prescribed in the Boulder Revised Code (B.R.C.), 1981.

An applicant seeking construction approval will need to consult local master plans and the
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(E)

(F)

3)

location of existing public infrastructure to develop specific project designs.

In order to develop project designs that comply with these Standards, an applicant for
construction approval will need to enlist the services of a professional civil Engineer and
professional land surveyor to meet the requirements for certifying acceptable designs for
public improvements. An applicant may consult local directories for listings of
professional engineering and surveying service providers.

Public Improvements Construction

(1)

()

Right-of-Way Permit: The construction of public improvements in the City public rights-
of-way and public easements requires a right-of-way permit, as set forth in Chapter 8-5,
“Work in the Public Right-of-Way and Public Easements,” B.R.C., 1981. An applicant
for construction approval will need to enlist the services of a contractor licensed with the
City, as set forth in Chapter 4-6, “Contractor in the Public Way License,” B.R.C. 1981, in
order to obtain a permit to construct public improvements.

Variances

@ When practical difficulties are involved in meeting the provisions of these
Standards, the Director of Public Works (“Director”) may alter, modify, or waive
the strict application of these Standards to allow for the reasonable use of land or
accommodate special circumstances peculiar to such land as set forth in Section
1.04, “Alternate Materials and Methods of Construction,” and Section 1.05,
“Alterations, Modifications, and Waivers,” of these Standards.

(b) Alterations, modifications, or waivers are intended only for the special purposes
described, and are not to be routinely considered or approved. Where it is
necessary to vary from these Standards, an applicant for construction approval
must clearly demonstrate that the provisions of these Standards cannot be met and
the alteration, modification, or waiver will create the minimum variance necessary
to accomplish the intended purpose.

Standards

(1)

)

3)

Transportation: The transportation standards prescribed in Chapter 2, “Transportation
Design,” and Chapter 8, “Transportation Standards,” provide for the study, design, and
construction of site accesses, streets, sidewalks, bicycle facilities, and trails. A traffic
impact study may be required as part of construction approvals to demonstrate adequate
design and mitigation for traffic impacts associated with new streets and driveways.

Streetscapes: The streetscape standards prescribed in Chapter 3, “Streetscape Design and
Tree Protection,” and Chapter 10, “Streetscaping Standards,” provide for the selection,
design, placement, and protection of trees and landscaping along public streets throughout
the community. The City places high value on and strongly encourages the use of
streetscapes as a means to calm automobile traffic, address environmental concerns for
clean air and water quality, and enhance neighborhood qualities. General criteria are also
included related to subsurface work impacting transportation infrastructure.

Water and Wastewater Utilities: The utility standards prescribed in Chapter 4, “General
Utilities Design,” Chapter 5, “Water Design,” Chapter 6, “Wastewater Design,” and
Chapter 9, “Utilities Standards,” provide for the study, design, and construction of water
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1.03

(A)

(4)

)

and wastewater service facilities. These Standards detail required forecasting for sizing
water distribution and wastewater collection mains, specific construction requirements for
ensuring public health standards, and requirements for installing domestic water and sewer
service lines.

Stormwater: The stormwater standards prescribed in Chapter 7, “Stormwater Design,”
and Chapter 9, “Utilities Standards,” provide for the study, design, and construction of
stormwater drainage, stormwater quality and flood control improvements. Detention
ponding, storm sewer and drainageway systems, stormwater quality, and erosion control
measures may be required as part of construction approval to mitigate the impacts of
increased runoff resulting from land development and to comply with the city’s Phase 11
Municipal Separate Stormwater System Permit.

Technical Drawings: The standards for construction detail drawings prescribed in
Chapter 11, “Technical Drawings,” provide design requirements for specific construction
features associated with the general construction of public improvements and
infrastructure. These drawings are intended to supplement the design and approval of
construction plans and ensure consistency in project construction to promote long-term
dependability and maintenance of public improvements and infrastructure.

Submittal Requirements for Construction Approval

Documentation

(1)

)

3)

(4)

An applicant for construction approval shall submit required engineering reports, rights-
of-way and easement dedications, ancillary permits and agreements, and construction
plans in compliance with these Standards. Construction approvals are subject to the
Director’s review, approval, and acceptance.

Prior to approving construction plans, the Director may require an applicant to submit the
following documentation:

@ Engineering reports

(b) Rights-of-way and easement dedications
(© Permits and agreements

(d) Financial guarantees

Prior to issuing a right-of-way permit or building permit, the Director may require an
applicant to submit the following documentation:

@ Documents listed in Section 1.03, Paragraph (A)(1), above

(b) Construction plans

(© City land use approvals

(d) Financial guarantees

(e) Documents required by Section 8-5-4, “Permit Application,” B.R.C., 1981.

Prior to the final acceptance of public improvements, the Director may require an
applicant to submit the following documentation:
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@ Documents listed in Section 1.03, Paragraphs (A)(1) and (A)(2), above
(b) As-built drawings

) Testing results

(d) Inspection approvals

(e) Financial guarantees and warranties

(B) Engineering Reports
1) Engineering reports required for construction approval shall be prepared as follows:
@ In compliance with these Standards.

(b) Under the direct supervision of the Engineer certified as an expert in areas
covered in the report, and it shall be signed, sealed, and dated by the Engineer.

) Containing adequate information to evaluate submitted findings and designs,
including calculations, details, and references.

2 Engineering reports required for construction approval may include the following:

@ Geotechnical Soils Report, which provides geotechnical conditions and design
requirements based on soils investigation and testing and geologic site conditions
in compliance with standard engineering practices for soil mechanics and
groundwater analysis.

(b) Pavement Design Report, which provides geotechnical soils conditions and
adequate pavement design requirements and structural cross-sections for roadway,
sidewalks, trails, and parking lot construction. Pavement design shall be in
accordance with CDOT standards.

(©) Drainage Report and Stormwater Plan, which addresses stormwater conditions,
impacts, and design requirements in compliance with Section 7.04, “Final
Drainage Report and Stormwater Plan.”

(d) Utility Report, which addresses water and wastewater utilities service impacts,
demands, and design requirements in compliance with Sections 5.02, “Utility
Report,” and 6.02, “Utility Report.”

(e) Traffic Study, which identifies traffic impacts from proposed developments or
roadway modifications and proposes transportation design requirements and
mitigation measures in compliance with Section 2.02, “Traffic Study.”

3) The Engineer shall be responsible for correcting any error or omission in the engineering
report. City approval of the report in no way relieves the Engineer of any responsibility for
errors or omissions in the report.

4 An applicant for construction approval shall submit at least three copies of any required
engineering report to the Director for review and approval. If acceptable, a City approval
stamp signed and dated by the Director will be placed on each copy of the report. The
City will retain one copy as a record set, one copy as a field copy for construction
inspection, and one copy will be returned to the applicant.

(5) Engineering report approval expires 1 year following the date of approval, unless
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construction of improvements under the report has been initiated.

(C) Rights-of-Way and Easement Dedications, Permits, and Agreements
1) Rights-of-way and easements required for construction approval shall be described by a
licensed professional land surveyor registered in the State of Colorado and dedicated as
follows:
@ In compliance with these Standards; and
(b) By subdivision platting or by a separate legal instrument that describes a specific
legal description of the dedication.
2 Agreements required for construction approval shall be executed and may include without
limitation:
@ Development agreement
(b) Public improvements agreement
(©) Public improvements extensions agreement
(d) Subdivision agreement
(e) Utility oversizing reimbursement agreement
(€)) Permits required for construction approval shall be of approved and issued status and may
include without limitation:
@ City of Boulder floodplain development permit
(b) City of Boulder right-of-way construction permit
) City of Boulder revocable right-of-way permit
(d) City of Boulder wetland permit
(e) City of Boulder erosion control permit
) Colorado Department of Transportation access permit
(o) Colorado Department of Transportation utility permit
(h) Railroad right-of-way encroachment permit
0) State of Colorado Public Health and Environment Department 401 permit
() State of Colorado general permit for stormwater discharges associated with
construction activities
(K) United States Corps of Engineers 404 permit
(D) Construction Plans
1) Preparation Standards: Construction plans required for construction approval shall be
prepared as follows:
@ In compliance with these Standards;
(b) Under the direct supervision of the Engineer certified as an expert in areas
covered in the report, and it shall be signed, sealed, and dated by the Engineer;
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(©)

and

With adequate information and detail to evaluate submitted designs and ensure
accurate and functional construction of public improvements.

2 Drafting Standards: All construction plans shall meet the following minimum drafting
standards to ensure legibility and consistency; to facilitate review, construction, and public
inspection; and to provide a clear public record.

(@)

(b)

(©)

(d)

(€)

(f)

(9)

Drawings shall be submitted in both hard copy and electronic, computer-aided
design and drafting (CADD) formats to allow information to be transferred to the
City’s geographic information system and facilitate clear microfilming or digital
scanning.

Electronic drawing format, or electronic CADD files, shall be in “.DXF” or
“AutoCad.DWG” format on computer media specified by the Director of Public
Works. Construction plan drawings are to be layered in electronic CADD format
by improvement type in a manner acceptable to the Director of Public Works.
Separate layers shall be provided for individual improvement categories including
without limitation base mapping, transportation, landscaping, water, wastewater,
and stormwater.

Hard-copy drawing format shall measure 24 inches by 36 inches and be clean,
clear, and free from objectionable background.

Symbols and line types shall comply with Technical Drawing 1.01 in Chapter 11,
“Drafting Standards,” and shall graphically distinguish between existing and
proposed items.

All drawings are to be numbered in consecutive order.

Abbreviations reflected on the construction plans are to correspond to those
presented in the Glossary.

No hand-drawn or adhesively attached information, such as Kroy lettering,
adhesive backed reproductive film, or tape, may be placed on construction plans.

(3) Cover Sheet: Construction plans required for obtaining construction approval shall
include a cover sheet with the following elements:

(@)
(b)

(©)

(d)
(€)

Project name, with legal description of the project parcel,

Vicinity map, on a scale reflecting the location of the project and all streets within
1 mile of the project;

Key map, on drawing sets of three sheets or more, of a scale reflecting the entire
project, separate drawing numbers, and street names;

Index of drawings presenting the title of each drawing and drawing number; and
The following standard construction notes:

Q) “All work shall be performed in accordance with the “Design and
Construction Standards” of the City of Boulder, and shall be completed to
the satisfaction of the Director of Public Works. In the event that a design
element does not reflect City standards, the matter must be immediately
brought to the attention of the Engineer and the Director of Public Works.

Effective: June 20, 2019
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(i)

(iii)

(iv)

v)

(vi)

(vii)

(viii)

(ix)

)

The Engineer shall be responsible for recommending a solution or
alternative solutions to the City for review and approval.”

“The approval of a Construction Plan does not relieve the Contractor of
the responsibility of constructing workable public improvements. All
revisions and/or corrections required will be solely the Contractor's
responsibility, and at their expense.”

“These Plans have been checked by the City of Boulder only for
conformance with the “Design and Construction Standards,” compliance
with development agreement conditions, and for general conceptual
approval of public improvements as shown. The City’s review does not
verify or ensure the accuracy of existing or proposed dimensions, lines,
coordinates, or grades shown, including all existing utilities shown or not
shown.”

“Utility locations shown reflect available record data. The Contractor
shall take precautionary measures to protect all utility lines shown and
other utility lines otherwise located. The Contractor shall contact the
“Utility Notification Center of Colorado” at 1-800-922-1987 or 811 for
utility locates 24 hours prior to beginning construction.”

“Before work begins, the Contractor shall obtain a permit to work in the
right-of-way from the City and must notify the City Right-of-Way
Inspection staff at least 24 hours in advance of commencing construction
activities.”

“The Contractor shall obtain and maintain a complete and approved set of
Construction Plans. These drawings, and any required permits, shall be
available at the project site at all times and shall be made available to City
staff upon request. If construction plans are not readily available at the
project site, the Director of Public Works may issue a stop work order and
halt all construction activities pending compliance by the Contractor.”

“The Contractor agrees to comply with the provisions of the Traffic
Control Plan and the current edition of the “Manual on Uniform Traffic
Control Devices,” “Temporary Traffic Control” section, for construction
signage and traffic control.”

“All surplus materials, tools, and temporary structures, furnished by the
Contractor, shall be removed from the project site by the Contractor. All
debris and rubbish caused by the operations of the Contractor shall be
removed, and the area occupied during construction activities shall be
restored to its original condition, within 48 hours of project completion,
unless otherwise directed by the Director of Public Works.”

“The Contractor shall provide tree and landscape protection as set forth in
Chapter 6-6, “Protection of Trees and Plants,” Boulder Revised Code
(B.R.C.) 1981 and the City of Boulder Design and Construction
Standards (DCS). All landscaping shall be provided and maintained in
compliance with the approved Landscaping Plan, B.R.C. and DCS.”

“The Contractor is required to provide and maintain erosion and sediment
control measures in accordance with the Urban Drainage and Flood
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Control District “Urban Storm Drainage Criteria Manual Volume 3”, the
M-Standard Plans of the Colorado Department of Transportation, and the
approved stormwater management plan. The Director of Public Works
may require the contractor to provide additional erosion control measures
due to unforeseen erosion problems or if the plans do not function as
intended.”

(xi) "The City of Boulder requires that sidewalks constructed have a cross
slope of less than 2%. Sidewalks shall be designed and constructed with
cross slopes sufficiently less than 2% to ensure that they do not exceed
the 2% maximum."

(@) Plan Sheets: Construction plans required for construction approval may include without
limitation the following plan sheets:

(@)

()
(©)

(d)

(€)

()

(9)

Stormwater Management Plan, prepared in compliance with Subsection 7.13,
“Construction Stormwater Management.”

Utility Plan, prepared in compliance with Section 4.03, “Utility Plan.”

Final Stormwater Plan, prepared in compliance with Section 7.04, “Final
Drainage Report and Stormwater Plan.”

Traffic Control Plan, when construction plans have an impact on existing
transportation facilities, such as utility or access construction within existing
public streets, sidewalks, or trails. The plan is to be prepared in compliance with
Section 8.04, “Temporary Traffic Control Plan,” of these Standards, the current
edition of the “Manual on Uniform Traffic Control Devices,” “Temporary Traffic
Control” section and as set forth in Section 8-5-10, “Temporary Traffic Control,”
B.R.C., 1981. Plans shall include adequate provision for the detour of vehicular,
bicycle, and pedestrian traffic.

Transportation Striping and Signage Plan, when construction plans include
transportation traffic control measures, such as stop signs, centerline striping, and
trail signage. The plan is to be prepared in compliance with the current edition of
the “Manual on Uniform Traffic Control Devices,” and should include the
following standard construction notes:

Q) Contact the City of Boulder Sign Shop (303-413-7122) for location of all
signs prior to installation and for sign layout/details prior to ordering.

(i) All sign sheeting to be Class XI (DG3 material) with 3M 1150 overlay
film.

(iii) All signs shall be 0.100 gauge aluminum.

(iv) All sign posts to be 12 gauge 2 inch unistrut.

(v) All sign bases to be 12 gauge 2-1/4 inch unistrut.

(vi) Sign post lengths will vary, but 7 foot minimum clearance from bottom of
sign to ground level is required.

(vii) All sign mount hardware to be Gator Lock System.

Construction Phasing Plan, when projects are planned to be constructed in phases.
The plan is to illustrate the entire project site and delineate and label each separate
phase.

Landscaping Plan, when construction plans include streetscaping improvements

Effective: June 20, 2019
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(E)

Q)

or landscaping that has an impact on public rights-of-way or public easements.
The plan is to be prepared in compliance with Subsection 3.02, “Landscaping
Plan.”

Survey Information: Construction plans shall refer horizontally to the Colorado State
Plane Coordinate System NAD83, and are to include at least two horizontal and two
vertical control points presenting appropriate X, y, and z coordinates. Electronic base map
and survey control monument information is available from the City and should be used as
a basis for construction plan drawings.

(@)

(b)

Horizontal control monuments reflected on drawing sheets and survey lines are to
correspond to City-recognized horizontal control points. Horizontal locations for
design features are to be presented in terms of survey line stationing and offset or
X, y coordinates.

Vertical elevation control points reflected on drawing sheets are to be tied to City-
recognized benchmarks with reference to the City’s vertical control network.
Vertical elevations for design features are to be presented as a z coordinate.

Plan and Profile Drawings

(1)

Required Elements: Plan and profile drawings are required as part of the construction
plan to ensure accurate and functional construction by the contractor when the
construction is for public improvements. Plan and profile drawings are to be prepared on
standard engineering plan and profile grid sheets and shall contain the following elements:

(@)
(b)

(©
(d)

(€)

()

Drawing border at least one-half inch from all edges of the drawing;

Title block located inside the border in the lower portion of the sheet that includes
the following information:

Q) Project name, location, and sheet title;

(i) Name, address, and telecommunication numbers of the engineering
consultant preparing the drawing, and the name of the supervising
professional Engineer;

(iii) Date designed, drawn, surveyed, and checked;

(iv) Date prepared, and dates of all revisions;

(V) Drawing number and total number of drawings; and
(vi) Name of electronic file;

North orientation arrow and scale;

Certification space: a 2-inch by 2-inch space near the title block reserved for the
seal and signature of the Engineer;

Approval space: a 3-inch by 3-inch space in the lower-right corner of each
drawing sheet reserved for the City’s approval stamp;

Revisions information space: space for noting all revisions, separate from the
original plan preparation date, that includes revision numbers, a brief description
of what was revised, and the date of the revision;
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9
(h)

(i)
)

Survey information;

Property boundaries, lot lines, public rights-of-way, and public easements, which
are to be clearly labeled by type and dimension. Dedications previously recorded
are to be referenced by applicable film and reception numbers;

Subdivision block, and lot numbering; and

Street names.

2 Plan Drawing: The “plan view” is to be located on the upper half of the drawing sheet
and drawn to a scale of 1 inch equals 20 feet. This view contains the following
information:

(@)

(b)
(©)

(d)

Existing and proposed public improvements and structures, including without
limitation all grading, transportation, landscaping, City-operated and non-City-
operated public utilities (including telephone, gas, electric, cable television, fiber
optics), irrigation ditches, and other significant features.

Match lines connecting information between drawings.
Utility information required in Section 4.03, “Utility Plan,” and the following:
Q) Pipe type, size, class and joint restraint.

(i) Separation distance between existing and proposed water and wastewater
mains and services, with horizontal and vertical location of sewer
crossings requiring special construction.

(iii) Angles at alignment changes.

(iv) Horizontal and vertical locations and sizing of water service lines and
meters with ties to property lines.

(V) Horizontal and vertical locations, sizing, and types of valves, fittings,
control devices, and fire hydrants.

(vi) Horizontal and vertical locations and sizing of manholes, cleanouts, and
service lines for sanitary sewers.

(vii)  Horizontal locations of soil borings.
(viii)  Horizontal locations of structures.

Stormwater information required in Section 7.04, “Final Drainage Report and
Stormwater Plan,” and the following:

(i) Existing and proposed contours of at least 2-foot intervals.

(i) Existing and proposed storm drainage facilities and details, including
storm sewers, inlets, manholes, culverts, swales, detention ponds and
drainageways.

(iii) Horizontal and vertical locations and sizing of manholes and inlets for
storm drainage.

(iv) Horizontal and vertical location of existing and proposed drainage outfall
points.
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(e) Survey, transportation, and surface improvements information including without
limitation:

Q) Survey lines and stations based on center line or flowline stationing, and
equated to flowline at bubbles, cul-de-sacs, horizontal curves, and other
departures from normal street cross sections.

(i) Stations and elevations of flowlines at all existing and proposed curb
returns, such as horizontal points of curvature (PC’s), points of tangency
(PT’s), and points of compound curvature (PCC’s); at the high or low
point on all vertical curves; at inlets (including invert); and at intervals of
no more than 50 feet along the streets.

(iii) Existing and proposed curb return radii.
(iv) Handicap access ramps.

(V) Complete horizontal curve data: radius (R), delta (D), arc length (L), and
tangent length (T).

(vi) All crown lines, where they depart from the normal cross sections
(transitions to existing roadways), with appropriate transition starting
elevation.

(vii)  Centerline stations at all intersecting streets.
(viii)  Stations of drainage facilities, including inlets, manholes, and storm
water outfalls, and directional drainage flow arrows.

(ix) Full width of right-of-way, intersecting roadways, street cross sections,
sidewalks and trails, existing curb cuts, and other relevant features along
all roadways abutting the project.

x) Traffic control devices, including striping, markings, signage, and signals.

3) Profile Drawing: The “profile view” is to be located directly below the plan view along a
matching survey line and stationing and is to be drawn at a horizontal scale of 1 inch
equals 20 feet and a vertical scale of 1 inch equals 5 feet. This view shall contain the
following information:

@ Original and proposed ground elevations.

(b) Stationing sequence, left to right.

©) Elevations labeled on both left and right sides of the drawing sheet.
(d) Match lines.
(e) Elevations based on center line, flow line, or invert of pipe. (Top of pipe is

acceptable only for existing utilities.)
()] Stations and elevations of existing and proposed grade breaks.
(o) Crossings of existing and proposed utilities.
(h) Elevations of manhole inverts and rims, and service line inverts.

0) Elevations of inlets, top of curb, flowline, inverts, and connection locations.
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(F)

(4)

()

() Slopes or grades of wastewater and stormwater sewers.
(K) Existing and proposed finished grades over utilities.
() Street profiles, including:

Q) Stations and elevations of existing and proposed horizontal PC, PT, PCC,
PRC.

(i) Vertical curves with VPI, VPC, VPT, high point or low point (not middle
ordinate) stations and elevations.

(iii) Center line stations of all intersecting streets.
(iv) Grades for all profiles.

(V) Curb flowlines at 25-foot minimum intervals, and at all vertical sags or
crests.

(vi) Curb return profiles to ensure positive drainage at ramp locations.

Detail Drawings: Detail drawings are required for construction details not provided in
Chapter 11, “Technical Drawings.” Detail drawings illustrate construction details for
critical design features such as concrete paving sections, mechanical pipeline connections,
and detention ponding release structures. Detail drawings are to include dimensioning,
materials, specifications, and specific construction notes appropriate to each construction
detail.

Cross-Sectional Drawings: These drawings are required with all construction plans that
include varying or transitional features, such as street sections, fill slopes, and drainage
channels. Cross-Sectional drawings reflect dimensions, elevations, stationing, and any
other detailed information necessary to ensure accurate construction.

Submittal and Approval of Construction Plans and Drawings

(1)

()

3)

(4)

Submittal: An applicant for construction approval shall submit at least three drawing sets
of any required construction plans to the Director for review and approval, including:

@ Original black-lined drawing set prepared by the Engineer to be stamped and
approved by the City and returned to the Engineer

(b) 2 Sets of black-lined prints drawing set signed, sealed, and dated on each drawing
sheet by the Engineer to be maintained on file with the City as the record set of
the construction plan approval documents and for use by the City right-of-way
inspector.

Approval: The Director will review construction plans for compliance with these
Standards. If acceptable, a City approval stamp signed and dated by the Director will be
placed on each drawing sheet of the construction plans.

Effective Period: Construction plan approval expires 1 year following the date of
approval, unless construction has been initiated. An applicant for construction approval
may resubmit the construction plan for reapproval, subject to review for compliance with
standards in effect at the time of resubmittal.

Errors and Omissions: The Engineer shall be responsible for correcting any error or
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(G)

(H)

omission in the construction plans or drawings. City approval of the construction plans in
no way relieves the Engineer of any responsibility for errors or omissions in the plans.

As-Built Drawings

1)

)

®3)

Requirements: As-built drawings reflect the actual in-place construction of public
improvements.

@ The applicant shall submit as-built drawings for final construction approval within
60 days from the date construction was completed and prior to City acceptance of
any public improvements.

(b) The applicant shall ensure that every sheet of the approved construction plans
reflects the as-built drawings conditions.

Preparation: As-built drawings shall be prepared by the Engineer responsible for the
original construction plan approved by the City. Drawings shall be prepared as follows:

@ In compliance with the requirements in Sections 1.03(D), “Construction Plans,”
and 1.03(E), “Plan and Profile Drawings.”

(b) In compliance with the requirements in Section 7.17(B), “Stormwater As-Built
Drawings.”

) Based on completed field inspections, accurate measurements, survey data, and

testing results, materials, and equipment records.

(d) To reflect any variations from the approved construction plans in the public
improvements actually constructed.

Transfer of Responsibility: If the Engineer responsible for the original construction plan
is replaced prior to preparing as-built drawings, the replacement Engineer shall agree in
writing to accept the responsibility for the design certified by the original Engineer under
the approved construction plan prior to City acceptance of the constructed public
improvements.

Submittal and Approval of As-Built Drawings

(1)

)

®3)

Submittal: An applicant for construction approval shall submit at least two drawing sets
of any required as-built drawings to the Director of Public Works for review and approval.
As-built drawing sets shall contain a complete black-lined print drawing set of the as-built
drawing set reflecting the as-built conditions and signed, sealed, and dated on each
drawing sheet by the Engineer.

Approval:

@ The Director will review the as-built drawings for compliance with these
Standards. If acceptable, a City approval stamp, signed and dated by the Director,
will be placed on each drawing sheet of the as-built drawings.

(b) The Director will not approve any construction, place in service, release financial
guarantees, or issue utility connections for any public improvements for which
acceptable as-built drawings have not been submitted.

Variations and Discrepancies: If any substantial variations or discrepancies, particularly
with respect to location, design slopes, grades, dimensions, capacities and clearances, are
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1.04

(A)

(B)

(©

1.05

(A)

(B)

discovered between the approved construction plans and the public improvements actually
constructed, the Engineer shall propose and recommend a solution or alternative solutions
to the City for review and approval. If no proposed alternative will satisfy the
requirements of these Standards, the contractor shall reconstruct the deficient public
improvements to comply with the approved construction plans.

4) Errors and Omissions: The Engineer shall be responsible for the correction of any error
or omission in the as-built drawings. City acceptance of the as-built drawings in no way
relieves the Engineer of any responsibility for errors or omissions in the drawings.

Alternative Materials and Methods of Construction

Use

The provisions of these Standards are not intended to prevent the use of any materials or methods
of construction, design, or compliance not specifically prescribed in these Standards, provided that
the alternative materials or methods of construction, design, or compliance have been approved
and their use authorized by the Director.

Approval

The Director may approve an alternate material or method of construction, design, or compliance,
provided the proposed design is satisfactory and complies with the provisions of these Standards
and that the material, method, or work offered is, for the purpose intended, at least the equivalent
of that prescribed in these Standards in suitability, strength, effectiveness, durability, safety, and
sanitation.

Proof of Claims

The Director will require that sufficient evidence be submitted to substantiate any claims that may
be made regarding an alternate material or method of construction, design, or compliance. The
details of any action granting approval of an alternate material or method will be recorded and
entered in the files of the City.

Alterations, Modifications, and Waivers

Practical Difficulties

When practical difficulties are involved in executing the provisions of these Standards, the
Director may alter, modify, or waive the strict application of these Standards, according to the
process described herein.

Criteria

No alteration, modification, or waiver of the strict application of any provision of these Standards
shall be granted unless the applicant clearly demonstrates and the Director finds that the following
conditions exist:

1) The strict application of the provisions of these Standards would deprive an individual of
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(©)

(D)

@)

3)

(4)

Q)

(6)

()

the reasonable use of land or structure, and

Special circumstances peculiar to such land or development justify the requested
alteration, modification, or waiver, and

Any alteration, modification, or waiver would result in a solution consistent with the goals
of the underlying zoning district, a Boulder Valley Comprehensive Plan goal, a specific
neighborhood plan, or an adopted design guideline, and

Any alteration, modification, or waiver represents the minimum variance from these
Standards that will accomplish the intended purpose, and

Any alteration or modification will at least equal the suitability, strength, effectiveness,
fire resistance, durability, safety, and sanitation performance requirements prescribed in
these Standards, and

Any alteration, modification, or waiver will not harm the adjacent land owners, the
neighborhood, or the welfare of the public at large, and

Any alteration, modification, or waiver will not create an additional maintenance or
financial burden for the affected property owners or the City.

Application Requirements

(1)

(2)

An applicant for an alteration, modification, or waiver to these Standards shall submit a
written request to the Director. The request shall state in detail the specific sections and
subsections of these Standards requested to be altered, modified, or waived, and the
request shall describe in detail why the requested waiver, alteration, or modification meets
the criteria in Section 1.05(B), above.

The Director may require additional documentation to support the request and shall
require that sufficient evidence be submitted to substantiate any claims that may be made
regarding alterations, modifications, or waivers to these Standards. Sufficient evidence
may include verification by a Colorado registered professional Engineer, possessing
relevant expertise in the area.

Decision

(1)

(@)

The Director will advise the applicant, in writing, of the decision on the requested
alteration, modification, or waiver. The Director’s decision is a final action that is
administrative and may be appealed through the judicial process. In granting any
alteration or modification to these Standards, the Director may impose specific conditions
necessary to ensure that the criteria described in Section 1.05(B), above, are, and will
remain, satisfied.

The Director of Public Works will consult with the Planning Director when evaluating
issues that potentially impact urban design. The details of any decision granting approval
of an alteration, modification, or waiver to these Standards will be entered in the form of
written findings. A written log of all decisions granting alterations, modifications, or
waivers to these Standards will be kept current in the office of the Director of Public
Works and will be available for public inspection.
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2.01

A)

(B)

©

(D)

2.02

(A)

(B)

©

General

Intent

The Transportation Design Standards are intended to provide for an integrated transportation
system for all transportation modes, including pedestrian, bicycle, transit, and motor vehicle.

Transportation Master Plan

All improvements proposed to the city’s transportation system shall conform with the goals and
policies in the Transportation Master Plan (TMP).

Reference Standards

Where not specified in these Standards or the B.R.C. 1981, to protect the public health, safety,
and welfare, the Director of Public Works will specify the standards to be applied to the design
and construction of transportation improvements and may refer to one or more of the references
listed in the References Section of these Standards.

Functional Street Classification

Public streets shall be designed and improved to conform to the applicable functional street
classification as defined on the “Street Function Class and Proposed Street Facilities” map of the
TMP.

Traffic Study

Traffic Assessment

The Director will require an applicant to submit a Traffic Assessment in order to adequately
assess the impacts of any development proposal on the existing and planned transportation
system. The Assessment shall include a peak hour trip generation study projection (Refer to
2.03(J)) and may require additional information as determined by the Director.

Traffic Study Requirements

For any development proposal where trip generation from the development during the peak hour
of the adjacent street is expected to exceed 100 vehicles for nonresidential applications, or 20
vehicles for residential applications the Director will require an applicant to submit a Traffic
Study to evaluate the traffic impacts of the development proposal. The Traffic Study may include
the information required in Subsections (A) through (K), of Section 2.03, “Traffic Study Format,”
of these Standards at the discretion of the Director.

Responsibilities for Traffic Studies

An applicant for construction approval shall be responsible for assessing all traffic impacts
associated with a proposed development, with the city serving in a review and approval capacity.
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(D)

(E)

(F)

2.03

(A)

(B)

©

(D)

(E)

Preparation

A Traffic Study shall be prepared by an Engineer with adequate experience and expertise in
transportation engineering. The Engineer shall be identified in the Traffic Study.

Coordination with City

Transportation consultants and Engineers preparing Traffic Studies shall discuss proposed
development projects with the Director prior to initiating the study. Issues to be discussed
include, without limitation, the TMP, definition of the study area, relevant subarea, area, and
subcommunity plans, methods for projecting build-out volumes, background traffic conditions,
trip generation, directional distribution of traffic, trip assignment, and assessment of potential
transportation hazards. These aspects of the Traffic Study shall be approved by the Director prior
to study preparation.

Submittal

A Traffic Study shall be prepared in conformance with, and including, the information required in
Section 2.03, “Traffic Study Format,” of these Standards.

Traffic Study Format

Study Requirements

The information provided in the Traffic Study shall include the following sections as outlined
below. The study shall be typed and bound, and clearly identify the data and information in the
appropriate sections. In addition, the study shall contain a table of contents, lists of figures, and
tables, and shall identify any map pockets and included drawings.

Introduction

The Traffic Study shall provide an introduction with an overview and discussion of the project or
development proposal.

Site Location and Zoning

Include a vicinity map detailing the property location, a conceptual site plan reflecting the
boundaries of the project or development, and information detailing the designated zoning
district, general terrain and physical features of the site and the surrounding area.

Study Area Boundaries

Include the Study Area Boundaries as determined based on discussions with the Director and
include all roadways and transportation routes providing access to the site and the surrounding
transportation system.

Existing Area Street System Description

Describe and include roadway orientations, functional classifications and geometries, intersection
geometries, and traffic controls, including without limitation signage and striping, speed limits,
parking restrictions, sight distance, transit routes, the presence of bicycle and pedestrian facilities,

2-2

DESIGN AND CONSTRUCTION STANDARDS Effective: December 18, 2023



(F)

(G)

(H)

)

)

and any other related traffic operations information and improvements approved or planned by
government agencies. For identified improvements scheduled by government agencies, include
the nature of the improvements, extent, implementation schedule, and the agency or funding
source responsible.

Existing and Projected Roadway and Intersection Traffic Volumes

Include diagrams that map existing traffic volumes, and each variation of projected traffic
volumes, for all roadways and intersections within the study area. Also provide diagrams that
map the intersection and roadway geometries and traffic control within the study area.

Existing and Proposed Site Uses

Include an identification of the existing land use and proposed land use or the highest potential
land use based on zoning and maximum trip generation where a specific use has not been
determined. If rezoning is proposed, the study shall provide a comparison between the highest trip
generation uses for the existing zoning and the highest trip generation uses for the proposed

zoning.

Existing and Proposed Land Uses in Vicinity of the Site

Document any vacant land or potential redevelopment that may result in a change in traffic
volume conditions within the study area during each time period studied. Perform and provide
trip generation on these parcels and include the trips generated from these parcels in the trip
volume diagrams and level of service analyses for each appropriate time period studied.

Transportation Demand Management Strategies

Include an outline of transportation demand management strategies to mitigate traffic impacts
created by proposed development and implementable measures for promoting alternate modes of
travel, including but not limited to the following:

(1)

2)

Site Design: Incorporate design features that facilitate walking, biking, and use of
transit services to access a proposed development, including features such as transit
shelters and benches, site amenities, site design layouts, orientations and connections to
increase convenience for alternate modes and reduce multiple trips to and from the site,
and direct connections to existing offsite pedestrian, bicycle, and transit systems.

Programs and Education: Incorporate alternate modes programs, such as providing
transit passes to employees and residents, van pooling to the site by a major employer,
ride-sharing, parking pricing, and planned delivery services, and educational measures
such, as promoting telecommuting, distributing transit schedules and trails maps, signing
alternate travel routes, and providing an onsite transportation coordinator or plan to
educate and assist residents, employees, and customers in using alternate modes.

Trip Generation

Traffic estimates for the proposed project and potential developed or redeveloped properties in
the study area shall be obtained by performing trip generation using the procedures outlined in the
most current edition of the Trip Generation Manual of the Institute of Transportation Engineers
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(ITE). If adequate Trip Generation Manual data is not available for a specific land use, the
procedures used to estimate trip generation data shall be approved by the Director. Include the
following specific trip generation information:

(1)

2

)

Summary Table: List each land use that requires trip generation analysis, including the
project plus developed or redeveloped land uses within the study area. For each trip
generation summary include land use type, amount, intensity, average trip generation
rates for total daily traffic and peak hour traffic (a.m., noon and/or p.m. peak hour traffic
generation may be required), and the resultant total trips generated for each time period
and each land use.

Calculations: Calculation of projected trip generation for any land use, used to
determine study area impacts, shall be based on the following:

(a) Trip generation formulas (or rates, if formulas are not available) published in the
most recent version of the 7Tr7ip Generation Manual. Trip generation reports from
other industry publications may be considered but are subject to the approval of
the Director.

(b) A local trip generation study, following procedures outlined in the most recent
version of the Trip Generation Manual, if no published rates are available and
similar land uses can be studied.

(©) Additional data or studies from other similar jurisdictions. Trip generation
obtained in this fashion is subject to the review and approval of the Director.

Trip Generation Reductions: Credit for any trip reductions is subject to review and
approval in advance by the Director. Anticipated trip reduction assumptions should be
discussed and approved by the Director prior to the preparation of the Traffic Study. Trip
reductions typically fall into one of two categories: those that reassign some portion of
the trip generation from the surrounding roadway network (passerby and diverted trip
reductions), and those that remove trips generated from the land use trip generation
(internal and modal split reductions).

(a) Use of passerby and diverted trip reductions may be evaluated and considered in
reducing the additional estimated total trip generation of a new land use.
However, passerby and diverted trip reduction factors are not to be applied
directly to reduce trip generation and turning movement volumes at driveways
serving the studied land use. These factors are subject to the approval of the
Director.

(b) Internal trip reductions and modal split assumptions may reduce the total trip
generation of a land use. These factors considered in the Traffic Study shall
supply analytical support and detailed documentation to demonstrate how the
estimates were derived and incorporated and are subject to the approval of the
Director.
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(K)  Trip Distribution/Assignment and Modal Split

Trip distribution/assignment of any generated traffic estimates shall be clearly summarized and
illustrated for each access route entering and exiting the generating land use, using the study area
transportation system as a basis. Include the following specific trip distribution/assignment
information:

(1) Trip Distribution: The trip distribution for each site shall be identified and illustrated
with a graphical figure detailing the percentages making each movement, at each
intersection in the study area. The trip distribution shall be logically based upon factors
such as the site’s location within the city’s existing traffic volume data in the study area,
market analyses, applied census data, and/or professional engineering judgment. Trip
distribution assumptions are subject to the approval of the Director.

2) Trip Assignment: Trip assignment shall be done by applying the trip generation totals
for each time period studied, to the trip distribution percentages developed. The trip
assignment shall develop anticipated traffic volumes for each of the movements
identified by the trip distribution and each of the time periods identified in the analyses.
The resulting traffic volumes shall be illustrated with graphical figures detailing the
anticipated volumes making each movement, at each intersection in the study area, during
each time period studied.

(L)  Existing and Projected Traffic Volumes

(1) Traffic Volume Scenarios: Five traffic volume scenarios and three separate times of
the day may be required to be included in a Traffic Study analysis. The applicant shall
meet with the Director to determine the scenarios and time periods to be studied, prior to
the development of the Traffic Study. The number of scenarios and time periods to be
studied are subject to the approval of the Director. The potential scenarios and time
periods include the following:

(a) Scenario 1 - Existing Conditions: An analysis of existing traffic conditions will
be required in the Traffic Study. Existing Conditions analysis should attempt to
model traffic conditions at the time the Traffic Study is being prepared. Traffic
counts that are older than the year the study is being prepared shall be factored up
or adjusted to existing year volumes.

(b) Scenario 2 - Anticipated Project Completion Year Without Project Volumes:
Include an analysis of the anticipated traffic conditions during the year the
project is intended to be finished and traffic is generated. The analysis shall
anticipate the increase in background traffic volumes and the generation of other
related projects that are not present in the existing condition, but would likely be
completed and generating trips in this time period. The trip generation for the
proposed project shall not be included in this scenario. If the project is intended
to be completed the same year that the Traffic Study is being prepared, then this
scenario is the same as Scenario 1 - Existing Conditions.

(©) Scenario 3 - Anticipated Project Completion Year With Project Volumes: This
scenario is the same as Scenario 2, except that the project volumes are assigned
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M)

2)

3)

4)

to the roadway network and included in the analyses.

(d) Scenario 4 Future Buildout Conditions Without Project Volumes: An analysis of
the anticipated traffic conditions during buildout, using the projected buildout
year defined in the city’s TMP. The analysis shall anticipate the increase in
background traffic volumes and the generation of other related projects that are
not present in the existing condition, but would likely be completed and
generating trips in this time period. The trip generation for the proposed project
should not be included in this scenario.

(e) Scenario 5 Future Buildout Conditions With Project Volumes: This scenario is
the same as Scenario 4, except that the project volumes are assigned to the
roadway network and included in the analyses.

Traffic Volume Projections: The traffic volume projections shall identify existing
and projected daily traffic counts and peak hour turning movement counts for each access
point, intersection and street identified in the Traffic Study area for each of the
aforementioned scenarios required in the study.

Time Periods: Each scenario may be required to look at three different time periods
(the a.m., noon and p.m. peak hour conditions). The Director will determine which time
periods and scenarios are required for each Traffic Study depending upon the project’s
size, location, types of land uses and other pertinent factors.

Raw Traffic Count Data: Include all raw traffic-count data for average daily and peak
hour conditions and traffic analysis worksheets in the appendices of the Traffic Study for
reference. Computer techniques and associated printouts may be used for this part of the
report.

NOTE: All total daily traffic counts must be actual machine counts, not based on
factored peak hour sampling. Latest available machine counts from the city, and other
agencies, may be acceptable if not more than 2 years older than the year the Traffic Study
is being prepared. Data older than the year the Traffic Study is being prepared shall be
factored up to current year numbers, using growth rates approved by the Director.

Transportation Service Standards

Include a discussion and analysis assessing the impacts of the project or development proposal on
the existing and planned transportation system in the study area with respect to the following
traffic impact and mitigation objectives:

(1)

Transportation Master Plan Objectives: TMP service standards’ objectives include
the following:

(a) No long-term growth in auto traffic over current levels described as a 0 percent
increase in vehicle miles traveled.

(b) Reduction in single occupant vehicle travel to 25 percent of total trips.
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™)

O)

2)

(©) Continuous reduction in mobile source emission of air pollutants, and no more
than 20 percent of roadways congested at LOS F.

Level of Service Design Guide: LOS standards objectives include:

(a) Minimum LOS D design guide for peak hour conditions for all movements.
Project impacts that maintain LOS D or better for all intersections and street
segments may not be required to provide LOS-related traffic mitigation
improvements.

(b) LOS E and lower peak hour conditions require the implementation of one or
more transportation management strategies consistent with the goals and
objectives of the TMP. A transportation management strategy plan required to
address and mitigate these conditions may include travel demand management,
land use intensity reduction, site design, layout and access modifications, parking
reduction measures, or transportation infrastructure improvements.

Level of Service Analysis

(1)

2)

)

4)

The Traffic Study shall provide LOS analyses for all study area intersections (signalized
and unsignalized) and mid-block roadway segments using methodologies outlined in the
current Highway Capacity Manual. The analyses should be performed for Scenarios 1
through 5, described in Section 2.0 3(L), “Existing and Projected Traffic Volumes,” and
for each time period (a.m., noon and/or p.m. peaks) that is required in the Traffic Study,
unless otherwise required by the Director.

Level of service analyses shall consider the appropriate infrastructure, lane usage, traffic
control and any other pertinent factors for each scenario to be studied. Intersections with
planned improvements, discussed in city planning documents, may have those
improvements shown in the level of service analyses.

Signalized intersection level of service analyses shall use the existing timing and phasing
of the intersections for all scenarios. If the analyses are to deviate from existing timings
or phasing, then a detailed signal progression analyses for the affected corridor shall also
be provided.

The results of the level of service analyses for each scenario and each time period shall be
summarized into one or more tables that illustrate the differences in level of service for
each scenario. At a minimum, these tables shall list the level of service results for each
intersection to include the level of service for each approach and the total intersection
level of service, as well as the appropriate delay values for each approach and the total
intersection. These tables shall highlight any locations where the addition of project
traffic has caused any approach of any intersection to fall below the LOS D standard for
the city.

Traffic Counts and Analyses Worksheets

Provide capacity analysis calculations based on the planning or operational analysis techniques
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(P)

contained in the current Highway Capacity Manual or subsequent highway capacity techniques
established by the Federal Highway Administration, including the following:

(D) Raw Traffic Count Data: Include all raw traffic count data for average daily, hourly
Average daily trip (ADT), and peak hour conditions and traffic analysis worksheets in the
appendices of the Traffic Study for reference. Computer techniques and associated
printouts may be used for this part of the report.

() Level of Service Analyses: Include all level of service analyses performed for
intersections and roadway links. If signal timing or phasing changes are proposed for
traffic mitigation and the signal is currently part of a coordinated system, a progression
analysis will be required to ensure that adequate progression is maintained or provided.
All progress analysis and assumptions to be used shall be reviewed and approved by the
Director.

Traffic Control and Signals

The Traffic Study shall discuss and analyze any traffic control measures that may be necessary to
serve a proposed project or development. Any traffic control measures are to be evaluated based
on the requirements established in the Manual on Uniform Traffic Control Devices (MUTCD)
and by the city, and will be applied as necessary to ensure safe and efficient operation of the
city’s transportation system. The analysis shall demonstrate the need for traffic control measures
considering the objectives and policies of the TMP and alternative site designs in order to
minimize or mitigate traffic impacts from the proposed project or development. The following
traffic control measures are to be addressed:

(1) Regulatory Signage, Markings and Islands: These traffic control measures shall be
applied as necessary in conformance with the MUTCD and city standards and policies.

2) Traffic Signals: The installation of new traffic signals is not encouraged by the city and
all possible alternatives to signalization shall be evaluated before the installation of a new
traffic signal will be considered. The need for new traffic signals will be based on
warrants contained in the MUTCD and on city policies. In determining the location of a
new signal, safety and community traffic circulation and progression will be the primary
considerations. If a traffic signal is suggested as part of a mitigation package, and the
intersection lies within a series of coordinated traffic signals, then a progression analysis
may be required to ensure that adequate progression may still be provided. Generally, a
spacing of one-half mile between all signalized intersections is to be maintained, to
achieve optimum capacity and signal progression. Pedestrian and bicycle movements
shall be considered in all cases and adequate pedestrian clearance is to be provided in the
signalization design.

3) Intersection and Access Locations: To provide flexibility and safety for the existing
roadway system and to ensure optimum two-way signal progression, an approved traffic
engineering analysis shall be made to properly locate all proposed intersections that may
require signalization, and any accesses to the proposed development.
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(Q) Hazard Assessment

The Traffic Study shall include a Hazard Assessment if the development has immediate frontage
on a High Risk Network street (as detailed in the most recent version of the Vision Zero Action
Plan). The applicant must evaluate if future conditions being proposed by the development create
a new potentially hazardous condition or worsen an existing potentially hazardous condition or
identified crash pattern. If a potentially hazardous condition has been identified, proven safety
countermeasures to mitigate the hazard are to be included. The Hazard Assessment shall include,
but is not limited to, the following sub-sections:

(1) Existing Conditions and Proposed Project

(a) Summarize existing conditions (including the past five years of fatal and serious
injury crashes in the project vicinity) and the proposed project as defined by the
Traffic Study requirements and relevant to identifying existing and new potential
hazards (e.g., study area, existing and planned transportation system, multi-modal trip
generation, distribution/assignment, modal split, traffic volumes, traffic control, and

signals).

(2) Analysis

(a) Applicant must analyze if future conditions being proposed by the development
exacerbate existing or create new potentially hazardous conditions for public transit
operations and for people walking, bicycling, driving, or using a mobility device or
scooter. The methodology for analysis should account for the amount, movement
type, sightlines, and speed of projected vehicle trips and projected changes to the
public right-of-way in relation to the presence of public transit vehicles or people
walking, bicycling, driving, or using a mobility device or scooter.

(b) Analysis must:

(1)

(i)

(iii)

(iv)

Address the project’s direct and indirect physical changes to the existing
baseline conditions

Describe the intensity (e.g., number of vehicle trips), location (e.g.,
driveway, particular streets), and other project features that may be relevant
to address the significance criterion. Be specific (e.g., the project would
generate 120 vehicle trips into the driveway during the p.m. peak hour), do
not generalize (e.g., the project would generate a modest number of vehicle
trips).

The impact analysis shall assume the project will comply with laws and
regulations. The analysis shall describe how compliance would occur, what
it would entail, and how it may reduce impacts

Table 2-1 provides a sample of the circumstances, which may result in
potentially hazardous conditions for people walking, bicycling, driving, or
using a mobility device or scooter. This is not an exhaustive list of
circumstances, under which, potentially hazardous conditions would occur.
Additional hazardous conditions may be identified at the Director’s
discretion.
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Table 2-1: Sample of Potentially Hazardous Conditions

Adds a new site access or modifies an existing site access by
adding new movements that were not previously permitted

Increases automobile volumes crossing sidewalks, paths, or
trails

Increases corner radius and thereby increases the speed of
turns or pedestrian/bicycle crossing distance

Increases the number of automobile lanes
Increases crossing distances
Adds unprotected left turn movement

Increases the volume of pedestrians across an uncontrolled
mid-block crosswalk

Adds obstructions or slopes that diminish the sightline
between road users

(3) Mitigation

(a) If a potentially hazardous condition is identified, the site development plan must

identify and implement feasible mitigation measures using proven safety

countermeasures to avoid or reduce the impact. The Engineer shall describe the
location, nature, and extent of proposed mitigations to ensure compatibility with the
City's transportation system and the goals of the TMP. Mitigations may include site

design, layout and access modifications, parking reduction measures, or
transportation infrastructure improvements.

(b) Proven safety countermeasures can be found in resources including the Boulder
Vision Zero Action Plan, and national guidelines such as the FHWA Proven Safety
Countermeasures, the Crash Modification Factors Clearinghouse, and NACTO
Publications such as the Urban Street Design Guide, Urban Bikeway Design Guide,

and Transit Street Design Guide.

(4) Hazard Assessment and proposed mitigations measures are subject to the approval of the

Director.
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(R) Noise Attenuation

If residential development is planned adjacent to a roadway designated collector or greater, the
city may require noise attenuation measures. A discussion and analysis of noise attenuation
measured using the methods in the Fundamentals and Abatement of Highway Traffic Noise
Textbook is to be included in all traffic studies for residential developments adjacent to roadways
designated collector or greater.

S Recommendations

(D The Traffic Study shall include a section in the report that provides any recommendations
of the Engineer. These recommendations shall include the Engineer’s recommended
location, nature and extent of proposed transportation improvements associated with the
project or development to ensure safe and efficient roadway operations and capacity, and
compatibility with the city's transportation system and the goals of the TMP.

2) These recommendations are to be supported with appropriate documentation and
discussion of the technical analyses, assumptions and evaluations used to make the
determinations and findings applied in the Traffic Study. In the event that any Traffic
Study analyses or recommendations indicate unsatisfactory levels of service on any study
area roadways, a further description of proposed improvements or mitigation measures to
remedy deficiencies shall be included.

3) These proposed improvements or mitigation measures may include projects by the city or
the Colorado Department of Transportation for which funds have been appropriated and
obligated. These proposals may also include improvements to be funded and constructed
by the applicant as part of project or development construction. Assumptions regarding
future roads, widths and lane usages in any analyses are subject to the approval of the
Director.

4) In general, the recommendation section shall include:

(a) Proposed and Recommended Improvements: Provide a detailed description and
sketch of all proposed and recommended improvements. Include basic design
details showing the length, width and other pertinent geometric features of any
proposed improvements. Discuss and analyze whether speed change lanes are
necessary to serve a project of development adjacent to a collector or arterial
street. Discuss whether these improvements are necessary because of
development traffic or whether they would be necessary due to background
traffic. Specify the approximate timing necessary for each improvement.

(b) Level of Service Analysis at Critical Points: Provide another iteration of the LOS
analyses that demonstrate the anticipated results of making recommended
improvements, such as movement LOS, operational and safety conditions, and
conformance with the city's transportation system goals and TMP. In association
with LOS analyses for recommended improvements, include a comparison of
these results with the background LOS analyses without the proposed project or
development. Where appropriate, this step is to be provided for both near term
(year of project completion) and buildout scenarios.
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(T) Conclusion

Include a conclusion in the report that provides a clear and concise description of the study
findings and recommendations and serves as an executive summary.

(U)  Revisions to Traffic Study

@8 Following city review, the Director may require revisions to a Traffic Study based on the
following considerations:

(a) Completeness of the study,
(b) Thoroughness of the level of service and impact analyses and evaluations,

(c) Compatibility of the study with the proposed access design, project or
development plan and local transportation system,

(d) Compliance with local and state regulations and design standards, and
(e) An analysis of study deficiencies, errors, or conflicts.
2) Revisions may also be required as a result of public process with surrounding

neighborhoods and land uses or review by City Council or the Planning Board.
Additional details requiring Traffic Study revisions may include, but are not limited to,
the following:

(a) An enlarged study area,

(b) Alternative trip generation scenarios,
() Additional level of service analyses, and
(d) Site planning and design issues.

2.04 Site Access

(A)  Access Requirements

All accesses and curb cuts shall be designed and constructed in compliance with these Standards
and the requirements set forth in Section 9-9-5, “Site Access Control,” B.R.C. 1981.

(B)  Access Permit Required

All accesses and curb cuts proposed and constructed on city streets and alleys require a permit, as
set forth in Section 9-9-5, “Site Access Control,” B.R.C. 1981.
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©

Location of Access

(1)

Spacing: Table 21, “Access Spacing Requirements,” shows the required spacing of
access points and curb cuts. Minimum spacing from corners shall be measured from
point of intersection of the street flowlines. Minimum spacing between accesses shall be
measured at the property line.

Table 2-2: Access Spacing Requirements

Minimum Spacing (measured Single Family Other Residential | Commercial Industrial
from edge of access) Residential

Local Streets
- from property line 7.5 10' 10' 10'
- from corner 20' 50' 50' 50'
- between accesses 15' 20' 20' 20'
Collector Streets Permitted only when no

other access is available.
- from property line 10' 10' 10'
- from corner 50' 50' 50'
- between accesses 20' 20' 20'
Arterial Streets Permitted only when no

other access is available.
- from property line 75' 75' 75'
- from corner 150' 150' 150
- between accesses 250’ 250’ 250’

2) Alignment: Accesses shall intersect city streets at a 90-degree angle. Accesses to
properties on opposite sides of a collector or arterial, where turning movements are not
controlled by a center median or access island, shall either be aligned, or offset by at least
150 feet on collectors, or at least 300 feet on arterials. Greater offsets may be required if
left-turn storage lanes are required.

3) Relocation of Existing Access Points and Curb Cuts: Relocation, alteration, or
reconstruction of any existing access points and curb cuts shall meet the requirements of

these Standards.

(D)  Sight Distance

All access points and curb cuts shall provide adequate sight distance as set forth under Section
9-9-7, “Sight Triangles,” B.R.C. 1981.

(E) Restriction of Turning Movements

Along streets designated arterial or greater, or where necessary for the safe and efficient

movement of traffic, the city will require access points and curb cuts to provide for only limited
turning movements, as follows:

(D Access With Barrier Island - Left-Turn Restrictions (“Pork Chop™): Where
restricted turning movements are required by the city, and where the abutting street does
not have a median, a barrier island will be required:

Effective: December 18,2023
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(F)

(G)

(H)

)

(a) Islands shall have a minimum area of 150 square feet, be bounded by vertical
curb, and have an appropriate concrete center surface treatment, approved by the
Director.

(b) Barrier island lanes shall be at least 12 feet wide, have a radius of at least 20 feet,
and be designed to accommodate the largest vehicle using the access on a daily
basis. The island shall provide congruent curb ramps or cut through for
sidewalks. The pedestrian crossing over the barrier island shall be raised. The
dimensions of a raised crossing shall be designed considering standards for
accessible design and site conditions, including topography, stormwater flow,
and location of utilities. The minimum width of the island along the abutting
roadway frontage shall be 30 feet for right-in, right-out only islands, and 15 feet
for islands allowing right-in, right-out and left-turning movements.

) Access With Median Divider Barriers — Left-Turn Restrictions: Median
barriers may be permitted where a median design can improve traffic circulation and
safety, or overall site access. Where permitted, medians shall be at least 4 feet wide, and
shall extend at least 25 feet beyond the right-of-way.

Traffic Control

All accesses shall be designed and constructed with appropriate traffic control and signage
conforming to the MUTCD, B.R.C. 1981, and these Standards.

One-Way Access Lanes

One-way access lanes may be permitted where restricted access is limited to one turning
movement, or where the one-way access improves traffic circulation and safety. One-way access
lanes shall be at least 12 feet wide, have at least radius of 20 feet, and be designed to
accommodate the largest vehicle using the access on a daily basis.

Speed Change Lanes

Speed change lanes shall be required on Colorado state highways as designated in the Colorado
State Highway Access Code in accordance with the standards of Section 4.8 of the Colorado
State Highway Access Code. For all collectors or arterials that are not Colorado state highways,
the Traffic Study shall make recommendations on the need for speed change lanes, based on the
criteria contained in the Colorado State Highway Access Code. When required by the Director
based on the criteria in the Colorado State Highway Access Code, design of speed change lanes
shall conform with Subsection 2.07(D), "Horizontal Alignment," of these Standards.

Access and Curb Cut Type

(D) Driveway Ramp and Curb Cut: All new accesses and curb cuts shall be designed as
driveway ramps and curb cuts, using the standard ramp driveway details provided in
Chapter 11, except as allowed in Subsection (2), along streets where no curb and gutter
exists, or for single family lots where roll-over curbs have been provided.

) Radii Curb Returns: Radii curb return accesses may be required or permitted by the
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Director under the following conditions:

(a) The access is located along an arterial or collector.
(b) Access volumes indicate a need for a radii curb return where the ADT exceeds
500 or where speed change lanes would be required.
(©) The access is designed to restrict turning movements, requiring the installation of
an access island or center median.
(d) The roadway has no curb and gutter.
(e) The access serves an industrial property, or provides for commercial deliveries,
where large truck movements are required.
® The Director determines that a radii access is necessary to ensure adequate traffic
safety and operation.
(2) The access is for a new public street
Table 2-3: Access Design Specifications
Single Family Other Commercial Industrial
Residential Residential
Width (in feet )
- Minimum 10 10 15 20
- Maximum 20 35 35 35
- One-Way Lane N/A 12-18 12-20 14-24
Radii (in feet)
- Minimum N/A 15 15 20
- Maximum N/A 30 30 40
Access Grades
Initial Grade (to a point 10
ft beyond ROW)
- Minimum (1) 3% ") 1% ) 1% ) 1%
- Maximum (+) 8% (+) 6% (+) 6% (+) 6%
Final Grade (G2)
- Minimum (1) 3% (+/-) 1% (+-) 1% (+-) 1%
- Maximum (+/-) 14% (+/-) 8% (+/-) 8% (+/-) 8%
Max Grade Break (+/-) 10% (+/-) 6% (+/-) 6% (+/-) 6%
@) Access and Curb Cut Width

Access and curb cut widths shall be consistent with Table 2-2, "Access Design Specifications," of
these Standards. Access design for Colorado state highways shall conform to the Colorado State
Highway Access Code. All other access widths shall be determined using turning templates, as
designated by the Director, for a 10 MPH design speed for the largest vehicle expected to use the
access on a daily or routine basis. The width of each access shall be the minimum width that is
necessary to serve the property and use. No more than 50 percent of the street frontage shall be
occupied by the access driveway, except for access to a cul-de-sac or flag lot. All access widths
are measured from edge of pavement to edge of pavement (or curb to curb) at the throat of the
driveway (or edge of the right-of-way) and are not inclusive of drive cut transitions or curb return

radii.
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(K)

L)

M)

Access and Curb Cut Radii

Access and curb cut radii shall meet the specifications shown in Table 2-2, “Access Design
Specifications,” of these Standards. All radii are measured from the flowline (front face of the
curb) or from the edge of the pavement where no flowline exists.

Access and Curb Cut Grades

Access and curb cut grades shall be consistent with Table 2-2. The initial grade (G1) shall be a
positive grade, beginning at the back of the sidewalk, the back of the driveway ramp or pan
section, or the edge of the pavement (where no curb and gutter exists), and shall continue at least
10 feet beyond the right-of-way. The final grade (G2) may be positive or negative, depending on
the access conditions. The maximum grade break (or change in slope) shall apply at all grade
changes. Additional grade changes may occur at intervals of at least 20 feet.

Driveways

(D Vehicle Storage: Adequate driveway storage capacity for both inbound and outbound
vehicles to facilitate safe, unobstructed, and efficient traffic circulation and movements
from the adjacent roadway and within the development shall be provided, except for
single-family or duplex residential driveways on local streets. Adequate driveway length
will be subject to approval by the Director and shall extend at least 24 feet beyond the
right-of-way before accessing the first off-street parking space or parking lot aisle.

) Internal Circulation: Developments requiring off-street parking facilities shall
provide onsite vehicular circulation allowing access to all portions of the site without
using the adjacent street system unless a joint access or parking easement with one or
more of the adjacent property owners has been dedicated.

3) Backing Into the Right-of-Way Prohibited: Driveways shall be designed to
contain all vehicle backing movements onsite, except for single family or duplex
residential uses on local streets.

4) Minimum Back-Up Distance for Detached Single-Family Residential
Driveways Accessing Public Alleys: Driveways shall provide for a minimum
distance of 24-feet from the rear of the parking stall or face of garage to the far edge of
the adjacent alley right-of-way or turn around area as required by Chapter 9-9-6, “Parking
Standards,” B.R.C. 1981.

Q) Shared Driveways (Detached Single-Family Residential Only): Shared
driveways to access detached single-family residential lots may be permitted pursuant to
an approved site review or subdivision as set forth in Chapter 9-9-14, “Site Review,”
B.R.C. 1981 or Chapter 9-12, "Subdivision," B.R.C. 1981, if they meet the following
criteria:

(a) A common parking court is provided at a ratio of 0.5 additional spaces per unit if
less than two onsite parking spaces, meeting city requirements, are provided on
each single-family lot served by the shared driveway.
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2.05

2.06

A)

(B)

(b) The shared driveway is no more than 100 feet long, except in districts zoned RL-
1 (Residential-Low 1), RE (Residential-Estate), and RR1 (Residential-Rural 1)
and RR 2 (Residential-Rural 2), where the shared driveway may extend up to 300
feet long if each lot accessing the shared driveway exceeds 10,000 square feet.

(©) The number of units served shall be no more than three lots or houses that have
less than 30 feet of usable frontage on the accessing street.

(d) Adequate turnaround for vehicles is provided either on an individual lot or lots.
(e) The driveway is properly engineered and constructed to mitigate any adverse
drainage conditions and is appropriately surfaced for the type of development,

usage, and zoning district.

® The driveway is at least 12 feet wide.

(2) For units not fronting on the accessing street, addressing shall be located near the
entrance to the shared driveway insuring visibility of the numbering from the
street.

(h) A public access easement, a minimum fifteen feet in width, for the benefit and

use of all properties and property owners accessing the shared driveway has been
dedicated and recorded to ensure legal access rights in perpetuity for each
property served.

(1) Driveway spacing conforms with the requirements in Table 21, “Access Spacing
Requirements,” of these Standards.

Right-of-Way Requirements

Dedication or reservation of public right-of-way required as part of any project or development
proposal shall comply with the requirements set forth in Section 9-9-8, “Reservations,
Dedication, and Improvement of Rights-of-Way,” B.R.C. 1981.

Base Street and Alley Standards

Base Street Standard

Except for residential streets approved pursuant to Chapter 9-12, “Subdivision,” B.R.C. 1981, and
Section 2.09, “Residential Streets,” all new streets shall provide at a minimum the base street
standard components listed in Table 2-3, “Base Street Standard Components.”

Base Alley Standard

Except for residential streets approved pursuant to Chapter 9-12, “Subdivision,” B.R.C. 1981, and
Section 2.09, “Residential Streets,” all new alleys shall provide at a minimum the base alley
standard components listed in Table 2-4, “Base Alley Standard Components.”
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Table 2-4: Base Street Standard Components

Street Component Base Standard

Right-of-Way 60' Minimum Width

Paved Street Section 36' Minimum Width, Curb Face to Curb Face

Travel Lanes Two Travel Lanes, Two-Way Traffic

Curb and Gutter Required Both Sides

Parking Parking Allowed Both Sides

Sidewalks 6’ Preferred Width (5' Minimum), Detached, Required Both Sides
Streetscape Planting Strips* 8’ Width Required Both Sides

*NOTE: In commercial streetside retail zones where 12foot wide attached sidewalks may be provided, streetscape
planting strips may be created using street trees in planting pits with tree grates (15-foot width between back of curb

and back of walk).
Table 2-5: Base Alley Standard Components
Alley Component Base Standard
Right-of-Way 20' Minimum Width
Paved Street Section 18' Minimum Width, Pavement Edge to Pavement Edge
Travel Lanes Two-Way Traffic Allowed
Parking Parking on Alley Not Permitted

2.07 Street Geometric Design

A)

(B)

Minimum Requirements

Except for State Highways and the geometric design variations allowed for residential streets
approved pursuant to Chapter 9-12, “Subdivision,” B.R.C. 1981, and Section 2.09, “Residential
Streets,” all city streets shall be designed in conformance with this section. The design standards
outlined in this section are minimum design standards, and all street design shall meet or exceed
these standards. On streets designated collector or arterial in the TMP, the Director may specify
standards to be applied to street design that may exceed the minimum standards in this section
based on functional need to ensure safe and efficient operation of the street.

Right-of-Way

The right-of-way width required for new streets shall comply with the requirements of Section 9-
9-8, “Reservations, Dedication, and Improvement of Rights-of-Way,” B.R.C. 1981, and shall
include without limitation the following elements:

(D) The paved roadway section including without limitation travel lanes, turning and speed
change lanes, transit lanes, bicycle lanes, and parking lanes;
2) Curbs and gutters or drainage swales;

3) Roadside and median landscaping areas;

2-18

DESIGN AND CONSTRUCTION STANDARDS Effective: December 18, 2023




4)
)
©

Sidewalks and multi-use paths; and

Any necessary utility corridors.

Lane Width

Street lanes shall meet the width specifications shown in Table 2-5, “Preferred Street Lane
Widths,” of these Standards.

Table 2-6: Preferred Street Lane Widths

Street Characteristics

With Fixed-Route Bus

including gutter pan)

. L With Parking Lane No Parking Lane Transit Service and No
Design Criteria Parking Lane
Preferred Preferred Preferred
General Purpose s s s .
Travel Lanes* 10 10 11’ (Outside lane)
Auxiliary Lanes* 10° 9’ 10°
Conventional Bike 7 6.5° 7
Lanes
Contra-Flow Bike
Lanes (On One- 7 6.5’ N/A
Way Streets)
Buffered | Bike 7° 6.5° 6
Bike Lane )
Lanes Buffer 3 3 2’
79
Bike (for parking protected bike
Lane lanes, a painted 3’ buffer is 7 7
Sepa‘rated between curbside of parking
Bike lane and bike lane)
Lanes
3’ 3’ 3’
Buffer . . . . . .
(with vertical element) (with vertical element) (with vertical element)
12°
Two-way bike lane (for 12’
Two-Way | Bike | parking protected bike lanes, | Two-way bike lane (buffer is N/A
Separated | Lane | a painted 3’ buffer is between | between curbside of parking
Bike curbside of parking lane and lane and bike lane)
Lanes bike lane)
3’ 3
Buffer (with vertical element) (with vertical element) NA
8 ,
Parking Lanes (measured from curb face, N/A 8" (measured from curb

face, including gutter pan)

*NOTES: Travel, auxiliary lane and bike lane dimensions do not include gutter pan width. Auxiliary lanes include,
without limitation, turning and speed change lanes.
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(D)  Horizontal Alignment

(1) Conformance to Street Plan: Horizontal alignment shall conform to the pattern of
streets in the Boulder Valley Comprehensive Plan, TMP, and adopted right-of-way plans
and shall provide continuous alignment with existing, planned, or platted streets with

which they will connect.

) Extension to Property Line: All streets shall be extended to the property lines across
the property to be developed, unless the street to be constructed has been approved by the
city as a cul-de-sac or other no-outlet street.

3) Minimum Horizontal Curve: Street curvatures shall meet the minimum
specifications shown in Table 2-6, “Minimum Horizontal Street Curve Specifications,” of

these Standards.

Table 2-7: Minimum Horizontal Street Curve Specifications

Design Criteria Local Street Collector Street Arterial Street
Minimum Design Speed 20 mph 35 mph 40 mph
Minimum Centerline Radius 100 feet 300 feet 500 feet
Minimum Reverse Curve Tangent 50 feet 100 feet 200 feet
Minimum Intersection Approach Tangent 100 feet 200 feet 300 feet

Table 2-7a: Separated Bike Lane Minimum Horizontal Curve Specifications

Design Criteria Flat, level terrain | Congested, urban Intersection
area approach
Minimum Design Speed 15 mph 12 mph 8 mph
Minimum Centerline Radius* 42 feet 27 feet 12 feet
*Radius assumes a 20-deg lean angle of the bicyclist.
@) Design Horizontal Curve: The design horizontal street curvature shall meet or exceed

the minimum horizontal curvature and be calculated using the following equation:

Where:

R=V2/15* (e-f)

E = rate of superelevation per foot

F = side friction factor

V = vehicle speed in MPH
R =radius of curve in feet

Side Friction Factors
Design Speed Side Friction
(mph) Factor (f)

20 0.26
25 0.23
30 0.22
35 0.20
40 0.18
45 0.16
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(5) Intersections and Street Spacing

(a)
(b)

Angles: All streets shall intersect at right angles (90°).
Minimum Street Spacing: Spacing between streets, as measured from

centerline to centerline, shall equal or exceed the minimum distances shown in
Table 2-7, “Minimum Street Spacing,” of these Standards.

Table 2-8: Minimum Street Spacing

Street Type Minimum Street Spacing

Local 150 feet

Collector 300 feet

Arterial 500 feet

(c)

(d)

(e)

Street Spacing for Signalized Intersections: Signalized intersections,
where feasible, shall be spaced at half-mile intervals. Closer signal

spacing may be approved by the Director based on context-sensitive design.
Signalized intersections shall comply with the TMP and Low-Stress Walk and
Bike Network Plan to ensure signalized intersections along arterial and collector
streets provide controlled crossing where existing and proposed walking and
bicycling network streets cross those arterial and collector streets.

Receiving Width: The minimum receiving width is 20 feet. This may include
both an opposing and receiving vehicle through lane and a paved shoulder and/or
bicycle lane.

Corner Radii: The smallest feasible actual curb radii shall be selected for
corner designs. Corner design shall account for the effective turning radius, the
actual curve of a turning vehicle. This shall include the additional turning area
provided by on-street parking, bicycle lanes, medians, and other roadway
features. Figure 2-1 and Figure 2-2 demonstrate the relationship between the
effective radius and actual curb radius. Table 2-8 shall be used to determine
actual versus effective turning radii for SU-30 design vehicles.

The effective radius shall be analyzed for the design vehicle; the default design
vehicle is the SU-30 for all intersections. The Director may require a different
design vehicle based on functional need to ensure safe and efficient operation of
the street (for example, a bus or transit route, or a semi-tractor and trailer on
streets with industrial land-uses).

The Director may require a larger effective curb radii to provide no
encroachments at locations served by transit and where the transit agency
operators have policies that prohibit drivers from encroaching into adjacent lanes.
The Director may require a mountable truck apron for locations where large
trucks turn infrequently, but there is limited space for encroachment. The truck

Effective: December 18,2023

DESIGN AND CONSTRUCTION STANDARDS 2-21




apron design shall provide a smaller effective radius for the design vehicle and a
larger effective radius to accommodate larger vehicle turn movements. Figure 2-
3 is an example of a truck apron.

RA(1) = Existing
Actual Radius
RE(1) = Effective Radius
RA(2) = Proposed
Actual Radius

RE(2) = Proposed
Effective Radius

Figure 2-1: Actual and Effective Radius At A Conventional Intersection Corner

 H T

7 \Original Face
: of Curb

RA = Actual Radius
RE = Effective Radius

(i
b

Figure 2-2: Actual and Effective Radius At An Intersection Corner With A Curb Extension

Table 2-9: Relationship between Effective and Actual Radius for the Default Design Vehicle (SU-
30)

Street B
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Parking No No Yes Yes
Bike Lane No Yes No Yes
Parking Bike Lane
No No RA =30’ RA =25’ RA =25’ RA <10’
(RE=30") (RE=30") (RE=30") (RE=30")
g No Yes RA =25’ RA =15 RA <10’ RA<S’
= (RE=30") (RE=30) (RE=30) (RE=30")
)
Yes No RA =25’ RA <10’ RA<S’ RA <5”
(RE=30") (RE=30") (RE=30") (RE=3%)
Yes Yes RA <10’ RA<S RA<Y RA<S
(RE=30") (RE=30") (RE=35") (RE=45)

*When the difference between the effective and actual corner radii becomes larger, or
when the effective radius cannot be reduced to what is necessary for the control vehicle,
the director may require a curb extension.

) Allowable turning encroachments for curb radii design: The following
shall be used to reduce effective and actual curb radii. The SU-30 design vehicle
turns may encroach into other lanes as follows:

il.

iii.

For turns onto local streets from arterial, collector, or local streets, the
design vehicle is allowed to utilize the entire width of the departing and
receiving lanes, including oncoming travel lanes, to negotiate the turn.

At intersections where the minor leg is stop controlled and the major leg is
uncontrolled, turns are allowed to use the entire width of both the minor leg
departing or minor leg receiving lanes, including oncoming travel lanes, to

negotiate the turn.

At signalized intersections that have a “No Right on Red” restriction, turning
vehicles are allowed to utilize multiple lanes on the receiving street to
complete their turn.

(2) Additional Corner Radii Design Considerations: The following turning
scenarios shall be used to reduce the effective and actual curb radii:

Emergency vehicles are allowed to utilize the entire street pavement
width for departing and or receiving lanes to negotiate turns, including
all adjacent and oncoming travel lanes.
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ii. WB-40 and larger design vehicles are allowed to utilize adjacent lanes on
the departing and receiving streets at all intersections; large trucks may
use the entire street pavement width on local streets.

Figure 2-3: Example of A Mountable Truck Apron At An Intersection

(6) Road Width Transition Tapers: Where two street sections or different widths are to
be connected, a transition taper is required between the outside traveled edge of the two
sections. The length of the transition taper shall be calculated using the following
equation:

L=WS

Where: S = Speed in MPH
L = Length in feet
W = Width of offset in feet

This transition is not to be used in the design of left turn storage lanes or speed change
lanes.

Design of tapers for on-street bike lanes shall use a minimum length as calculated using
the formula below:

WS?
b=
Where: L = Longitudinal lane shift (ft), minimum 20 ft
W = Lateral width of offset (ft)

S = Target bicyclists operating speed (mph)

If the bikeway is delineated by paint-only and the off-tracking of a bicycle pulling a
trailer would not put the trailer into a motor vehicle lane, a maximum taper ratio of 2:1
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(longitudinal:lateral) may be required by the Director.

(7) Left Turn Lanes

(a)

(b)

Storage Length: Left turn lane storage length for unsignalized intersections
shall be determined based on traffic volumes using the Leisch nomographs
provided in the ITE “Guidelines for Major Urban Street Design. ” The left turn
storage length for an unsignalized intersection shall not be less than 25 feet.
Unsignalized intersections shall only use single lane turn lanes.

For signalized intersections, left turn lane storage length shall be determined
utilizing the Highway Capacity Manual. The minimum left turn lane storage
length is 80 feet. Single lane left turn storage shall be maximized to the extent
feasible and shall be exhausted before consideration of dual turn lanes. If storage
length requirements cannot be met in a single lane the Director may, after
considering the impacts to the pedestrian and bicycle crossing distance and
expected left turn queuing impacts to safety and intersection operations, approve
a dual or triple left turn lane configuration. In a location where dual left turn
lanes are approved, the lane storage length shall be based on at least 60 percent of
the single lane storage length..

Lane Change Taper: Left turn lane change tapers shall be calculated using the
equation for bay tapers in Subsection (8).

®) Speed Change Lanes: Speed change lanes required for transitional access to turning
lanes shall be designed according to the design standards provided in the ITE “Guidelines
for Major Urban Street Design,” as follows:

(a)

(b)

Bay Tapers: Bay tapers are required for the lane transition from the travel lane
into a turn lane. The bay taper length shall be calculated using the following
equation:

L=WS/3
Where: S = Speed in MPH
L = Length in feet
W = Width of offset in feet

Approach Tapers: Approach tapers are required to transition the position of
travel lanes to accommodate turn lanes. The approach taper length shall be
calculated using the following equation:

L =WS?/60
Where: S = Speed in MPH
L = Length in feet
W = Width of offset in feet
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(E)

)

Cul-de-sacs: Where allowed, cul-de-sacs shall have a minimum pavement diameter of
90 feet, curb face to curb face, and a minimum right-of-way diameter of 115 feet, except
for residential streets approved pursuant to Chapter 9-12, “Subdivision,” B.R.C. 1981,
and Section 2.09, “Residential Streets.” Cul-de-sacs are prohibited on arterial and
collector streets, and are strongly discouraged on local and residential streets. The
Director may permit cul-de-sacs where there is no other possible street or driveway
access to a property from a public right-of-way, or if a cul-de-sac would avoid direct
property access to a collector or arterial.

Vertical Alignment

(1

2)

Minimum Street Grade: All street grades shall equal or exceed the minimum street
grade of 0.5 percent.

Maximum Street Grade: Street grades shall not exceed the maximum street grades
shown in Table 2-9, “Maximum Street Grades,” of these Standards.

Table 2-10: Maximum Street Grades

Street Type Maximum Street Grade

Local 8%

Collector 6%

Arterial 5%

Intersection Approach (Minimum 50°) 4%

Signalized Intersection Approach (Min. 50°) 2%

3)

Design Controls for Vertical Curves: Design control for sag and crest vertical
curves (based on a design speed of 30 mph) shall meet the specifications shown in Table
2-10, “Vertical Curve Design Control,” of these Standards. For design speeds in excess
of 30 mph, design control shall be in accordance with the current edition of “A Policy on
Geometric Design of Highways and Streets,” prepared by the American Association of
State Highway and Transportation Officials.

Table 2-11: Vertical Curve Design Control

Algebraic Difference in Sag Curve Crest Curve

Grades Minimum Vertical Curve Length Minimum Vertical Curve Length

0.5-1.0% 50 feet 100 feet

1.0-3.0% 100 feet 100 feet

30-5.0% 200 feet 150 feet

50-7.0% 300 feet 200 feet

7.0-8.0% 300 feet 300 feet

Min. Vert. Sight Distance N/A 250 feet

4)

Vertical Sight Distance: Vertical curve sight distance shall equal or exceed 250 feet.
Greater vertical sight distance may be required by the Director to ensure safe travel and
street crossings for all transportation modes.
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¥ Sight Distance

All streets and alleys shall provide adequate sight distance as set forth under Section 9-9-7, “Sight
Triangles,” B.R.C. 1981.

€)) Design Sight Distance for Separated Bike Lanes: Departure sight triangles shall
be used to provide adequate sight distance for a stopped driver on a minor roadway to
depart from the intersection.

(a) Parking Restrictions: Separated bike lanes and access driveways shall be
designed so that parking is prohibited within 20 feet of a driveway in locations where
a parking lane is designated between bike lane motor vehicle lane.

(b) Two Stage Crossing: Where side streets intersect the separated bike lane,
intersections shall be designed as two-stage crossings for motor vehicles.

(c) Departure Sight Triangle: Use the following equation to compute the departure
sight triangle between a passenger vehicle and user of the bike lane.

ISDbike == 147 Vbike tg

Where:
ISDpike =

intersection sight distance (length of the leg of sight
triangle along the bikeway) (ft)

Vike = design speed of bikeway (mph)

time gap for passenger vehicle to cross bikeway (s),
use 5.5 seconds

le

Table 26a, “Separated Bike Lane Minimum Horizontal Curve Specifications,” shall
be used to establish the V. value.

AASHTO Green Book Case B sight distance shall be used to calculate the departure
sight triangle between the motorist and the intersecting motorist travel lanes.

(G) Medians

Raised medians are required on new arterial streets. Raised medians, where feasible,
shall extend past the pedestrian crosswalk to allow for a pedestrian refuge zone.

(1) Median Widths: Medians shall be at least 4 feet wide, curb face to curb face. If left
turn lanes are installed in the median, the median width adjacent to the left turn storage
lanes shall be 4 feet and the median width at the start of the left turn lane bay taper shall
be at least 14 feet wide, curb face to curb face. Median design widths shall conform to
Table 2-11, “Median Width Design Standards,” of these Standards.
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Table 2-12: Median Width Design Standards

Function Minimum Width Recommended Width
Separation of Opposing Traffic 4 feet* 10 feet*
Pedestrian Refuge or Traffic Control Device Location 6 feet* 14 feet
Medians Separating Left Turn Lanes 14 feet 20 feet

* NOTE: Cannot accommodate left-turn lanes

(H)

2.08

(A)

(B)

©

(D)

) Landscaping in Medians: Landscaping in medians shall comply with the
requirements of Chapter 3, “Streetscaping,” of these Standards.

Vertical Clearance of Structures

At least 17.5 feet of vertical clearance shall be provided for all overhead structures. Vertical
clearance is measured from the crown of the street to the lowest portion of the structure on all
streets and alleys.

Sidewalks

Required

Sidewalks are required on both sides of all new streets, except for residential streets that were
approved without required sidewalks pursuant to Chapter 9-12, “Subdivision,” B.R.C. 1981, and
Section 2.09, “Residential Streets.”

Conformance with the Transportation Master Plan

Off-street sidewalks may be required as part of any project or development proposal in
conformance with the TMP.

Compliance with Americans with Disabilities Act (ADA)

All public sidewalks shall comply with the requirements of the ADA’s “Standards for Accessible
Design,” which includes without limitation sidewalk widths, grades, locations, markings, surface
treatments, and access ramps.

Minimum Widths

Sidewalk widths shall conform to the dimensions shown in Table 2-12, “Minimum Sidewalk
Widths,” of these Standards.

Table 2-13: Minimum Sidewalk Widths

Minimum Sidewalk Width

Adjacent Land Use
Street Type Commercial/Retail Commercial/Industrial Residential
Local 12 5 4
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Collector

12 5 5

Arterial

12 8 8

Note: All off-street multi-use/bike paths designated in the Transportation Master Plan shall be 12 feet wide.

(E) Vertical Grades

The vertical grade of a sidewalk shall not exceed 8.33 percent, a ratio of 12 feet horizontal to 1
foot vertical (12:1).

At sidewalk locations adjacent to transit stops or transfer points, the Director may require wider
sidewalk sections to provide for adequate passenger storage areas.

(F)  Vertical Clearance

A minimum 8-foot vertical clearance shall be provided between all sidewalk and multi-use path
surfaces and any overhead encroachments.

2.09 Residential Streets
(A)  Purpose

(1)

2)

(B)  Scope

(1)

The residential street standards were developed to allow a variety of choices in the
creation of new transportation corridors within the urban environment under conditions
that will not compromise the safety and function of the city street system. Traditionally
streets have provided the following:

(a) Corridors for pedestrian, bicycle, transit, and motor vehicle movement;

(b) Parking for vehicles;

(©) Fire, police, and emergency access;

(d) Locations for public utilities networks including water supply, sewage,
electricity, telecommunications and gas services, and refuge disposal; and

(e) Postal and other delivery services.
These Standards recognize that streets, if appropriately designed, may provide additional
community amenities including landscape buffers, attractive public gathering spaces,

opportunities for neighborhood interaction, public art, view corridors, and potential
avenues for new technologies.

Location of Streets

(a) These standards are intended to be used for new streets in undeveloped areas of
the city.
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©

2)

3)

(b)

(©)

Where infill development in the existing developed portions of the city requires
the creation of new streets, these alternative standards may be used if the Director
finds, after completing the review process described in Section (C) below, that
the new streets will not impair the functions of the surrounding transportation
system nor negatively impact the character of the surrounding existing
development.

Further, the Director may determine that these standards are appropriate for
redesigning and reconfiguring existing streets. Because the public cost of
retrofitting, reconfiguring, or redesigning existing streets is often expensive,
decisions about reconstruction of individual streets in accordance with these
standards shall be made pursuant to the city’s Capital Improvements Program
process.

Methods of Review

(a)

(b)

(©)

Permitted: The following street types may be developed without review:

(1) Residential collector street
(i1) Residential street
(i)  Residential alley

By Director Review: Residential streets listed in paragraph (B)(2)(a) and the
street types listed below may be developed upon approval by the Director under
the criteria outlined in Section (C) below.

(1) Rural residential street
(i1) Access street
(iii))  Access lane

By Site Review: Those underlined criteria and specifications in the following
residential street standards may be appropriate for modification under certain
limited circumstances. Developments requesting such modifications shall meet
all of the requirements of Section 9-2-14, “Site Review,” B.R.C. 1981, in
addition to the criteria outlined in Subsection (C), “Director Review,” below.

Cumulative Standards: These street standards are intended to be used in combination
with Section 2.07, “Street Geometric Design,” of these Standards. Where the standards
in this section are silent, the criteria or specifications contained in Section 2.07 shall

control.

Director Review

(M

Application: As part of a subdivision application, the applicant for residential street
construction approval shall include plans that depict the building envelopes of all
proposed structures, and the location of proposed trees, street furniture, fire hydrants,
meter pits, utility cabinets, or pedestrians in the right-of-way.
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) Criteria: The Director will consider the following factors in determining whether an
alternative street design is appropriate in a particular location:

(a)

(b)

(c)

(d)

(e)

()

(2

Urban Design: The street should contribute to the creation of an attractive
community and to a clearly defined sense of place. Streets shall be designed with
due attention to building spacing and setbacks, green spaces, attractive materials,
plantings, and landscaping. Pavement and right-of-way widths that are less than
the Residential Street standard should provide a benefit to the community that
includes improved safety, improved site design, the creation of street canopies
through landscaping, and secondary lot access through the use of alleys. Rural
Residential streets shall be consistent with the existing character of the area, or
with an approved subcommunity or area plan.

Street Function: The street should be designed according to its function. This
may require a diversity of street types, each serving a role in a hierarchical
system. The street pattern and any reduced pavement or right-of-way widths
should provide acceptable levels of accessibility, safety and convenience for all
street users, including emergency service providers. The pattern shall discourage
residential streets from operating as pass through traffic routes for externally
generated traffic, while minimizing the length of time local drivers need to spend
in a low-speed environment.

Connectivity: The neighborhood street pattern should be simple, and logical,
with the following characteristics:

(1) “No outlet” streets will be highly discouraged and allowed only when
street connectivity is unachievable:
(i1) The street pattern provides for safe and convenient movements for

pedestrians, bicycles, and motor vehicles, including transit.

Design Speed: The design of the streets will control vehicular speeds under
normal driving conditions to that specified in the residential street standards,
while maintaining reasonable access for emergency vehicles.

Minimize Maintenance Costs: The street will not create additional city
obligations for maintenance and repair that exceed a standard street section.

Adequate Parking: The site design provides for adequate on-street and off-street
parking to serve the area.

Infill Streets: In the case of infill development, the residential street design will
not impair the functioning of, and will have a compatible transition to, the
surrounding street system and will not negatively impact the character of the
surrounding existing development. No additional density may result from
approval of the reduced rights-of-way provided for in the case of Access Streets,
Access Lanes, or Residential Alleys.
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(D)  Residential Street Sections
Five residential street sections and a residential alley may be applied to the design of residential
neighborhoods as part of subdivisions approved pursuant to Chapter 9-12, “Subdivision,” B.R.C.
1981. Residential streets shall be designed in compliance with the standards outlined in Table
2-13, “Residential Street Design Standards,” “Technical Drawings 2.63 - 2.68,” Chapter 11, of
these Standards, and the requirements of this Section.

€)) Residential Collector Street: The residential collector street collects and distributes
neighborhood traffic from residential streets to community collector and arterial
transportation systems and provides access to individual properties. The residential
collector street is designed for residential streets where anticipated traffic volumes range
from 1,000 to 2,500 vehicle trips per day. In addition to the requirements outlined in
Table 213, “Residential Street Design Standards,” and “Technical Drawing 2.63,”
Chapter 11, the residential collector street shall be designed to meet the following
minimum standards:

(a) Parking: On-street parking is allowed on both sides.
(b) Bicycle Facilities: Additional street and right-of-way width shall be provided

where on-street bicycle lanes are required by a city-adopted subcommunity or
area plan, the TMP, or the BVCP.

(©) Provision of Alleys: Where alleys are provided or required to be provided under
a City-adopted subcommunity or area plan, onsite parking spaces shall be
accessed from the alley and not the street.

(d) Emergency Response: Residential collectors exceeding 500 feet in length from
any intersection shall provide a secondary emergency access at S00-foot
intervals.

) Residential Street: The residential street is designed to provide access to individual
properties as well as access to the higher classification street network. The residential
street provides for neighborhood circulation and may carry neighborhood traffic and
through movements. The residential street shall be designed to meet the minimum
standards shown in Table 2-13, “Residential Street Design Standards,” and “Technical
Drawing 2.64,” Chapter 11, of these Standards.
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Table 2-14: Residential Street Design Standards

Design Residential | Residential | Rural-Type Access Access Residential
Standards Collector Street Residential Street Lane Alley
Street
Design Speed 25 mph 25 mph 20 mph 15 mph 10 mph 10 mph
Design Traffic Volumes | 1,000 -2,500 | 500 - 1,000 [ 500 - 1,000 400 250 N/A
(Vehicle Trips Per Day)
Minimum Right-of-Way 60' 60' 60' 40' 30' 16'
Minimum Pavement 32' 30' 22' plus 2' 26' 20" 12
Section gravel
shoulders
Sidewalk 5! 4' 4" where 4 N/A N/A
required
Streetscape Planting 8 8 N/A N/A N/A N/A
Strip
Minimum Centerline 300' 150’ 150’ 100’ 100’ 100’
Radius
Minimum Curb Radius 20" 20' 20' 10' 10’ 10'
Maximum Length 500 500' 500' 350" 350" N/A
Between Connecting
Streets
Maximum Street 500 500" 500" 150 150 500'
Length - No Outlet
Maximum Street 500' 500' 500' 500' 500' 500'
Length - Loop or Circle
Street
Minimum Turn-Around 35' Radius 35' Radius 30" Radius 30" Radius 25' 25' Radius
Area or “Y” or or “Y” or Radius or or “Y” or
“T” Turn “T” Turn “Y” or “T” Turn
“T” Turn
Emergency Response N/A N/A N/A 150’ 150’ N/A
Set Up Area Intervals
Sidewalk Placement Detached Detached Adjacent to Attached N/A N/A
Required Required Property
Line Where
Required
Curb and Gutter Required Required N/A Required N/A N/A
On-Street Parking Allowed Allowed Allowed Allowed Allowed Not
Allowed
Minimum Lot Frontages N/A N/A 60’ no alley | 60'no alley 60' N/A
40’ w/ alley | 40' w/alley
Maximum Number of N/A N/A N/A 25 single 15 single N/A
Units to be Accessed family family

NOTE: Residential street standards that are underlined may be varied through Section 9-2-14, “Site Review,”

B.R.C. 1981.
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(a) Parking: Parking is allowed both sides or, on residential streets where parking is
restricted or prohibited, off-street parking courts providing parking spaces at a
ratio of 0.5 spaces per dwelling unit shall be provided.

(b) Bicycle Facilities: Additional street and right-of-way width shall be provided
where on-street bicycle lanes are required by a City-adopted subcommunity or
area plan, the TMP, or the BVCP.

(©) Provision of Alleys: Where alleys are provided or required to be provided under
a City-adopted subcommunity or area plan, onsite parking spaces shall be
accessed from the alley and not the street.

(d) Emergency Response: Residential streets exceeding 500 feet from any
intersection shall provide a secondary emergency access at 500-foot intervals.

Rural Residential Street: The rural residential street is designed to provide access to
individual properties as well as access to the higher classification street network. The
rural residential street provides for neighborhood traffic and through movements and is
designed to carry traffic volumes in the range of 500 to 1,000 vehicles per day. The rural
residential street shall be provided where prescribed by a city-adopted subcommunity or
area plan to maintain the rural character of an area or neighborhood. The rural residential
street is a curbless paved street section, with gravel shoulders for parking and open
roadside ditches for drainage. In addition to the requirements outlined in Table 213,
“Residential Street Design Standards,” and “Technical Drawing 2.65,” Chapter 11, the
rural residential street shall be designed to meet the following standards:

(a) Parking: Allowed on both sides of the street.

(b) Turnaround Standard (No Outlet Streets): If a “’Y” or “T” turnaround is proposed
in place of a standard cul-de-sac bulb turnaround, the “Y” or “T” turnaround
shall be designed 60 feet long and 20 feet wide. The turnaround area (including
sidewalks if required) shall be contained within the dedicated right-of-way.

(©) Provision for Future Sidewalks: If sidewalks are not required at the time of initial
street construction, adequate space in the right-of-way shall be reserved for a
future sidewalk and commitments from adjacent property owners to participate in
assessment districts shall be obtained, so that sidewalks can be added and funded
in the future when they are appropriate.

(d) Sidewalk Placement (Where Required): Sidewalks shall be required where
vehicular traffic volumes are anticipated to exceed 1,000 trips per day, on routes
to school, and as prescribed by a city-adopted subcommunity or area plan.
Sidewalks shall be placed outside of the paved roadway and drainage ditch, and
inside the right-of-way line.

(e) Roadside Drainage Ditches: Side slopes along roadside drainage ditches shall be
4:1, and driveway culverts, at least 12 inches in diameter with flared end sections
or headwalls, shall be installed by owners at driveways.

() Land Use Requirements: Lot frontages shall be at least 60 feet wide, unless alley
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access is provided. Lot frontages with alley access shall be at least 40 feet wide.
Two onsite parking spaces, meeting all city requirements, shall be provided on
each single-family lot.

(2) Provision of Alleys: Where alleys are provided or required to be provided under
a city-adopted subcommunity or area plan, onsite parking spaces shall be
accessed from the alley and not the street.
(h) Emergency Response: Rural residential streets exceeding 500 feet from any
intersection shall provide a secondary emergency access at 500-foot intervals.
4) Access Street: The access street provides public access to no more than 25

single-family dwelling units, where anticipated vehicular volumes would not exceed 400
trips per day. The access street is narrow, to ensure slower speeds for vehicular travel,
and provides sidewalks along both sides of the street. In addition to the requirements
outlined in Table 2-13, “Residential Street Design Standards,” and “Technical Drawing
2.66,” Chapter 11 of these Standards, the access street shall comply with the following
minimum standards:

(a)

(b)

(©)

(d)

(e)

()

(2

Parking: Parking is allowed on both sides of the street or, if parking is not
provided on-street, a parking court at a ratio of 0.5 spaces per dwelling unit is
required.

“L” Intersections: “L” intersections may be permitted as part of subdivision and
are subject to approval by the Director. Where permitted, “L” intersections shall
have at least a 150-foot-long tangent street section from the intersection to the
closest curvature and a minimum corner radius of 50 feet.

Circle or Loop Street: If a circle or loop street is proposed as part of subdivision,
the street shall connect to a higher classification street, or connect to two separate
perpendicular or offset higher classification streets.

Turnaround Standard (No outlet streets): If a “Y” or “T” turnaround is proposed
in place of a standard cul-de-sac bulb turnaround, the “Y” or “T” turnaround
shall be designed with a 60-foot length, 20-foot width. The turnaround area
(including sidewalks if required) shall be contained within dedicated
right-of-way.

Land Use Requirements: A residential access street shall connect to a higher
classification street. Lot frontages shall be at least 60 feet wide, unless alley
access is provided. Lot frontages with alley access shall be at least 40 feet wide.
Two onsite parking spaces, meeting all city requirements, shall be provided on
each single-family lot.

Provision of Alleys: Where alleys are provided or required to be provided under
a city-adopted subcommunity or area plan, onsite parking spaces shall be
accessed from the alley and not the street.

Emergency Response: Access streets exceeding 175 feet from any intersection
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)

(6)

shall provide a fire apparatus setup area at 150-foot intervals. The setup area shall
provide at least 30 foot long, 25-foot-wide clear zone, and is subject to approval
by the Fire Department.

Access Lane: The access lane provides public access to no more than 15 single family
dwelling units, where anticipated vehicular traffic volumes would not exceed 250 trips
per day. The access lane is a narrow “shared street” for all modes of travel (vehicular,
bicycle, and pedestrian), without curb and gutter or sidewalks, and must connect with a
higher classification street. In addition to the requirements outlined in Table 213,
“Residential Street Design Standards,” and “Technical Drawing 2.67,” Chapter 11, the
access lane shall comply with the following minimum standards:

(a) Parking: Parking is allowed.

(b) “L” Intersections: “L” intersections shall have a minimum 150-foot long tangent
street section from the intersection to the closest curvature and a minimum corner
radius of 50 feet.

(©) Circle or Loop Street: A circle or loop street shall connect to a higher
classification street or connect to two separate perpendicular or offset higher
classification streets.

(d) Turnaround Standard (No outlet streets): A “Y” or “T” turnaround shall be
designed with a 60-foot length, 20-foot width. The turnaround area (including
sidewalks if required) shall be contained within dedicated right-of-way.

(e) Land Use Requirements: An access lane shall connect to a higher classification
street. Lot frontages shall be at least 60 feet wide. Two onsite parking spaces,
meeting all city requirements, shall be provided on each single-family lot. If the
minimum lot frontage requirement is not met, additional parking spaces shall be
provided at a ratio of 0.5 spaces per dwelling unit as a part of the subdivision.
These required spaces shall be located on private property.

® Right-of-Way Landscaping: Landscaping other than ground cover or low
shrubbery shall be placed outside of the right-of-way.

(2) Emergency Response: Access streets exceeding 175 feet from any intersection
shall provide a fire apparatus setup area at 150-foot intervals. The setup area
shall provide a minimum 30-foot long, 25-foot-wide clear zone, and is subject to
approval by the Fire Department.

Residential Alley: The residential alley is to provide secondary vehicular access to the
rear of lots in detached single-family dwelling subdivisions with narrow street frontages,
in order to limit curb cuts from the street and increase on-street parking. Alleys are most
beneficial when lot widths are narrower than 50 feet. In addition to the requirements
outlined in Table 2-13, “Residential Street Design Standards,” and “Technical Drawing
2.68,” Chapter 11 of these Standards, the residential alley shall be designed to meet the
following minimum land use requirements: Backup distance for parking and garage
access from the alley shall be 24 feet, including the 16-foot alley right-of-way width, and
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the remaining backup distance shall be provided on the lot being served.

2.10 Emergency Access Lanes

(A)

(B)

©

(D)

Emergency Access Required

All industrial, commercial, and residential developments shall provide adequate emergency
vehicle access. Adequate emergency access is a minimum 20-foot-wide unobstructed fire
apparatus access road with an unobstructed vertical clearance of 15 feet, and meets all applicable
standards as set forth in Chapter 10-8, “Fire Prevention Code,” B.R.C. 1981.

When Emergency Access Lane is Required

When adequate emergency access is not available from a public street, an applicant for
construction approval shall construct an emergency access lane. Emergency access lanes must
accommodate all emergency vehicles, including fire equipment.

Secondary Emergency Access

Secondary emergency access lanes shall be provided to structures whenever the distance to the
nearest public street equals or exceeds 500 feet. Secondary access lanes shall conform to all
design requirements specified for emergency access lanes.

Local Emergency Access Lane Standards

In addition to the emergency access standards set forth in Chapter 10-8, “Fire Prevention Code,”
B.R.C. 1981, an emergency access lane shall equal or exceed the following standards:

(D Direct Route: Emergency access lanes shall provide the shortest practical direct access
to points of concern, and be entirely contained within a minimum, continuous 20-foot-

wide emergency access easement or public right-of-way.

2) Distance From Structure: Emergency access lanes shall be provided whenever a
structure is located more than 150 feet from fire apparatus access.

3) Surface: An emergency access lane shall consist of either of the following:

(a) Two concrete strips at least 4 feet wide, with a 4-foot separation between them.
Vegetation other than grass shall not be permitted in the separation area.

(b) A minimum continuous paved surface width of 12 feet.

4) Radius: An emergency access lane shall provide a minimum turning radius of 25 feet,
or the radius needed to accommodate an SU-30 vehicle.

(%) Turnarounds: If the length of the emergency access lane exceeds 150 feet (without an
outlet accessible to emergency vehicles), then a turnaround with a minimum radius of 45

feet shall be provided.

(6) Grade: The grade for an emergency access lane shall not exceed five percent.
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(E)

(F)

2.1
A)

(B)

©

Exceptions may be allowed with specific approval from the City of Boulder Fire Chief
where this standard cannot be met due to topographical conditions.

@) Vertical Clearance: Vertical clearance from the surface of the emergency access lane
shall be at least 15 feet.

Unobstructed Access

Emergency access lanes shall be kept free and clear of all obstructions. If the Director or Fire
Chief determines that barriers are needed to prevent automobile traffic from using an emergency
access lane, then the applicant for construction approval shall install traffic bollards. Traffic
bollard designs shall provide for immediate access of emergency vehicles, without requiring these
vehicles to stop and maneuver around, or unlock, any structures. The Director and Fire Chief
shall have final approval of all bollard designs.

Access Identification

Signs and pavement markings will be required if necessary, by the Director and Fire Chief to
delineate and identify emergency access lanes. All signage for emergency access lanes shall
conform with the specifications in the MUTCD.

Bicycle Facilities and Multi-Use Path Design
Conformance with Low-Stress Walk and Bike Network Plan

The arrangement, type, and location of all bike lane and multi-use path facilities and routes shall
conform with the "Low-Stress Walk and Bike Network Plan" section in the TMP. The Director
shall specify the standards for design and construction of new bike lane and multi-use path
facilities consistent with these Standards and considering public health, safety, and welfare and
generally accepted engineering principles. The Director may refer to the Transportation
References in these Standards. These Standards shall also apply to marked and signed
contraflow bike lanes to meet bicycle connectivity goals identified in the Low-Stress Walk and
Bike Network Plan where the right-of-way is constrained.

On-Street Bike Lanes - Streets Without On-Street Parking

An on-street bike lane is separated from the motor vehicle travel lane by a single white line. On-
street bike lanes on new streets without on-street parking shall be at least 5 feet wide, exclusive of
the curb pan, or 6.5 feet from the face of any curb. On existing streets where on-street bike lanes
are being added and available right-of-way or improvements space is restricted, the Director may
approve a reduced width of the bike lane; the reduced width shall be at least 5 feet wide, inclusive
of the curb pan.

On-Street Bike Lanes - Streets With On-Street Parking

An on-street bike lane on a street with on-street parking is separated from the motor vehicle travel
lane or parking lane by a single white line. On-street bike lanes on new streets with on-street
parking shall be at least 6 feet wide, exclusive of the parking lane. On existing streets where on-
street bike lanes are being added and available right-of-way or improvements space is restricted,
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(D)

(E)

(F)

the Director may approve a reduced width of the bike lane; the reduced width shall be at least 5
feet wide, exclusive of the parking lane.

Buffered Bike Lanes

A buffered bike lane is separated from the motor vehicle travel lane by a painted buffer space
creating a greater separation between the bike lane and adjacent travel lane. The buffer shall be
marked with 2 solid white lines, and the markings shall otherwise conform with MUTCD
standards. The buffered space shall be at least 2 feet wide. On streets without on-street parking
the bike lane shall be at least 5 feet wide, or 6.5 feet from the face of the curb. Bike lanes on new
streets with on-street parking shall be at least 5 feet wide, exclusive of the parking lane. On
existing streets where buffered bike lanes are to be added and right-of-way or improvement space
is limited, the Director may modify this standard considering safety concerns or approve an on-
street bike lane.

Separated Bike Lanes (One-Way and Two-Way)

A separated bike lane is physically separated from the motor vehicle travel lane through vertical
or horizontal elements and is distinct from the sidewalk. Separated bike lanes have different
forms but all share common elements. Where on-street parking is allowed, the separated bike lane
shall be located to the curb side of the parking (in contrast to on-street and buffered bike

lanes). Separated bike lanes may be one-way or two-way and may be at street level, at sidewalk
level, or at an intermediate level. If located at sidewalk level, a curb or median shall separate the
separated bike lane from the motor vehicle travel lane, and different pavement color or type shall
separate the separated bike lane from the sidewalk. If located at sidewalk level, the separation
may include a landscaped area. If located at street level, the separated bike lane shall be separated
from the motor vehicle travel lane by raised medians, on-street parking, or flexible delineators.
Flexible delineators shall conform with MUTCD standards. Raised medians shall conform to
"Technical Drawing 2.42C," Chapter 11 of these Standards. The Director may require additional
markings, signage, and other improvements to ensure safe and efficient operation of the city's
transportation system.

On streets without on-street parking, a vertical separation shall create a buffer between the bike
lane and the travel lane that is at least 3 feet wide, and the bike lane shall be at least 5 feet wide,
or 6.5 feet from the face of the curb. On streets with on-street parking, the separation shall be a 3-
foot-wide horizontal buffer between the bike lane and the parking lane, and the bike lane shall be
at least 5 feet wide.

On existing streets where separated bike lanes are to be added and right-of-way or improvement
space is limited, the Director may modify this standard considering safety concerns and the
efficient operation of the city's transportation system.

Typical Bicycle Facility Layouts

The following are examples of typical bicycle facility layouts and shall be used as guidance for
separated bike lane facilities. The existing street context and site constraints of each location
shall be taken into account when designing these facilities and engineering judgement may be
used to implement the intent of these example bicycle facility layouts.
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@ One-Way Street Level Separated Bike Lanes at Driveways

BIKE LANE PROTECTION, SEE 5 4
2.42.C FOR CAST IN PLACE — —1 FACE OF CURB
OR XX FOR PRE-CAST

DESIGN

STREET LEVEL BIKE LANE AT DRIVEWAY/CURB CUT WITH PARKING

BIKE LANE PROTECTION, SEE DVIIY
XX FOR CAST INPLACE OR FACE OF CURB
XX FOR PRE-CAST DESIGN

STREET LEVEL BIKE LANE AT DRIVEWAY/CURB CUT WITHOUT PARKING

Q) Sidewalk Level One-Way Separated Bike Lanes at Driveways

I
SEE NOTE 6 '/ CXs <= SIDEWALK =>

OPTIONAL COLORED T
CONCRETE TO DWY
__ DIFFERENTIATE FROM o _
SIDEWALK 7
ROW.

SIDEWALK LEVEL BIKE LANE AT DRIVEWAY/CURB CUT (CONSTRAINED)

LANDSCAPE STRIP
7
SEE NOTE 6 U
/ cXS <> SIDEWALK =
T OPTIONAL COLORED - 1 — = ﬁ—
CONCRETE TO ROW.
DIFFERENTIATE FROM
SIDEWALK

SIDEWALK LEVEL BIKE LANE AT DRIVEWAY/CURB CUT

(a) Typical approach clear space (ACS) for driveways and alleys shall be 20 feet as
shown; in constrained locations the approach clear space may be measured from
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edge of driveway.
(b) In constrained locations the far-side buffer tangent may be reduced to 5 feet.
(c) See Section 2.07, Table 2.5 of these Standards for standard lane widths.

(d) Bike lane tapers preferred at 7:1 shift, minimum 3:1 shift in constrained locations
where speed is < 13 mph.

(e) For bike lanes at sidewalk elevation without buffer treatment, 1-foot minimum
directional indicator strip required within the sidewalk; typically located 1 foot
from the edge of the bike lane.

() Accessible ramp slope (RMP) = 7.8% (8.3% max).

() Accessible cross slope (CXS) = 0.5-1.5% (2% max).

(h) Accessible running slope (RNG) = 5% max.

(1) Driveway slope (DWY) = 12% max.

[R)) Street Level Separated Bike Lanes at Intersection in Retrofit Conditions

OFFSET 1.5'MIN
EDGE LINE, 5

RETROFIT PROTECTED CORNER RETROFIT PROTECTED CORNER
TREATMENT WITH PAINT AND POST TREATMENT WITH CONCRETE
“) Street Level Separated Bike Lanes at Intersections in New or Retrofitted Conditions
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6-16.5'
6'-16.5'

6' MIN

&' MIN./]
R

N

15' PREF RADII FOR
BIKE TURNS, 10' PREF
MIN AND 5" MIN RADII IN
CONSTRAINED
SITUATIONS

TAPER
SEE NOTE 4

TAPER
SEENOTE 4

SHIFT BIKE LANE TO

PROVIDE PEDESTRIAN
REFUGE MEDIAN AND SHIFT BIKE LANE TO PROVIDE
MOTORIST YIELD ZONE PEDESTRIAN REFUGE MEDIAN
AND MOTORIST YIELD ZONE
RECONSTRUCTED PROTECTED CORNER RECONSTRUCTED PROTECTED CORNER TREATMENT WITH CONCRETE
TREATMENT WITH CONCRETE (INTERSECTION BIKE FACILITIES)
(a) Design plans shall be consulted for variations.
(b) Size and shape of corner treatments are dependent on intersection characteristics.

(©) See Section 2.07, Table 2.5 of these Standards for standard lane widths.

(d) Bike lane tapers preferred at 7:1 shift, minimum 3:1 shift in constrained locations
here speed is < 13 mph.

Q)] One-Way Separated Bike Lane and Right Turn Lane
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OPTIONAL VERTICAL
O

N

FACEOF / 1 3k 7 O
CURB 50' MIN |
R4-4 R3-7TR

FACE OF 60’ (<30MPH

CURB 90" (>30MPH)

R3-7R AND R3-7bP
BIKE/TURN LANE - MIXING ZONE TREATMENT (NO PARKING)

6) One-Way Separated Bike Lane and Right Turn Lane

FACE OF
TAPER CURB 50' MIN
SEENOTE 4

R3-7TR

BIKE/TURN LANE - EXCLUSIVE TREATMENT (WITH PARKING)

FACEOF /  p
CURB R4-4 f
12'MIN
SEE NOTE 4 R3-7R AND R3-7bP

BIKE/TURN LANE - MIXING ZONE TREATMENT (WITH PARKING)
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(a) Design plans shall be consulted for variations

(b) Vertical elements may be excluded or modified as needed to accommodate truck
and/or transit vehicles, with a 13-foot minimum where high bus volume is
anticipated.

(©) Bike lane tapers preferred at 7:1 shift, minimum 3:1 shift in constrained locations

where speed is < 13 mph.

(d) See Section 2.07, Table 2.5 of these Standards for standard lane widths.

(e) A ramp up to sidewalk may be provided for people on bicycles prior to vehicular
mixing zone to provide a low stress alternative.

(G) Off-Street Multi-Use Paths
Design for off-street multi-use paths shall conform to Chapter 5 of the AASHTO Guide for the
Development of Bicycle Facilities, 4th edition. The paths shall be at least 10 feet wide with an
inside edge radius of at least 15 feet and shall conform to "Technical Drawing 2.02D," Chapter
11, of these Standards.

(H) Bicycle Parking
Bicycle parking shall be located in a visible and prominent location that is lit at night and
physically separated from automobile parking to prevent vehicles from intruding into the bike
parking area. All bicycle parking constructed in the City of Boulder shall conform to the
provisions in the Section 9-9-6(g), “Bicycle Parking,” B.R.C. 1981 or as adopted in any
subcommunity or area improvement plan.
(1) Bicycle Parking in Sidewalk Area of Public Right-of-Way: Bicycle parking

racks located in the sidewalk area of the public right-of-way shall be designed using

either the inverted “U” rack standard or the inverted “U” racks on rails standard. A

minimum aisle of 5 feet shall be provided for bikes to maneuver in when accessing the

rack. All racks shall be attached to a concrete base using a high security tamper proof
anchor such as a mushroom head carbon steel expansion anchor “spike” #5550 as
manufactured by Rawl or an equivalent theft-proof device.

(a) Inverted “U” Rack: The inverted U rack is designed to park two bicycles, facing
opposite directions, parallel to the rack. For the rack to meet its design
specification of parking two bikes, it must be installed according to the
specifications below, otherwise it will be considered to provide parking for one
bike. The inverted “U” standard may be installed with the following conditions:
1) Where the “U” rack is installed oriented parallel to a wall or curb, at least

3.0 feet shall be provided between the parallel wall or curb and the center
of the rack. Where a bike rack is located near a curb with “head-in”
automobile parking, a minimum distance of 5 feet from the curb to the
center of the rack is required to avoid damage to bicycles or racks by
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(b)

automobiles extending across the curb over the sidewalk.

(i1) Where the “U” rack is installed oriented perpendicular to a wall or curb,
a minimum distance of 4 feet from the wall or curb to the center of the
rack will be provided to allow two bikes to access and use the rack.

(iiil)  Where placed side-by-side, “U” racks shall be placed at least 3.5 feet
apart to accommodate ease of access to the racks.

(iv) Where placed in a series of 2 or more and parallel to a wall, inverted “U”
racks will be separated by a minimum distance of 10 feet between the
centers of the racks to allow access to both sides of the rack.

V) The location of a bike rack shall maintain a minimum unobstructed
sidewalk width of 6 feet from any bicycle parked properly in the rack.

(vi) The location of a “U” rack shall maintain a minimum unobstructed
distance of 3 feet from any pedestrian curb ramp to any bicycle parked
properly in the rack.

Inverted “U” Racks on Rails: The inverted “U” racks on rails are designed to
park four to ten bicycles, with two bikes facing opposite directions parked on
either side and parallel to each inverted “U” rack. These racks allow locking of
frame and wheel with a U-lock and support bikes with two points of contact. For
the rack to meet its design specifications of parking bikes from both sides, it must
be installed according to the conditions of the inverted “U” rack listed above;
otherwise it will be considered to provide no more than half of its designed
parking capacity.

2) Onsite Bicycle Parking: Bicycle parking should generally be provided within 50 feet
of the main building entrance. Racks must be installed according to the guidelines in (1)
above to reach their designed parking capacity. Otherwise, they shall be credited with no
more than half their design capacity. Bicycle parking racks or lockers located on
development or project sites or in parking lots outside of public right-of-way shall
generally be selected from the following standards:

(a)

(b)

Inverted “U” Rack: The inverted “U” rack is recommended for most bike rack
installations and is one of the standards for bicycle parking in public rights-of-
way as required in Subsection G.(1) above. Each rack provides space for two
bicycles and allows flexibility in parking by providing two supports for attaching
locks. The “U” rack may be used individually where space is limited, or, in
circumstances requiring a larger amount of bike parking, inverted “U” racks on
rails may be used to park four to ten bikes. Inverted “U” racks and inverted “U”
racks on rails shall meet the specifications for the dimensions and installation
shown in Chapter 11, “Technical Drawings,” of these Standards

Other Bike Rack Styles: Another rack style may be approved by the Director if it
meets the following criteria:
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2.12
A)

(B)

Q)

(1) Provides at least two contact points between the rack and the bike to
securely support the bike;

(i1) Provides at least a 2 foot by 6-foot parking space for each bike without
the need to lift the handlebars of one bike over those of another to park;

(ii1) Allows the frame and one wheel to be locked to the rack with a standard
high security, U-shaped shackle lock; and

(iv) The rack is uncomplicated and intuitively simple for the bicyclist to use.

(©) Lockers: Bicycle lockers provide secure weatherproof storage for bike parking.
Lockers are recommended for employee and longer-term parking and require
adequate space, since they require more area than bicycle racks.

On-Street Bike Parking (Bike Parking Corrals): The Director may approve on-
street bike corrals in commercial areas where sidewalk space is limited and in locations
with high pedestrian volumes. In approving the design and construction of bike corrals,
the Director shall consider public safety and the efficient operation of the city's
transportation system.

Street Lighting

Scope

The provisions of this section shall apply to public streets and are subject to the restrictions
outlined in the Section 9-9-16, “Lighting, Outdoor,” B.R.C. 1981.

Guidelines for Street Lighting

(1)

2)

3)

Street Light Requests

(a) Public Service Company (PSCo) of Colorado is responsible for providing street
lighting as requested by the city.

(b) Before considering new or additional local street light requests, the city will
require unanimous consent of all affected owners of property within 100 feet of
proposed street light locations and the support of at least 51 percent of the total
number of owners of properties within 500 feet of proposed locations.

Costs: The installation costs of street light fixtures, excluding those that provide a
demonstrated safety need, shall be paid by the applicant requesting the installation. The
city will assume continued maintenance and energy costs associated with new
installations.

Priorities for Installation: Streetlights may be provided on the basis of identified
traffic need with priorities established as follows:
(a) Reduction of an identified nighttime traffic accident problem correctable through
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(b)

(©)
(d)

(e)
(®

street light installation.

Major traffic corridors with significant turning movement conflicts and nighttime
pedestrian activity.

Major traffic corridors with significant night-time turning movement conflicts.

Arterial and collector intersections and/or horizontal or vertical alignment
changes.

Residential street lighting.

Commerecial alleys with significant night-time pedestrian activity.

4) Design: Street lights installed in public rights-of-way shall be an energy efficient
lighting source (LED unless otherwise approved by the Director) with a minimum of
ambient or reflected light (full cut-off fixtures). Poles shall be located so that the center
of the pole is three feet behind the face of the curb. The Director may approve a different
pole location that is between three feet and six feet behind the face of the curb where
necessary to accommodate the needs of other public right-of-way uses in the sidewalk
area. The city has adopted the Illuminating Engineering Society's (IES) American
National Standard Practice for Roadway Lighting as the design standard for all city
streets, with the following modifications:

(a)
(b)

(c)

(d)

(C) Easements

Expressway and Arterial: Street lighting shall be based on IES standards.

Other Streets: Street lighting may be provided at intersections and identified
pedestrian crossings only. Lighting may be considered at locations with
demonstrated needs based on changes in horizontal or vertical alignments.
Fixtures shall have 29-watt LED lighting unless street width or other conditions
justify higher wattage.

Alleys: Except for alleys in commercial areas with significant nighttime
pedestrian activity, the city will not provide alley lighting.

Private Driveways: Street lighting installed at the intersection of private
driveways and city streets shall be installed using city standards, be located
outside of the public right-of-way, and all costs for installation, maintenance, and
continued energy expenditures shall be the responsibility of the applicant
requesting the lighting installation.

Adequate rights-of-way or utility easements shall be dedicated to the city to allow PSCo of
Colorado to install streetlights. Facilities with detached bike paths or sidewalks may use a
combined signage, utility, and pedestrian easement for placement of the street lights between the
curb and bikeway provided that the requirement for 2 feet of horizontal clearance from the
sidewalk or bike path is met. Where a bike path or sidewalk is attached to the street curb and
gutter, streetlights shall be placed behind the sidewalk or path within a minimum 3foot wide
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utility easement. Utility easements for streetlights are not exclusive and may be landscaped or
used for parking subject to city approval. If there is an exclusive gas easement behind an attached
walk or path, the streetlights shall be located beyond that easement in an additional three-foot
wide easement, or the gas easement shall be relocated.

2.13 Transit Stop Facilities

New transit stops and enhancements to existing transit stops shall be designed in accordance with RTD's
"Bus Infrastructure Standard Drawings" and with consideration of NACTO's "Transit Street Design
Guide."

2.14 Traffic Calming Design
(A)  Scope

This section includes guidelines for the implementation of traffic calming elements on public streets. All
elements shall be designed and installed in accordance with the provisions of Chapter 2 of this document
and in conformance with the MUTCD. The Vision Zero Action Plan shall be consulted when determining
if and what traffic calming measures are implemented.

Traffic calming measures are intended to slow motorized vehicles and increase safety for bicycle and
pedestrian users. Measures may also prioritize the movement of bicycles and pedestrians at crossing or
conflict points.

(B)  Traffic Circles

The Director may require the installation of a traffic circle where the Director finds that the operations or
safety of the intersection or the adjoining streets would benefit from such device.

Figure 2-4 illustrates the typical layout and standard dimensions of a traffic circle and Table 2-14 Offset
and Opening Width Dimensions and Table 2-15 Center Island Diameter Dimensions shall guide the
design of the traffic circle. Final dimensions shall be approved by the Director based up site specific
considerations for the safety of all users, the ability for all modes to traverse the intersection, and the
efficient operation of the transportation system.

In locations where crossing streets are not the same width, curb extensions may be used on the wider
street to create consistent approach widths.

In locations where the circulating width is less than 20 feet, the Director may require a mountable truck
apron if the director finds that the expected truck traffic at the intersection will negatively impacts safety
or intersection operations.

Any objects, including plantings and trees, in the traffic circle shall provide a clear zone of visibility
between 36 inches high and 80 inches high from the top of the travel path surface.
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CENTER ISLAND

OPTIONAL TRUCK APRON

OPENING WIDTH ,
VARIES 16-20' SEE
NOTES 34

Figure 2-4: Typical Layout and Standard Dimensions of Traffic Circle

Table 2-15: Offset and Opening Width Dimensions

Table 2-16: Center Island Diameter Dimension for Different Street Widths and Curb Return Radii

Offset Opening Width
5.5” (Max) 16’ (Min)
500 17
4.5° 18
4.0° 19
3.5 or less 20’ (Max)

A B C
. Curb Return Center Island
Street Width Radius Diameter
, 15’ 18’
28 20° 20°
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25° 22°
15° 20°
30° 20° 22’
25° 24
15° 27
36’ 20° 29°
25° 33’
15° 32’
40° 20° 34’
25° 38

(C) Raised Crossings

The Director may require the installation of a raised crossing where the Director finds that the crossing
meets the criteria from the city’s Pedestrian Crossing Treatment Installation Guidelines for additional
crossing treatments.

Figure 2-5 through 2-7 illustrate typical layouts for raised crossings, Figure 2-8 illustrates typical section
of a raised crossing, and Table 2-XXX Dimensions of Approach Ramp Length For Various Roadway
Longitudinal Slopes and Target Grade Breaks and Table 2-16 Target Grade Breaks For Different
Roadway Classifications shall guide the design of the raised crossing. Final dimensions and geometry
shall be approved by the Director based up site specific considerations for the safety of all users, the
ability for all modes to traverse the intersection, and the efficient operation of the transportation system.

The width of the top of raised crosswalks should match the width of the connecting sidewalk, shared use
path, or desired crosswalk, and in no case be less than 10-feet in width.

Installation of a raised crossing shall include modifications to existing street paving, cold plane and
overlay asphalt, or reconstruction of paving to provide a smooth transition and street crown and shall
match adjacent paving materials and thickness.

In locations where positive drainage cannot be achieved the design shall include drain inlet(s) as
necessary to convey stormwater drainage and meet street drainage requirements of Chapter 7.

All crosswalks shall have a minimum of 2 feet spacing from poles, hydrants, and other vertical
obstructions.

Crosswalk cross slopes should be no greater than 2%, however, at mid-block locations the cross slope
may match the existing street grade. Crosswalk cross slope may be 0% if longitudinal slope is sufficient
to self-drain

Crosswalk longitudinal slopes should not exceed 5%

Grade breaks should be determined based on existing roadway speeds and desired speed reduction and
should conform with Table 2-17. Generally, higher grade breaks correspond to higher speed reduction.
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CURB RAMP, AS NECESSARY IF
RAISED CROSSING IS LOWER
THAN SIDEWALK ELEVATION

SUPPLEMENTAL
DRAIN INLET, AS

N R
_\d4 : 1

I

ADVANGED WARNING
SIGN AND ADVISORY
SPEED SIGN, TYP

NO PARKING SIGN \ CROSSING
30' AHEAD OF THE RAMP
ON BOTH APPROACHES

INSTALL TACTILE WARNING PLATE
AT INTERFACE BETWEEN

SIGN, TYP SIDEWALK AND FLUSH CROSSING

Figure 2-5: Typical Layout of Raised Crossing at Mid-Block Location

R

/ SHARED USE PATH

/ R1-1+W-TWC

SUPPLEMENTAL
DRAIN INLET, AS
REQUIRED

\

v
f’_

N\

\— SIDE STREET OR DRIVEWAY

\- INSTALL TACTILE WARNING PLATE
AT INTERFACE BETWEEN
SIDEWALK AND FLUSH CROSSING

Figure 2-6: Typical Layout of Raised Crossing at Intersection Leg Location
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!
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Figure 2-7: Typical Layout of Raised Crossing at Channelized Right Turn Location

16" TRANSITION
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ROADWAY SEE TABLE (SEENOTE 1)
SURFACE | ] | |

Figure 2-8: Raised Crossing Typical Section
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Table 2-17: Dimensions of Approach Ramp Length For Various Roadway Longitudinal Slopes and

Target Grade Breaks
Approach Ramp Length
Roadway 5-6% Grade Break 8-10% Grade Break

Lonsgll(t)‘;imal Uphill Downhill Uphill Downhill

0% 5.0-5.5° 5.0-5.5° 3.0-3.5° 3.0-3.5°
° (3.0-4.0°) (3.0-4.0°) (2.0-2.5) (2.0-2.5)

2 5.0-5.5° 5.0-5.5° 3.0-3.5° 3.0-3.5°
° (3.0’-4.0°) (3.0-4.0°) (2.0-2.5) (2.0-2.5°)

49 5.0-5.5° 8.0-10.0° 3.0-3.5° 5.0-6.0°
° (3.0-4.0°) (6.5°-7.5°) (2.0-2.5) (4.0-5.0°)

6% 5.0-5.5° 11.0-13.5° 3.0-3.5° 6.5°-8.5
° (3.0-4.0°) (9.5°-11.5") (2.0-2.5) (5.5°-7.0°)

Note: Primary ramp lengths assume a 6-inch tall raised crossing. Ramp lengths in parenthesis assume
a 4-inch tall raised crossing.

Table 2-18: Target Grade Breaks For Different Roadway Classifications

Roadway Grade Break Range
Classification Min Max
Local 8% 10%
Collector 5% 6%
Arterial 5% 6%
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CITY OF BOULDER
DESIGN AND CONSTRUCTION STANDARDS

CHAPTER 3

STREETSCAPE DESIGN AND TREE PROTECTION
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3.01 General

(A) Intent

The Streetscape Design and Tree Protection Standards are intended to improve public safety by
preventing sight distance and facility obstructions, mitigating sidewalk and street damage,
promoting suitable landscape species selection for streetscapes, and minimizing tree and
landscape maintenance costs.

(B) Scope

These Standards apply to public and private streetscapes and , include the planting, maintenance,
pruning and spraying, protection, and removal of trees and landscaping materials located,
standing, or growing within or upon any City of Boulder public right-of-way. Tree protection
standards also apply to any existing private trees required to be preserved as a part of a
development approval under Title 9 of the B.R.C. 1981. The requirements of this chapter are in
addition to and supplement those set forth in Chapter 10, “Streetscape & Landscape Standards,”
and applicable streetscape drawings in Chapter 11, “Technical Drawings,” of these Standards and
the B.R.C. 198]1.

(C) Reference Standards

Where not specified in these Standards or the B.R.C. 1981, in order to protect the public health,
safety, and welfare, the Director of Public Works in consultation with the Director of Parks and
Recreation will specify the standards to be applied to the design and construction of streetscapes
and the planting of trees and may refer to one or more of the references listed in the References
Section of these Standards.

(D) City Approval Required

All work associated with the planting, maintenance, and removal of trees and landscaping
materials located, standing, or growing within or upon any City of Boulder public right-of-way is
subject to City of Boulder approval or permit issuance as set forth in Chapter 8-5, “Work in the
Public Right-of-Way and Public Easements,” and Chapter 6-6, “Protection of Trees and Plants,”
B.R.C. 1981.

3.02 Landscaping Plan

(A) Landscaping Plan Required

An applicant for construction approval involving a project or development where streetscaping
improvements are to be provided or potentially impacted by the installation or construction of
public improvements, or where prescribed by a City-adopted subcommunity, area, or special
improvement plan, shall submit a Landscaping Plan in compliance with these Standards and those
set forth in Chapter 6-6, “Protection of Trees and Plants,” Chapter 9-9, “Development Standards,”
and Chapter 9--12, “Subdivision,” B.R.C. 1981.

(B) Tree Protection

The Landscaping Plan shall include design details and notes, construction activity controls and
measures, and any necessary provisions or restrictions to ensure the protection of existing trees as
required in Section 6-6-6, “Protection of Trees and Plants,” B.R.C. 1981, and Section 3.05, “Tree
Protection for Construction Sites” of these Design & Construction Standards. For projects larger
than one single family dwelling, a separate Tree Protection Plan in addition to the required
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Landscaping Plan shall be required. All tree protection measures shall be installed and monitored
by a certified arborist.

(C) Landscaping Plan Requirements

The Landscaping Plan shall be prepared in compliance with the requirements in Section 1.03,
“Submittal Requirements for Construction Approval” of these Standards and Section 9-9-12,
B.R.C. 1981, and shall include but are not limited to the following elements:

(1

)

3)

4)

)

Location, species, and size of all existing trees and landscaping materials, and
identification of any required tree protection measures as outlined in Section
3.02(B), “Tree Protection” of these Standards.

Design location, species, and size of all trees and landscaping materials proposed
to be planted, removed, or relocated.

Location of existing and proposed public utilities and transportation
improvements and public rights-of-way boundaries.

When a drainage report is required in accordance with Chapter 7 of these
Standards, the Landscaping Plan shall display drainage flow arrows and the
location of open channels, storm inlets, and stormwater control measures to
indicate the interaction between plantings and drainage.

Specifications and construction notes for proposed trees and landscaping
materials, including without limitation, plant variety types, number and size of
plants to be installed, location, sizing, and design details for irrigation systems,
planting and maintenance requirements for specific species, tree protection
systems and measures, and tree grate type and installation details.

3.03 Street Trees and Plants
(A) Tree Selection

(1

)

3)

4)

Trees proposed to be planted in non-paved public rights-of-way shall be selected
from the “Approved Tree List” unless an alternative tree selection has been
reviewed by the Director of Parks and Recreation and approved by the Director
of Public Works. Alternative species and varieties should be thornless,
cottonless, minimally fruiting, minimally seeding, and single-stem tree-form
varieties.

Trees to be planted in non-paved medians or landscape planting strips shall be
selected using the minimum planting strip width requirements for the tree species
listed in the “Approved Tree List” for the available planting strip width.

Trees shall not be planted in planting strips that are less than 4 feet in width. For
detached sidewalk landscaped planting strips, the planting strip width is
measured from the back edge of curb to the front edge of the sidewalk.

Evergreen trees shall not be selected for placement in public rights-of-way
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medians or landscaping strips, due to the potential for overcrowding, sight

obstructions, and icing.

%) Whenever possible, trees should be selected from species noted as having xeric
or minimum moisture level requirements as noted in the “Approved Tree List.”

(6) A variety of trees, as required in Table 3-1, “Limitations on Individual Tree
Species,” shall be selected for planting within any given site or street corridor,
including street medians and curbside landscape strips, to prevent uniform insect
or disease susceptibility associated with planting a single genus or species. A
maximum of three plantings of the same tree species type are allowed to be

planted in a row.

@) Trees proposed for the public rights-of-way in the Downtown Area shall follow
the guidelines outlined in the most recently adopted version of the Downtown

Urban Design Guidelines.

Table 3-1: Limitations on Individual Tree Species

(The following table applies to all genus and species unless otherwise approved by the Director)

Number of Trees in the Site or Corridor

Maximum Percentage of Any Genus or Species

<3 100% Genus

4t08 50% Genus

9to 15 33% Genus
16 to 50 20% Species, 30% Genus
>51 10% Species, 20% Genus

Note: Any exceptions to the above diversity percentages must be approved by the City Manager. Tree availability at the
time of construction may impact tree diversity requirements. Genus and species substitutes, as well as revisions to tree
diversity requirements will be reviewed on a project by project basis by the City Manager.

(B) Tree Placement in Non-paved Medians and Landscape Planting

Strips

(D) Tree placement shall be designed and based on the expected mature height and
canopy spread for the selected species, to prevent unnecessary competition or

overcrowding of trees.

2) Trees shall not be placed where the expected mature height and canopy spread
could obstruct sight distance of any public sign, driveway, alley, or intersection,
as set forth in Section 9-9-7, “Sight Triangles,” B.R.C. 1981, or where the
physical obstruction of any sidewalk, trail, alley, or street lane could occur.

3) New or transplanted trees shall not be placed within 10 feet of existing
underground water, sewer, or storm water utility lines. New underground utilities
should not be placed within 10 feet of existing trees without the prior review and

approval of the Director.

Effective: January 3,2023
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4

)

(6)

@D

®)

Trees shall not be placed within 10 feet of any utility pole, streetlight, or
pedestal. When tree placement is allowed under overhead utility lines, only those
tree species listed as “Small Maturing Trees” on the “Approved Tree List” shall
be planted.

Trees shall not be placed within 15 feet of any ditch embankment, and ditch
owners should be consulted prior to any tree planting within ditch easements.

Trees shall be located at least 10 feet away from buildings and offset from
building entrances. When available space is limited, only species with columnar
or fastigiate forms shall be planted.

Trees shall be planted in the center of right-of-way planting strips, or
appropriately placed for mature height and spread, to ensure tree health, prevent
root damage to sidewalks and street facilities, and to avoid a sight distance
obstruction.

Trees shall not be placed in the right-of-way where the planting strip extends less
than 4 feet to the property line from the back edge of an attached sidewalk, the
edge of the pavement, or the curb.

Tree spacing for trees placed in landscaped planting strips shall comply with the
“Spacing Between Trees” requirements listed in the species headings in ,
“Approved Tree List.” Tree placement should meet the recommended tree
spacing and shall not be less than the minimum tree spacing requirements unless
approved by the Director.

(C) Tree Placement in Paved Areas Using Tree Grates and Planting Pits

(1

Trees within grates and planting pits shall be placed in compliance with the
design standards for tree spacing and shall be planted in a 4 ft. x 10 ft. two-piece
Neenah Foundry, or approved equal, grate. Tree spacing for tree grates shall
comply with the “Spacing Between Trees” requirements listed in the “Approved
Tree List.”
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Table 3-3: Tree Grates and Planting Pits Standards

Tree Species Size Tree Spacing Minimum Tree Grate Minimum Soil Volume*
Area
(Width x Length)
Small Tree 15 Ft. minimum, 20 Sq. Ft. minimum, 600 Cu. Ft. minimum,
4 Ft. min. width 3 Ft. min. depth
(Ex. 4 ft. x 5 ft)
Medium Tree 25 Ft. minimum, 32 Sq. Ft. minimum, 900 Cu. Ft. minimum,
4 Ft. min. width 3 Ft. min. depth
(Ex. 4 ft. x 8 ft.)
Large Tree 30 Ft. minimum, 40 Sq. Ft. minimum, 1200 Cu. Ft. minimum,
4 Ft. min. width 3 Ft. min. depth

(Ex. 4 ft. x 10 ft.)

*Where soil volumes between trees overlap, up to 25% of the required soil volume per tree may
be shared.

2) Tree grates, tree guards, and planting pits shall be provided in locations where a
hard surface or paved area is required to adequately accommodate pedestrians,
including without limitation downtown or commercial sidewalks, malls, and
plazas. The tree grate allows air and moisture to reach tree roots and limits
compaction of the soil around the tree to maintain healthy growth.

3) Trees within tree grates shall not be placed where the expected mature height and
canopy spread could obstruct sight distance of any public sign, driveway, alley,
or intersection, as set forth in Section 9-9-7, “Sight Triangle,” B.R.C. 1981, or
where the physical obstruction of any sidewalk, trail, alley, or street lane could
occur.

4) Trees within tree grates shall not be placed within 10 feet of any existing
underground water, sewer, or storm water utility line or within 10 feet of any
utility poles or pedestal. When tree placement is allowed under overhead utility
lines, only those tree species listed as “Small Maturing Trees” on the “Approved
Tree List,” shall be planted.

%) Trees within tree grates should be located at least 10 feet away from buildings
and offset from building entrances. Below grade parking structures are
considered buildings and shall satisfy this requirement.

(6) Adequate growing space between the tree trunk and first ring of the tree grate
shall be provided to allow the tree to grow properly without girdling. The
opening in the center of the tree grate through which the tree grows shall provide
4-6 inches of clearance from the tree trunk and be at least 18 inches in diameter.
The tree shall be centered within the tree grate opening.
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(7

®)

9

(10)

(11)

(12)

The soil surface within a planting pit and beneath a tree grate shall be level with
the bottom of the sidewalk slab. This is to avoid problems with root flares lifting
grates as the tree grows and allows the roots to find air and water. Trees are then
to be planted so that the top of the root ball is 2” above the finished grade of the
soil.

Planting pits shall be 3 feet deep and have the same surface area as the required
tree grate area and may not be deepened unless warranted by the depth of the root
ball of the tree to be planted. A planting pit shall not be deepened to increase pit
volume as an alternative to providing the minimum tree grate surface area.

Tree grates shall be flush with the finish grade of adjacent pavement.

All tree grates shall be installed per the manufacturer’s specifications. Grates
shall be supported by a frame which has anchors embedded in the surrounding
concrete. Final frame dimensions shall be 1/16 to 1/8-inch larger than the grate
dimension on all sides to allow the grate to drop into the frame seat. Frame
sections are to be bolted together and cast into the surrounding concrete. Frames
must be level and the seat for the grate must be in a true, flat, plane to prevent
rocking of the grate. The seat for the grate shall be cleaned prior to setting the
grate. To ensure proper fit, the grate or a template shall be placed in the frame
before concrete is poured so that the final installation will be square and level.

Tree grates are to be of the pedestrian safe style with slot openings 3/8-inch in
width or less and designed to accommodate a tree guard.

Tree guards shall have an 18” opening to match the tree grate and shall be
installed per the manufacturer’s specifications.

3.04 Tree Removal and Relocation

(A)

Permit Required for Tree Removal or Relocation

(1

2)

An applicant for construction approval shall not remove or relocate any tree
existing within any public right-of-way without first having a Landscaping Plan
approved, obtaining a right-of-way permit under Chapter 8-5 “Work in the Public
Right-of-way and Public Easements,” B.R.C. 1981, and receiving any approvals
required under Chapter 6-6, “Protection of Trees and Plants,” B.R.C. 1981.

An applicant for construction approval may not request City approval nor
propose as part of a Landscaping Plan for a project or development the removal
or relocation of a tree in the public right-of-way unless:

(a) The site cannot feasibly be developed, through design or construction
alternatives, without removing or relocating the tree, and the applicant
mitigates the loss of the tree,
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(B)

3)

4

(b) The tree is determined by the city to be undesirable as outlined in Section
3.04(B), “Undesirable Trees for Public Rights-of-Way,” below, or

(©) The city is requiring the removal of a tree as part of construction
approval.

Where tree mitigation is required for tree removal pursuant to Chapter 6-6,
“Protection of Trees and Plants,” B.R.C. 1981., trees required to be planted as
part of standard project or development approval will not be counted towards the
required mitigation.

Mitigation shall be satisfied when all fees are paid and replacement trees are
planted. Mitigation fees shall be determined by the Director and due prior to
issuance of building permits. If replacement is appropriate, a Landscaping Plan
showing the location, species and size of all plant material shall be required.

Undesirable Trees for Public Rights-of-Way

The city may determine that certain trees located within the public right-of-way are undesirable
and may recommend or require removal of these trees if:

(C)

(1

2

3)

4)

The trees are less than 1 inch in caliper, usually representing volunteer trees or
suckers that seldom conform to selection and placement standards and are
smaller than would be required for new plantings.

The trees are smaller than 12 inches in diameter and are Cottonwood (any Poplar
species), Siberian Elm, Russian Olive, Silver Maple, Tree-of-Heaven, Willow,
and evergreens that create sight obstructions, clump forms, or multi-stem trees.

Trees that have been severely damaged or are in poor general health, as
determined by the city under generally accepted forestry standards. Trees
damaged or in poor general health as the result of actions or inaction of the
adjacent property owner requires the loss be mitigated by such property owner
per Chapter 6-6, “Protection of Trees and Plants,” B.R.C. 1981.

Trees that, due to their species, location, or density would not conform to the
existing streetscape standards for tree placement or spacing as outlined in these
Standards.

Tree Removal

(1

2

Trees shall only be removed in compliance with a Landscaping Plan approved by
the city as set forth in these Standards. Trees shall be required to be removed if
greater than 40% of the canopy or root system is damaged or removed during
construction as determined by the Director under generally accepted forestry
standards.

All trees to be removed shall be marked with an “X” in blue permanent marking
and approved by the City prior to removal.
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(D)

3)

All tree removal shall include stump grinding to a minimum depth of 12 inches.

Tree Relocation (Transplanting)

(1

)

3)

4

Trees with a “transplanting ease” rating of 1 or a 2, as defined in the Tree and
Shrub Transplanting Manual, are considered eligible for transplanting, subject to
city approval. All transplanting shall be in a location approved by the city.

Trees eligible for transplanting shall meet the following requirements:

(a) Be 8 inches or less in caliper, unless approved by the city, and

(b) Have a root ball size of 1 foot per 1 inch of trunk caliper, evenly
distributed on all sides from the center line of the trunk. For example, a
tree with a 4-inch caliper shall have a root ball with a 4-foot diameter,
evenly distributed with 2 feet on all sides from the centerline of the
trunk.

Transplanting shall be done only by a certified arborist with a valid contractor
license pursuant to Chapter 4-28, "Tree Contractor License," B.R.C. 1981and in
accordance with a Landscaping Plan approved by the city.

The applicant for construction approval shall ensure that the transplanted tree
survives without significant loss of tree value in compliance with the tree
protection standards set forth in Chapter 6-6, “Protection of Trees and Plants,”
B.R.C. 1981.(5) Transplanting periods:

(a) Transplanting shall be done between December 1 and April 30 for all
trees, except for trees identified in the Tree and Shrub Transplanting
Manual as unsuitable for early spring transplanting.

(b) Trees identified as unsuitable for early spring transplanting shall be
transplanted only between September 15 and October 30.

3.05 Tree Protection For Construction Sites

(A)

Tree Protection Required

(1

2

An applicant for construction approval shall protect trees and plants in the public
right-of-way and on any project or construction site where public improvements
are proposed.

An applicant for construction approval shall submit a landscaping plan
incorporating proposed tree protection measures for any existing trees located in
the public right-of-way and on site at any project or construction site where
public improvements are proposed in compliance with these Standards. For
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3)

4

)

(6)

(7

projects larger than one single family dwelling, a separate Tree Protection Plan in
addition to the required Landscaping Plan shall be required.

The Landscaping Plan shall identify any potential detrimental effects to existing
trees that might result from proposed construction activities within 20 feet of the
dripline of any existing trees located on site or in the adjacent public
right-of-way. The plan shall include the species, size, and location of all existing
trees that are 2-inches or larger caliper size. If no existing trees are present that
require protection, this shall be noted on the Landscaping Plan. Existing trees
approved to be removed or relocated shall be clearly identified on the
Landscaping Plan and Tree Protection Plan.

The applicant for construction approval shall notify the city within 24-hours of
any suspected damage to trees resulting from construction activities. If damage
occurs during construction, the applicant shall have the damaged tree evaluated
immediately by a certified arborist with a valid contractor license pursuant to
Chapter 4-28, "Tree Contractor License," B.R.C. 1981.

If greater than 25% of the canopy or root system is damaged or removed during
construction, the tree shall be evaluated for safety and future health by a certified
arborist with a valid contractor license pursuant to Chapter 4-28, "Tree
Contractor License," B.R.C. 1981. A complete copy of the evaluation shall be
submitted to the Director. Mitigation shall be required if the tree is deemed
unsafe and is required to be removed.

Prior to issuing a right-of-way permit or building permit or upon discovery of
any damage to existing trees located in the public right-of-way and identified in
the Landscaping Plan, the Director may require an applicant for construction
approval to provide an escrow of funds or other financial guarantee that is
acceptable to the Director for the full value of any such trees, as determined by
the Director in accordance with the Guide for Plant Appraisal published by the
Council of Tree and Landscape Appraisers, for the duration of construction
activities and the public improvement warranty period. If, upon completion of
construction activities and the public improvement warranty period, any damaged
trees have not been restored by a qualified arborist or replaced by trees of an
equivalent or greater value, the Director may cause such restoration or
replacement to be completed and collect against the financial guarantee.

Upon discovery of any violation of the Landscaping Plan or any damage to
existing trees located in the public right-of-way and identified in the landscaping
plan, the Director may issue a stop work order and halt all construction activities
pending restoration, mitigation, or replacement of the damaged trees to the
satisfaction of the Director.

(B) Tree Protection Procedures

(1

Protective Maintenance: An applicant for construction approval shall
provide maintenance and care for existing trees required to be protected on site
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2

3)

4

and in the public right-of-way adjacent to any project or construction site during
construction activities and the public improvement warranty period, as provided
in Section 9-12-14 “Public Improvement Warranty” B.R.C. 1981, to ensure that
existing trees survive and are not damaged.

Watering: The applicant for construction approval shall water trees identified
for protection in the Tree Protection Plan in accordance with the following:
Water trees 17-3” in diameter weekly at a rate of 10 gallons/inch of diameter;
water trees 47-9” in diameter 3x per month at a rate of 10 gallons /inch of
diameter; and water trees 10” in diameter or larger 2x per month at the rate of 15
gallons/inch of diameter. The above schedule shall be followed April through
September; October through March the trees shall be watered once per month
following the above amounts.

Soil Compaction Prevention:

(a) To prevent soil compaction, designated routes for equipment and foot
traffic by work crews shall be determined prior to commencing
construction activities and as indicated in the Landscaping Plan and Tree
Protection Plan.

(b) These planned routes shall be marked at the site before construction
commences with durable fencing material that is at least 4 feet high.
Flagging tape or any other material that may be torn down, moved, or
evaded is not acceptable.

(©) The contractor shall inform all construction crew members on the site of
access routes and will ensure that only these routes are used.

(d) To prevent tree root smothering, no soil stockpiles, supplies, equipment,
portable toilets, or any other material shall be placed or stored within a
tree dripline or within 15 feet of the tree trunk, whichever distance is
greater.

(e) Soil around a tree dripline may be required to be aerated during and after
construction activities. This is necessary even when compaction results
from heavy foot traffic. A certified arborist with a valid contractor
license pursuant to Chapter 4-28, "Tree Contractor License," B.R.C.
1981shall perform the vertical aeration or soil fracturing. . Conventional
turf aeration is not acceptable.

® When foot traffic or equipment use is unavoidable within the dripline,
the area within the dripline shall be mulched with wood chips to a depth
of 6 inches before construction activity begins. A 6-inch mulch depth
shall be maintained for the duration of the project, then removed when
construction activities are completed.

Root Protection:
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(a)
(b)

(©)

(d)

(e)

(H)
(2

(h)

(1)

Tree roots shall not be cut unless cutting is unavoidable.

When root cutting is unavoidable, a clean, sharp cut shall be made to
avoid shredding or smashing. Root cuts should be made back to a lateral
root.

Root cutting shall only be performed by a certified arborist with a valid
contractor license pursuant to Chapter 4-28, "Tree Contractor License,"
B.R.C. 1981.

Whenever possible, tree roots should be cut between late fall and bud
opening, when root energy supplies are high, and conditions are least
favorable for disease causing agents.

The Director shall be notified of any cutting of the following roots:
(1) Two roots having a diameter of more than 3 inches, or
(i1) Four roots having diameters between 2 and 3 inches.

Trenches shall be hand dug within the dripline.

Whenever possible, roots 2 inches or larger in diameter shall be tunneled
or bored under and shall be covered to prevent dehydration. Exposed
roots shall be covered immediately with soil or burlap and kept moist.

Power tools shall not be used to prune roots, with the exception of
arboriculturally approved root cutting- equipment used under the
supervision of the City. Only the following approved tools shall be
acceptable: scissorstype hand pruners and loppers, except -anviltypes,
and -arboristtype- pruning saws.

Supplemental watering, in addition to the requirements of section 3.05
B(2), shall be provided if the tree lacks an operational sprinkler system.
The applicant or abutting landowner shall provide the watering.
Watering shall commence immediately after roots have been cut or
damaged at the following rates:

1. 17-3” diameter: water weekly at a rate of 10 gallons/inch of
diameter;
ii. 47-9” diameter: water 3x per month at a rate of 10 gallons/inch

of diameter; and

iii. 10” diameter or larger apply water 2x per month at the rate of 15
gallons/inch of diameter.

The above schedule should be followed April through September;
October through March the trees shall be watered once per month
following above amounts.

Effective: January 3,2023
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(6)

G

(k)

M

(m)
(n)

Sidewalk and paving surfaces shall be sufficiently contoured to avoid
cutting surface tree roots. Whenever possible, tree roots shall bridge or
float over with walks.

To allow maximum aeration and water penetration to roots, walk
materials other than concrete may be selected (e.g., brick, flagstone,
honeycomb block, chips, gravel) subject to City approval. Under no
circumstances shall impervious material make contact with or completely
encircle a tree trunk.

Auger tunneling, not trenching, shall be used for utility placement within
the dripline of tree measuring over 6 inches in diameter.

If roots are cut, the Director may require supplemental deep root
watering..

Trees impacted by construction activities shall not be fertilized for a
period of 1 year following the cessation of construction activities.
Thereafter, for the next 2 years, a light annual fertilization using a slow
release nitrogen source is acceptable.

Tree Fencing:

(a)

(b)

(c)

(d)

(e)

Fencing material shall encircle any tree, including those on adjacent
properties, whose outer dripline edge is within 20 feet of any
construction activities.

Fencing material shall be a bright, contrasting color, durable, and at least
4 feet high. Fence posts shall be comparable to metal T-posts or heavier
posts and placed at least 1.5 feet below ground.

Fencing material shall be placed at the dripline or at least 15 feet from
any tree trunk, whichever distance is greater, and maintained in an
upright position throughout the duration of construction activities.

The applicant for construction approval shall indicate fencing locations
on the landscaping tree protection plan.

Objects, such as wood pallets or metal railings, shall not lean against or
come into contact with any tree trunk.

Grade Changes: Grade changes, such as removing topsoil or adding fill
material, shall not occur within the dripline of any existing tree. If necessary, as
part of project or site development and approved by the Director, retaining walls
and tree wells may be used to maintain the existing grade within the dripline of
any tree when constructed prior to site grading changes near the tree. A
landscaping plan containing an illustrated design scheme of the tree protection
improvement shall be approved by the city prior to initiating any grade changes
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near existing trees.

@) Transplanting: Any proposed or required transplanting shall conform with the
requirements in Section 3.04(D), “Tree Relocation (Transplanting).”

(8) Chemical/Foreign Material Disposal:

(a) Disposing of chemicals or foreign material anywhere on site or in the
public right-of-way is prohibited. This shall include, but is not limited to:
paint, stain, solvents, concrete or any construction material onsite, and
rinse water from any cans or tools containing chemicals.

(b) Soil samples may be taken to determine the presence of chemicals or
foreign materials for any planter containing proposed or existing plant
material.

)] Pruning: Pruning shall not occur during construction activities or the public

improvement warranty period, except to remove dead or damaged branches or to
prevent branch damage that could occur during construction, without the prior
approval of the Director. Any approved pruning must be completed by a
certified arborist with a valid contractor license pursuant to Chapter 4-28, "Tree
Contractor License," B.R.C. 1981.

3.06 General Landscaping and Maintenance Requirements

(A) Protecting Existing Improvements

An applicant for construction approval shall preserve and protect all trees, plants, monuments,
structures, and public improvements from damage due to construction activities.

(1) Utilities: The applicant shall ask the appropriate utility company to stake exact
locations and depths of all water, sewer, electric, gas, or telephone lines prior to
excavation, and shall take the necessary precautions to protect underground lines
from damage. If damage occurs, the applicant shall pay all repair costs.

) Existing Trees: Protection shall comply with Section 3.05, “Tree Protection
for Construction Sites.”

3) Responsibility for Damages: The applicant shall be responsible for any
damage to trees, plants, fences, buildings, roadways, sidewalks, and public and
private property resulting from the applicant’s activities. The city may require an
applicant to provide, at no cost to the city, durable fencing to prevent damage to
fragile plant materials or structures. Damage to trees in shall be calculated in
accordance with the Guide for Plant Appraisal published by the Council of Tree
and Landscape Appraisers. If the applicant or an agent thereof damages a tree to
such an extent that it must be removed and replaced, the applicant shall be
responsible for the cost of removing and replacing the damaged tree with a tree
approved by the Director, plus the difference in value between the full appraised
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(B)

4

value of the removed tree minus the cost of removal and replacement.

Omissions and Discrepancies: Omissions from any approved landscaping
plan or specifications that affect the intent of the plans or specifications, or that
are customarily performed, shall be performed as if fully and clearly set forth and
described in the plans and specifications.

Maintenance

(1

2

3)

Landscape maintenance shall begin immediately after each area is planted and
shall continue following Director acceptance through the applicable warranty
period, or in perpetuity, as set forth in Section 9-9-12(d)(2) “Landscape and
Screening Maintenance and Replacement,” Section 9-12-13 “Subdivider
Financial Guarantees,” and Section 9-12-14 “Public Improvement Warranty,”
B.R.C. 1981.

Landscape maintenance shall include, without limitation, watering, weeding,
cultivating, mulching, tightening and repairing of guys, removal of guy wires and
tree stakes after the first full growing season, removal of tree wrap prior to April
1, removing dead branches, resetting plants to proper grade or upright position,
replacing dead plants and protecting the site from damage or vandalism.

If required by the Director, the applicant for construction approval shall furnish
written maintenance instructions to the Director for the care and maintenance of
all newly planted areas for the applicable warranty period. These instructions
shall include, but are not limited to: irrigation, staking, pruning, insect and
disease control, and fertilizing.
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4.01

(A)

(B)

(C)

4.02

(A)

(B)

General

Intent

The General Utilities Design Standards are intended to provide for an integrated public utilities
system for all public utilities, including water, wastewater, storm drainage, gas, electric and
telecommunications systems.

Utilities Master Plans

All improvements proposed to the City’s public utilities system shall conform with the goals,
policies, and standards adopted in the Water Utility Master Plan, Wastewater Utility Master Plan,
and Comprehensive Flood and Stormwater Master Plan.

Reference Standards

Where not specified in these Standards or the B.R.C. 1981, to protect the public health, safety,
and welfare, the Director of Public Works will specify the standards to be applied to the design
and construction of public utilities improvements and may refer to one or more of the references
listed in the References Section of these Standards.

Utility Connection Plan

Required

The Director of Public Works may require the preparation of a Utility Connection Plan in order to
assess the feasibility of providing utility service to any project or development and identify
impacts of any development application on the existing and planned public utility systems. A
Utility Connection Plan may be prepared in lieu of a Utility Plan for projects or developments
that meet all of the standards below:

(D) City utilities required to serve the site are located directly adjacent to the subject
property.

) No extension, enlargement, or improvement of public mains is required to serve the site.

3) No change in use is proposed which may alter the utility needs of the site.

Plan Requirements
The Utility Connection Plan shall include the following project or development information:

(D Title Block: Include the label “Utility Connection Plan” and name of project or
development application, and the original preparation date and dates of any revisions.

2) Site Location Data: Include vicinity map and north arrow,

3) Drawing Scale: The drawing scale shall be between 1 inch equals 20 feet and 1 inch
equals 100 feet, placed on the minimum number of plan sheets possible.

@) Property and Street Information: Include the location of existing and proposed lot
lines, block and lot numbers, and street names.

(5) Construction Note: Include the statement that “Utilities shall comply with the City of
Boulder Design and Construction Standards.”

(6) Existing and Proposed Utilities: Include the location, type and size of all existing and
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4.03

(A)

(B)

(7

®)

©)

(10)

(11)

proposed utilities mains and service lines. Utilities to be identified include without
limitation: water, wastewater, storm drainage, flood control, gas, electric,
telecommunications, drainageways, and irrigation ditches within and adjacent to the
project or development site. Include and assign identification numbers to all existing and
proposed manholes, inlets, fire hydrants, meter settings and pits, and provide “direction
of flow” arrows on gravity pipelines.

Easements and Rights-of-Way: Include the location, dimensions, and dedication type
of all existing and proposed easements and rights-of-way for all utilities improvements.
If available, reference existing easements to appropriate recorded film and reception
numbers.

Structures and Trees: Include the location and dimensions of all existing and proposed
structures, including without limitation buildings and fences, trees 1% inch caliper or
greater, and major landscape features.

Floodplain: Delineate any 100-year floodplain boundaries that impact the project or
development site and identify the floodplain designation, base flood elevations and
floodplain mapping source used to determine the floodplain.

Storm Water Plan Combination: The Director may approve a combined “Utility
Connection and Storm Water Plan,” reflecting storm water design information, prepared
in compliance with the requirements outlined in Chapter 7, “Storm Water Design,” of
these Standards.

Applications for Annexation or Out-of-City Ultility Service for a single family residential
dwelling may provide the required information on a scaled Improvement Location
Certificate or Improvement Survey Plat.

Utility Plan

Required

The Director may require an applicant to submit a Utility Plan as a condition of any development
application in order to adequately assess the availability of utility service and impacts of any
development application on the existing and planned public utility systems. The Utility Plan shall
provide an overview of the proposed project or development application and identify whether the
proposal is:

(1
2)

3)

Eligible for utility service and has access to available public utility systems.

Consistent with current Utilities Master Plans, meets the minimum design standards for
system layout, and is compatible with and allows for the perpetuation of the existing
utility systems.

Located within any mapped 100-year floodplain.

Plan Requirements

The Utility Plan shall include the following project or development information:

(1

2)

3)

Title Block: Include the label “Utility Plan” and name of project or development
application, and the original preparation date and dates of any revisions.

Site Location Data: Include vicinity map, north arrow, relationship of the property to
range, township, and section lines.

Survey Information: Include the elevation and location of City-recognized benchmarks
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)

(6)

(7

®)

)

(10)

(11)

(12)

(13)

with reference to local, USGS and NGVD data.

Drawing Scale: The drawing scale shall be between 1 inch equals 20 feet and 1 inch
equals 100 feet, placed on the minimum number of plan sheets possible.

Property and Street Information: Include the location of existing and proposed lot
lines, block and lot numbers, and street names.

Construction Note: Include the statement that “Utilities shall comply with the City of
Boulder Design and Construction Standards.”

Existing and Proposed Utilities: Include the location, type and size of all existing and
proposed utilities mains and service lines. Utilities to be identified include without
limitation: water, wastewater, storm drainage, flood control, gas, electric,
telecommunications, drainageways, and irrigation ditches within and adjacent to the
project or development site. The locations of existing underground utility mains and
service lines and the invert and surface grade elevations of all manholes, inlets and
culverts shall be field verified to the Director’s satisfaction (by “pothole” excavations, if
necessary) and accurately delineated and dimensioned. Include and assign identification
numbers to all existing and proposed manholes, inlets, fire hydrants, valves, pipe lengths,
meter settings and pits, and provide “direction of flow” arrows on gravity pipelines.
Proposed invert and surface grade elevations shall be provided for all proposed manholes,
inlets and culverts.

Site Topography: Include existing and proposed contour lines showing at least 2-foot
contour intervals, and reflecting spot elevations at various locations, “cut and fill” areas,
and surface drainage systems.

Easements and Rights-of-Way: Include the location, dimensions, and dedication type
of all existing and proposed easements and rights-of-way for all utilities improvements.
If available, reference existing easements to appropriate recorded film and reception
numbers.

Structures and Trees: Include the location and dimensions of all existing and proposed
structures, including without limitation buildings and fences, trees 1'% inch caliper or
greater, and major landscape features.

Maintenance Access: Include the location and dimensions for existing and proposed
“all-weather” maintenance access drives for 14-ton maintenance equipment to reach
manholes and inlets not located in existing or proposed streets.

Floodplain: Delineate any 100-year floodplain boundaries that impact the project or
development site and identify the floodplain designation, base flood elevations and
floodplain mapping source used to determine the floodplain.

Storm Water Plan Combination: The Director may approve a combined “Utility and
Storm Water Plan,” reflecting storm water design information, prepared in compliance
with the requirements outlined in Chapter 7, “Storm Water Design,” of these Standards.

(C) Utility Plan Approvals

(1

2)

The Utility Plan shall reflect proposed utility infrastructure and utility service to
development applications and may serve as the basis for approving site review and
preliminary subdivision proposals.

A final version of the Utility Plan shall be included in all Construction Plans proposing
the construction of utility infrastructure to reflect overall system layout and design
configurations.
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4.04

(A)

(B)

3)

4)

The Utility Plan may serve as the Construction Plan under the following conditions:

(a) The proposed utility improvements include only private service line (water,
wastewater, or storm sewer) or fire line connections to individual properties.

(b) The proposed utility improvements include only water main extensions or fire
hydrant runs on individual properties.

(c) Standard construction notes are included on the Utility Plan, and no other
Construction Plans for other public improvements are required.

The Director may waive the requirement that the Utility Plan be prepared by an Engineer
for development applications that include only private utility (water, wastewater and
storm drainage) service lines or fire lines to individual properties.

Utilities Easements

General

(1

)

3)

“4)

)

(6)

All City-operated public utilities, including without limitation, water, wastewater and
storm drainage systems, shall be located within public rights-of-way or public utility
easements.

Public utility easements shall be at least 25 feet wide. Wider easements may be required
where the depth of a utility, or number of utilities occupying the easement, requires
additional width to satisfy standards for utility separations, trenching excavations, or
adequate maintenance access.

Public utility easements shall provide a minimum parallel separation of 6 feet between
the edge of any utility line and the easement boundary.

Public utility easements are to be placed longitudinally along one side of any property
line in a manner that no portion of any easement falls on both sides of a parallel property
line.

Structures and landscaping proposed in public utility easements shall comply with the
standards as set forth in Chapter 8-5, “Work in the Public Right-of-Way and Public
Easements,” and Chapter 8-6, “Public Right-of-Way and Easement Encroachments,
Revocable Permits, Leases, and Vacations,” B.R.C. 1981.

The Director may allow water service taps from water mains in easements only if free
and unobstructed vehicle access is permanently guaranteed for all-weather water meter
reading, valve access, and maintenance. Where the Director allowed a service tap from a
water main in an easement, the property owners shall ensure all city owned and
maintained utilities are accessible and surface features such as valve covers, manholes,
and meter pits are visible and not covered by landscape materials, concrete or asphalt.
Proposals will be reviewed on a case-by-case basis and are subject to prior approval by
the Director.

Easements Crossing Single-Family Residential Lots

Public utility easements crossing single-family residential lots may be allowed only for the
following:

(1

2)

Completing required water system looping in cul-de-sac type applications where water
mains would otherwise dead-end.

Installation of fire hydrants.

44
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3)

4

Continuing a wastewater main that would otherwise dead-end in cul-de-sac type

applications.

Conveying storm water drainage and overflows from back-draining cul-de-sac or street

sump type applications.

4.05 Pipe Strength

All utility pipe shall be of adequate strength to support the trench and AASHTO HS-20 highway
loadings.

4.06 Separation of Utilities

(A) Parallel (Horizontal) Separation

Parallel separations between utility mains and services to provide for adequate trench excavations
and maintenance operations shall be as follows. All distances are measured from outside of pipe
to outside of pipe:

Table 4-1: Utility Separation Requirements

Water Sewer Storm Electric, Telecommunications,
and/or Gas
Water 10-ft 5-ft 5-ft
Sewer 10-ft 10-ft 10-ft
Storm 5-ft 10-ft 5-ft
Electric, 5-ft 10-ft 5-ft 18-inches
Telecommunications,
and/or Gas

(B) Pipe Crossings (Vertical) Separation

(1

)

3)

4

The minimum vertical separation between water and wastewater line crossings, as
measured outside of pipe to outside of pipe, shall be 18 inches. The water line shall be
constructed above the wastewater line.

The minimum vertical separation between water and storm drainage line crossings shall
be 18 inches, measured from outside of pipe to outside of pipe.

The minimum vertical separation between wastewater and storm drainage line crossings,
as measured outside of pipe to outside of pipe, shall be 6 inches. In addition, the
following applies:

(a) If the storm drainage line is constructed below the wastewater line, pressure-class
pipe will be required for both utility lines to prevent possible wastewater
contamination of storm drainage.

(b) If the vertical separation between the wastewater and storm drainage line is less
than 18 inches, structural support will be required, subject to the Director’s
approval.

The minimum vertical separation between City public utility pipelines or conduits and all
gas, electric, and telecommunications utilities shall be 12 inches.

Effective: February 6, 2020
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(C)

Drainageway and Irrigation Ditch Crossings

Utility crossings of natural and improved drainageways and irrigation ditches listed in Table 4-2,
“Local Drainageways and Irrigation Ditches,” shall meet the following conditions:

(D Water Main Crossings: The water main shall be placed at least 4.5 feet below the
invert of the drainageway or irrigation ditch and shall be placed in a steel sleeve in
conformance with the applicable standard drawings in Chapter 11, “Technical Drawings”
of these Standards.

2) Wastewater and Storm Drainage Main Crossings

(a)

(b)

(©)

The wastewater or storm drainage main shall be placed at least 3 feet below the
invert of an open drainageway or irrigation ditch or at least 18 inches below the
invert of a drainageway or irrigation ditch culvert, and the main shall be placed in
a steel sleeve in conformance with the applicable standard drawings in Chapter
11, “Technical Drawings,” of these Standards.

In open drainageway or irrigation ditch crossings, the Director may allow the
wastewater or storm drainage main to be encased in concrete instead of
placement in a steel sleeve, and the concrete encasement shall conform with the
applicable standard drawings in Chapter 11, “Technical Drawings,” of these
Standards.

When a drop manhole is used to obtain the required vertical separation for a
drainageway or irrigation ditch crossing, the drop manhole shall be located at
least 20 feet from the end of a steel sleeve.

3) Other Utility Line Crossings

(a)

(b)

Other utility lines, including without limitation, gas, electric, and
telecommunications lines, shall be placed at least 30 inches below the invert of a
drainageway or irrigation ditch.

Other utility lines shall be placed in a Schedule-40 steel casing, extending
horizontally at least 10 feet beyond each side of the drainageway or irrigation
ditch, measured from top of bank to top of bank.

Table 4-2: Local Drainageways and Irrigation Ditches

Anderson Ditch Elmer’s Two Mile Creek Skunk Canyon Creek
Bear Canyon Creek Farmer’s Ditch South Boulder Creek
Bluebell Creek Fourmile Canyon Creek Sunshine Creek

Boulder Creek Goose Creek Two Mile Canyon Creek
Boulder and Whiterock Ditch Gregory Creek Viele Channel

Boulder and Left Hand Ditch Howard Ditch Wellman Canal

Dry Creek King’s Gulch Wonderland Creek

Dry Creek #2 New Anderson Ditch

Dry Creek #2 Ditch North Boulder Farmer’s Ditch

(D)

Separation of Utilities from Trees

Trees proposed to be planted in public utility easements and rights-of-way shall be located at least
10 feet away from existing and proposed utilities and shall not block vehicle access along the
casement. All utility construction near existing trees shall abide by the tree protection
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requirements specified in Chapter 3, “Streetscape Design,” of these Standards.

(E) Special Conditions for the Separation of Utilities

If the required horizontal or vertical separation of utilities cannot be obtained as required in this
section, the Director may apply special conditions to the design of utilities separations, to ensure
the safety, protection and integrity of the utility system, as follows:

(1) Parallel Separation

(a)

(b)

If 10 feet of parallel separation between water and wastewater lines cannot be
obtained, the wastewater line may be laid closer to the water line, provided the
following conditions exist:

6)] The wastewater line is constructed of pressure-class pipe, in
conformance with these Standards, until the required horizontal
separation is obtained, and

(i1) The water line is located at least 18 inches above the wastewater line, as
measured from the top of the wastewater pipe to bottom of the water
pipe.

If 5 feet of parallel separation between water and storm drainage lines cannot be

obtained, the storm drainage line may be laid closer to the water line, provided

the storm drainage line is constructed of pressure-class pipe, in conformance with
these Standards, until the required horizontal separation is obtained. The storm
drainage line does not need to be pressure tested.

2) Crossings Separation

(a)

(b)

(c)

If 18 inches of vertical separation between either water and wastewater line
crossings, or water and storm drainage line crossings, cannot be obtained, the
wastewater or storm drainage line shall be constructed of pressure-class pipe, in
conformance with these Standards, for at least 10 feet beyond each side of the
water line crossing. This distance shall be measured along the wastewater or
storm drainage line from the center of the water line. The storm drainage line
does not need to be pressure tested.

If the water line cannot be constructed above the wastewater line at water and
wastewater line crossings, the wastewater line shall be constructed of pressure-
class pipe, in conformance with these Standards, for at least 10 feet beyond each
side of the water line crossing. This distance shall be measured along the
wastewater line from the center of the water line.

If either 18 inches of vertical separation between water and wastewater line
crossings, and water and storm drainage line crossings, or 6 inches of vertical
separation between wastewater and storm drainage line crossings cannot be
obtained, special structural support shall be required to prevent settlement and
potential pipe damage at the crossing. Structural support design shall be subject
to the Director’s approval.

3) Pressure-Class Pipe for Crossings: When pressure-class pipe is required to satisfy the
requirements prescribed in this section, the following will apply:

(a)

(b)

Pipe materials and quality shall be suitable for water main construction in
accordance with specifications prescribed in these Standards.

Individual pipe sections shall be at least 18 feet long and placed at the crossing so
that the ends are located 9 feet beyond each side of the water line crossing.

Effective: February 6, 2020
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4.07

4.08

(A)

(B)

(C)

(D)

(E)

() The inside diameter of the pressure-class crossing pipe shall be of equal size or
nearest diameter larger than the non-pressure-class wastewater or storm drainage
pipe inside diameter for the length until the required separation between utilities
is obtained. Pressure-class pipe installations shall include watertight transition
couplings.

(d) Both the water and wastewater lines shall be pressure tested.

Undergrounding of Utilities

New, replacement, or relocated electrical utilities and telecommunication and cable television
systems shall be installed underground as set forth in Section 9-12-12, “Standards for Lots and
Public Improvements,” B.R.C. 1981.

Abandonment, Repair and Upgrade of Service Lines and Taps

General

Inactivity, damage, age of materials, redevelopment, or changes in service requirements for the
premises may require repair, removal or abandonment of a utilities service line or stub-in.
Repair, removal and abandonment of a utilities service line or stub-in shall comply with the
standards of this section.

Abandonment

An abandoned service line shall be disconnected at the corporation with the main.

Witnessing

Service line abandonments and repairs shall be witnessed by City inspection staff.

Tap Upgrade

When an existing service line must be upgraded, the existing main tap shall be upsized and re-
used wherever possible.

Water Services
When a water service line is abandoned or repaired, the following will apply:

(1) Services 2 Inches and Smaller: For a water service line that is a 2-inch line or smaller,
the water service connection shall be excavated where the corporation stop is inserted
into the water main. The corporation stop shall be closed, the service tubing or piping
shall be removed from the corporation stop, and a section of the water service line at least
12 inches long shall be cut off. A plug or cap shall be placed on the corporation stop to
prevent leakage. If the service line has a meter, the meter shall be returned to the City for
final testing and reading. The meter pit/vault, if present, shall be removed in its entirety,
or, if left in place, shall be cut off at least 18 inches below finished grade and filled with
sand or other fill material. If the corporation stop is leaky or corroded, the corporation
stop shall be removed and a “Ford” FS1 repair sleeve or an equivalent sleeve, approved
by the Director, shall be installed while the main is shut off.

2) Services Larger than 2 Inches: For a water service line that is larger than 2 inches, the
water service connection shall be excavated over the service tee on the water main. The
tapping valve shall be closed, a length of service pipe at least 12 inches long shall be
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removed, and the tapping valve shall be plugged or capped. The valve box shall be
removed in its entirety or, if left in place, shall be cut off at least 18 inches below finished
grade and filled with granular pipe bedding material (squeegee) as specified in Chapter 9,
“Utilities Standards,” of these Standards. If the service line has a meter, the meter shall be
returned to the City for final testing and reading. The meter vault, if present, may be
removed in its entirety, or abandoned in place by filling it with sand or granular pipe
bedding material (squeegee) as specified in Chapter 9, “Utilities Standards,” of these
Standards. If practicable, the manhole shall be cut off at least 18 inches below grade. In
the event a wet tapped valve is leaky or corroded, the valve shall be removed and a
“Ford” FS1 repair sleeve or an equivalent sleeve, approved by the Director, shall be
installed while the main is shut off. Valves on tees that are leaky or corroded shall be
removed and replaced with a blind flange.

(3) Copper Lines: Water service line repairs and connections on copper lines may use flare
to flare or grip-tite compression fittings as specified in Chapter 9, “Utilities Standards,”
of these Standards.

(F) Sewer Services
When a sewer service line is abandoned or repaired, the following will apply:

(D Abandonment: A sewer service line shall be abandoned by excavation of the connection
with the main, removal of the section of main with the connection tap, and replacement
of that section of the main with PVC non-pressure pipe and couplings as specified in
Chapter 9, “Utilities Standards,” of these Standards. Manhole taps may be plugged at the
manhole with the service line left intact.

2) Repair: Sewer service line repairs that require the coupling of two pipe sections to create
a joint shall use couplings for non-pressure pipe as specified in Chapter 9, “Utilities
Standards,” of these Standards.
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5.01

(A)

(B)

(©

5.02

(A)

(B)

General

Intent

The Water Design Standards establish minimum design standards for providing and maintaining
the public water utility distribution system.

Water Utility Master Plan

All improvements proposed to the City’s public water utility system shall conform with the goals,
policies, and standards adopted in the Water Utility Master Plan.

Reference Standards

Where not specified in these Standards or the B.R.C. 1981, to protect the public health, safety, and
welfare, the Director of Public Works will specify the standards to be applied to the design and
construction of public water utility improvements and may refer to one or more of the references
listed in the References Section of these Standards.

Utility Report

Requirement

The Director of Public Works may require the preparation of a utility report in order to assess the
impacts and service demands of any project or development proposal connecting to the public
water distribution system. The utility report shall be prepared by the Engineer and include a
technical report, preliminary plan, and connection and isolation plan as outlined in the following
subsections.

Report

The utility report shall provide an overview of the proposed project or development, proposed
water utility improvements, water service demands, system impact and feasibility, and basic design
requirements, and include the following information:

1) Water Demands: Include estimated water demands based on occupancy and building
type for the following conditions:

@ Peak Hour (gallons-per-minute),

(b) Peak Day (gallons-per-minute),

©) Insurance Service Office (ISO) Fire Flows (gallons-per-minute), and
(d) Irrigation (gallons-per-minute).

2 Conformance with Water Utility Master Plan: Describe how the proposed water utility
improvements conform with the adopted Water Utility Master Plan.

3 System Layout: Describe the proposed distribution system layout, including locations for
connections with the existing water utility system.

(@) Network Analysis: Include a distribution network analysis as required by the Director,
performed through an EPANet or MWH InfoWater computer simulation, identifying any
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(©

(D)

systems impacts based on proposed demands and providing design solutions to ensure
perpetuation of future water utility system growth and maintain system pressures and flow
rates.

NOTE: Computer simulations of hydraulic analyses are to be performed using electronic
input data for the existing water system provided by the City on EPANet software.
Computer analyses are to be submitted in both hard copy and electronic format.

(5) Main Sizing: Indicate the required sizing of proposed distribution mains based on water
demands.

(6) Design Alternatives: Discuss alternative system layouts and methods of providing water
service, including an evaluation of each alternative and reasons for selecting the
recommended design.

@) Special Conditions: Identify any special conditions, such as the presence of erosive soils,
conflicts with other utilities, unusual installation depths or oversizing requirements, that
require special provisions for improvements construction.

Preliminary Plan

A preliminary plan shall be included in the utility report to provide a plan view and reference for
the proposed improvements, and identify issues addressed in the report. The preliminary plan is to
include the following:

1) Preliminary Design: lllustrate proposed methods and alternatives for providing site
water distribution and service.

(2) Property Boundaries: Reflect legal boundaries of the proposed project or development
site, including existing and proposed property and lot lines, existing and proposed rights-
of-way and utility easements, and boundaries of abutting properties.

3 Topography: Include site topography at 2-foot interval contours, and the elevation and
location of City-recognized benchmarks with reference to local, USGS and NGVD data.

(@) System Area: Define and delineate the system area included in the network analysis.

(5) Existing Utilities: Illustrate existing water utilities, including fire hydrants and valves,
within 400 feet of the proposed development.

(6) Unusual Features: Identify unusual features, such as creeks, drainage facilities,
railroads, and irrigation ditches, that might influence the location of underground utilities.

@) Proposed System Layout: lllustrate the general layout of the proposed water distribution
mains, valves, and fire hydrant locations, including construction phasing.

Connection and Isolation Plan

A connection and isolation plan shall be provided in the utility report to identify proposed
connection points with the existing water systems and design conditions for providing required
system isolation for maintenance and flushing. The connection and isolation plan is to include the
following:

D Valve Locations: ldentify all valves necessary to isolate a point of connection for the
proposed water system onto the existing system. EXxisting system valves should be
inspected for location and accessibility.

5-2
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(2 Thrust Restraint: Determine and include design and construction requirements for
sufficient thrust restraint for existing water mains and valves at proposed connection
points (“stub outs” and terminal extensions) to allow construction while the existing water
system remains in service.

3) System lIsolation: Identify water main sections that can be isolated within the proposed
and existing water systems that provide for emergency maintenance and identify discharge
points for system flushing.

5.03 Water Main Extensions

(A)  Water Utility Master Plan

Where major water distribution mains, 12 inches or larger in diameter, are proposed to be
constructed in the Water Utility Master Plan, an applicant for construction approval shall provide
for the construction of the main as part of any development proposal, when the major distribution
main is:

1) Located within a proposed development.

2 Located within 1,000 feet of a proposed development and it is feasible to include
construction of this main in the proposed development.

3) Required to provide adequate distribution service for the proposed development.

(B) Main Extension Agreements

1) When construction of a major distribution main is required, and the diameter of the major
distribution main is larger 12 inches and the minimum diameter required for local
distribution mains to serve the proposed development, an applicant for construction
approval may enter into a "main extension agreement" with the City for reimbursement of
public improvements costs associated with the over-size construction of the major
distribution main, as prescribed under Sections 11-1-42, “Agreement to Extend Water
Mains,” and 11-1-43, “Reimbursement of Costs for Water Main Extension,” B.R.C. 1981.

(2 When construction of an offsite major or local water distribution main is required to
extend water service to a proposed development, an applicant for construction approval
may enter into a "main extension agreement" with the City for reimbursement of offsite
public improvements, as prescribed under Sections 11-1-42, “Agreement to Extend Water
Mains,” and 11-1-43, “Reimbursement of Costs for Water Main Extension,” B.R.C. 1981.

5.04 Design Flow

(A)  Water Distribution Mains

1) The water distribution system (mains and looping) shall be designed to provide a
minimum residual pressure of 20 pounds per square inch (psi), at ground surface, under
peak day demand flow, plus the required 1SO fire flow.

2 The water distribution system shall be designed to provide a minimum of 40 psi under
peak hour demand flow, without fire flow.

3 The water distribution system shall be designed so that water main flow velocities do not
exceed 4 feet per second under peak hour demand without fire flow and 8 feet per second
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under peak day demand with fire flow.

(4)

design and analysis of proposed improvements.

()

Pressure and flow capacity data for both existing and future conditions for the City’s
major water distribution system is to be obtained from the Utilities Division for use in the

Table 5-1 indicates water demand forecasting for peak day conditions.

Table 5-1: Peak Day Water Demands

Development Type

Peak Day Demand

Residential

Low Density
Medium Density
High Density

180 gpcd
150 gpcd
75 gpcd

Commercial

10,000 gpad

Industrial

12,000 gpad

(6)

Table 5-2: Peak Hour Factors

Table 5-2 indicates water demand peaking factors for forecasting demands.

Development Type

Maximum Hour

Maximum/Day

Residential
Low Density
Medium Density
High-Density

51
50
50

51
25
2.0

Commercial

25

2.5

Industrial

1.5

1.5

(B)

5.05

()

levels of service.

Water Services

Design flows for water services shall be determined in conformance with the most current

International Plumbing Code as adopted by the City.

requirements.

Materials and Installation

Construction of water-related public improvements shall be in compliance with these Standards.
All pipe shall be of adequate strength to support the trench and AASHTO HS-20 highway
loadings. The type of pipe to be installed shall comply with these Standards, and shall be based
upon applicable design flows, pressures, site conditions, corrosion protection, and maintenance

Water design flows that reduce the water system pressures below the acceptable levels or
increase water system flow velocities above the acceptable levels specified in this section or
elsewhere in these Standards are considered detrimental to the overall system. In these
situations, the Director will deny project approval, or require the developer to provide
additional water system improvements, both onsite and offsite, to ensure no reduction in
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5.06

5.07

(A)

(B)

(©

Corrosion Protection

Corrosion protection will be required for all water system improvements where corrosive soil
conditions are encountered. The Engineer shall perform a soils resistivity survey to evaluate the
corrosion potential of soils in proposed projects or developments, and recommend any necessary
corrosion protection measures, such as alternative pipe type or cathodic protection. The Director
will review the soils resistivity survey and Engineer's recommendations and the service history for
water system corrosion in the area and determine the pipe type or protection to be used prior to
construction plan approval.

Transmission Mains

Specifications

(¢D) Size: All water mains 16 inches or larger in diameter shall be classified as “transmission
mains.”

2 Location: All transmission mains shall be installed in public rights-of-way or easements,
as prescribed in Section 4.04, “Utilities Easements,” of these Standards.

3 Depth: All transmission mains shall have no less than 4.5 feet and no more than 10 feet
of cover, measured from the top of pipe to the final surface grade.

(@) Separations and Crossings: All transmission main separations and crossings of other
City utilities shall be designed in compliance with Section 4.06, “Separation of Utilities,”
of these Standards.

Taps

@ Minimum Tap Size: No main extension or fire hydrant taps smaller than 6 inches in
diameter shall be installed in any transmission main.

2 Service Line Taps Prohibited: Service line taps shall not be installed in any
transmission main.

3 Pressure Taps: Unless approved by the Director, all taps installed onto a transmission
main shall be made under “wet tap” conditions, using a tapping tee and valve, to allow the
transmission main to remain in service.

Valves

(¢D) Separation: Valve separation along transmission mains shall be no greater than 1,200
feet, measured along the alignment of the transmission main.

2 Valve Locations: Valves shall be installed at the following locations:

@ At all connections with transmission mains. Where a distribution main connects
with a transmission main, a valve shall be installed on the distribution main at the
transmission main.

(b) Where necessary to ensure that no more than three valves must be closed to isolate
any section of a transmission main. Two valves shall be installed at all tee-type
connections, and three valves shall be installed at all cross-type connections.

(©) Where possible, valves shall be aligned with extensions of property lines or right-
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(D)

(E)

5.08

(A)

(B)

of-way lines. Valves shall not be placed in locations that may be subject to
routine parking or storage and shall not be placed within public sidewalks, multi-
use paths, or on-street bike lanes.

Relief Valves

(1)

)

Air and Vacuum Release Valves: Air and vacuum release valves shall be installed in
transmission mains at all high points where an elevation differential of 20 feet exists along
the main.

Pressure Blow-Off Assemblies: Pressure blow-off assemblies shall be installed in
transmission mains at all low points where an elevation differential of 20 feet exists along
the main.

Ground Water Barriers

(1)

)

Required: Where there exists a possibility that ground water may be diverted by the
construction of new transmission mains, ground water barriers shall be constructed within
the trench to prevent ground water migration or diversion along the water main.

Placement: The Engineer shall determine the location and number of ground water
barriers that will be necessary to mitigate any ground water impacts, subject to review and
approval by the Director. Any necessary support material required to address ground
water concerns, such as soils investigations, engineering calculations, and design details,
shall be provided by the Engineer.

Distribution Mains

Specifications

(1)
)

3)

(4)

Taps
1)

Size: Distribution mains shall be at least 8 inches in diameter.
Locations

@ All water mains shall be installed in public rights-of-way or easements, as
prescribed under Section 4.04, “Utilities Easements,” of these Standards.

(b) All platted lots, whether existing or proposed as part of a subdivision, shall front
on a distribution main.

Depth: All distribution mains shall have no less than 4.5 feet and no more than 10 feet of
cover, measured from the top of pipe to the final surface grade. Where final grades have
not been established, mains shall be installed deep enough to ensure acceptable cover
below the future grade based on the best available information. Under no condition shall a
main be installed with less than 4.5 feet of cover.

Separations and Crossings: All distribution main separations and crossings of other City
utilities shall be designed in compliance with Section 4.06, “Separation of Utilities,” of
these Standards.

Pressure Taps: All taps approved onto a distribution main shall be installed under “wet
tap” conditions, using a tapping tee and valve, which allows the distribution main to
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(©)

(D)

(E)

remain in service at all times.

2 Tap Installation: All taps approved onto an existing distribution main will be made by
the City of Boulder Utilities Division and shall be paid for by the applicant.

Valves

1) Where Required: Valves shall be installed as necessary on distribution mains to ensure
that:

@ No more than 600 feet of water main will be located between isolation valve
zones (i.e., sections of main that may be taken out of service for maintenance
activities).

(b) No more than two fire hydrants will be located between isolation valve zones.

(©) No more than three valves will require closure to isolate any section of a
distribution main. Two valves shall be installed at all tee-type connections, and
three valves shall be installed at all cross-type connections.

(d) Valves are to be aligned with extensions of property lines or right-of-way lines
where possible. Valves shall not be placed within public sidewalks, multi-use
paths, or on-street bike lanes.

2 Emergency Access: Valves shall be located to provide maximum accessibility for

emergency access. Valves shall not be placed in locations that may be subject to routine
parking or storage operations.

Looping and Terminal Mains

(1)

)

3)

(4)

Looping Required: All distribution mains shall be looped into the existing and proposed
water distribution system to ensure at least two feed sources and to maintain system
strength, except as allowed under Section 5.08(E) below.

Maximum Terminal Length: Where allowed, terminal (dead-end) distribution mains
shall not be more than 600 feet long, measured along the entire centerline length of the
terminal main from the connection main to the terminus.

Fire Hydrant on Terminal Mains: All terminal mains shall have a fire hydrant at the
terminus and no more than two fire hydrants in total. Fire hydrant installations shall be
offset from the terminus to ensure that the hydrant can be removed for maintenance while
the terminal main remains in service.

Service Taps: Service taps along terminal mains shall not be located closer than 3 feet to
the terminus nor located between the fire hydrant connection and the terminus.

Extensions

(1)

()

Standards: Water distribution main extensions are subject to the requirements in Section
11-1-41, “Extensions of Water Mains,” B.R.C. 1981, and these Standards.

System Perpetuation: Water mains shall extend to the far edge of the property being
served or to the edge of the platted subdivision, whichever is greater, to ensure
perpetuation of the water distribution system. The location, size, and configuration of the
proposed development or subdivision, with respect to the existing water distribution
system, may dictate that water mains be extended to the far edge of more than one
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(F)

(G)

5.09

(A)

3)

property or subdivision boundary to accommodate system perpetuation.

Exceptions: Exceptions to this subsection may be granted only if development of the
adjacent property is not contemplated within 5 years or is classified as Area Il under the
Boulder Valley Comprehensive Plan. In these cases, an easement for extending the system
shall be granted by the property owner.

Future Connections

(1)

()

3)

(4)

Isolation Valve Required: When future main extensions are provided for by “stub out”
or terminal connections, the stub out or terminal main extension shall be valved so that
only one valve must be closed when the future main is extended. The valve shall be
restrained to the existing distribution main to allow closure of the stub out or terminal
main section without creating a pressure separation of the valve from the in-service
distribution main.

Valve Restraint: Valve restraint may be ensured by the use of a direct swivel connector
or adapter, or by providing a pipeline extension that can restrain the valve through
frictional resistance. All future connections designed at perpendicular angles to the
existing distribution main shall include a valve on the extension that is directly attached to
the existing main. Where valve restraint through frictional resistance of extended pipe line
sections is proposed, the Engineer shall determine the necessary pipe length required to
provide adequate frictional resistance, subject to review and approval by the Director.

Testing: When future connections are made, the entire main beyond the stub out or
terminal main extension shall be flushed, chlorinated, and pressure tested.

Service Taps Prohibited: No service taps shall be allowed on a stub out or on a terminal
main beyond the isolation valve.

Ground Water Barriers

(1)

)

Required: Where there exists a possibility that ground water may be diverted by the
construction of new distribution mains, ground water barriers shall be constructed within
the trench to prevent ground water migration or diversion along the water main.

Placement: The Engineer shall determine the location and number of ground water
barriers that will be necessary to mitigate any ground water impacts, subject to review and
approval by the Director. Any necessary support material required to address ground
water concerns, such as soils investigations, engineering calculations and design details,
shall be provided by the Engineer.

Water Services

General

(1)

)

Standards: Water services are water system extensions that are tapped onto the
distribution system to provide water to consumers. Water services are subject to the
requirements of these Standards and Section 11-1-20, “Taps or Connections to Water
Mains,” and Section 11-1-21, “Water Service Lines,” B.R.C., 1981.

Water Meters: Water services shall include the installation of a meter and shall be
subject to the requirements of these Standards and the conditions of Sections 11-1-34,
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(B)

(3)

(4)

()

“Meter and Appurtenances to be Purchased by User,” Section 11-1-35, “Meter Size
Requirements,” and Section 11-1-36, “Location and Installation of Meters; Maintenance
of Access to Meters,” B.R.C. 1981.

Separate Services to Lots: All platted lots, whether existing or proposed as part of a
subdivision, shall front on and have a separate water service connection to a distribution
main without crossing adjacent lots.

Service Alignment: When the water service is located in the public right-of-way or
easement, the service shall be installed perpendicular to the distribution main, up to and
including the meter and pit. Where this is not possible, the water service alignment shall
be subject to the determination of the Director.

Pressure Boosters Prohibited: No pressure booster of any kind is allowed on any water
service.

Domestic Services

(1)

)

Separate Services to Structures: Each principal structure shall be served by a separate
water service line and meter connected to the distribution main. Where more than one
principal structure is proposed on a single lot, an additional water service line and meter
will be required for each additional principal structure.

Accessory Buildings or Structures: An accessory building or structure, as defined under
Subsection 9-16-1(c), “General Definitions,” B.R.C. 1981, may draw limited service from
a principal building or structure without a separate water service, subject to the following:

@ If the accessory structure contains no toilet and no bathtub or shower fixtures, the
accessory structure is limited to the following plumbing fixtures:

Q) Sink (one fixture),

(i) Clothes washer connection (one set),
(iii) Hose bib or sill cock (one fixture),
(iv) Floor drain (one fixture), and

(V) Interceptor (one fixture).

(b) If the accessory structure is proposed to have a sink and toilet, the accessory
structure shall not contain any additional sinks or toilets nor a bathtub or shower
fixture, shall not be used as a separate dwelling unit, may not be located on a
property that can be subdivided into separate lots, and shall be limited to the
following additional plumbing fixtures:

Q) Sink (one fixture),

(i) Toilet (one fixture),

(iii) Floor drain (one fixture), and
(iv) Interceptor (one fixture).

©) An approved detached accessory dwelling unit, as defined under Subsection 9-16-
1(c), “General Definitions,” B.R.C. 1981, is not subject to this section’s plumbing
fixture limitations.

(d) The Director of Public Works may permit water hookups and meters separate
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5.10

(A)

3)

from a principal detached dwelling unit only upon finding that topography or
other physical circumstances make utility connections to the principal structure
impractical.

Services Crossing Lots: Domestic water services crossing one lot to provide service to
an adjacent lot may be approved if all of the following conditions are met:

@ The service crossing is part of a proposed subdivision creating only two lots.

(b) A utility easement at least 10 feet wide is provided across, and situated entirely
within, the boundaries of the proposed subdivision. The easement is to be granted
to the City for the benefit of the property owner being served and is to be
occupied by the water service line only, or by the water and wastewater service
lines only if the water and wastewater service lines are installed in compliance the
IPC, as adopted by the City.

(© The Director determines that a water main extension is not necessary to perpetuate
the system, or that future development of abutting properties cannot benefit from a
main extension.

(d) The water service line is to be centered in the easement and be at least 5 feet from
other utilities, except for a combined water/wastewater service installation as
allowed under the IPC, as adopted by the City.

Irrigation Services

(1)

)

3)

(4)

Separate Service: With the exception of single-family residential properties, all irrigation
services shall have a separate service line and meter.

Property to be Served: Irrigation service lines shall serve no more than one individual
property, unless approved by the Director under the provisions of a homeowners
association. Where irrigation services serve more than one individual property, the plant
investment fee (PIF) and associated credit shall apply to the individual property where the
water meter is located and the service originates.

Building Connection Prohibited: Irrigation service shall not connect with any building
or structure or with any other consumptive-use water service.

Reduced Pressure Assembly Required: All irrigation systems with a separate, metered
service line shall have a reduced pressure principle assembly installed in compliance with
all applicable City regulations and standards.

Fire Protection

Fire Hydrants

(1)
()

(3)

Standards: All fire hydrants shall be installed in compliance with these Standards.

Easements: All fire hydrants shall be installed within public rights-of-way or easements
as prescribed in Section 4.04, “Utilities Easements.” Easements shall be a minimum of 25
feet in width and extend at least 10 feet beyond the hydrant assembly.

Placement: The placement of fire hydrants shall comply with the International Fire Code,
as adopted with local amendments under Chapter 10-8, “Fire Code,” B.R.C. 1981, and the
following requirements:
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(4)

()

(6)

(")

@ Fire hydrants shall be placed at the entrance or intersection for each street, with a
hydrant place on each side of any divided roadway.

(b) In a single-family residential area, there shall be no more than 500 feet of fire
access distance between hydrants. No dwelling unit shall be over 250 feet of fire
access distance from the nearest hydrant.

(© In all other areas, there shall be no more that 350 feet of fire access distance
between hydrants. No exterior portion of any building shall be over 175 feet of
fire access distance from the nearest hydrant.

NOTE: Fire access distance means the distance between two hydrants, or the
distance from a hydrant to any external portion of any building, measured along
public or private (but accessible to fire equipment) roadways or fire lanes, as
would be traveled by motorized firefighting equipment.

Alignment with Property Lines: Hydrants shall be aligned with an extension of the
property line when located midblock.

Horizontal Clearances: Hydrants shall be placed no farther than 5 feet behind the curb,
outside of any fenced area, and have a 10-foot radius of clearance to adjacent obstacles
(fences, walls, shrubs, trees, etc.).

Vertical Clearances: Hydrants shall have the lowest water outlet not less than 18 inches
or more than 30 inches above the final ground elevation.

Colors: The hydrants’ color shall be Rustoleum No. 831 "restful green™ or “KWAL”
hydrant green except for bonnet, weather caps, and nozzle caps, which must be Rustoleum
No. 2766 "reflectorized white™ unless otherwise specified by the Director of Public
Works.

(B) Fire Sprinkler Lines

(1)

(2)

©)

(4)

Dedicated Line: A fire sprinkler line for any structure or building, other than a single-
family or duplex residential structure, which is either required to be installed by the
Boulder Fire Department or installed voluntarily by the applicant, shall be a separate
dedicated fire sprinkler line tapped at the water distribution main. The minimum tap and
valve diameter size for a dedicated fire sprinkler line shall be 4 inches. The property
owner may choose to reduce the line diameter, as needed, beyond the City-maintained
valve in the property owner-maintained portion of the fire sprinkler line. The City shall not
be responsible for maintenance beyond the first valve on the line.

Maintenance Responsibility: The property owner shall be responsible for maintaining
all dedicated fire sprinkler lines beyond the valve at the main distribution line. It is the
property owners’ responsibility to ensure all City owned and maintained valves are visible
and not covered by landscape materials, concrete or asphalt.

Service Taps Prohibited: No taps will be approved onto a fire sprinkler line for any
purpose other than the fire sprinkler system. Combination fire sprinkler/service lines for
domestic or irrigation services will not be approved, except as allowed in Subsection
(B)(4), below.

Combination Line: A single-family or duplex residential structure may have a
combination fire sprinkler/domestic service line from the City's water distribution main to
the water meter, if the following conditions are met:
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5.11

(A)

(B)

(©)

@ The combination line shall be sized to convey maximum domestic service and fire
sprinkler protection service flows. The combination line size shall be 1 inch in
diameter; otherwise, the combination line shall be separated into a dedicated fire
sprinkler line and separate domestic service line, each tapped at the distribution
main.

(b) The combination line shall separate at the water meter pit into a domestic service
line (with meter) and a dedicated fire sprinkler line (without meter, but with
oriseal shutoff).

) Beyond the water meter pit, both the domestic and fire sprinkler water service
lines may be placed in the same trench. However, they may not be tied back
together in any manner, and they may not have any type of cross-connection either
inside or outside the structure.

(d) The property owner is responsible for maintaining the domestic service and the
fire sprinkler lines beyond the water meter pit.

NOTE: Section 5.11, “Cross-Connection Regulations,” of these Standards,
identifies the requirements for cross-connection control and backflow prevention
as they apply to fire sprinkler systems.

Cross-Connection Regulations

Purpose

The purpose of these standards is to protect the City water system from contamination or pollution by
backflow due to cross connections from owner water systems, and to a continuing program of cross
connection control to prevent the contamination or pollution of the City water system. For the purpose
of this section, "Contamination" means any impairment of the quality of the potable water by pollution
from sewage, industrial fluids or waste liquids, compounds or other materials to a degree which may
create a hazard to the public health through poisoning or through the spread of disease.

Additional Regulations

1) Sections 11-1-3, “Rules and Regulations,” and 11-1-25, “Duty to Maintain Backflow
Prevention Assembly and Prevent Cross-Connection,” B.R.C. 1981.

(2 The Colorado Cross Connection Control Manual

General Requirements

1) If a backflow prevention assembly is required by the City, the Director of Public Works may
give notice in writing to the owner to install an approved backflow prevention assembly at
each service connection to the premises. The owner shall install an approved assembly at
each service connection to the premises at the owner's own expense.

2 No provision of this section exempts the owner from the cross-connection control provisions
for internal water distribution systems as contained in the International Plumbing Codes and
other plumbing standards adopted by the B.R.C. 1981, or state or federal regulations
regarding cross-connections.

3) No person shall operate an industrial fluids system, auxiliary water supply, or an owner water
system that allows for the occurrence of a cross connection to the water utility.
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(D)

(E)

(F)

(4)

Q)

There shall be no unprotected branches from the service line ahead of any meter or backflow
prevention assembly located at the point of delivery to the owner's water system.

No person owning, managing, installing or repairing any water system shall fail to comply
with any of these rules.

Installation Required

(1)

(2)

©)

A backflow prevention assembly approved by the Director of Public Works shall be installed
immediately inside the structure being served, after the meter on private property, and before
the first branch line leading off the service line wherever any of the following conditions
exist:

@ If a property has an auxiliary water supply which is not or may not be of safe
bacteriological or chemical quality and which is not acceptable as an additional
source by the Director of Public Works, the water utility shall be protected against
backflow from the premises by installing a backflow prevention assembly in the
service line appropriate to the degree of hazard.

(b) If a non-residential property that contains any liquid processes or fluids system or any
other unapproved water system, the water utility shall be protected against backflow
from the premises by installing a backflow prevention assembly in the service line
appropriate to the degree of hazard.

(c) In all premises that contain internal cross connections that cannot be permanently
corrected and controlled, or that contain intricate plumbing and piping arrangements,
or where entry to all portions of the premises is not readily accessible for inspection
purposes making it impracticable or impossible to ascertain whether or not dangerous
cross connections exist, the water utility shall be protected against backflow from the
premises by installing a backflow prevention assembly in the service line.

Installation shall be as approved by FCC and URC, USC list including vertical and horizontal
assembly orientation.

Backflow prevention assemblies shall be installed in an accessible location to facilitate
inspection, testing and maintenance without removal of the device. An adequate drainage
area for the assembly must be provided for in the event that water is released. Installation
clearance requirements shall meet requirements of the Colorado Cross-Connection Control
Manual and allow removal of all parts from the assembly. Pit and vault installations are
prohibited.

Duty to Inspect, Test and Repair

The owner shall have certified inspections and operational tests made on the backflow prevention
assembly upon installation and at least once per year thereafter. The Director of Public Works may
require certified inspections at more frequent intervals. These inspections and tests shall be made at
the expense of the owner. A backflow prevention assembly shall be repaired or replaced at the
expense of the owner whenever an assembly is found to be defective.

Specifications

(1)

After written notification by the Director of Public Works, any property with a backflow
incident shall be responsible for installation, inspection and testing, or repair of a backflow
prevention assembly within 10-days. Backflow prevention devices shall be air-gap (“AG™) or
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)

(3)

(4)

reduced pressure principle assembly (“RP”) except for Solar heating systems with make-up
water which shall be “RP” devices.

After written notification by the Director of Public Works, the owners and operators of the
following types of existing facilities shall be responsible for installation, inspection and
testing, or repair of a backflow prevention assembly within 30-days of such written notice.
Backflow prevention devices shall be air-gap ("AG"), or reduced pressure principle assembly
("RP"™) unless otherwise noted.

Automotive service
station or repair shop
Auxiliary water supply
Commercial service line
greater than four-inch
diameter

Carwash

Food processing and
Packing plant
Greenhouse

Hospital, inpatient and
outpatient care

Hotel or lodging facility
Kennel - boarding only

Laboratory - clinical and
chemical

Laundry or dry cleaning
service

Manufacturing and
industrial facility (to be
determined on an
individual basis)
Medical office

Morgue and mortuary
Multi-storied buildings (4
stories or more)
Photographic studio and
laboratory

Sewage treatment plant
School with laboratory
Shell business
development space
Solar heating system with
make-up water (“RP
Only”)

Swimming pool
Veterinary office or
clinic

Water treatment plant

Prior to final inspection of any new structure or alteration requiring a building permit, the
owners and operators of the following types of facilities shall be responsible for
installation, inspection, testing, or repair of a backflow prevention assembly. Backflow
prevention devices shall be air-gap (“AG”), or reduced pressure principle assembly (“RP”)
unless otherwise noted. Double Check Valve Assembly (“DC”) devices shall only be
permitted where specifically approved below.

Any establishment with a
backflow incident
Automotive Service station
or repair shop

Auxiliary water supply
Commercial service line
greater than 4-inch
diameter

Carwash

Fire line -- no chemicals
added (AG, RP, or DC)

Fire line -- chemicals added

Food processing and
packing plant
Greenhouse

Hospital, outpatient
care and long-term
facility

Hotel and lodging
Kennel - boarding only
Laboratory -- clinical
and chemical

Laundry and cleaning
service

Manufacturing and
industrial facility (to be
determined on an
individual basis)
Medical office

Morgue and mortuary
Multi-storied building

(4 stories or more)
Photographic studio and
lab

Sewage treatment plant
School with laboratory
Shell business
development space
Solar heating system with
make-up water system
(“RP” Only)

Swimming pool
Veterinary office

Water treatment plant

Any building or facility not listed in the foregoing table may be required by the Director of
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Public Works to install a backflow prevention assembly. The compliance period and
assembly required shall be determined by the Director of Public Works based on the degree of
hazard.

(5) The compliance periods listed above may be modified by the Director of Public Works for
good cause shown, and after submittal and approval by the Director of Public Works of a
compliance plan.

(6) Compliance plans shall be enforceable against subsequent owners of non-residential property.
If no approved compliance plan exists, then the property must be in compliance with this rule
prior to any sale of the property.

(G) Records and Reports

A certified tester shall record the results of all inspections, tests and maintenance on a form prescribed
by the Director. This report shall be submitted to the Director and the owner within ten days following
the completion of the inspection, test, or maintenance of the assembly. The certified tester shall also
attach a card to the backflow prevention assembly following each inspection, test, or maintenance
activity to document and date the activities performed. Records of all inspections, test, or maintenance
activities, including materials and parts changed, shall be kept by the certified inspector and the owner.

(H) Backflow Prevention Assemblies

1) The term "approved backflow prevention assembly™ or “approved assembly” means any of the
following:

@ an assembly that is in conformance with the laboratory and field performance
specifications of the Foundation for Cross Connection Control and Hydraulic
Research (FCC and HR) of the University of Southern California; or

(b) an assembly which has been approved, inspected and installed to the satisfaction of
the Director of Public Works.

2 All backflow prevention assemblies shall have a unique serial number attached to the
assembly by the manufacturer.

3) Backflow prevention assemblies currently installed which are not approved shall be replaced
with an approved assembly within 30 days of written notice by the City. If the assembly fails
an annual operational test or inspection, it shall be repaired or replaced with an approved
assembly within 30 days of written notice by the City.

() Certified Tester Criteria

QD Testing of backflow prevention assemblies on fire sprinkler systems shall require the certified
Cross Connection Control and Backflow Prevention Device Tester to also be a certified Fire
Sprinkler System Installer, or be supervised by a certified Fire Sprinkler System Installer
registered with the City of Boulder Fire Department.

2 Certified Cross Connection Control and Backflow Prevention Device Testers shall also be
required to provide the following information in order to be listed on the Backflow Prevention
Program’s list of certified testers in the area. Such information shall be sent or faxed directly
from the laboratory to the Backflow Prevention Program office at 5605 N. 63rd St., Boulder,
Colorado 80301; FAX: 303-530-1137.
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@ Copy of a current Cross Connection Control and Backflow Device Tester certificate.

(b) Test kit calibration certificate from an authorized manufacturers calibration/ repair
laboratory or an ISO 9002 certified calibration/repair laboratory for instrument
repairs or measurements. Documented calibration must be National Institute of
Standards and Technology (NIST) traceable and meet the current ASME/ANSI
B40.01 standards. The certified calibration report shall include the following:

Q) Indicate minimally the descending reading at 10, 7, 5, 2, 1 and 0 PSID with
a minimum required tolerance range of + 0.1 PSID,

(i) Data as found (data prior to any adjustment of the test kit), and

(iii) After calibration data or returned information documented (data after
adjustment, if required).

(© Provide a certificate signed by a qualified agent of an insurance company that meets
minimum limits required by Section 4-1-8(a) and (b), B.R.C. 1981.
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6.01

(A)

(B)

(©

6.02

(A)

(B)

General

Intent

The Wastewater Design Standards establish minimum design standards for providing and
maintaining the public wastewater utility collection system.

Wastewater Utility Master Plans

All improvements proposed to the City’s public wastewater utility system shall conform with the
goals, policies, and standards adopted in the Wastewater Utility Master Plan.

Reference Standards

Where not specified in these Standards or the B.R.C. 1981, to protect the public health, safety, and
welfare, the Director of Public Works will specify the standards to be applied to the design and
construction of public wastewater utility improvements and may refer to one or more of the
references listed in the References Section of these Standards.

Utility Report

Requirement

The Director of Public Works may require the preparation of a utility report in order to assess the
impacts and service demands of any project or development proposal connecting to the public
wastewater collection system. The utility report shall be prepared by the Engineer and include a
technical report and preliminary plan as outlined in the following subsections.

Report

The utility report shall provide an overview of the proposed project or development, proposed
wastewater utility improvements, wastewater service demands, system impact and feasibility, and
basic design requirements, and include the following information:

(D) Wastewater Demands: Include estimated wastewater demands based on projected land
use, occupancy and building type for the following conditions:

@ Average-Day (gallons-per-minute),

(b) Peak Flow or Maximum-Day (gallons-per-minute),
(© Minimum-Day (gallons-per-minute), and

(d) Infiltration/Inflow (gallons-per-minute).

2 Compatibility with Wastewater Utility Master Plan: Describe how the proposed
wastewater utility improvements conform with the adopted Wastewater Utility Master
Plan.

3 Service Area: Describe the initial and ultimate area, measured in acres, that could be
served by the new wastewater facilities.

(@) Population Density: Define the initial and ultimate population densities that could be
served by the new wastewater facilities.
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(5) Industrial Wastes: Define the estimated quantities and quality of any industrial wastes
that could be discharged to the wastewater system.

(6) System Layout: Describe the proposed collection system layout, including locations for
connections with the existing wastewater utility system.

(7 Collection System Analysis: Include a collection system analysis as required by the
Director, identifying any system impacts based on proposed demands and providing
design solutions to ensure perpetuation of future wastewater utility system growth and
maintain system capacity and flow rates.

(8) Main Sizing: Indicate the required sizing of proposed collection mains based on
wastewater demands.

9) Design Alternatives: Discuss alternative system layouts and methods of providing
wastewater service, including an evaluation of each alternative and reasons for selecting
the recommended design.

(10)  Special Conditions: Identify any special conditions, such as conflicts with other utilities,
unusual installation depths or oversizing requirements, that require special provisions for
improvements construction.

(11)  Wastewater Classification Survey: Include all information requested in the City’s
“Wastewater Classification Survey.”

(12)  Wastewater Effluent Characteristics: Include information concerning the characteristics
of proposed wastewater effluent, as described in 40 C.F.R., Part 122, Appendix D, Tables
2-5, at each connection to the City’s wastewater collection system as required by the
Director, including the following:

@ Acidity-alkalinity,

(b) Phosphorus,

(©) pH,

(d) Sulfates and sulfides,

() Synthetic and organic compounds,

()] Hazardous constituents,

(9) BOD:s (total and soluble fraction, carbonaceous and nitrogenous demand),
(h) COD (total and soluble),

(i) TSS,
() Nitrogen (TNK, NOs, NO4, NHa, organic), and
(k) Inorganics (salts, metals).
(C) Preliminary Plan
A preliminary plan shall be included in the utility report to provide a plan view and reference for
the proposed improvements, and identify issues addressed in the report. The preliminary plan is to
include the following:
Q Preliminary Design: Illustrate proposed methods and alternatives for providing site
wastewater collection and service.
2 Property Boundaries: Reflect legal boundaries of the proposed project or development
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3)

(4)
()

(6)

()

(8)

site, including existing and proposed property and lot lines, existing and proposed rights-
of-way and utility easements, and boundaries of abutting properties.

Topography: Include site topography at 2-foot interval contours, and the elevation and
location of City-recognized benchmarks with reference to local, USGS and NGVD data.

System Area: Define and delineate the system area included in the network analysis.

Existing Utilities: Illustrate existing utilities, including manholes, within 400 feet of the
proposed development.

Unusual Features: Identify unusual features, such as creeks, drainage facilities, railroads,
and irrigation ditches, that might influence the location of underground utilities.

Proposed System Layout: Illustrate the general layout of the proposed wastewater
collection mains and manhole locations, including construction phasing.

Emergency Maintenance Access: Identify methods and routes for providing emergency
and maintenance access to all proposed manholes.

6.03 Wastewater Main Extensions

(A) Wastewater Utility Master Plan

Where major wastewater collection mains, 12 inches or larger in diameter, are proposed to be

constructed in the Wastewater Utility Master Plan, an applicant for construction approval shall
provide for the construction of the main as part of any development proposal, when the major

collection main is:

1)
)

3)

Located within a proposed development.

Located within 1,000 feet of a proposed development and it is feasible to include
construction of this main in the proposed development.

Required to provide adequate collection service for the proposed development.

(B) Main Extension Agreements

(1)

(2)

When construction of a major collection main is required, and the diameter of the major
collection main is larger 12 inches and the minimum diameter required for local
distribution mains to serve the proposed development, an applicant for construction
approval may enter into a "main extension agreement” with the City for reimbursement of
public improvements costs associated with the over-size construction of the major
distribution main, as prescribed under Sections 11-2-26, “Agreement to Extend Sanitary
Sewer Mains,” and 11-2-27, “Reimbursement of Costs for Sanitary Sewer Main
Extension,” B.R.C. 1981.

When construction of an offsite major or local wastewater collection main is required to
extend collection service to a proposed development, an applicant for construction
approval may enter into a "main extension agreement™ with the City for reimbursement of
offsite public improvements, as prescribed under Sections 11-2-26, “Agreement to Extend
Sanitary Sewer Mains,” and 11-2-27, “Reimbursement of Costs for Sanitary Sewer Main
Extension,” B.R.C. 1981.
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6.04 Design Flow

(A)

Wastewater Collection Mains

(1)
()

3)

(4)

()

(6)

(7)

(8)

©9)

Wastewater collection mains shall be designed to convey the peak flow.

Wastewater collection mains shall be designed to ensure transport of suspended materials
and preclude material deposits considering minimum-day flows.

The peak flow shall be determined using average-day forecasts adjusted by a peaking
factor and including the allowed and any existing system infiltration or inflow.

Flow capacity and loading data of existing and future conditions for the City’s major
wastewater collection system shall be obtained from the Utilities Division for use in
designing and analyzing proposed improvements.

The minimum-day flow shall be determined using average day-forecasts adjusted by a
minimum flow factor and including the allowed and any existing infiltration or inflow.

Average-day flow forecasts shall include the ultimate area, population density, existing
wastewater flow, anticipated industrial discharge, and any allowed infiltration/inflow, that
produces the greatest wastewater flow rates.

Surface water, ground water, or cooling water shall not be discharged into the wastewater
collection system. Prohibited connections include roof drains, storm inlets, foundation
perimeter drains, area drains for open patios or driveway entrances to parking structures,
and ground water sump systems.

Floor drains internal to covered parking structures, that collect drainage from rain and ice
drippings from parked cars or water used to wash-down internal floors, shall be connected
to the sanitary sewer using appropriate grease and sediment traps.

Table 6-1 indicates wastewater discharge forecasting for average-day conditions:

Table 6-1: Average Day Load by Development Type

Development Type Average Day Load

Residential

Average Persons per Single-Family Unit 3.2
Average Persons per Multi-Family Unit 2.0

100 gpcd

Non-Residential
Commercial 5000 gpad
Industrial 4500 gpad

Infiltration

200 gidm**

NOTES:

* The Industrial Average-Day Load Indicates Non-Water Intensive Industrial Development

** Gallons Per Inch-Diameter-Mile

(10)

(11)

The average day forecast loads indicated in Table 6-1 represent minimum forecast loads in
determining design flows. Where proposed development is known (based on specific
applications or use), and the anticipated wastewater loads exceed the minimum forecast
demands, the greater load shall be used to determine design flows.

Table 6-2 indicates the wastewater peak flow and minimum flow factors for forecasting
discharges. These flow factors are used with the preceding average day load estimates as
defined in Section 6.04 A(10) of these Standards to determine minimum required
wastewater main capacity:

Table 6-2: Factors for Forecasting Wastewater Discharges
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Collection Main Diameter Minimum Flow Factor Peak Flow Factor
10 inches and smaller 0.25 4.0
12 to 15 inches 0.30 35
18 to 27 inches 0.33 3.0
30 inches and larger 0.40 2.5

(B)

(12)  Final design flow determinations shall include any documentation and calculation of
population densities, building areas, pumped discharge flow rates, existing wastewater
flow rates, existing or anticipated industrial discharges, peak flow, minimum flow, and
infiltration/inflow flow rates.

Wastewater Services

Design flows for wastewater services shall be determined in conformance with the most current
International Plumbing Code (IPC), adopted by the City.

6.05 Materials and Installation

Construction of wastewater-related public improvements shall be in compliance with these Standards. All
pipe shall be of adequate strength to support trench and AASHTO HS-20 highway loadings. The type of
pipe to be installed shall comply with these Standards, and shall be based upon applicable design flows,
pressures, site conditions, corrosion protection, and maintenance requirements

6.06 Collection Mains

(A)

(B)

(©)

(D)

System Design

(¢D) Gravity Flow: The wastewater collection system shall be designed for gravity (open) flow
conditions, using a manning’s roughness coefficient of 0.013 to account for various pipe
materials and joints, service connections, and future interior pipe conditions.

2 Peak Flow Depth: Collection mains shall normally be designed to carry the peak flow
with a flow depth of no more than one-half of the full pipe.

3) Pressurized Flow Prohibited: Pressurized, surcharged, or depressed (inverted siphon)
wastewater mains are prohibited in the City's wastewater collection system.

Size
@ Minimum Diameter: Collection mains shall be a minimum eight (8) inches in diameter.

(2 Size Changes: All changes in pipe size shall require a manhole at the size change.

Locations

1) Easements: All wastewater mains shall be installed in public rights-of-way or easements,
as prescribed under Section 4.04 of these Standards.

2 Lot Frontage: All platted lots, whether existing or proposed as part of a subdivision, shall
front on a collection main.

Depth

(¢D) Minimum and Maximum Cover: All collection mains shall have a minimum depth of
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cover of three (3) feet, and a maximum depth of cover of eighteen (18) feet, measured
from the top of pipe to the final surface grade.

2 Shallow Cover Protection: Where collection main depths are less than four (4) feet, and
the main is located under a right-of-way, street, driveway, parking lot, or other areas where
live loading is a concern, special pipe materials (such as ductile iron pipe) or other
structural measures (such as concrete encasement) shall be provided.

3) Provision for Basements: Proposed collection mains shall be designed with adequate
depth to provide wastewater service to basements, where possible and appropriate.
(E) Slope

@ Minimum and Maximum Slopes: Table 6-3 indicates minimum and maximum
allowable collection main slopes:

Table 6-3: Minimum and Maximum Allowable Collection Main Slopes

PIPE DIAMETER MINIMUM SLOPE MAXIMUM SLOPE
(Inches) (%, ft/100 ft) (%, ft/100ft)
8" 0.400 7.5
10" 0.332 5.5
12" 0.247 4.5
15" 0.193 3.5
18" 0.144 2.5
21" 0.113 2.0
24" 0.092 1.8

(2 Velocities: Collection mains shall be designed with an adequate slope to provide flow
velocities of two (2) feet per second during peak flow conditions. Minimum allowable
slope shall provide half-full pipe flow velocities of two (2) feet per second. Maximum
allowable slope shall provide half-full pipe flow velocities of 10 feet per second. The
design slope will usually be greater than the minimum allowable slope, where less than
half-full or full pipe peak flow conditions occur.

3) Slope Between Manholes: All collection mains shall be laid at a constant slope between
manholes.

(@) Slope Changes: All changes in slope shall require a manhole at the slope change
connection.

(F) Alignment

(¢D) Straight Alignment Required: All collection mains shall be laid in a straight alignment
between manholes.

2 Alignment Changes: All changes in alignment require a manhole at the alignment change
connection.

(€)) Curvilinear Mains Prohibited: Curvilinear collection mains will not be allowed.

(G) Separations and Crossings

All collection main separations and crossings of other City utilities shall be designed in
compliance with Section 4.06, “Separation of Utilities,” of these Standards.
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(H)

(1

()

6.07

(A)

Taps

All taps approved onto an existing collection main will be made by the City of Boulder Utilities
Division and shall be paid for by the applicant.

Ground Water Barriers

(1)

)

Required: Where there exists a possibility that ground water may be diverted by the
construction of new wastewater collection mains, ground water barriers shall be
constructed within the collection main trench to prevent ground water migration or
diversion along the wastewater main.

Placement: The Engineer shall determine the location and number of ground water
barriers that will be necessary to mitigate any ground water impacts, subject to review and
approval by the Director. Any necessary support material required to address ground
water concerns, such as soils investigations, engineering calculations and design details,
shall be provided by the Engineer.

Extensions

(1)

()

3)

Standards: Wastewater collection mains are subject to the requirements of Section 11-2-
25, “Extensions for Sanitary Sewer Mains,” B.R.C. 1981, and these Standards.

System Perpetuation: Wastewater mains shall extend to the far edge of the property
being served or to the edge of the platted subdivision, whichever is greater, to ensure
perpetuation of the wastewater collection system. The location, size, and configuration of
the proposed development or subdivision, with respect to the existing wastewater
collection system, may dictate that wastewater mains be extended to the far edge of more
than one property or subdivision boundary to accommodate system perpetuation.

Exceptions: Exceptions to this subsection may be granted only if development of the
adjacent property is not contemplated within 5 years or is classified as Area 111 under the
Boulder Valley Comprehensive Plan. In these cases, an easement for extending the system
shall be granted by the property owner.

Manholes

Location

(1)

)

3)

(4)

Where Required: Manholes shall be required at the upper end of each collection main
line, and at all changes in grade, slope and alignment. Where feasible, manholes are to be
installed at street intersections, or aligned with an extension of property lines in midblock
and easement locations and should be located outside of bike lanes, sidewalks, multi-use
paths and wheel lines of streets.

Maximum Separation: Manholes shall be required along collection mains at distances
not greater than 400 feet.

Service Connections: Manholes shall be required at all service connections for
wastewater service lines six (6) inches in diameter and larger.

Monitoring Facilities: Manholes for monitoring facilities shall be required on service
lines for industrial users or non-residential users, as prescribed under Section 11-3-16,
“Monitoring Facilities,” B.R.C. 1981. Where monitoring facilities are required, service
lines shall be a minimum of 6 inches in diameter to facilitate sampling.
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(B)

(©)

(D)

(E)

(5) Avoidance of Submerged Conditions: Manholes shall not be placed in detention basins,
drainage ditches, or areas subject to localized ponding. Placement of manholes in
floodplains should be avoided if possible.

Flow Channels

1) Required: Flow channels shall be required in all manholes, connecting the inverts of the
upstream and downstream pipe sections. The flow channel shall be U-shaped, and shall
meet the following minimum heights:

@ One-half of the diameter (or to pipe centerline) on collector pipes less than 15
inches in diameter.

(b) Three-fourths of the diameter on collector pipes 15 inches and larger in diameter.
(2 Slope: The slope of the flow channel shall be:

@ The design slope through the manhole, for continuous slope, straight alignment
pipe lines.

(b) The slope (approximately five (5) percent) resulting from a two-tenths (0.2) feet
drop through the manhole (to account for energy losses inside the manhole), for
manholes at changes in alignment and grade.

(©) The slope resulting in the manhole by matching the eight-tenths (0.8) depth point
of the upstream and downstream pipe sections, for manholes at changes in pipe
size.

Drop Manholes
1) Avoidance: Drop manholes shall be avoided whenever possible.

2 Where Provided: Where there are no available alternatives, drop manholes shall be
required where the invert of the upstream pipe section entering the manhole is greater than
two (2) feet above the invert of the downstream pipe section exiting the manhole.

Maintenance Access

Direct access by maintenance vehicles shall be provided to each manhole. The access drive shall
be an all-weather surface, such as asphalt or concrete paving, adequate gravel base or turf block,
and shall be capable of supporting maintenance vehicles weighing up to 14 tons. The access drive
shall be free of obstructions and landscaping.

Covers

1) Where Required: Manholes that are not located within a public street, alley or driveway
section shall be installed with a bolting-type cover to ensure safety and prevent vandalism.

2 Submerged Conditions: Where manholes must be located within the 100-year floodplain
or in a location where runoff may accumulate and pond, they shall be installed with a
hinged, gasketed, and locking frame and cover assembly. The assembly shall be an “East
Jordan Iron Works” ERGO or ERGO XL assembly. The manhole ring shall be bolted to
the manhole cone to prevent possible damage due to surcharge.
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6.08 Wastewater Services

(A) General

(1)

)

©)

(4)

)

(6)

(")

(8)

Standards: Wastewater services are private wastewater system extensions that are
connected or tapped onto the wastewater collection main to provide wastewater service to
the consumer, and are subject to the requirements of Section 11-2-13, “Taps or
Connections to Sanitary Sewer Mains,” and 11-2-14, “Sanitary Sewer Service Lines,”
B.R.C. 1981, and these Standards.

Industrial and Prohibited Discharges: Wastewater services and discharges are subject
to the requirements of Chapter 11-3, “Industrial and Prohibited Wastewater Discharges,”
B.R.C. 1981.

Separate Services to Lots: All platted lots, whether existing or proposed as part of a
subdivision, shall front on and have a separate wastewater service connection to a
collection main without crossing adjacent lots.

Service Alignment: Wastewater services shall be installed perpendicular to the collection
main, for that portion of the service line that is located in the public right-of-way or
easement. Where this is not possible, the wastewater service alignment shall be subject to
the determination of the Director.

Separation from Water Service: Wastewater services shall maintain a minimum
separation of ten (10) feet from water services, for that portion of the service line that is
located in the public right-of-way or easement.

Prohibited Connections: No storm water, surface water, or ground water may be
discharged into the wastewater service. Prohibited connections include roof drains, storm
inlets, foundation perimeter drains, area drains for open patios or driveway entrances to
parking structures, and ground water sump systems.

Floor Drains in Parking Garages: Floor drains internal to covered parking structures,
that collect drainage from rain and ice drippings from parked cars or water used to wash-
down internal floors, shall be connected to the wastewater service using appropriate grease
and sediment traps.

Maintenance Access: Wastewater services shall be provided with a two-way cleanout
outside and adjacent to the building being served and where there is a change in alignment
of the service. Cleanouts shall be constructed as follows:

@ No cleanouts shall be installed within the public right-of-way.

(b) Cleanouts shall be constructed of the same diameter pipe as the wastewater
service.

(© Cleanouts shall not be located in detention ponds, ditches, swales, or other areas
of stormwater runoff or ponding.

(d) Cleanouts shall be fitted with a threaded watertight cap that prevents the inflow of
stormwater or irrigation water.

(e The cleanout shall allow maintenance access for cleaning and inspection in both
the upstream and downstream direction.
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(B)

(©)

Connections

(1)

)

3)

(4)

Tap: Wastewater service connections to newly constructed collection mains shall require
the installation of a tee or wye, in conformance with these Standards. A directional fitting
shall be used at all tap connections.

Installation: All connection taps approved onto an existing wastewater collection main
shall be made by the City of Boulder Utilities Division and shall be paid for by the
applicant.

Standard Connections: Wastewater service connections shall be tied into the collection
main between manholes and shall be spaced a minimum of eighteen inches apart and a
minimum two feet away from any manhole.

Manhole Connections: Service connections to manholes shall be avoided, except where
any of the following conditions exist:

@ The service size is six inches in diameter or larger (which requires the installation
of a manhole).

(b) The service connection is tied to a terminal manhole, located at the end of a cul-
de-sac or easement, and there is no possibility of extending the collection main in
the future.

(©) The service connection elevation cannot be tapped above the springline of the
sanitary sewer main.

NOTE: Under these conditions, a flow channel shall be provided in the manhole from
the service connection to the manhole flow channel, and the service shall enter the
manhole at no greater than 6 inches above the manhole base.

Service Lines

(1)

)

Separate Services to Structures: Each principal structure shall be served by a separate
wastewater service line connected to the collection main. Where more than one principal
structure is proposed on a single lot, an additional wastewater service line will be required
for each additional principal structure.

Accessory Buildings: An accessory building or structure, as defined under Section 9-1-3,
“Definitions,” B.R.C. 1981, may receive limited service from a principal building or
structure without a separate wastewater service, subject to the following:

@ If the accessory structure contains no toilet and no bathtub or shower fixtures, the
accessory structure is limited to the following plumbing fixtures:

Q) Sink (one fixture),

(i) Clothes washer connection (one set),
(iii) Hose bib or sill cock (one fixture),
(iv) Floor drain (one fixture), and

(V) Interceptor (one fixture).

(b) If the accessory structure is proposed to have a sink and toilet, the accessory
structure shall not contain any additional sinks or toilets nor a bathtub or shower
fixture, shall not be used as a separate dwelling unit, may not be located on a
property that can be subdivided into separate lots, and shall be limited to the
following additional plumbing fixtures:
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(©)

(d)

M Sink (one fixture),

(i) Toilet (one fixture),

(iii) Floor drain (one fixture), and
(iv) Interceptor (one fixture).

An approved detached accessory dwelling unit, as defined under Subsection 9-16-
1(c), “General Definitions,” B.R.C. 1981, is not subject to this section’s plumbing
fixture limitations.

The Director of Public Works may permit wastewater hookups separate from a
principal detached dwelling unit upon finding that topography or other physical
circumstances make utility connections to the principal structure impractical.

3) Services Crossing Lots: Wastewater service lines crossing one lot to provide service to
an adjacent lot may be approved if all of the following conditions are met:

(@)
(b)

(©)

(d)

The service crossing is part of a proposed subdivision creating only two lots.

A utility easement at least 10 feet wide is provided across, and situated entirely
within, the boundaries of the proposed subdivision. The easement is to be granted
to the City for the benefit of the property owner being served and is to be
occupied by the wastewater service line only, or by the water and wastewater
service lines only if the water and wastewater service lines are installed in
compliance with the IPC.

The Director determines that a wastewater main extension is not necessary to
perpetuate the system, or that future development of abutting properties cannot
benefit from a main extension.

The wastewater service line is to be centered in the easement and be at least 5 feet
from other utilities, except for a combined water/wastewater service installation as
allowed under the IPC.

Effective: June 20, 2019
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7.01 General

(A)

(B)

(©)

(D)

(E)

Intent

The Stormwater Design Standards are intended to provide for a comprehensive and integrated
stormwater utility system to convey and manage stormwaters in order to mitigate safety hazards
and minimize property losses and disruption due to heavy storm runoff and flooding, maintain
travel on public streets during storm events, enhance water quality of storm runoff by mitigating
erosion, sediment and pollutant transport, control and manage increased runoff due to local
development, establish effective long-term management of natural drainageways, and provide for
ongoing and emergency maintenance of public stormwater systems. These standards are intended
to prevent pollution and degradation of state waters.

The City is an operator of a Phase 1l Municipal Separate Storm Sewer System (MS4) and is
required by the State of Colorado to hold a permit to discharge stormwater from its municipal
separate storm sewer system to the waters of the State. The Stormwater Design Standards
establish standards implementing the requirements of the MS4 Permit and Chapter 11-5,
“Stormwater and Flood Management Utility,” B.R.C. 1981.

Comprehensive Flood and Stormwater and Greenways Master Plans

All improvements proposed to the City’s stormwater system shall conform with the goals, policies,
and standards outlined in adopted Comprehensive Flood and Stormwater and Greenways Master
Plans.

Reference Standards

Where not specified in these Standards or the B.R.C. 1981, to protect the public health, safety, and
welfare, the Director will specify the standards to be applied to the design and construction of
stormwater improvements and may refer to one or more of the references listed in the References
Section of these Standards.

Floodplains

Where improvements are proposed within a designated 100-year floodplain, as defined on the
current FEMA Flood Insurance Rate Map (FIRM) or floodplain mapping adopted by the City, an
applicant for construction approval shall satisfy and comply with all applicable regulations and
requirements as set forth in Chapter 9-3, “Overlay Districts,” B.R.C. 1981.

Stormwater Quality and Erosion Control

The USDCM, Volume 3, “Best Management Practices,” “Colorado Department of Transportation
M-Standards, and/or City of Boulder, “Wetlands Protection Program Best Management Practices”
manual shall be applied to address stormwater quality management and erosion control for all
proposed projects and developments. An applicant for construction or development approval shall
also satisfy and comply with all applicable regulations and requirements as set forth in Chapter 11-
5, “Stormwater and Flood Management Utility,” B.R.C. 1981. All stormwater reports and plans
shall include necessary analyses, mitigation measures, and improvements needed to meet these
stormwater quality and erosion control standards.
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(F)

(G)

(H)

(1)

()

Wetlands Protection

Where improvements are proposed within a delineated wetland or wetland buffer area, as defined
under the City’s wetland protection ordinance, an applicant for construction approval shall satisfy
and comply with all applicable regulations and requirements as set forth in Section 9-3-9, “Stream,
Wetlands, and Water Body Protection,” B.R.C. 1981, including any necessary identification,
analyses, avoidance and mitigation measures, and improvements needed to address wetlands
protection requirements.

Streets

The primary function of streets is for safe traffic movement; therefore, streets shall be designed
and constructed to accommodate runoff and convey it to downstream drainage facilities in order to
minimize its interference with traffic. When the stormwater runoff accumulation in the street
exceeds allowable limits, storm sewers or other drainage facilities are required to collect and
convey the excess runoff.

Irrigation Ditches and Laterals

Where a project or development is proposed adjacent to or impacts an existing irrigation ditch, an
applicant for construction approval shall meet the following standards:

(¢D) No storm runoff shall be conveyed into an irrigation ditch or lateral without written
approval and permission from the affected irrigation ditch company or lateral owner.

2 An adequate right-of-way or drainage easement for maintaining the affected irrigation
ditch shall be dedicated to the City.

3 The irrigation ditch or lateral shall not be relocated, modified, or altered without written
approval and permission from the affected irrigation ditch company or lateral owner.

(@) The irrigation ditch or lateral shall not be used for the following purposes:

@ Basin boundaries to eliminate the contribution of the upper basin area in the
evaluation of runoff conditions. Irrigation ditches shall not be assumed to
intercept stormwater runoff.

(b) Outfall points for new development where runoff into irrigation ditches and
laterals has increased in flow rate or volume, or where historic runoff conditions
have been changed, without written approval and permission from the affected
irrigation ditch company or lateral owner.

Multiple Functions of Major Drainageways

Boulder Creek’s numerous tributaries are part of a comprehensive natural open drainageway
system. These drainageways provide open corridors and serve multiple functions, including
without limitation, stormwater drainage and flood conveyance, wetlands and water quality
enhancement, environmental protection and preservation, open space and wildlife areas, and
recreational activities and trail corridors. Stormwater improvements impacting these drainageways
shall be designed and constructed to respect, restore and enhance these functions in order to
maintain the creek corridor ecology, environment and aesthetic value of such drainageways.

Definitions

The words defined in this subsection and used in this Chapter have the meanings established in
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this section unless the context clearly indicates otherwise:

Applicable development site means (1) any new development or redevelopment site resulting in land
disturbance of greater than or equal to one acre, including a site that is less than one acre that is part of a larger
common plan of development or sale that would disturb or has disturbed one acre or more, or (2) any
development site for which a stormwater detention pond is required under these Standards.

Common plan of development or sale means a plan or sale where multiple separate and distinct
construction activities may be taking place at different times on different schedules in a contiguous area, within
1/4 mile, but remain related through such plan or sale.

Construction activity means an activity that disturbs the ground surface and associated activities that
include, without limitation clearing, grading, excavation, demolition, installation of new or improved haul
roads and access roads, staging areas, stockpiling of fill materials, and borrow areas. Activities from initial
ground breaking through final stabilization are construction activities regardless of ownership. Construction
activities do not include routine maintenance to maintain the original line and grade, hydraulic capacity, or
original purpose of a facility. Activities to conduct repairs that are not part of routine maintenance, activities
for replacement, and activities for repaving where underlying or surrounding soil is exposed, cleared, graded,
or excavated are all construction activities for the purposes of this chapter.

Control measure means an activity, practice, or structural control used to prevent or reduce the
discharge of pollutants to waters of the State. The two categories of control measures are:

Control measure for post-construction stormwater quality, also referred to as a
stormwater control measure (SCM), means a permanent device, practice, or method for
removing, reducing, retarding, or preventing targeted stormwater runoff constituents,
pollutants, and contaminants from reaching receiving waters.

Control measures for erosion and sediment control means a device, practice, or
method implemented on a construction site to remove, reduce, retard, or prevent pollutants
or pollutant-laden water from discharging off the site. These control measures may be
structural (e.g., wattles/sediment control logs, silt fences, earthen dikes, drainage swales,
sediment traps, subsurface drains, pipe slope drains, inlet protection, outlet protection,
gabions, sediment basins, temporary vegetation, permanent vegetation, mulching,
geotextiles, sod stabilization, slope roughening, maintaining existing vegetation,
protection of trees, and preservation of mature vegetation) or non-structural (e.g.,
schedules of activities, prohibitions of practices, pollution prevention and educational
practices, and maintenance procedures).

Detention pond means a structural control intended to store increased runoff from developed
property and release this runoff at the historic rate that existed prior to development or redevelopment.

LID technique means low impact development technique.

Low Impact Development (LID) technique means a non-structural land development planning and
site layout strategy intended to reduce stormwater volume, peak discharge, and pollutant load.

MS4 Permit means the Municipal Separate Storm Sewer System Phase Il discharge permit issued
by the Colorado Department of Public Health and Environment pursuant to Regulation 61, Colorado
Permit Discharge System, 5 CCR 1002-61, and the Colorado Water Quality Control Act, C.R.S.§ 25-8-
101, et seq., as that permit may be amended in the future.

New development means a vegetative or non-vegetative change in the existing land surface, including
without limitation construction activities, compaction associated with stabilization of structures, road
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construction, construction or installation of a building or other structure, and creation of impervious surfaces,
and land subdivision for a site that does not meet the definition of redevelopment.

Receiving Pervious Area (RPA) means a vegetated pervious area that receives stormwater from an
impervious area, thus un-connecting the impervious area from directly discharging stormwater to a local
stream, lake, or to the public stormwater utility system.

Redevelopment means the creation or addition of impervious area or paved surface on a site that is
already substantially developed with 35% or more existing imperviousness, including without limitation
expansion of a building footprint, addition or replacement of a structure, structural development, and
construction or replacement of paved surface area.

Stormwater utility system means the municipal storm sewer system that includes without limitation
the conveyance or system of conveyances (including roads with drainage systems, municipal streets, catch
basins, curbs, gutters, ditches, human-made channels, or storm drains) that discharge to state waters and is
owned or operated by the City and designed or used for collecting or conveying stormwater, and is not a
combined sewer or part of a publicly owned treatment works.

Stormwater Quality Design Standard means a performance metric from the MS4 Permit that must
be demonstrated to be achieved to document compliance with City of Boulder stormwater requirements for
applicable development sites. Stormwater Quality Design Standards are volume reduction, Water Quality
Capture Volume (WQCYV), pollutant removal, and constrained redevelopment site standards, as defined in
Subsection 7.16(D).

Treatment area means a single drainage basin or group of drainage basins for which a proposed
design completely satisfies a single Stormwater Quality Design Standard.

Unconnected Impervious Area (UIA) means an impervious area that discharges to a RPA and,
therefore, does not discharge directly to a local stream, lake, or the stormwater utility system.

Water Quality Capture Volume (WQCV) means the volume equivalent to the runoff from an 80™"
percentile storm, meaning that 80 percent of the most frequently occurring storms are fully captured and
treated and larger events are partially treated.

7.02 Conceptual Drainage Report and Stormwater Plan

(A) General

(¢D) If a project is determined to be of sufficient size or complexity, the Director may require
the preparation of a Conceptual Drainage Report and Stormwater Plan by the Engineer to
assess feasibility of stormwater utility system improvements. The purpose of the
Conceptual Drainage Report and Stormwater Plan shall be to demonstrate that required
stormwater utility system facilities can be accommodated on the development site and to
identify and plan for impacts to neighboring properties and stormwater utility systems.

) The Director reviews Conceptual Drainage Reports and Stormwater Plans for local-level
purposes, including conformance with these Standards pertaining to stormwater utility
systems.

3) Measured or calculated parameters provided in all submitted Conceptual Drainage Reports
and Stormwater Plans shall be reported using the English System of Measurement unless
Metric System units are the standard expression for the parameter.

@) Land or surface area shall be reported in square feet (ft?, sf, or sq.ft.) for projects
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(B)

(©)

7.03

(A)

(B)

having a land disturbance area less than one acre and shall be reported to the
nearest tenth of an acre (acre or ac.) for projects having a land disturbance of one
acre or greater.

(b) Water volume shall be provided in cubic feet (ft® or cu.ft.).
(©) Soil volume shall be provided in cubic yards (yd? or cu.yd.).

(d) Water discharge (also stated as flow rate or flow) shall be provided in cubic feet
per second (ft%/s or cfs).

(e) Infiltration rate shall be reported in inches per hour (in/hr).

Conceptual Drainage Report

The Conceptual Drainage Report shall provide a response for each of the elements listed in the
Preliminary Drainage Report narrative requirements, as set forth in Subsection 7.03(B) of these
Standards, or if more data is necessary identify the data collection efforts necessary to complete the
Preliminary Drainage Report.

Conceptual Stormwater Plan

The Conceptual Stormwater Plan shall address each of the elements listed in the Preliminary
Stormwater Plan requirements, sufficient to provide an overall drainage plan, as set forth in
Subsection 7.03(C) of these Standards, or if more data is necessary identify the data collection
efforts necessary to complete the Preliminary Stormwater Plan.

Preliminary Drainage Report and Stormwater Plan

General

1) The Director may require the preparation of a Preliminary Drainage Report and
Stormwater Plan by the Engineer. The Preliminary Drainage Report and Stormwater Plan
will be used to assess the impacts and public improvement needs of any proposed project
or development site. Approval of the Preliminary Drainage Report and Stormwater Plan
shall not be construed as approval of specific design details.

) The Director reviews Preliminary Drainage Reports and Stormwater Plans for local-level
purposes, including conformance with these Standards pertaining to stormwater utility
systems.

3) Measured or calculated parameters provided with the Preliminary Drainage Report and
Stormwater Plan shall be consistent with Subsection 7.02(A)(3) of these Standards.

Preliminary Drainage Report

The Preliminary Drainage Report shall define the proposed development site, describe existing
conditions, and propose needed stormwater facilities to meet the requirements of these Standards.
The Preliminary Drainage Report shall include, at a minimum, narratives addressing the items
listed in this subsection except for those items not applicable to the proposed development site.
The Preliminary Drainage Report shall include visual representations and/or refer to the
Preliminary Stormwater Plan sheet with the corresponding content (see Subsection 7.03(C) of
these Standards for Preliminary Stormwater Plan requirements). The Preliminary Drainage Report
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narrative shall include the following information:

(D) Cover Page: Provide a cover page that includes the site name, site address, submittal and
revision dates as applicable, site owner, and preparing Engineer.

2 Site Description

@ Site Location Description

() County, city, township, range, section, and ¥4 section.

(i) Site vicinity and legal boundaries map.

(iii) Adjacent developments and associated land use.

(iv) Roadways located within or adjacent to the site.

(b) Property Description

0] Site area and proposed area of disturbance in acres.

(i) Existing and proposed site use.

(iii) Land surface (vegetation type, topography, slope, buildings, etc.)

(iv) Easements within or adjacent to the site.

) Drainage Description

() Major and minor drainageways.

(i) Natural drainage features (e.g., streams, lakes, ponds, wetlands, and
buffer areas).

(iii) Irrigation ditches.

(iv) Regulatory floodplain extents.

(V) Known drainage issues.

(vi) Hydrologic soil group map and description.

(vii)  Geotechnical and groundwater site investigation results.

(viii)  Preliminary Infiltration Feasibility Screening results and map (see
Subsection 7.16(A) of these Standards).

(€)) Drainage Basin Description
@ Major Drainage Basin

() General description of major drainage basin characteristics and flow
patterns.

(i) Flow conveyance from site to receiving major drainageway.

(iii) Reference to all applicable planning studies for the major drainageway
and, if applicable, describe requirements of these plans for the
development site.

(iv) Impact of site development on upstream and downstream properties.

(V) Impact of site development on downstream natural and constructed

open channels and piped stormwater utility systems and the measures
proposed to reduce or eliminate those impacts.
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(b) Site Drainage Basin(s)

() Existing and proposed basin and sub-basin characteristics for the site,
including land cover, area, flow patterns, and discharge points for each
basin/sub-basin.

(i) Acceptance and conveyance of off-site stormwater into and through the
proposed development site.

(iii) Overview of all existing and proposed conveyance, detention, and water
quality facilities, including rationale, for each basin/sub-basin.

4) Drainage Design Criteria
@ Regulation Applicability

0] Detention requirements (see Section 7.12 of these Standards).

(i) Construction stormwater management requirements (see Section 7.13
of these Standards).

(iii) Post-construction stormwater quality requirements (see Section 7.15 of
these Standards).

(iv) Stream, Wetland, and Waterbody Protection Requirements as set forth
in Chapter 9-3, “Overlay Districts,” B.R.C. 1981.

(V) Other applicable criteria and permits.
(b) Site Planning and Constraints

0] Description of previous drainage studies or master plans for the site and
adjacent areas and influence on proposed stormwater utility system
design.

(i) Description of site constraints caused by structures, utilities, etc. and
influence on proposed stormwater utility system design.

(iii) Description of Low Impact Development (LID) techniques utilized for
stormwater management with reference to completed form(s) as
provided by the Director and included as an appendix (see Section 7.14
of these Standards).

) Hydrologic and Hydraulic Criteria
() Design storm(s).
(i) Runoff calculation methods.
(iii) Detention storage and discharge calculation method.
(iv) Velocity and capacity calculation method(s) for inlets and conveyances.

(v) Water surface profile and hydraulic grade line (HGL) calculation
methods.

(d) Post-Construction Stormwater Quality Criteria

0] Selected treatment approach and design standards (see Section 7.16 of
these Standards).

(5) Stream, Wetland, and Waterbody Impacts
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(©)

@ Description of floodplain impacts.

(b) Required modification studies.
(6) Stormwater Conveyance Design

@ Description of proposed conveyance system.

(b) Conveyance path to major drainageway and capacity evaluation.
@) Detention and Post-Construction Stormwater Quality Design

@ Description of each proposed facility (identifier, type, drainage area, size,
treatment volumes, components, and function).

(b) Description of design compliance with detention and post-construction
stormwater quality requirements with reference to completed form(s) as
provided by the Director and included as an appendix (see Section 7.15 of these
Standards).

(8) Conclusions
@ Drainage plan effectiveness.
(b) Compliance with requirements.
(©) Exclusions and variances.

9 References: Reference all standards, criteria, guidance documents, master plans, and
technical reports used.

(10)  Appendices

@ Completed form(s) documenting post-construction water quality compliance
(Section 7.15 of these Standards).

(b) Completed form(s) documenting low impact development approaches (Section
7.14 of these Standards).

Preliminary Stormwater Plan

The purpose of the Preliminary Stormwater Plan is to provide visual representations of existing
and proposed site conditions to support the Preliminary Drainage Report narrative. The
Preliminary Stormwater Plan shall be included with the Preliminary Drainage Report, submitted as
a single PDF document. All Preliminary Stormwater Plan sheets shall be prepared on 24-inch by
36-inch paper with appropriate scale ranges. The Preliminary Stormwater Plan shall include plan
sheets addressing, at a minimum, the following items, except for those items not applicable to the
proposed development site:

@ Overall Drainage Plan
@ Title block, legend, north arrow, and scale.
(b) Existing topographic contours.
© Property boundary.

(d) Major drainage basin boundaries with area, design point, and existing flow rate
labels.

Q)] Drainage flow arrows depicting flow patterns to, from, and within the site.
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)
9
(h)
(i)
(),

Existing stormwater detention and water quality facility boundaries.
Easement boundaries.

Existing waterways (streams, lakes/ponds, wetlands, and irrigation facilities).
Land cover (vegetation and impervious surfaces).

Key map depicting extents of detailed drainage plan sheets.

(2) Detailed Drainage Plan/s

(@)

(b)

(©)

(d)
(€)

)
(@)
(h)

(i)

Title block, legend, north arrow, and scale (scale range of 1 inch = 20 feet to 1
inch = 100 feet).

Existing (screened) and proposed (solid) topographic contours (2 feet max
interval).

Location and elevation of all waterways, regulated buffer areas, and 100-year
floodplain.

Property, right-of-way, and easement boundaries.

Drainage basin/sub-basin boundaries with area, design point, and flow/release rate
labels.

Proposed outfall points and conveyance facilities to major drainageway with
design point and flow/release rate labels.

Existing and proposed structure boundaries.

Existing and proposed stormwater conveyance facilities with size, slope, and
material designation (storm sewers, culverts, open channels, inlets, and discharge
points).

Existing and proposed stormwater detention and water quality facilities with
drainage area, surface area, side slope/wall, and component labels.

7.04 Final Drainage Report and Stormwater Plan

(A) General

(1)  The Director may require the preparation of a Final Drainage Report and Stormwater Plan
by the Engineer. The report and plan will be used to assess the impacts and public
improvements needs of any proposed project or development site.

(2)  The Director reviews Final Drainage Reports and Stormwater Plans for local-level
purposes, including conformance with these Standards pertaining to stormwater utility
systems.

(3) Measured or calculated parameters provided with the Final Drainage Report and
Stormwater Plan shall be consistent with Subsection 7.02(A)(3) of these Standards.

(B) Final Drainage Report

The Final Drainage Report shall describe the to-be-constructed drainage conditions for the site.
The Final Drainage Report shall include, at a minimum, all required narratives of the Preliminary
Drainage Report, as set forth in Subsection 7.03(B) of these Standards, and the items listed in this
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subsection, except for those items not applicable to the proposed development site. The Final
Drainage Report shall include visual representations and/or refer to the Final Stormwater Plan
(Subsection 7.04(C) of these Standards) or construction drawings (Subsection 7.04(D) of these
Standards) with the corresponding content.

The Final Drainage Report shall include a cover page, following the format set forth in Subsection
7.03(B) of these Standards and a certification page with the following statement prepared by a
Professional Engineer licensed in the State of Colorado:

| hereby certify that this Final Drainage Report and Final Stormwater Plan for [Site Name] was
prepared by me, or under my direct supervision, in accordance with sound engineering practice
and all applicable state, federal and local regulations, including the provisions of the City of
Boulder Design and Construction Standards.

Registered Professional Engineer (Affix Seal)
State of Colorado No.

The Final Drainage Report shall include the following information:

1)

)

3)

(4)

()

(6)

Site Description: Updated narratives for all items listed in Subsection 7.03(B)(2) of these
Standards.

Drainage Basin Description: Updated narratives for all items listed in Subsection
7.03(B)(3) of these Standards.

Drainage Design Criteria: Updated narratives for all items listed in Subsection
7.03(B)(4) of these Standards.

Stream, Wetland, and Waterbody Impacts

@ Description of floodplain impacts.

(b) Required modification studies.

(© Applicable permits obtained.

Stormwater Conveyance Design

@ Description of proposed conveyance system.

(b) Conveyance path to major drainageway and capacity evaluation.

(© Storm sewer, culvert, and inlet design (location, size, tributary area, and peak
flows).

(d) Open channel design (location, size, tributary area, and peak flows).
(e) Outfall design (location, peak flows, and energy dissipation).

4] Street drainage (see Section 7.10 of these Standards).

(9) Easement requirements.

(n Maintenance requirements.

Detention and Post-Construction Stormwater Quality Design

@ Description of each proposed facility (identifier, type, drainage area, size,
treatment volumes, components, and function).

(b) Description of design compliance with detention and post-construction stormwater

7-10

DESIGN AND CONSTRUCTION STANDARDS Effective: June 20, 2019



quality requirements with reference to completed form(s) as provided by the
Director and included as an appendix (see Section 7.15).

) Inlet design (description of pretreatment measures and energy dissipation).

(d) Basin and outlet design (storage volumes and release rates, including overflow
spillway).

(e Description of vegetation coverage and planting plan.

) Description of filter media selection and underdrain configuration.

(9) Easement requirements.

(h) Description of maintenance requirements with reference to Inspection and
Maintenance Guide included as an appendix (see Section 7.18 of these
Standards).

@) Conclusions: Updated narratives for all items listed in Subsection 7.03(B)(8) of these
Standards.

(8) References: Updated references for all items listed in Subsection 7.03(B)(9) of these
Standards.

9 Appendices

@ Completed form(s) documenting post-construction water quality compliance
(Section 7.15 of these Standards).

(b) Completed form(s) documenting low impact development approaches (Section
7.14 of these Standards).

(©) Inspection and Maintenance Guide (Section 7.18 of these Standards).
(d) Hydrologic calculations.

(e) Hydraulic calculations.

()] Stormwater conveyance calculations.

(9) Detention and permanent water quality calculations.

(h) Critical reference information copied to create standalone document.

(C) Final Stormwater Plan

The Final Stormwater Plan shall detail the to-be-constructed drainage conditions for the site and
follow the submittal requirements of the Preliminary Stormwater Plan, as set forth in Subsection
7.03(C) of these Standards.

1) Overall Drainage Plan: Updated plan depicting all items listed in Subsection
7.03(C)(1) of these Standards.

(2) Detailed Drainage Plan(s): Updated plan(s) depicting all items listed in Subsection
7.03(C)(2) of these Standards.

(D) Stormwater Construction Plans and Drawings

Construction Plans and Drawings shall be submitted for review in conjunction with the Final
Drainage Report. Preparation of Construction Plans and Drawings shall be consistent with Section
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1.03 of these Standards. The following elements pertaining to site stormwater design shall, at a
minimum, be included in the Construction Plans and Drawings.

1) Stormwater Conveyance Construction Drawings

@ Plan drawing(s) depicting all proposed storm sewer and open channel
conveyances following the requirements of Subsection 1.03(E)(2) of these
Standards.

(b) Profile drawing(s) depicting all proposed storm sewer and open channel
conveyances following the requirements of Subsection 1.03(E)(3) of these
Standards.

2 Detention and Post-Construction Stormwater Quality Construction Drawings

@ Plan drawing(s) depicting each proposed detention and post-construction
stormwater quality facility following the requirements of Subsection 1.3(E)(2)
of these Standards and, at a minimum, the following components, if proposed:

() Inlet and outlet structure locations and energy dissipation measures,
including emergency spillways,

(i) Proposed contours for treatment surface area and side slopes/walls,

(iii) Facility components (e.g. pretreatment, micropool, underdrain, etc.),
and,

(iv) Vegetative cover.

(b) Profile and/or cross-sectional drawing(s) depicting each proposed detention and
post-construction stormwater quality facility following the requirements of
Subsection 1.3(E)(3) of these Standards and, at a minimum, the following
components, if proposed:

() Inlet and outlet structure inverts,
(i) Treatment area and side slope/wall surface elevations,
(iii) Filter media components and depths, and

(iv) Facility component elevations (e.g. pretreatment, micropool,
underdrain, etc.).

(©) Detail drawing/s depicting each unigue detention and post-construction
stormwater quality facility component following the requirements of Subsection
1.3(E)(4) of these Standards and, at a minimum for the following components,
if proposed:

0] Pretreatment,
(i) Outlet structure,
(iii) Underdrain, and

(iv) Other unique components.
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7.05 Hydrology

(A) General

The methodologies and design standards for determining rainfall and runoff conditions for any
development project are based on the standards prescribed in the USDCM, with local revisions as
prescribed in these Standards.

(B) Storm Frequency

Table 7-1, “Design Storm Frequencies,” indicates initial and major design storm frequencies to be
used in the stormwater design or any project or development: Table 7-1: Design Storm Frequencies

Land Use Initial Storm Major Storm
Single Family Residential 2 Year 100 Year
All Other Uses 5 Year 100 Year
Detention Ponding Design 10 Year 100 Year
(C) Rainfall

The rainfall intensities to be used in computing runoff shall be determined using the USDCM,
Volume 1 and the Boulder station of the NOAA Atlas 14 Point Precipitation Frequency Estimates.

(D)  Runoff

(¢D) CUHP Method: For basins larger than 160 acres, the Colorado Urban Hydrograph
Procedure (CUHP) method shall be applied in conformance with the USDCM using local
rainfall conditions.

(2 Rational Method: For all basins smaller than 160 acres, the rational method, as described
in the USDCM, shall be used to calculate runoff for both the initial and major storms.

3) Runoff Coefficient: The runoff coefficient to be used with the rational method may be
determined based on either zoning/land use classifications or types of surface
classifications prescribed in the USDCM. A composite runoff coefficient may be
calculated using land areas impacted by specific classifications.

(@) Intensity: The rainfall intensity used in the rational method shall be calculated per the
USDCM using the NOAA Atlas 14 rainfall depth-duration-frequency data.

7.06 Materials and Installation

Construction of stormwater-related public improvements shall be in compliance with these Standards.
All pipe and structures shall be of adequate strength to support trench and AASHTO HS-20 highway
loadings. The type of pipe and structures to be installed shall comply with these Standards, and shall
be based upon applicable design flows, site conditions, and maintenance requirements.
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7.07 Open Drainageways

(A) General

(¢D) Designated Major Drainageways: The following list identifies designated major
drainageways in the City for primary stormwater conveyance:

Designated Major Drainageways
Bear Canyon Creek Four Mile Canyon Creek South Boulder Creek
Bluebell Canyon Creek Goose Creek Sunshine Canyon Creek
Boulder Creek Gregory Canyon Creek Two Mile Canyon Creek
Boulder Slough King’s Gulch Viele Channel
Elmer’s Two Mile Creek Skunk Canyon Creek Wonderland Creek
Dry Creek Ditch No. 2

2 Design Approach: Design of public improvements for local drainageways shall ensure
opportunities to provide for open conveyance corridors that may serve multiple functions,
including without limitation, stormwater drainage and flood conveyance, wetlands and water
quality enhancement, environmental protection and preservation, open space and wildlife
areas, and recreational activities and trail corridors. Stormwater improvements impacting
local drainageways shall be designed and constructed to respect, restore and enhance these
functions in order to maintain a natural ecology, environment and aesthetic value of such
drainageways.

(B) Drainageway Types

1) Definition: Drainageways in the City are defined as natural or artificial channels as follows:

(@)

()

Natural channels include naturally developed creeks, streams and thalwegs, which
have been geologically created through the erosion process over time. Boulder Creek
is considered a natural channel.

Artificial channels include those that are designed, constructed, or developed by
human effort. Artificial channels may be unlined or lined (where non-erosive
conditions for unlined design cannot be met). Artificial channels also include
irrigation ditches, roadside ditches, and drainage swales.

(2 Natural Drainageways

(@)

()

The hydraulic properties of natural drainageways vary along each stream reach and
are to be maintained in a naturally occurring and environmental form. Natural
drainageways typically have mild slopes, are reasonably stable, and are not in a state
of serious degradation or aggradation.

Where unstable conditions are created through the introduction of urbanized
stormwater runoff, which alters the nature of flow peaks and volumes and may cause
erosion, mitigation measures may be proposed in the natural drainageway to maintain
a stabilized and naturally occurring condition. A detailed analysis will be required
for all development proposals affecting natural drainageways in order to identify the
impacts of changes in flow characteristics, erosion and sedimentation, wetland losses
and water quality conditions.
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(©)

Analyses of natural drainageways shall be provided for each project or development
application affecting the drainageway. When performed, the Engineer is to prepare
cross sections of the drainageway, define water surface profile for the existing and
proposed minor and major storm events, investigate the bed and bank material to
determine erosion and sediment transport tendencies, identify impacts on the
naturally occurring conditions and ecology and study the bank slope and stream bed
stability. An analysis shall include engineering calculations to ensure that
supercritical flow conditions do not result from proposed project or development
activities. Natural channel improvements that would cause supercritical flow
conditions shall not be permitted.

3) Unlined Artificial Drainageways

(@)

(b)

(©)

Unlined artificial drainageways provide improved channel bottoms that are covered
with wetlands, grass, or other vegetation, and may be used where naturally occurring
drainageways are not present or as proposed under an adopted stormwater master
plan. Designs for unlined drainageways shall comply with these Standards and the
USDCM.

Unlined artificial drainageways are to provide conditions for slower flow velocities,
reduced flow energy, increased flow retardance, and increased channel storage. The
wetlands, grass, or other vegetation along stream beds and banks are intended to
stabilize the channel, consolidate the soil mass of the bed, mitigate erosion, and
control soil particles transport along the drainageway. Design of these improvements
shall also consider opportunities for accommodating multiple functions along the
drainageway, providing for a natural ecology, environment and aesthetic value.

Structural measures such as rock linings used for revetments, drop structures, scour
aprons, or trickle channels may be approved as a means of controlling erosion for
unlined artificial drainageways.

4 Lined Artificial Channels

(@)

(b)

(©)

Where conditions for natural or unlined artificial drainageways are not available,
including situations where limited right- of-way, supercritical velocities, or extremely
erosive conditions exist, lined artificial channels may be constructed, subject to
conformance with adopted stormwater master plans and the review, discretion, and
approval of the City. Designs for lined artificial channels shall comply with these
Standards and the USDCM. Lined artificial channels typically include rock-lined,
grouted rip-rap, and concrete-lined stream beds and banks.

Rock-lined (rip-rapped) or grouted rip-rap channels are generally discouraged but are
much preferred to concrete lined channels. A rock-lined or grouted rip-rap channel
may typically be steeper and narrower, due to the higher friction factors of rock, and
may include steeper banks or side slopes. The lining shall be capable of withstanding
all hydraulic and hydrodynamic forces which tend to overtop the bank, deteriorate the
lining, erode the soil beneath the lining, and erode unlined areas, especially for the
supercritical flow conditions. If project constraints suggest the use of a rock-lined or
grouted rip-rap channels, the Engineer shall present the justification and design
concept to the City for consideration.

Concrete-lined channels are least desirable and may only be approved under severely
restrictive circumstances. The concrete lining shall withstand all hydraulic and
hydrodynamic forces which tend to overtop the bank, deteriorate the lining, erode the
soil beneath the lining, and erode unlined areas, especially for the supercritical flow
conditions. If project constraints suggest the use of a concrete lined channel, the
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(©

(D)

Engineer shall present the justification and design concept, including a discussion of
non-concrete-lined alternatives and why they are not feasible, to the City for
consideration.

(5) Roadside Ditches and Drainage Swales: Roadside ditches and drainage swales are open
drainage systems that are not part of the major drainageway system and are used to convey
minor and major stormwater runoff in projects and developments and along rural-type streets.
The design of these drainage swales is similar to the design of unlined artificial drainageways
on a reduced scale.

Drainageway Flow Computation

Uniform flow and critical flow computations for drainageways shall be performed in accordance with
the USDCM.

Drainageway Design Standards

The design standards for drainageways involve a wide range of options intended to create safe,
environmental, multipurpose, and aesthetic improvements. The following planning, evaluation, and
design standards shall be applied:

Q Natural Drainageways

@ The drainageway and overbank areas necessary to pass 100-year storm runoff are to
be reserved for stormwater purposes.

(b) Water surface profiles shall be defined to identify floodplain conditions.

(©) Flood fringe filling along naturally defined drainageways, which reduces
drainageway flood storage capacity and increases downstream runoff peaks, is to be
avoided unless approved as part of an adopted City stormwater master plan.

(d) Roughness factors (n), which are representative of unmaintained channel conditions,
shall be used for the analysis of water surface profiles and to determine velocity
limitations

(e) The Director may allow the placement of erosion control structures, such as drop
structures, check dams, revetments, and scour aprons, where they may be necessary
to maintain stabilized drainageway conditions, subject to the design requirement that
the drainageway conditions remain as near natural as possible.

4] Design parameters applicable to artificial drainageways, including without limitation,
freeboard height, bed and bank slopes, and curvature, may not necessarily apply to
natural drainageways. Significant site planning advantages may be realized by
maintaining the natural drainageway, without structured improvements, by allowing
drainageway overtopping onto reserved flooding areas designated as open space and
wetlands and maintaining irregular waterway features that naturally control flow
conditions, improve water quality, preserve stream ecology and enhance community
and aesthetic values.

(2 Unlined Artificial Drainageways: Where not specified in these Standards, the design of
unlined artificial drainageways shall conform with the USDCM.

@) Longitudinal Channel Slopes: Channel slopes are dictated by velocity and Froude
number requirements. Where natural slopes exceed design slopes, drop structures
shall be provided to maintain design velocities and Froude numbers. Normally, grass
lined channels will have slopes of 0.2 percent to 0.6 percent.
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()

(©)

(d)

()

()

9

(h)

(i)

@)

(k)

Side Slopes: Maximum side slopes shall be no steeper than 4:1, unless specific
drainageway conditions warrant steeper side slopes as determined by the Director.

Depth: Maximum depth of flow, outside of any low flow or trickle channel, shall be
5 feet. Critical depth shall be determined for both the major and initial storms in
order to ensure that supercritical flows do not occur.

Bottom Width: Bottom width shall be consistent with the maximum depth and
velocity standards, and shall accommaodate low flows and the development of wetland
and water quality enhancement systems.

Horizontal Curvature: The center line curvature shall have a design radius twice the
top width for design flow conditions, but not less than 50 feet.

Roughness Coefficient: Meaning’s “n,” as adjusted by channel bottom conditions
outlined in the USDCM, shall be applied.

Cross Sections: Drainageway cross-sections may be almost any type suitable to the
location and to the environmental conditions, subject to conformance with these
Standards. Cross sections simulating naturally occurring drainageway corridors are
strongly recommended.

Channel Bottom: The channel bottom is to be designed to convey low flows and
enhance water quality in conformance with environmental concerns and regulations.
Acceptable channel bottoms, subject to City approval for specific site applications,
may include without limitation wetlands or natural vegetation and low flow channels
conveying a minimum 3 percent of the design storm flow.

Easement/Right-of-Way: The minimum drainageway easement/right of way width
shall include the bank to bank dimension of the drainageway section, including the
normal flow depth and freeboard areas, and adequate maintenance access.

Maintenance Access: Maintenance access shall be provided along the entire length of
all major drainageways and shall connect with a public street to allow access by
medium and large scale construction and maintenance equipment. An access road
shall be at least 12 feet wide and designed to adequately support the loads of
expected maintenance equipment. The maintenance road may be shared as a
greenway trail, subject to approval by the City.

Water Surface Profiles: Water surface profiles shall be determined for all
drainageway designs using standard backwater methods, taking into consideration
losses due to velocity changes produced by changing channel sections, drops,
waterway openings, or obstructions. The water surface and energy gradient profiles
shall be shown on the construction plans.

3) Lined Artificial Channels: Where allowed by the City, lined artificial channels shall be
designed in accordance with these Standards and the USDCM, including the following:

(@)

(b)

Easement/Right-of-Way: The minimum drainageway easement/right of way width
shall include the bank to bank dimension of the drainageway section, including the
normal flow depth and freeboard areas, and adequate maintenance access.

Maintenance Access: Maintenance access shall be provided along the entire length of
all major drainageways and shall connect with a public street to allow access by
medium and large scale construction and maintenance equipment. An access road
shall be at least 12 feet wide and designed to adequately support the loads of
expected maintenance equipment. The maintenance road may be shared as a
greenway trail, subject to approval by the City.
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(©)

Water Surface Profiles: Water surface profiles shall be determined for all
drainageway designs using standard backwater methods, taking into consideration
losses due to velocity changes produced by changing channel sections, drops,
waterway openings, or obstructions. The water surface and energy gradient profiles
shall be shown on the construction plans.

4) Roadside Ditches and Drainage Swales: The design of roadside ditches and drainage
swales is similar to the standards for unlined channels with modifications for application to
minor storm drainage. The standards are as follows:

(@)

(b)

(©)

(d)
(€)
(f)

9

(h)

(i)

@)

(k)

Capacity: Roadside ditches and drainage swales shall have a minimum capacity for
the 10-year design storm.

Flow Velocity: The maximum velocity for the design storm runoff peak is not to
exceed 5 feet per second. The Froude number shall be less than 0.8.

Longitudinal Slope: The slope shall be limited by flow velocity of the design storm.
Swale widening or check drops may be required to control velocities.

Freeboard: Freeboard above the design flow depth shall be at least 6 inches.
Curvature: The minimum radius of curvature shall be 25 feet.

Roughness Coefficient: Manning’s “n,” as adjusted by channel bottom conditions
outlined in the USDCM, shall be applied.

Depth: A drainage swale shall be at least 1 foot deep. A maximum depth for
drainage swales shall not exceed 5 feet and shall be dictated by the design flow and
cross-sectional standards.

Side Slopes: Side slopes shall be no greater than 3:1; however, 4:1 side slopes or
flatter are recommended for landscaped areas and to enhance water quality.

Driveway Culverts: Along roadside ditches, driveway culverts shall be sized to pass
the design storm flow without overtopping the driveway, having a minimum culvert
diameter size of 18 inches in height with at least 6 inches of cover. Flared end
sections or headwalls with appropriate erosion protection shall be provided. Given
the depth constraints along roadside ditches, more than one culvert may be required
to pass the design flow. Maintenance of all driveway culverts shall be the
responsibility of the property owner served by the driveway.

Discharge Points: Roadside ditches and open drainage swales shall discharge directly
to the receiving water and shall not discharge to a piped storm sewer system for
conveyance to the receiving water body. If discharge to a piped storm sewer system
is necessary, a sediment sump and debris grate shall be provided immediately
upstream of the discharge point to the storm sewer system. The grate shall be hinged
to allow for maintenance access.

Major Drainage Capacity

(i) The major drainage (100-year storm) capacity of roadside ditches is restricted
by the maximum flow depth allowed at the street crown or by the ground
surface at the edge of the street right-of-way.

(i) The major drainage capacity of drainage swales is restricted to the maximum
flow that can be passed without inundation to and damage of downstream
properties.
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(E) Hydraulic Structures

(1)

)

Where Required: Hydraulic structures are used in open stormwater systems to control the
flow of the runoff. The energy associated with flowing water has the potential to create
damage to the drainage system, especially in the form of erosion. Hydraulic structures are
intended to control the energy of stormwater flow and minimize the damage potential of
stormwater runoff. Typical hydraulic structures may include without limitation the following:

(@) Channel drop and check structures,
(b) Rip rap and rock linings,

(© Energy dissipaters and stilling basins,
(d) Channel rundowns,

(e) Bridges and culverts, and

(j] Irrigation ditch crossings.

Design Standards: The standards to be used in the design of hydraulic structures shall be in
accordance with these Standards and the USDCM.

7.08 Storm Sewers

(A)  System Design

1) Where Required: Storm sewers shall be required when the other parts of the minor
stormwater system, primarily streets, curbs, gutters, and roadside ditches, no longer have the
capacity for additional runoff in the initial storm event.

2 Gravity Flow Conditions: Storm sewers shall be designed for gravity (open) flow
conditions, using a “Manning’s” roughness coefficient from Table 7-2, “Manning’s “n” for
Storm Sewers.”

Table 7-2: Manning’s “n” for Storm Sewers
Sewer Type Manning’s “n”
Concrete 0.015
Plastic 0.013
Corrugated Metal 0.013

3) Flow Depth: Storm sewers are to be designed to carry peak flows at full pipe depth.

4) Pressure Flow Prohibited: Pressurized surcharged or depressed (inverted siphon)
stormwater mains are prohibited in the City’s stormwater system.

(5) Continuous Drainage System: All stormwater drainage facilities shall be a component of a

connected and continuous drainage system that does not end in a sump condition and does not
discharge to irrigation ditches.

(B) Location

All storm sewer mains shall be installed in public rights-of-way or easements, in conformance with
Section 4.04, “Utilities Easements,” of these Standards.
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(©)

(D)

(E)

(F)

(G)

(H)

(1

()

Depth

The cover for all storm sewer mains shall be at least 18 inches deep, measured from the top of pipe to
the final surface grade, and shall be capable of withstanding AASHTO HS-20 highway traffic
loadings.

Size

Storm sewer mains shall be at least 18 inches in diameter, and storm sewer laterals shall be at least 15
inches in diameter.

Slope

1) Minimum and Maximum: Minimum allowable slope shall provide flow velocities of at
least 2-feet per second and maximum allowable slope shall provide flow velocities no greater
than 10feet per second during peak flow conditions.

(2 Constant Slope: All storm sewer mains shall be laid at a constant slope between manholes.

Alignment

1) Straight Alignment: All storm sewer mains shall be laid in a straight alignment between
manholes.

(2 Curvilinear Mains Prohibited: Curvilinear storm sewer mains shall not be allowed.

Separations and Crossings

All collection main separations and crossings of other City utilities shall be designed in compliance
with Section 4.06, “Separation of Ultilities,” of these Standards.

Taps

All taps approved onto an existing storm sewer main shall be made by the City of Boulder Utilities
Division and shall be paid for by the applicant. A manhole shall be provided at all taps 6 inches in
diameter or larger. Where taps are made to inlet boxes a manhole is not required.

Ground Water Barriers

@ Required: Where the possibility exists that ground water may be diverted by the
construction of new storm sewer mains, ground water barriers shall be constructed within the
storm sewer main trench to prevent ground water migration or diversion along the main.

2 Placement: The Engineer shall determine the location and number of ground water barriers
that will be necessary to mitigate any ground water impacts, subject to review and approval
by the Director. Any necessary support material required to address ground water concerns,
such as soils investigations, engineering calculations and design details, shall be provided by
the Engineer.

Extensions

Where required as part of any adopted City master plan or to satisfy stormwater design requirements
as part of any proposed project or development, storm sewer mains shall be extended downstream to
the major drainageway, and upstream to the far edge of the property being served, to ensure
perpetuation of the stormwater collection system.
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(K) Manholes

1) Location: Manholes shall be provided at each storm sewer main connection with another
storm sewer main or lateral line, at all changes in grade, slope, alignment and pipe size, at all
tap connections 6 inches in diameter or larger, or every 400 feet at a minimum.

2 Size
@ Table 7-3, “Required Manhole Sizes,” indicates required manhole sizes.

Table 7-3: Required Manhole Sizes

Sewer Main Diameter Manhole Diameter
12 - 18 Inches 4 Feet
21 - 42 Inches 5 Feet
48 - 54 Inches 6 Feet
60 Inches and Larger Special Detail

(b) Special Provisions: Larger manhole diameters or a junction structure may be required
when sewer alignments are not straight through or more than one sewer line passes
through a manhole.

3 Maintenance Access: Direct access by maintenance vehicles shall be provided to each
manhole. The access drive shall be an all-weather surface, such as asphalt or concrete paving,
adequate gravel base or turf block, minimum 12 feet in width, and shall be capable of
supporting maintenance vehicles weighing up to 14 tons.

4) Covers

@ Manholes that are not located within a public street, alley or driveway section shall be
installed with a hinged, gasketed, and locking frame and cover assembly. The
assembly shall be an “East Jordan Iron Works” ERGO or ERGO XL assembly.

(b) Manholes located within the 100-year floodplain, or in a location where runoff may
accumulate and pond, shall be installed with a hinged, gasketed, and locking frame
and cover assembly. The assembly shall be an “East Jordan Iron Works” ERGO or
ERGO XL assembly.

(L) Hydraulic Design
1) Rational Method: The rational method, as described in the USDCM, shall be used for the
sizing of storm sewer systems.

(2 Hydraulic and Energy Grade Line, and Design Losses: Storm sewers shall be designed to
convey the initial storm flow peaks without surcharging the sewer, and the final energy grade
line shall be at or below the proposed ground surface. To ensure that this objective is
achieved, the hydraulic and energy grade line shall be calculated by accounting for pipe
friction losses and pipe form losses as provided in the USDCM.

7.09 Inlets

(A) Specifications

(¢D) Design: Except as modified in these Standards, storm sewer inlet design shall conform with
the standards in the USDCM.
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3)

(4)

Required: Storm inlets shall be provided at:

@ Areas where street capacity (e.g., allowable design flow spread) would be exceeded
without them,

(b) At sumps or areas prone to ponding,
) At median breaks (e.g., where traffic turns across the median),

(d) Upstream of speed mitigation and pedestrian structures that would otherwise cause a
damming of stormwater runoff,

(e) Where nuisance flows would otherwise cross a driving lane, and
) Where curb and gutter ends.

Inlet Classification: Inlets are classified as a sump or continuous grade condition. Sump
inlets are inlets located in a low spot or submerged condition. Continuous grade inlets are
inlets located along a continuous grade curb and gutter section where bypass flows may
occur, and not in a low point.

Standard Inlets: Table 7-4, “Standard Inlets,” indicates the standard inlets permitted for use
in the City.

Table 7-4: Standard Inlets

Inlet Type Drainage Permitted Use Percentage of Theoretical

Condition Capacity Allowed

Curb Opening Inlet - Type “R” Continuous All Curb and Gutter 80% (5 Foot Length)

Grade or Sump Street Types 85% (10 Foot Length)
90% (15 Foot Length)

Combination (Curb Continuous All Curb and Gutter 66%
Opening/Grated) Inlet Grade or Sump Street Types

Grated Area Inlet Sump Parking Lots, Alleys 60%

Q)

(6)

()

Reduction Factors: In order to account for inlet capacity reductions caused by debris
plugging, pavement overlaying, parked vehicles, and other blockage factors, inlet design shall
be based on the “percentage of theoretical capacity allowed” as outlined in Table 7-4,
“Standard Inlets,” in these Standards.

Inlet Spacing

@ Spacing of storm inlets is dependent upon traffic requirements, contributing land use,
street slope and distance to the nearest outfall system. The recommended sizing and
spacing of the inlets is based upon the interception rate of 70 percent to 80 percent,
which has been found to be more efficient than spacing using 100 percent
interception rate.

(b) Using recommended inlet spacing, only the most downstream inlet is designed to
intercept 100 percent of the flow. In addition to recommended interception rates,
considerable improvements in overall inlet system efficiency can be achieved if the
inlets are located in the sumps created by street intersections.

Inlet Grates: All inlet grates located in a street, alley, parking lot travel lane, bike path, or
sidewalk shall utilize a vaned grate on the inlet such as the Denver Type 16 inlet.
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7.10 Street Drainage

(A)  Function of Streets in the Drainage System

(¢D) Primary Function of Streets: The primary function of streets is for safe traffic movement;
therefore, streets shall be designed and constructed to accommodate runoff and convey it to
downstream drainage facilities in order to minimize its interference with traffic. Streets
therefore provide an integral part of the stormwater system and are intended to transport local
storm runoff within reasonable limits. When the stormwater runoff accumulation in the street
exceeds allowable limits, storm sewers or other drainage facilities are required to collect and
convey the excess runoff.

2 Continuous Drainage System: All stormwater drainage facilities for streets shall be a
component of a connected and continuous drainage system that does not end in a sump
condition and does not discharge to irrigation ditches.

(B) Street Classification and Allowable Runoff Encroachment

1) Street Classification: City streets are classified according to the average daily traffic carried
and travel routes they provide. Higher category streets, such as arterials and collectors, are
required to provide a greater level of access and through travel for emergency purposes
during major storm events than lower category streets.

2 Allowable Runoff Encroachment: A stormwater drainage system (storm sewer or open
drainageway) shall be provided where the gutter runoff encroachment reaches the limits
outlined in Table 7-5, “Allowable Street Drainage Encroachment.”

Table 7-5: Allowable Street Drainage Encroachment

Street Classification Minor Storm Maximum Encroachment Major Storm Maximum
Encroachment

Residential and Local Streets No curb overtopping. Flow may spread to | Depth at flowline shall not
street crown. exceed 18 inches.

Collector Streets No curb overtopping. A minimum one Depth at flowline shall not
travel lane width shall remain free of exceed 18 inches.
drainage encroachment.

Arterial Streets No curb overtopping. A minimum two Depth at crown shall not exceed
travel lanes width shall remain free of 6 inches. Depth at flowline shall
drainage encroachment. not exceed 18 inches.

Freeways No flow encroachment is allowed. Refer to CDOT Roadway

Design Manual

NOTE: Flow encroachment shall not extend beyond property lines.

(C) Hydraulic Street Capacity

1) Allowable Capacity - Minor Storm: The allowable minor storm capacity of each street
section is to be calculated using the modified Manning's formula as described in the USDCM.

(2 Allowable Capacity - Major Storm: The allowable street capacity for the major storm shall
be calculated using Manning's formula, dividing the street cross section into the pavement
area and sidewalk/grass area, and computing individual flow contributions. An “n” value of
0.016 for pavement and 0.035 for the sidewalk/grass area shall be used.
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(D) Cross Street Flow

The standards outlined in Table 7-6, “Allowable Cross Street Flow,” of these Standards shall be used
for allowable cross-street flow, where flow passes from one side of the street to the other. The
allowable cross-street flow shall be determined using the methods prescribed in the USDCM.

Table 7-6: Allowable Cross Street Flow

Street Classification Minor Storm Runoff Major Storm Runoff
Residential and Local Street Maximum Depth of 6 Inches in Maximum Depth of 18 Inches Above
Cross Pan Flowline
Collector Street Where Allowed, Maximum Depth | Maximum Depth of 18 Inches Above
of 6 Inches in Cross Pan Flowline
Acrterial Not Allowed Maximum Depth of 6 Inches Over
Street Crown

7.11 Culverts

(A)  System Design

1) Required: Culverts shall be provided for the conveyance of stormwater runoff under a
roadway, railroad, driveway, or other crossings of an open drainage system (such as a
drainageway or roadside swale). The size, shape, and type of culvert crossings shall be based
on the projected runoff volumes, as well as existing topographic conditions. All culvert
designs are subject to approval by the Director.

) Culvert Types: Typical culvert types include circular, elliptical, or arch pipe sections, and
reinforced concrete box culverts.

(B) Hydraulic Design

All culverts shall be designed in accordance with the USDCM. All culvert designs are to include an
analysis to determine whether inlet or outlet control conditions govern for both major and minor storm
runoff conditions.

(C)  Structural Design

The structural design of culverts shall conform to accepted structural engineering practices, the
Colorado Department of Transportation design standards and standard specifications, any methods
and criteria recommended by the manufacturer for a specific culvert type, and for conditions found at
the construction site. As a minimum, all culverts shall be designed to withstand an AASHTO HS-20
traffic loading.

(D) Specifications
1) Size
@ Culvert design size shall be based upon the following:
Q) Runoff volumes for the appropriate design storm.

(i) Required capacity based on roadway classification and allowable street
overtopping, as prescribed in Section 7.10, “Street Drainage,” of these
Standards
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Culverts shall be at least 18 inches in diameter or height.

2 Inlet and Outlet Sections

(@)

()

All culverts shall be designed with headwalls and wingwalls, or flared end sections at
the inlet and outlet. Flared end sections are allowed only on pipe culverts with
diameters of 42 inches (or equivalent) or less.

Erosion protection such as rip-rap, boulder energy dissipators, or adequate vegetation,
shall be provided at the inlet or outlet where required to mitigate potential scouring or
erosive flow conditions. The Engineer shall propose the erosion protection to be
used, subject to approval by the Director.

3 Slope and Velocity

(@)

(b)

Culvert slopes shall be designed so that neither silting nor excessive velocities
resulting in scour can occur. The minimum design velocity for minor storm
conditions shall be 2 feet per second, to provide for self-cleansing of the culvert.

The maximum culvert velocity is dictated by the channel conditions at the outlet, and
the amount of erosion protection or energy dissipation that can be provided to prevent
scour or damage.

4) Allowable Headwater

(@)

(b)

The maximum headwater / diameter (HW/D) ratio for the 100-year design flows shall
be 1.5, and 1.0 for the 10-year design flow. These HW/D ratios are to be applied to
culverts at street crossings and should not be applied to outlets from detention ponds
or private driveways.

Ponding above the top of a culvert is not permitted if such ponding could potentially
cause property or roadway damage, culvert clogging, saturation of critical
embankments, detrimental debris deposition, erosion, or inundation of existing or
future utilities, structures, or buildings.

5) Trash Racks

(@)

(b)

The installation of a trash rack over a culvert entrance shall be provided as required
by the Director where there exists the potential for debris clogging of the culvert or
where there is a safety hazard concern for the possibility of people (especially
children) being carried into the culvert.

Trash racks shall be designed to maintain adequate culvert hydraulics, considering
the potential for debris buildup and blockage which may render the culvert
ineffective. Careful design considerations are to be applied, including without
limitation application of the following standards:

Q) Materials: All trash racks shall be constructed with smooth steep pipe,
having an outside diameter of at least 1 % inches. Trash rack ends and
bracing shall be constructed with steel angle sections. All trash rack
components shall have a corrosion protective finish.

(i) Design: Trash racks shall be designed without cross-braces, to minimize
debris clogging, and be able to withstand the full hydraulic load of a
completely plugged trichroic based on the highest anticipated depth of
ponding. The trash rack shall be hinged and removable for maintenance
purposes.

(iii) Bar Spacing: Bar spacing shall provide a maximum clear opening of 6
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inches. The longitudinal slope of the trash rack shall be no steeper than 3:1,
horizontal to vertical. The entire trash rack shall have a clear opening at least
three times the culvert opening area.

(©) Hydraulics: Use the following equation to compute hydraulic losses through trash
racks:

Hr=0.11 * (TV/D)? * (sin A)

Where: Hr = Head Loss through the Trichroic (feet)
T = Thickness of Trichroic Bar (inches)
\% = Velocity normal to Trichroic (fps)
D = Center-to-Center Spacing of Bars (inches)
A = Angle of Inclination of Trichroic with Horizontal

The velocity normal to the trichroic shall be computed considering the rack to be 50
percent plugged.

7.12 Detention

(A)

(B)

System Design

(1)

)

©)

(4)

Intent: Detention ponding facilities are intended to store increased runoff from developed
property and release this runoff at the historic rate that existed prior to development or
redevelopment. By providing detention ponding, increased runoff impacts on downstream
facilities may be controlled and minimized to reduce potential damages and the need for
greatly expanded stormwater conveyance facilities.

Requirements: Detention ponding for stormwater shall be provided for all new development
or redevelopment where the runoff coefficient for the site increased unless one of the
following conditions are met:

(@) The project site is a single-family lot or a single-family lot split into two single-family
lots that is not part of a larger development.

(b) Runoff for the project site for the initial and major storm events from the entire
tributary basin can be conveyed directly to the major drainage system without adverse
impact on upstream, surrounding, or downstream properties and facilities and
stormwater detention to meet water quality mitigation measures is not required.

Maintenance: The property owner shall be responsible for maintaining stormwater detention
facilities.

Easement: All stormwater detention facilities shall be located in a public easement. The
easement shall grant to the City at a no charge a permanent right to inspect, maintain, and
reconstruct the stormwater detention facilities. The easement shall be granted on a form
provided by the Director. No owner of land or other applicant shall obtain a Final Drainage
Plan, unless the owner first grants to the City the easement for all stormwater detention
facilities. The City shall have no obligation to the property owner to inspect, maintain, or
reconstruct the stormwater facilities.

Design Frequency, Hydraulic Design, and Storage Requirements

(1)

Design Storms: Detention ponds shall be designed in accordance with USDCM, Volume 2,
Chapter 12.
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3)

Storage Volume: The storage volume of runoff to be detained on-site shall be sized to
contain 110 percent of the difference between the historic runoff and the initial and major
storm runoff, as defined in Table 7-1, projected for the ultimate developed conditions of the
entire parcel and tributary basin to be developed or redeveloped.

Undetained Site Releases: On project sites where runoff from portions of the site cannot be
detained due to topography or site conditions, free release of runoff may be approved with
compensating detention storage design subject to the following conditions:

@ Total maximum runoff from the entire parcel and tributary basin to be developed or
redeveloped shall not exceed the historic runoff,

(b) Release rates from the detention ponds shall be reduced by the developed runoff rate
from the undetained drainage area,

(© The undetained drainage area may not exceed five percent of the entire parcel and
tributary basin to be developed or redeveloped, and

(d) The release rate from the undetained area may not exceed 25 percent of the historic
release rate from the entire parcel and tributary basin to be developed or redeveloped.

(C) Detention Pond Design

Except where inconsistent with the requirements in this Subsection 7.12(C), detention pond design
shall follow all applicable criteria established in the USDCM, Volume 2 and Volume 3.

1)

)

3)

(4)

Q)

Surface Ponding Required: All detention ponds shall be provided as open, surface grade
improvements. Underground, enclosed, or roof top detention ponds shall not be permitted
unless unusual site conditions and adequate detention performance and maintenance
conditions are approved by the Director.

Location: Detention ponds shall be located in open, pervious landscaped areas to enhance
site drainage and soil percolation, and to improve water quality.

Side Slopes: Side slopes for detention ponds shall be designed to provide for ease of
maintenance and access. Landscaped side slopes are not to exceed 4:1, and vertical or steep
walls used as side slopes are to be constructed of durable natural materials, such as rock or
timber, with heights no greater than 30 inches to reduce safety hazards.

Pond Bottoms: Pond bottoms are to be pervious and sloped to prevent the collection of
standing water, unless a permanent pond or wetland bottom is provided for water quality
enhancements. The use of combined water quality and detention facilities shall follow
criteria specification provided in the USDCM, Volume 3, Chapter 12 and applicable water
quality treatment approach criteria as specified in Section 7.17 of these Standards. Hard-lined
trickle channels are not to be constructed in detention ponds unless approved by the Director
to address specific drainage problems or safety and environmental hazards.

Overflow Release Feature: All detention ponds shall include an overflow release feature to
spill during storm events larger than the major design storm or when release outlets fail. This
feature shall be designed to release overflows in a direction and manner that will not
adversely affect properties downstream of the detention pond.

7.13 Construction Stormwater Management

(A) Intent

This section implements requirements of Section 11-5-6, “Stormwater Quality Management for Land
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(B)

Development,” B.R.C. 1981, for construction activities and sets standards for stormwater
management plans (SWMP) and erosion control plans, their implementation, and the inspection and
maintenance of control measures for erosion and sediment control.

Stormwater Management Plan Requirements

A SWMP shall include a narrative and erosion control plans that identify the construction activities
and their associated potential pollutant sources and address the selection, installation,
implementation, and maintenance of control measures for erosion and sediment control that reduce
the potential for the pollutant sources to enter the stormwater utility system or waters of the State.
Control measures for erosion and sediment control shall prevent pollution and degradation of waters
of the State. The SWMP shall include and be prepared, updated, and implemented consistent with
the following requirements:

Q) General Standards: Control measures for erosion and sediment control shall be
constructed and maintained in accordance with the SWMP, the General Permit for
Stormwater Discharges Associated with Construction Activity issued by the CDPHE, and
the USDCM, Volume 3.

2 Preparation Standards: The SWMP shall be prepared in accordance with the
requirements of the General Permit for Stormwater Discharges Associated with
Construction Activity issued by the CDPHE and USDCM, Volume 3. The SWMP shall be
prepared in accordance with methods, procedures, and practices that are based on scientific
facts, reflect best industry practices and standards, are appropriate for the conditions and
pollutant source, and provide appropriate solutions to meet the SWMP requirements of this
section, including practice based and numeric effluent limits. The SWMP shall include the
following elements:

(@) Protection for adjacent properties (including public right-of-way) from erosion
and/or sediment deposition.

(b) Protection for public streets from the deposit of sediment from runoff or vehicles
tracking mud.

() Stabilization for all disturbed areas as defined in the USDCM and CDPS
requirements.

(d) Protection for all storm sewer inlets from the entry of sediment-laden water.

O] Protection from encroachment by construction equipment, vehicles, and foot traffic
into stormwater infiltration measures to eliminate the possibility of soil compaction
and vegetation damage.

) Long-term stability of cut and fill slopes and the successful establishment of
permanent vegetative cover on exposed soil.

(@) Selection, installation, implementation, and maintenance of control measures for
erosion and sediment control.

(3) Control Measures for Erosion and Sediment Control and Potential Pollutant Sources:
All control measures for erosion and sediment control shall meet the following
requirements:

@ Control measures for erosion and sediment control shall be installed and made
operational prior to the start of construction activity. The control measures for
erosion and sediment control shall prevent potential pollutants from leaving the
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(b)

(©)

(d)

construction site during each phase of construction and shall be continued through
final stabilization. Structural control measures for erosion and sediment control
shall be maintained in operational condition through final stabilization.

Control measures for erosion and sediment control shall be selected, designed,
installed, implemented, and maintained to prevent potential pollutants such as, but
not limited to, sediment, construction site waste, trash, discarded building
materials, concrete truck washout, chemicals, sanitary waste, and contaminated
soils in discharges to the stormwater utility system from leaving the construction
site.

The SWMP shall address pollutant sources associated with the following activities
(if part of the construction activity), and control measures for erosion and sediment
control shall be implemented if the source is determined to be present on the site:

0] Land disturbance and soil storage,
(i) Vehicle tracking,
(iii) Loading and unloading operations,

(iv) Outdoor storage of construction site materials, building materials, fertilizers,
and chemicals,

(v) Bulk material storage,
(vi) Vehicle and equipment maintenance and fueling,
(vii)  Significant dust or particulate-generating processes,

(viii)  Routine maintenance activities involving fertilizers, pesticides, detergents,
fuels, solvents, and/or oils,

(ix) Concrete truck/equipment washing, including the concrete truck chute and
associated fixtures and equipment,

(x) Dedicated asphalt and concrete batch plants,
(xi) Other areas or operations where spills can occur, and

(xii)  Other non-stormwater discharges including construction dewatering not
covered under the CDPS General Permit for Construction Dewatering
Discharges and wash water that may contribute pollutants to the stormwater
utility system.

The SWMP shall include control measures for erosion and sediment control detail
drawings for both installation and maintenance. Controls measures should be
consistent with USDCM, Volume 3 or Colorado Department of Transportation M
& S (Miscellaneous and Signage) Standard Plans.

4) Protection of Control Measures for Post-Construction Water Quality: Requirements
for the design and construction of control measures for post-construction water quality are
provided in Sections 7.14 through 7.18 of these Standards. The SWMP shall provide
provisions to protect the water quality functions of these control measures for post-
construction water quality (SCMSs) during construction as listed below:

@)

Any area consisting of native, un-compacted soil where a SCM will be installed
shall be protected from vegetation removal and encroachment by heavy equipment,
vehicles, and foot traffic prior to grading and construction. If the area, prior to
grading and construction, consists of previously compacted or fill soil, protection
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from encroachment shall be provided after the soil has been amended or otherwise
rehabilitated into an un-compacted condition to promote infiltration of stormwater.
Methods and controls for protection of these areas shall be indicated in the SWMP.

(b) The use of the SCM area for construction or maintenance materials stockpiles or
for storage of construction equipment, wastes, or pollutants is prohibited after
construction of the SCM has commenced.

Erosion Control Plan: The SWMP shall include an Erosion Control Plan. Erosion
Control Plan drawings shall locate and identify all structural and non-structural control
measures for erosion and sediment control for the proposed construction activities. The
Erosion Control Plan shall be prepared in accordance with the requirements of the General
Permit for Stormwater Discharges Associated with Construction Activity issued by the
CDPHE and include the elements listed in form(s) provided by the Director. Erosion
Control Plans shall include, at a minimum, three site maps illustrating the initial, interim,
and final phases of construction and their associated control measures for erosion and
sediment control.

The following Standard Notes shall also be included on Erosion Control Plan(s):

(@) Temporary Erosion Controls: All temporary erosion control measures for erosion
and sediment control shall be installed before any construction activities take place.

(b) Sediment Controls: Control measures for erosion and sediment control shall be
implemented to prevent the release of sediment from construction sites. Vehicle
tracking of sediment shall not be allowed to enter the stormwater utility system or
waters of the State. Sediment shall not be tracked onto public streets and, if so,
shall be immediately removed.

© Water Quality Impacts: Stormwater discharges from construction activities shall
not cause or threaten to cause pollution, contamination, or degradation of waters of
the State.

(d) Waste Controls. Solid waste, industrial waste, yard waste, and any other pollutants
or waste on any construction site shall be controlled using control measures. Waste
and/or recycling containers shall be provided and maintained by the owner or
contractor on construction sites where there is the potential for release of waste.
Uncontained waste that may blow, wash, or otherwise be released from the site is
prohibited. Sanitary waste facilities shall be provided and maintained by the owner
or contractor.

O] Concrete Waste: Ready-mixed concrete, or any materials resulting from the
cleaning of vehicles or equipment containing or used in transporting or applying it,
shall be contained with appropriate control measures and ultimately removed for
proper disposal. Release of these materials is prohibited.

® Chemical Storage: Bulk storage structures for petroleum products and other
chemicals shall have adequate protection so as to contain all spills and prevent any
spilled material from entering the stormwater utility system or waters of the State.

(@) Surface Cover Timing: Cover shall be applied within 14 days to inactive soil
stockpiles and shall be maintained for stockpiles that are proposed to remain in
place longer than 30 calendar days.

(h) Project Phasing: All earth disturbances shall be designed, constructed, and
completed to limit the exposed area of any disturbed land to the shortest possible
period of time.
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0] Dust Controls: Techniques shall be used to prevent dust, sediment, or debris from
blowing off the site.

()] Maintenance: Any damage or required maintenance to temporary and permanent
controls measures shall be repaired or replaced as soon as possible, immediately in
most cases.

(K) Removal: All control measures for erosion and sediment control shall be removed
and disposed within 30 days after final site stabilization is achieved or after the
temporary measures are no longer needed, whichever occurs first.

)] Responsibility: The erosion control permittee shall be responsible for continued
compliance with the requirements of Section 7.13 of the City’s Design and
Construction Standards during construction activity on the site.

Inspection and Maintenance Requirements

The erosion control permittee shall be responsible for implementation of the SWMP or, if no SWMP
is required, the Erosion Control Plan during construction, including inspection and maintenance of the
control measures for erosion and sediment control in the approved SWMP and/or Erosion Control
Plan. Prior to commencement of work, the erosion control permittee shall ensure that all general
contractors, subcontractors, and utility agencies obtain a copy of and comply with the SWMP
and/or Erosion Control Plan. The erosion control permittee shall amend the SWMP and/or Erosion
Control Plan when site conditions change. The erosion control permittee shall keep the SWMP
and/or Erosion Control Plan on site and shall implement and update the SWMP and/or Erosion
Control Plan throughout construction and final stabilization of the site in accordance with the
following requirements:

Q) If no SWMP is required, the erosion control permittee shall update the Erosion Control
Plan to show currently implemented control measures for erosion and sediment control and
installation dates.

2 If a SWMP is required:

@ An initial site inspection by the Director is required prior to commencing
construction.

(b) The erosion control permittee shall amend the SWMP whenever there is a change
in design, construction, operation, or maintenance that affects the potential for
discharge of pollutants to the stormwater utility system or receiving waters, or if the
SWMP proves to be ineffective in controlling pollutants in stormwater discharges
associated with construction activities.

(c) The erosion control permittee shall inspect all control measures for erosion and
sediment control per the frequency outlined in the General Permit for Stormwater
Discharges Associated with Construction Activity issued by the CDPHE for the
site. Inspections of control measures for erosion and sediment control shall be
conducted by an individual who has successfully completed formal training in
erosion and sediment control by an organization acceptable to the Director. The
erosion control permittee shall provide a certification of successful completion of
such training to the Director upon request.

(d) The erosion control permittee shall maintain records of inspection on site with the
SWMP. Inspection records shall be available at the site at all times. The erosion
control permittee shall make the inspection records immediately available to the
Director upon request.
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7.14 Land Development Planning Using LID Techniques

(A)

(B)

(©)

Intent

All new development and redevelopment shall reduce pollutant impacts of the development site on
receiving waters and reduce or control stormwater volumes by mimicking natural hydraulic conditions
using LID techniques. LID techniques seek to minimize impervious areas and protect and create well-
draining vegetated areas that promote infiltration and natural hydrologic processes thereby reducing
stormwater runoff and pollutant quantities.

Requirements for All Developments

() LID techniques shall be implemented for all new development and redevelopment
consistent with the standards in this section.

2 Compliance with the requirement to implement LID techniques, including the investigation
and analysis of LID techniques and an explanation of the implementation choices made,
shall be documented in the Preliminary and Final Drainage Reports when such reports are
required. Otherwise, compliance shall be demonstrated in building permit construction
documents, on form(s) as provided by the Director, submitted as part of the building permit
application.

LID Techniques

LID techniques shall be chosen and applied following the principles summarized in this subsection.
Additional guidance on employing LID techniques is provided in USDCM, Volume 3, Chapter 1.
The following LID techniques shall be investigated and implemented to the maximum extent
practicable:

1) Conserve Existing Amenities: Planning efforts shall account for and, where practicable,
preserve or restore existing site features that naturally retain stormwater on site, including
vegetated areas, high infiltrating soils, and natural surface drainage patterns, such as
meadows and trees.

2 Minimize Impacts: Planning efforts shall account for and minimize, where practicable,
land disturbance, impervious surface addition, and soil compaction. This may include
removing unnecessary impervious areas, minimizing driveway and sidewalk widths, and
sequencing construction to minimize compacted areas.

3) Minimize Directly Connected Impervious Areas (MDCIA): Planning efforts shall
account for and minimize impervious areas, such as rooftops and pavement, that directly
drain to the stormwater utility system or a local stream without prior stormwater control.
This may include using or integrating receiving pervious areas into the site landscape, such
as vegetated swales and buffers. Where practicable, site drainage patterns shall be designed
to promote sheet flow to vegetated area and roof downspouts shall be disconnected from
direct discharge to the storm sewer. Receiving pervious areas shall be designed to slow run-
off and promote infiltration.

7.15 Post-Construction Stormwater Quality Requirements

(A)

Intent

All new development and redevelopment shall reduce the pollutant impacts of the development site
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(B)

on receiving waters. All applicable development sites shall implement post-construction stormwater
quality management practices.

Applicable Development Sites

(1)

2)

Applicable Development Site: Applicable development sites are required to implement
control measures for post-construction stormwater quality in accordance with the
requirements of Chapter 11-5, “Stormwater and Flood Management Utility,” B.R.C. 1981,
and this section, unless the Director has waived the applicable development site
requirements pursuant to Subsection 7.15(B)(2) of these Standards.

Waiver: The Director may waive the requirements for applicable development sites in this
section if the applicant demonstrates that the requirement of paragraph (a) of this
Subsection 7.15(B)(2) is met and that none of the circumstances described in Subsection
7.15(B)(2)(b)(i) through (vi) exist:

@ One or more of the following criteria is met:

() Pavement Management Sites: The project proposes the rehabilitation,
maintenance, and reconstruction of roadway pavement, which includes
roadway resurfacing, mill and overlay, white topping, black topping, curb
and gutter replacement, concrete panel replacement, and pothole repair.
The purpose of the project must be to provide additional years of service
life and optimize service and safety. The project must be limited to the
repair and replacement of pavement in a manner that does not result in an
increased impervious area, and the infrastructure must not substantially
change. The types of projects that meet these criteria include day-to-day
maintenance activities, rehabilitation, and reconstruction of pavement.
“Roadways” include roads and bridges that are improved, designed, or
ordinarily used for vehicular travel and contiguous areas improved,
designed, or ordinarily used for pedestrian or bicycle traffic, drainage for
the roadway, and/or parking along the roadway. Areas primarily used for
parking or access to parking are not roadways, and do not meet these
criteria;

(i) Roadway Redevelopment: The project is the redevelopment of existing
roadway and the project (1) adds less than one acre of paved area per mile
of roadway to an existing roadway or (2) does not add more than 8.25 feet
of paved width at any location to the existing roadway;

(iii) Existing Roadway Areas: The project is the redevelopment of existing
roadway where the project does not increase the width of the original
roadway to two times or more on average. Under this criterion, the
applicable development site requirements may not be waived for the entire
roadway project but only for the area of the existing roadway. The area of
the added new roadway shall be considered an applicable development
site;

(iv) Aboveground and Underground Utilities: The project is the installation or
maintenance of underground utilities or infrastructure that does not
permanently alter the terrain, ground cover, or drainage patterns from those
present prior to the construction activity. The types of projects that meet
these criteria include, but are not limited to, activities to install, replace, or
maintain utilities under roadways or other paved areas that return the
surface to the same condition;
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(©)

(d)

(v)

(vi)

(vii)

(viii)

Large Lot Single Family Residential Projects: The project involves single-
family residential lots greater than or equal to 2.5 acres in size per
dwelling, with a total lot impervious area of less than 10 percent, and that
are not part of a common plan of development,

Land Disturbance Only Projects: The project involves land disturbance to
undeveloped land (land with no structures, such as buildings, and no
pavement), and the land will remain undeveloped during and after the
disturbance;

Stream Stabilization Projects: The project is a stream stabilization project;
or

Sidewalk, Bicycle and Multi-Use Paths: The project adds, modifies, or
maintains public sidewalk, bicycle path or multi-use path. Bike lanes that
are a part of a roadway do not meet this criterion.

The Director may not waive the requirements for applicable development sites of
this section if any of the following circumstances are present:

(i)

(i)

(iii)

(iv)

(v)

(vi)

Brownfield: The proposed project is located on a site that is considered a
brownfield or is otherwise known or believed to have pollutants in the soil
or on the ground that, if discharged from the property in stormwater or
groundwater, may cause harm to the general public or the environment;

TMDL: The proposed site will, after development, discharge stormwater to
a waterbody that is included on the most recent State of Colorado
Department of Public Health and Environment §303(d) List of Water-
Quality-Limited Segments Requiring TMDLSs or for which a Total
Maximum Daily Load (TMDL) is in place;

Wetlands: The proposed site will, after development, discharge stormwater
to a delineated wetland or wetland buffer area as defined in Chapter 9-3,
“Overlay Districts,” B.R.C. 1981,

History: A history of flooding or drainage problems is known to exist in, or
downstream of, the drainage basin where the site is located, whether
documented or undocumented,

Master Plan: A City-approved stormwater master plan indicates a need for
more stringent regulation of stormwater in the watershed where the
proposed project is located in order to avoid, or alleviate, any flood,
drainage, or pollution problems; or

Exacerbate Problems: There is reason to believe that construction of the
proposed project may further exacerbate existing flood or drainage
problems.

Evidence supporting the waiver pursuant to the criteria of this section shall be
provided on forms provided by the Director. The Director may require additional
documentation to support the waiver request.

In granting a waiver, the Director may impose specific conditions on the approval of
the waiver necessary to ensure that the criteria in this section are, and will remain,
satisfied.
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(C©) Requirements

Applicable development sites are subject to the following requirements:

@ Stormwater Quality Design Standard Compliance: Each drainage basin or collection of
drainage basins (treatment area) associated with an applicable development site shall meet
one of the following Stormwater Quality Design Standards:

@)

(b)

(©)

(d)

Runoff Reduction Standard: Control measures for post-construction stormwater
quality (SCMs) are selected, designed, and constructed to infiltrate into the ground
where site geology permits, evaporate, or evapotranspire a quantity of water equal
to 60% of what the calculated Water Quality Capture Volume (WQCV) would be
if all impervious area for the applicable development site discharged without
infiltration.

None of the treatment area may be excluded when using the Runoff Reduction
Standard.

Water Quality Capture Volume Standard: SCMs are selected, designed, and
constructed to provide treatment and/or infiltration of the runoff from the entire
treatment area for the 80™ percentile, 0.6-inch storm event. Evaluation of minimum
drain time shall be based on the pollutant removal mechanism and functionality of
the SCM(s) implemented. Consideration of drain time shall include maintaining
vegetation necessary for operation of the SCM (e.g., wetland vegetation).

Up to 20 percent, not to exceed one acre, of the treatment area may be excluded
when using the WQCYV Standard if the Engineer demonstrates that it is not
practicable to capture runoff or implement a separate SCM before runoff drains to
an offsite discharge point.

Pollutant Removal Standard: SCMs are selected, designed, and constructed to
reduce the event mean concentration of total suspended solids (TSS) to a median
value of 30 milligrams per liter (mg/L) or less from the entire treatment area for the
80™ percentile, 0.6-inch storm event.

Up to 20 percent, not to exceed one acre, of the treatment area may be excluded
when using the Pollutant Removal Standard if it is demonstrated that it is not
practicable to capture runoff or implement a separate SCM before runoff drains to
an offsite discharge point.

Constrained Redevelopment Site Standard: Applicable development sites having
an existing impervious area greater than 35 percent and a proposed impervious area
greater than 75 percent that can demonstrate the above design standards cannot be
practicably met shall meet one of the following standards:

0] Constrained Runoff Reduction Standard: SCMs are selected, designed, and
constructed to infiltrate into the ground where site geology permits,
evaporate, or evapotranspire a quantity of water equal to 30 percent of
what the calculated WQCV would be if all impervious area for the
applicable development site discharged without infiltration.

(i) Constrained WQCYV Standard: SCMs are selected, designed, and
constructed to provide treatment and/or infiltration of the runoff from at
least 50 percent of the treatment area, including at least 50 percent of the
impervious area, for the 80" percentile, 0.6-inch storm event. Evaluation of
minimum drain time shall be based on the pollutant removal mechanism
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(A)

and functionality of the SCM(s) implemented. Consideration of drain time
shall include maintaining vegetation necessary for operation of the SCM
(e.g., wetland vegetation).

(iii) Constrained Pollutant Removal Standard: SCMs are selected, designed,
and constructed to reduce the event mean concentration of total suspended
solids (TSS) to a median value of 30 mg/L or less for at least 50 percent of
the treatment area, including at least 50 percent of the impervious area, for
the 80™ percentile, 0.6-inch storm event.

2 Required Treatment Approach: The selection of a required treatment approach shall be
determined considering site constraints and infiltration feasibility following the procedure
established in Section 7.16 of these Standards.

(3) Compliance Documentation Required: The selected treatment approach and the rationale
for such approach selection shall be documented on form(s) as provided by the Director.
The form(s) and any supporting data, maps, charts, or calculations shall be provided as part
of the Preliminary and Final Drainage Reports.

4 Pretreatment Required: Pretreatment devices shall be provided for all SCMs to reduce
the inflow of trash, debris, and coarse sediment into the SCM. Allowed forms of
pretreatment are grass buffers, grass swales, forebays, and inlet sumps. The Director may
approve other pretreatment controls if the Director finds the proposed design adequately
reduces the inflow of trash, debris and coarse sediment into the SCM.

(5) Irrigation Plan Required: Provisions shall be made to provide water to vegetated SCMs
after vegetation installation and in accordance with the Final Drainage Report and as
needed to maintain the health of the vegetation. The owner of the SCMs shall be
responsible to replace vegetation that is damaged, dead, or otherwise shows signs of poor
health to ensure the proper operation of the control measure. The use of native plants in
SCMs and other vegetated areas is strongly encouraged as such plants are best suited for
local seasonal and climatic conditions.

(6) Easement: All SCMs shall be located in a public easement. The easement shall grant to
the City at a no charge a permanent right to inspect, maintain, and reconstruct the SCMs.
The easement shall be granted on a form provided by the Director. No owner of land or
other applicant shall obtain a Final Drainage Plan, unless the owner first grants to the City
the easement for all SCMs.

Post-Construction Stormwater Quality Treatment Approach

Selection and Design of SCMs

The Engineer for an applicable development site shall apply the SCMs that best address pollutants
of concerns and can be implemented on the development site. Infiltration of rainfall and stormwater
using volume reduction/green infrastructure SCMs is the preferred treatment approach because it
most closely mimics the natural hydrology of undeveloped land and reduces the volume of
stormwater that is discharged into the stormwater utility system and to local streams. Therefore,
non-structural LID techniques, Receiving Pervious Areas (RPAs), and infiltration-based SCMs
shall be used to the degree practicable whenever it is determined that infiltration is feasible. In
contrast, the removal of pollutants using underground SCMs is the least desirable treatment
approach due to concerns about the practicality and effectiveness of long-term SCM maintenance
and the ability of these designs to address pollutants of concern. As a result, the pollutant removal
design standard is only allowed when all other treatment approaches have been demonstrated to not
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be feasible.

This subsection summarizes the required procedure and supporting criteria for the selection and
design of SCMs on applicable development sites, which are established in the following subsections
of this section:

1)

()

3)

(4)

Preliminary Infiltration Feasibility Screening: Site conditions shall be documented prior
to SCM design to support selection of an appropriate water quality treatment approach.

Treatment Approach Selection: Selection of an appropriate SCM shall be based on the
feasibility of onsite infiltration. The required treatment approach is selected based on the
hierarchy provided in Figure 7-1. The purpose of this hierarchy is to promote the use of
infiltration using green infrastructure as the preferred approach to permanent stormwater
quality management.

1. Full Infiltration — Volume Reduction Approach

Example SCMs: Bioretention without underdrain, Grass buffer RPA

A 4

[ 2. Partial Infiltration — WQCV Approach

Example SCM: Bioretention with underdrain

A 4

3. No Infiltration —- WQCV Approach

Example SCM: Bioretention with underdrain and liner

A 4

4. Alternative Design Approach
Example SCM: Cartridge Filter System

Figure 7-1: Water Quality Treatment Approach Hierarchy

Treatment Approach Design Criteria: Upon selection of a treatment approach, the
required design standard and criteria described in Subsection 7.16(D) of these Standards
shall be followed to design and document SCM performance.

Soil and Infiltration Test Requirements: The necessity of soil and infiltration testing is
dependent on the treatment approach and SCM type. Subsection 7.16.(E) of these
Standards explains soil and infiltration testing required to satisfy the Treatment Approach
Design Criteria.

Preliminary Infiltration Feasibility Screening

The Engineer shall investigate the site conditions to determine the treatment approach and the
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Stormwater Quality Design Standards that will be applied to each treatment area. The preliminary
infiltration feasibility screening shall be conducted as soon as possible in the design process. The
preliminary infiltration feasibility screening does not require field infiltration testing, soil borings,
and other detailed tests; however, if the full infiltration treatment approach is indicated to be
feasible through this screening process, additional field testing may be required as described in
Subsection 7.16(E) of these Standards. The preliminary infiltration feasibility screening shall meet
the following requirements:

(1)

2)

3)

(4)

Preliminary infiltration feasibility screening shall be conducted for each treatment area
associated with the applicable development site prior to development of the Preliminary
Drainage Report.

The Engineer shall create hydrologic soil group (HSG) maps for each treatment area. Soil
gradation assessments or field infiltration testing may be used to confirm HSG mapping or
determine infiltration parameters for fill materials.

The Engineer shall assess the following limitations to infiltration for each treatment area. If
one of the following factors is determined to limit infiltration feasibility, documentation
shall be provided with Preliminary and Final Drainage Reports:

(@) Insufficient hydrologic storage capacity of the underlying soil attributable to
shallow bedrock, hardpan layer, seasonal high-water table, or similar subsurface
conditions. Underlying soil conditions are not a limitation for consideration of
Unconnected Impervious Areas (UIA) to RPA.

(b) The potential for groundwater contamination resulting from known or suspected
soil contamination or from a proposed land use that is incompatible with the use of
infiltration practices (e.g., a concrete batch plant or materials storage and loading
site) or similar conditions.

() Close proximity of SCM locations to drinking water wells or groundwater
protection areas.

(d) Limited or no suitable area for infiltration attributable to regulatory requirements
for the proposed applicable development site, including building set-back or build-
to requirements; location or area requirements for rights-of-way, parking, and
driveways; floodplain regulations; or other state or local regulatory conditions.

(e) Limited suitable area for infiltration attributable to the location of existing
structures, pavement, utilities, or similar features that will remain; contractive or
expansive soils in close proximity to buildings; or the location or extent of steep
slopes, springs, seeps, wetlands, trees, or other natural features that will not or
cannot be altered as a result of land development.

® Close proximity to historical or archeological sites that could be damaged or
otherwise negatively impacted by infiltration.

(9) Flooding conditions that can be exacerbated by, or limit the function of, an
infiltration-based SCM, including a history of frequent flooding at proposed SCM
locations or a history of wet or flooded foundations, crawl spaces, or basements on
or in close proximity to the applicable development site or its proposed SCM
locations, and where these conditions will not be corrected by the proposed project.

Infiltration feasibility screening results shall be documented in the Preliminary and Final
Drainage Reports.
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(C) Treatment Approach Selection

The treatment approach is the methodology that will be used to design a SCM, or collection of
SCMs, to meet the required Stormwater Quality Design Standard. Four treatment approaches are
described in Table 7-7, “Treatment Approach Selection Criteria,” and correspond with criteria
requirements presented in Subsection 7.16(D) of these Standards. A single SCM design approach
shall be initially selected for each treatment area of the applicable development site using the results
of the preliminary infiltration feasibility screening and the guidelines presented in Table 7-7,
“Treatment Approach Selection Criteria.” The selection of the treatment approach shall begin at the
top of the table (with full infiltration) and proceed to the next level down if either the infiltration
capacity or infiltration constraints criteria cannot be met. This process continues until both sets of
criteria are met for the treatment area. One treatment approach shall be selected for each applicable
treatment area.

The Full Infiltration — Volume Reduction approach has two categories depending on the type of
SCM being evaluated in the drainage basin:

D UIA to RPA: This category is grass swales and grass buffers designed to infiltrate
stormwater runoff via disconnection of impervious areas. Infiltration capacity for this
category is dependent on identifying UIA:RPA pairs and confirming topsoil suitability.

2 Infiltration SCM: This category is bioretention, sand filter, permeable pavement or other
volume-based SCMs designed to retain runoff from the treatment area. Infiltration capacity
for this category is dependent on confirming the infiltration rate of the underlying in-situ
soil.
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Table 7-7: Treatment Approach Selection Criteria

Site

Design Preliminary Infiltration Feasibility Screening
Standard .
Treatment Approach . Subsection 7.16(B)
Subsection
7.15(E)(1) Infiltration Capacity Infiltration Constraints
A. UIA to RPA
. . UIA:RPA pairs have been identified and meet run- Underlying soil, groundwater, and geological
1. Full Infiltration PR " L . .
: on ratio guidelines of USDCM, Volume 3, T-0 conditions have sufficient hydrologic capacity to
- Volume Reduction Runoff . .
. Volume Reduction. infiltrate 60% of the WQCV.
A. UlAto RPA Reduction _ ) AND
B. Infiltration SCM - nfitration S No other limitations to full infiltration are present
; HSG AorB imitai uftinhitrati
Subsection 7.16(D)(1) OR in the treatment area.
Field tests indicates infiltration rate is greater than
one inch per hour.
HSG C or D Unc.jgrlying soil, gr_ogndwater, and_ geologi_cal
. conditions have sufficient hydrologic capacity to
2. Partial OR support infiltration of a portion of the WQCV.
Infiltration - WQCV WQCV Field tests indicates infiltration rate is less than one AND
Subsection 7.16(D)(2) inch per hour. o e
No other limitations to partial infiltration are
present in the treatment area.
3. W gt\)/lnflltratlon . Underlying soil, groundwater, and geological
Q WQCV N/A conditions prevent infiltration and require a lined
Subsection 7.16(D)(3) system.
Pollutant . . . .
Removal Physical site constraints or risk factors prevent the
4. Alternative use of Treatment Approaches 1, 2, and 3
Design OR_ N/A AND
Subsection 7.16(D)(4) Constrained Alternative approach must be approved by the
Redevelopment Director
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(D) Treatment Approach Design Criteria

The Engineer shall design the SCMs of the selected treatment approach consistent with the
requirements of this subsection. Specific types of SCMs are not prescribed for the individual
approaches. Any applicable SCM may be used, provided it meets the treatment approach
requirements stated herein. In addition to these requirements, SCM designs shall follow the
guidance provided in USDCM, Volume 3.

For any of the treatment approaches, a treatment train using a series of SCMs may be used to
meet the Stormwater Quality Design Standard for a given treatment area. The series of SCMs
must adhere to the requirements of the treatment approach selected for the treatment area and
must ultimately, as a group of SCMs, meet the Stormwater Quality Design Standard associated
with the treatment approach.

Q) Full Infiltration — Volume Reduction Approach: Full Infiltration is the preferred
treatment approach and is required where feasible. Full infiltration designs retain
stormwater onsite through the use of RPAs or infiltration SCMs that do not have
underdrains. Plugged or capped underdrains may be specified. The following criteria are
applicable to full infiltration SCM designs:

@ Runoff Reduction Design Standard: Treatment areas using the Full Infiltration —
Volume Reduction Approach shall meet, at a minimum, the requirements of the
Runoff Reduction Design Standard of Subsection 7.15(C)(1)(a) of these
Standards.

(b) Required Sizing Criteria: Preliminary and Final Drainage Reports must
document sizing criteria and achieved volume reduction for each SCM
following methods specified in USDCM, Volume 3. SCMs must be sized for
the full tributary area.

() UIA to RPAs must comply with run-on ratio, topsoil suitability, and other
related criteria as specified in USDCM, Volume 3, T-0 Volume
Reduction.

(i) Full infiltration SCMs with a storage component must comply with surface
(filter) area, geometry, and drain time requirements as specified in the
USDCM, Volume 3 for the appropriate SCM type.

© Field Infiltration Tests: Field infiltration tests are mandatory for full infiltration
SCM designs following the standards in Subsection 7.16(E) of these Standards.
Field infiltration test results must be documented in the Preliminary and Final
Drainage Reports.

(d) Minimum Field Infiltration Rate: Full infiltration SCMs require a field
infiltration rate measurement equal to one inch per hour or greater. If field
infiltration rates are measured to be less than one inch per hour, a partial
infiltration/WQCYV approach shall be used consistent with the standards in
Subsection 7.16(D)(2) of these Standards.

(e) Required Design Factor of Safety: Full infiltration SCMs shall utilize a
minimum factor of safety of 2 when using the field-measured infiltration rate in
drawdown time calculations.

2 Partial Infiltration — WQCYV Approach: This category of SCMs retains stormwater
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)

(4)

on site to the extent practical by using underdrains or rate-controlled outlet structures.
RPAs may be used as part of a treatment train to partial infiltration SCMs. The
following criteria are applicable to partial infiltration designs:

@)

(b)

©)

WQCYV Design Standard: Treatment areas using the Partial Infiltration —
WQCV Approach shall meet, at a minimum, the requirements of the WQCV
Design Standard in Subsection 7.15(C)(1)(b) of these Standards.

Required Sizing Criteria; Preliminary and Final Drainage Reports must
document sizing criteria and achieved runoff volume capture for each SCM
following the methods specified in the USDCM, Volume 3. SCMs must be
sized for the full tributary area.

0] UIA to RPAs must comply with run-on ratio, topsoil suitability, and other
related criteria as specified in USDCM, Volume 3, T-0 Volume
Reduction.

(i) Partial infiltration SCMs must comply with surface (filter) area, geometry,
and drain time requirements as specified in USDCM, Volume 3 for the
appropriate SCM type. The use of underdrains or rate-controlled outlet
structures are required components of partial infiltration designs.

Field Infiltration Tests: The following field infiltration test requirements are
applicable to Partial Infiltration — WQCV designs:

Q) For UIA-to-RPAs, topsoil suitability must be shown with a soil
graduation test as specified in Subsection 7.16(E) of these Standards.

(i) For partial infiltration SCMs with underdrain or rate-controlled outlet, a
field infiltration test is not required except when expressly requested by
the Director due to a unique design configuration.

No Infiltration - WQCV Approach: No infiltration SCMs are lined systems required by
the necessity to prevent infiltration due to underlying soil conditions, high groundwater
table, or an otherwise immitigable risk as identified during the preliminary Infiltration
feasibility screening. The following criteria apply to no infiltration designs:

@)

(b)

©)

WQCYV Design Standard: Treatment areas using the No Infiltration - WQCV
Approach shall meet, at a minimum, the requirements of the WQCV Design
Standard in Subsection 7.15(C)(1)(b) of these Standards.

Required Sizing Criteria: Preliminary and Final Drainage Reports must
document sizing criteria and achieved runoff volume capture for each SCM
following methods specified in USDCM, Volume 3. SCMs must be sized for
the full tributary area. No infiltration SCMs must adhere to and document
compliance with surface (filter) area, geometry, and drain time requirements as
specified in USDCM, Volume 3 for the appropriate SCM type.

Field Infiltration Tests: Field infiltration tests are not required for no infiltration
SCMs. Proof of a watertight liner may be requested at the time of installation by
the Director based on necessity for risk mitigation.

Alternative Design Approach: The Director may approve an alternative design
approach only if the Engineer demonstrates in the Preliminary Drainage Report or a
letter to the Director that none of the above three treatment approaches are feasible. The
Preliminary Drainage Report or letter shall explain the alternative design approach. The
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following criteria are applicable to alternative designs:

@ Pollutant Removal or Constrained Redevelopment Site Standard. Alternative
designs shall meet one of the following:

() Pollutant Removal Standard in Subsection 7.15(C)(1)(c) of these
Standards,

(i) Constrained Runoff Reduction Standard in Subsection 7.15(C)(1)(d)(i) of
these Standards,

(iii) Constrained WQCV Standard in Subsection 7.15(C)(1)(d)(ii) of these
Standards, or

(iv) Constrained Pollutant Removal Standard in Subsection 7.15(C)(1)(d)(iii)
of these Sta