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City and County of Denver
RISE Bond- Sheridan and Louisiana February 2026

STANDARD CONSTRUCTION SPECIFICATIONS

The Standard Specifications for Construction for this Project shall consist of the applicable
sections and subsections, numbered Division 200 through 700, of the 2025 Colorado Department
of Transportation’s Standard Specifications for Road and Bridge Construction and as hereinafter
modified shall be used for this project.

The Colorado Department of Transportation (CDOT) General Provisions consists of Sections 101
through 109 of the CDOT Standard Specifications for Road and Bridge Construction. Division 100
is hereby incorporated as revised in these Specifications.

The following Project Special Provisions take precedence over the Specifications, Plans and
supplemental or amended referenced “Standard Specifications for Road and Bridge
Construction” adopted in 2025 by the CDOT, which is to be used to control construction of this
project.

The Contractor shall not take advantage of any apparent error or omission in the Contract. If
the Contractor discovers an error or omission, the Engineer shall immediately be notified. The
Engineer will make corrections and interpretations as necessary to fulfill the intent of the
Contract.
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PROJECT SPECIAL PROVISIONS
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CDOT STANDARD SPECIAL PROVISIONS

No. of

Description Date Pages
Revision of Section 105 - Dispute Resolution, Dispute Review (June 11, 2025) X

Review Board and Claims for Unresolved Disputes
Revision of Section 106- Buy America and Build America Buy (September 11, 2025) X

America Requirements- No Federal-Aid or Projects with

less than $5000,000 in Federal-Aid Highway Funding (July 1,2025) X
Revision of 106- Conformity to the Contract of Hot Mix Asphalt

(Less than 5,000 Tons)
Revision of Section 108- Liquidated Damages (July 1, 2025) X
Revision of Section 207- Topsoil (July 1, 2025) X
Revision of Section 208- Erosion Control (Under One Acre of (October 1, 2023) X

Disturbance)
Revision of 401- Plant Mix Pavements-General (Subsection 401.17)(July 1, 2025) X
Revision of Section 401- Safety Edge (September 11, 2025) X
Revision of Section 601- Pigment in Concrete (July 1, 2025) X
Revision of Section 627- Pavement Marking Paint (July 1, 2025) X
Affirmative Action Requirements Equal Employment Opportunity (July 1, 2025) X

List above to be updated at AD.

See Appendix A for CDOT Standard Special Provisions listed above.
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City and County of Denver
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NOTICE TO BIDDERS

The proposal guaranty shall be a certified check, cashier's check, or bid bond in the amount of
5 percent of the Contractor's total bid.

Pursuant to subsections 102.04 and 102.05, it is recommended that bidders on this project
review the work site and plan details with an authorized Department representative.
Prospective bidders shall contact one of the following listed authorized Department
representatives at least 12 hours in advance of the time they wish to go over the project.

Project Engineer: Ethan Earl
Office Phone: (720) 865-8638

The above referenced individuals are the only representatives of the Department with authority
to provide any information, clarification, or interpretation regarding the plans, specifications,
and any other contract documents or requirements.

If the bidder has a question or requests clarification that involves the bidder's innovative or
proprietary means and methods, phasing, scheduling, or other aspects of construction of the
project, the Project Engineer will direct the bidder to contact the Resident Engineer directly to
address the question or clarification. The Resident Engineer will keep the bidder’s innovation
confidential and will not share this information with other bidders.

The Resident Engineer will determine whether questions are innovative or proprietary in
nature. If the Resident Engineer determines that a question does not warrant confidentiality,
the bidder may withdraw the question. If the bidder withdraws the question, the Resident
Engineer will not answer the question and the question will not be documented on the City and
County of Denver’s web site. If the bidder does not withdraw the question, the question will be
answered, and both the question and the City and County of Denver’s answer will be posted on
the web site. If the Resident Engineer agrees that a question warrants confidentiality, the
Resident Engineer will answer the question, and keep both question and answer confidential.
City and County of Denver will keep a record of both question and answer in their confidential
file.

All questions shall be directed to the City and County of Denver’s contacts listed above no later
than 7:00 A.M. Monday of the week of bid opening. Final questions and answers will be posted
no later than Tuesday morning of bid opening week.

Questions and answers shall be used for reference only and shall not be considered part of the
Contract.
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COMMENCEMENT AND COMPLETION OF WORK (CALENDAR DAY)

The Contractor shall commence work under the Contract on or before the 15th day following
Contract execution or the 30th day following the date of award, whichever comes later, unless
such time for beginning the work is changed by the Chief Engineer in the "Notice to Proceed.”

The Contractor shall complete all work with XX calendar days per the "Notice to Proceed.”

Work Restrictions for City Holidays

Work shall not occur on holidays listed below. Work shall cease at 12:00 p.m. (noon) the day
before the holiday or on the Friday before a Monday holiday. Work may resume at 9:00 a.m. the
day after the holiday or the Monday after a Thursday and/or Friday holiday. All travel ways shall
be open to the public and clear of obstructions during the holiday non-working periods listed
below.

Holiday

New Year’s Day

Martin Luther King Jr. Day
Presidents’ Day

Cesar Chavez Day (Observed)
Memorial Day

Juneteenth

Independence Day

Labor Day

Veterans Day
Thanksgiving Day
Christmas Day
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REVISION OF SECTION 101
DEFINITION AND TERMS

Section 101 of the Standard Specifications is hereby revised for this project as follows:
Add the following in subsection 101.01:

Department. Refers to the City and County of Denver.

Engineer. References to the “Engineer” within the Project Special Provisions and plans will
refer to the City and County of Denver Project Manager.
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REVISION OF SECTION 102
BIDDING REQUIREMENT AND CONDITIONS

Revise the subsections of Section 102 of the Standard Specifications as follows. All
subsections not referenced below are deleted.

Include Subsection 102.03 (Interpretation of Quantities in Proposal Form) verbatim.

Replace Subsection 102.05 (Examination of Plans, Specifications, Special Provisions, and
Site of Work) with the following:

102.05 The bidder is expected to examine the site of the proposed work, the proposal, plans,
specifications, supplemental specifications, special provisions, and contract forms, before
submitting a proposal. The submission of a proposal will be considered conclusive evidence that
the bidder has made this examination and is aware of the conditions to be encountered in
performing the work according to the Contract.

After the proposals have been opened, the low responsible bidder may obtain electronic plans
and special provisions from the Project Manager consisting of the following:

DWG Files of the following:

Alignments

Design Base Files

Existing Surface and Finished Grade
Topography

Right of Way

oo T

The Department does not warrant the supplemental (electronic) data and this information is
not considered to be a part of the Contract. If Contractors use or modify the supplemental data
in planning and prosecuting the work, all associated data is used at their own risk, and
Contractors are responsible for all conclusions, deductions, and inferences drawn from the
original or modified supplemental data.
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REVISION OF SECTION 103
AWARD AND EXECUTION OF CONTRACT

Delete Section 103.
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REVISION OF SECTION 104
SCOPE OF WORK

Revise the subsections of Section 104 of the Standard Specifications as follows. All
subsections not referenced below are deleted.

Include Subsection 104.04 (Maintaining Traffic) only as applicable for this project based on
the Revision of Section 630 Construction Zone Traffic Control and the General Contract
Conditions.

Include Subsection 104.05 (Rights in and Use of Materials Found on the Work) verbatim.

Include Subsection 104.7 (Value Engineering Change Proposals by the Contractor) verbatim.
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REVISION OF SECTION 105
CONTROL OF WORK

Revise Section 105 of the Standard Specifications as follows:

Revise Paragraphs 4,5, and 6 of Subsection 105.20 as follows:
If damage occurs to an existing structure through improper maintenance per 105.19, the
Contractor shall submit a repair procedure to the Engineer to repair the defect(s).

The repair categories and requirements are defined as follows:

a) “In-kind” repairs. In-kind repairs are repairs where the As-Built or Advertised plans are
utilized to replace or repair damaged components with identical dimensions and materials
used plans and where no plan modifications are made. In-kind repair procedures shall be
reviewed and accepted by the Engineer before any repair. The use of approved repair grouts
or doweled reinforcing with epoxy adhesive is permitted in in-kind repairs. Doweled
reinforcing shall meet or exceed the strength requirements of the original design.

b) “Modified repairs”. Modified repairs are those which deviate in dimensions and/or materials
from the As-Built or Advertised plans or where plans are not available. Modified repair
procedure submittals shall include calculations, independent design calculations, shop
drawings, and/or working drawings per 105.02, and any other applicable section of the
specifications for the needed repair. The Contractor’s Engineer shall electronically seal
Modified repair submittals.

Damage to new structures or modified structures, shall be repaired per the contract
documents.

The Engineer of Record shall be notified and review all corresponding submittals before any
repairs.
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REVISION OF SECTION 106
CONTROL OF MATERIAL

Section 106 of the Standard Specifications is hereby revised for this project as follows:
Subsection 106.03 shall include the following:

1. The City and County of Denver will employ and pay an independent agency to perform
the specified Quality Assurance services at the frequencies outlined in the CDOT 2023
Field Materials Manual.

2. Retesting: The Contractor shall be responsible for the costs of retesting where results of
required inspections, tests, or similar services prove unsatisfactory and do not indicate
compliance with the Contract Document requirements.

a. Cost of retesting all construction that has been revised, corrected, or replaced
by the Contractor shall be the Contractor’s responsibility. Such re-tests shall be
performed by the City and County of Denver’s representative, and the costs will
be deducted from payment due on the following payment application.

3. Associated Services: The Contractor shall cooperate with all agencies performing
inspections, tests, and similar services and provide reasonable auxiliary services as
requested. Auxiliary services required include, but are not limited to:

Providing safe access to the work, furnishing incidental facilities necessary to safely facilitate
inspections and tests, and providing operators and equipment as needed to assist the City and
County of Denver’s representative in performing tests or inspections.
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REVISION OF SECTION 107
LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC

Section 107 of the Standard Specifications is hereby revised for this project as follows:
Delete the first paragraph of Subsection 107.02 and replace with the following:

Unless otherwise specified, the Contractor shall procure all permits and licenses; pay all
charges, fees, and taxes, including permits procured for this project by others; and give all
notices necessary and incidental to the due and lawful prosecution of the work. The costs of
these permits will not be paid for separately but shall be included in the work.

The Contractor shall obtain at a minimum, but not limited to, the following permits:
1. State Department of Revenue Tax Exempt Permit (See Boilerplate)
2. City and County of Denver Right-of-way Permit (No Cost to the Contractor)

Subsection 107.07 Public Convenience and Safety shall include the following:

All construction activities shall be completed Monday through Friday between the hours of 7:00
am and 7:00 pm. Construction activities that impact arterial roadways shall be completed
Monday through Thursday between the hours of 8:30 am and 3:30 pm and Friday between the
hours of 8:30 am and 2:00 pm, unless otherwise approved by the Engineer. The Contractor shall
not perform any work on Saturdays, Sundays, Holidays and non-working hours on all other days,
unless approved by the Engineer. A change in the working hours must be submitted 48 hours in
advance for approval by the Engineer. Nighttime construction work will be considered, provided
that the Contractor submits request a minimum of 2 weeks prior to the nighttime activities.
The submittal shall include a noise mitigation plan identifying the measures to be implemented
by the Contractor to mitigate construction noise. Noise mitigation measures will not be
measured and paid for separately but shall be included in the Work.

Work that interferes with traffic on holidays or the day before any holiday or holiday weekend
will not be permitted. Holidays on which this restriction applies shall be those holidays
recognized by the State of Colorado listed in the first paragraph of subsection 101.36.

The Contractor shall provide the following services on an ongoing basis throughout the duration
of the project:

a. A contact person for the project shall be designated by the Contractor at the
preconstruction conference. This individual shall be primarily responsible for
maintaining communications with the Engineer and businesses; provide information on a
regular basis to private individuals, local organizations interested in the project and the
affected agencies.

The following agencies shall be coordinated with on an ongoing basis:
e (City and County of Denver
e (City and County of Denver Police Department
e South Metro Fire Department
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-2-
REVISION OF SECTION 107
LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC

e RTD
e Homeowners/HOAs
e Adjacent Businesses
b. A letter of introduction and notice of work shall be delivered to all adjacent landowners
prior to mobilization and the commencement of work.
c. Updates shall be on a weekly basis after mobilization and 1 (one) week prior to any
major traffic switches.
d. The letter shall include the following as a minimum:
Contractor - Name, Address, Direct Phone Number
Field Superintendent - Name, Mobile Phone Number
Schedule and description of work
Information regarding private property and repair procedures
e. The contractor shall notify each adjacent property owner in writing a minimum of
Seventy-Two (72) hours prior to the commencement of construction activities at the
corresponding address or location.
f. Payment for the above requirements will not be made separately but shall be included
in the work.

Subsection 107.18 Barricades and Signs shall include the following:

Construction traffic control signs or devices not in use shall be removed from the roadway and
pedestrian walkway (sidewalk & trails). Laying the sign down in a horizontal position or turning
the sign parallel is not permitted on the sidewalk and/or within private property such as
residential yards.

Portable Message Sign Panels shall be on site at all times during construction to provide
information to traveling public related to changing traffic patterns. Specific messages to be
displayed shall be included in the MHT and approved by the City.

Any missing or defaced signs shall be replaced within twenty-four (24) hours.

For locations that do not have sufficient right-of-way available to store the sign(s) or device(s),
they must be picked up or moved to an approved storage area. Signs that are placed in the
medians must be dismantled, laid down, or relocated to the approved storage area.

Subsection 107.12 Protection and Restoration of Property and Landscape Shall include the
following:

The contractor shall replace and/or repair all damaged landscaping within seven (7) days of
completion of the adjacent removal and replacement.

Sod damage resulting from concrete removal and replacement shall be cleanly cut to the limits
of the damaged area(s) and parallel to the sidewalk or curb and gutter and replaced at a
minimum removal and replacement width of 18” wide for the full length of the damaged
area(s).
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REVISION OF SECTION 107
LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC

Landscape rock, mulch and other miscellaneous landscaping and all other related materials
shall be cleared and replaced in a condition equal to or better than before construction.

The contractor shall repair and/or replace any damaged irrigation pipes. The repairs or
replacement must be completed within twenty-four (24) hours of the damage.

Damage to adjacent asphalt paved roadways from removal and replacement shall be repaired
full depth or by mill and overlay as determined necessary by the Engineer. Surface damage shall
be milled and filled to a minimum depth of two inches (2”), minimum width of twenty- four
inches (24”), and length as determined by the Engineer. The roadway repairs must be
completed within five (5) days of the completion of the adjacent removal and replacement.

Property pins and service location marks such as “V” for water and “X” for sanitary sewer
services within the concrete work shall be replaced as the work progresses. Property pins,
water and sewer service marks shall be restored to their original locations. This restorative
work shall be incidental to any bid item where these locations occur throughout the project
area.

All work listed above will not be measured and paid for separately but shall be included in the
work.

The contractor shall repair and/or replace any damaged irrigation pipes. The repairs or
replacement must be completed within twenty-four (24) hours of the damage.

Damage to adjacent asphalt paved roadways from removal and replacement shall be repaired
full depth or by mill and overlay as determined necessary by the Engineer. Surface damage shall
be milled and filled to a minimum depth of two inches (2”), minimum width of twenty- four
inches (24”), and length as determined by the Engineer. The roadway repairs must be
completed within five (5) days of the completion of the adjacent removal and replacement.

Property pins and service location marks such as “V” for water and “X” for sanitary sewer
services within the concrete work shall be replaced as the work progresses. Property pins,
water and sewer service marks shall be restored to their original locations. This restorative
work shall be incidental to any bid item where these locations occur throughout the project
area.

All work listed above will not be measured and paid for separately but shall be included in the
work.
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REVISION OF SECTION 109
MEASUREMENT AND PAYMENT

Revise the subsections of Section 109 of the Standard Specifications as follows. All
subsection not referenced below are deleted.

Include Subsection 109.01 (Measurement of Quantities) verbatim.

Include Subsection 109.04 (Compensation for Changes and Force Account Work) verbatim.
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REVISION OF SECTION 202
REMOVAL OF STRUCTURES AND OBSTRUCTIONS

Revise Section 202 of the Standard Specifications for this project as follows:
DESCRIPTION
Subsection 202.01 includes the following:

This work consists of removing and disposing of curb, gutter, bridge, pipe, conduit, sidewalk,
concrete pavement, asphalt, guardrail, inlets, median cover, curb ramp, fence, manhole, slope
and ditch paving, and other existing infrastructure at the locations and limits shown in the
plans.

This work also consists of cleaning valves, inlets, and other existing infrastructure at the
locations shown in the plans and in accordance with the Utilities Specifications.

CONSTRUCTION REQUIREMENTS
Subsection 202.02 includes the following:
General

During removal, transport, and disposal operations, the Contractor shall contain all materials,
and prevent materials from falling onto the bare ground or waterways.

Any damage caused by the Contractor to any portion of the structure, guardrail, curb, gutter or
pavement not intended for removal shall be repaired in kind by the Contractor at the
Contractor’s expense using means and methods approved by the Engineer with no allowance for
contract time extension.

All materials removed from the existing structure shall become the Contractor’s property and
disposed of per regulations off-site at the Contractor’s expense.

Removal of Tree

Removal of Tree shall be full removal and disposal of tree(s) at the location shown in the plans,
including stump and roots to a minimum of 3 feet below existing or finished grade, whichever is
lower, and where stump and roots conflict with new construction. Removal of Trees shall only
be trees identified in the plans to be removed unless otherwise approved by the Engineer in
writing. All trees not identified in the plans to be removed shall be protected in place per
details shown in the plans.

Prior to beginning removal operations, the Contractor shall obtain any permits if required by
the City and County of Denver. Once all directed clearing, trimming, and pruning is completed
and accepted, no additional clearing, trimming, cutting, or pruning will be allowed unless
approved, in writing, by the Engineer.
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REVISION OF SECTION 202
REMOVAL OF STRUCTURES AND OBSTRUCTIONS

This Work shall be done by the Contractor’s or subcontractor’s qualified tree surgeon and a
member of the National Arborist Association. The firm's or individual's name and qualifications
shall be submitted at the preconstruction conference for the Engineer’s approval. A list of
references and other clients shall be included with the qualifications statement. A written
description of Work methods and time schedules shall be submitted and approved in writing by
the Engineer prior to Work commencing.

Access for the removal or pruning of trees will be limited to right-of-way, permanent easement,
and temporary easement areas. Trees shall be felled at the risk of the Contractor. Strict limits
of disturbance as shown in the Plans shall be adhered to.

Branches on trees or shrubs shall be removed as directed by the Engineer. All trimming shall be
done by skilled workmen. All Work shall be done according to the following requirements:

a) Pruning shall be done with proper, sharp, clean tools in such a manner as to preserve the
natural character of the tree.

b) All final cuts shall leave no projections on or off the branch and shall not be cut so close
as to eliminate the branch collar.

c) To avoid bark stripping, all branches 50 mm (2 inches) in diameter and larger shall be
cut using the 3-cut method. These branches shall be lowered to the ground by proper
ropes.

d) Tools used on trees known or found to be diseased, shall be disinfected with alcohol
before they are used on other trees.

e) Structural weaknesses, decayed trunk or branches, or split crotches shall be reported to
the Engineer.

f) When cutting back or topping trees, the Contractor shall use the drop-crotch method
and avoid cutting back to small suckers. Smaller limbs and twigs shall be removed in
such a manner so as to leave the foliage pattern evenly distributed.

g) When reducing size (cut back or topping) not more than one-third of the total area shall
be reduced at a single operation.

h) Climbing spikes shall not be used on trees not scheduled for removal.

Holes resulting from stump removals shall be backfilled with Aggregate Base Course (Class 6),
Embankment Material, Structure Backfill (Class 1), or Structure Backfill (Class 2) as appropriate
for site grading as detailed in the plans. Materials utilized to backfill stump holes shall not be
measured and paid for separately but shall be included in the cost of the work. Chemicals
which will harm future landscapes, above stumps, may not be applied to aid in stump removal.

Removals shall become the property of the Contractor and disposed of outside of the project
limits.

Removal of Inlet

Removal of Inlet shall be full removal and disposal of inlet(s) at the location shown in the plans,
including all concrete, reinforcing, grates, bolts, steel or any other material included in the

19|Page



City and County of Denver
RISE Bond- Sheridan and Louisiana February 2026

-3-
REVISION OF SECTION 202
REMOVAL OF STRUCTURES AND OBSTRUCTIONS

inlet. Excavation and backfill to complete the removal of the inlet will not be measured and
paid for separately, but shall be included in the Work.

Removal of Pipe

Removal of Pipe shall be full removal and disposal of the existing pipe at the location(s) shown
in the plans and per the Utilities Special Provision. Concrete and reinforcing shall be recycled
per Revision of Section 202 Recycle and Reuse Special Provision.

Removal of Manhole

Removal of Manhole shall be full removal and disposal of the existing manhole(s) at the location
shown in the plans and per the Utilities Special Provision. Removal of a portion of the manhole
only will not be acceptable. Concrete, and reinforcing if applicable, shall be recycled per
Revision of Section 202 Recycle and Reuse Special Provisions.

Removal of Slope and Ditch Paving

Removal of Slope and Ditch Paving shall be full removal and disposal of the existing slope and
ditch paving at the location and to the limits shown in the plans. Removal shall be to a
minimum of three (3’) feet below existing or finished grade, whichever is lower, or if in conflict
with proposed infrastructure. Removal and disposal shall include all concrete, reinforcing,
expansion joint material, and any other component of the slope and ditch paving. Disposal shall
be per Revision of Section 202 Recycle and Reuse Special Provision.

Removal of Electrical Conduit

Remove the existing PVC conduit, including any connection and anchors if shown in the plans,
at the locations and limits shown in the plans. Protect the existing structures in place.

Removal of Asphalt Mat

Removal of Asphalt Mat shall be full removal and disposal of the existing asphalt to the limits
shown in the plans. All removal limits next to asphalt to remain shall be vertical sawcut unless
otherwise shown in the plans. Asphalt shall be recycled per Revision of Section 202 Recycle and
Reuse Special Provisions.

Removal of Fence

Removal of Fence shall be full removal and disposal of the existing fence to the limits shown in
the plans, including all mesh, posts, foundations to three (3’) feet below finished grade, wires,
connections, and any other component. Removal shall be to the closest existing post.
Fabricating and installing end post wiring per CDOT M standards in the last bay remaining to
maintain fence stability will not be measured and paid for separately, but shall be included in
the Work.
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REVISION OF SECTION 202
REMOVAL OF STRUCTURES AND OBSTRUCTIONS

Replace Subsection 202.07 with the following:

202.07 Pavements, Sidewalks, Curbs, Gutters, Median Cover, Curb Ramps. Remove the
existing and dispose of the existing concrete material, including any excavation required and
any reinforcing, if present, at the locations and limits shown in the plans. Removal shall include
any excavation and earthwork required to prepare for the proposed subgrade and pavement as
shown in the plans. Concrete pavement to be broken and left in place shall be broken so the
largest fragment does not exceed 1 square yard in surface. All removal limits next to concrete
to remain shall be vertical sawcut unless otherwise shown in the plans. Dispose of concrete and
reinforcing per Revision of Section 202 Recycle and Reuse Special Provision.

Subsection 202.10 shall include the following:

Valve Box designated in the Contract to be cleaned shall be cleaned by removing all
sedimentation and debris using vacuum method from within the valve box and all appurtenant
structures.

Subsection 202.11 includes the following:

Removal of Structure, Tree, Inlet, Wheel Stop, Ground Sign, Sign Panel, Flashing Beacon and
Clean Valve Box will be measured by each removed or cleaned, completed and accepted.

Removal of trees smaller than 6 inches in diameter, as measured 24 inched above existing
ground, will not be measured but shall be included in Item 201 Clearing and Grubbing, unless
any of the trees were identified individually in the plans for removal.

Removal of Pipe, Electrical Conduit, Fiber Optic Cable, Gutter, Guardrail Type 3, Guardrail Type
7, Fence, Curb and Gutter will be measured in linear foot, completed and accepted.

Removal of Tree, Inlet, Manhole, and Bridge will be measured by the number removed,
completed, and accepted.

Removal of Slope and Ditch Paving, Median Cover, Sidewalk, Concrete Curb Ramp, Concrete
Pavement, and Asphalt Mat will be measured by the square yard, completed and accepted.

Sawing concrete and asphalt mat will not be paid for separately but shall be included in the
cost of the Work.
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REMOVAL OF STRUCTURES AND OBSTRUCTIONS

BASIS OF PAYMENT
Subsection 202.12 includes the following:

The accepted quantities will be paid at the contract unit price for each of the pay items listed
below.

Payment will be made under:

Pay Item Pay Unit
Removal of Median Cover Square Yard
Removal of Sidewalk Square Yard
Removal of Curb and Gutter Linear Foot
Removal of Concrete Curb Ramp Square Yard
Removal of Concrete Pavement Square Yard
Removal of Asphalt Mat Square Yard
Removal of Pavement Marking Square Foot
Removal of Ground Sign Each
Removal of Sign Panel Each

Payment for items listed above shall be full compensation for all labor, tools, equipment,
incidentals, permits, disposal, and all of the Contractor’s costs of whatsoever nature required
to complete the Work.

Excavation and backfill to complete removal operations as required by these specifications and
the Standard Specifications will not be measured and paid for separately but shall be included
in the Work.

Unless otherwise specified in the Contract, the disposal of the asphalt mat or its use in other
locations on the project will not be measured and paid for separately, but shall be included in
the work.

Haul for disposal shall not be measured and paid for separately but shall be included in the bid
item.
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REVISION OF SECTION 202
REMOVAL OF TRAFFIC SIGNAL EQUIPMENT

Section 202 of the Standard Specification is hereby revised for this project as follows:
CONSTRUCTION REQUIREMENTS
Subsection 202.03 shall include the following:

The removed cabinets and all appurtenances including controllers and all other equipment
internal to the cabinet shall be delivered to the City and County of Denver Public Works Street
Maintenance (City) located at 1800 W. Belleview Ave, Littleton, CO 80120. The Contractor shall
contact the City of Public Works for designation of salvable materials. Existing cabinet and
controller assemblies at the locations depicted in the plans shall be removed.

All salvable material shown on the plans shall be removed, without unnecessary damage, in
sections or pieces that may be readily transported, and delivered by the Contractor to the
location noted above, or as directed by the Traffic Signal Supervisor. The Contractor shall be
held responsible for the safekeeping of all salvable materials during the period of the Contract
until they are delivered to the City location. The Contractor shall make good or replace at his
own expense any such materials damaged, stolen, or otherwise lost prior to receipt by the City.
All salvable materials, as designated on the plans, shall remain the property of City.

Subsection 202.04 shall include the following:

Removal of Traffic Signal Equipment shall include signal poles, pedestal poles, footings
(removed two feet below final grade), span wire cable, traffic signal controller and cabinet,
pedestrian push buttons, cabinet footings, all attachment hardware, attached signs, and all
incidental equipment, except as noted on plans. All existing foundations and pull boxes shall be
removed and backfilled. All wiring shall be removed from existing conduit, and the conduit shall
be abandoned in place.

Removal of Traffic Signal Equipment shall also include removal of signal communications
equipment designated to be reset to the new traffic signal controller cabinet, as directed by
the Traffic Signal Supervisor.

All “Light Emitting Diode” (LED) signal lenses in existing signal faces shall be removed prior to
the removal of the signal face. These LED lenses shall be protected from damage and delivered
to the maintaining jurisdiction. This work shall be included in the cost of Removal of Traffic
Signal Equipment and will not be paid for separately.

Times for delivery to the maintenance yard shall be coordinated with the maintaining
jurisdiction.
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REMOVAL OF TRAFFIC SIGNAL EQUIPMENT

BASIS OF PAYMENT
Subsection 202.12 shall include the following:

Pay Item Pay Unit
Removal of Traffic Sighal Head Each
Removal of Pedestrian Push Button Each
Removal of Video Detection System Each
Removal of Pedestal Pole Each

Payment includes all labor, equipment, and materials necessary to complete the work.

Removal and transportation of LED signal lenses shall be included in the cost of Removal of
Traffic Signal Equipment and will not be paid for separately.
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REVISION OF SECTION 202
REMOVAL OF PAVEMENT MARKING

Section 202 of the Standard Specifications is hereby revised for this project as follows:

Subsection 202.05 shall include the following:

Pavement markings designated for removal and replacement shall be removed to a depth of 35
mils +/- 5 mils. The contractor shall use gang stacked diamond tip blades or equivalent to
create a smooth application surface to the satisfaction of the project engineer and have a
vacuum machine on site to control dust paid for within the pay item.

The contractor shall not perform any more removals than can be applied by the pavement
marking truck during the same working day or working period.

If a rain event occurs during removal and marking application, the contractor shall halt the
removal operation and raised flexible pavement markers shall be placed at locations that have
been removed but not marked while the pavement is drying prior to the marking application.
Marking application shall resume when pavement is dry and has had no moisture for a minimum
of 24 hours. Raised flexible pavement markers shall be installed with one marker at 40-foot
centers.

Grooves shall be clean, dry and free of laitance, oil, dirt, grease, paint or other foreign
contaminants. The Contractor shall prevent traffic from traversing the grooves, and re-clean
grooves, as necessary, prior to application of the epoxy pavement markings.

Subsection 202.12 shall include the following:

Pay Item Pay Unit
Removal of Pavement Marking Square Foot

The work to groove the asphalt or concrete and clean the grooving residual or debris will not be
measured and paid for separately but shall be included in the work.

Temporary markings will not be measured and paid for separately but shall be included in the
work.
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REVISION OF SECTION 203
EXCAVATION AND EMBANKMENT

Revise Section 203 of the Standard Specifications for this project as follows:
MATERIALS

Subsection 203.03 shall include the following:

Embankment material shall have a resilient modulus value (R-Value) equivalent to or greater
than 40. If clayey soils (AASHTO & UCSC Classification A-6 (8) CL) are encountered at the
proposed subgrade elevations, the soil shall be over-excavated to a depth of 2-feet below the
proposed subgrade level and replaced with granular soils having an AASHTO Classification of A-
2-4 or coarser.

The Contractor shall provide quality control (QC) for the suitable placed material for
embankment materials. Quality Control testing shall assist the Contractor in establishing means
and methods of materials placement. The testing frequencies for QC are included in Table 203-
3.

Table 203-3
TESTING FREQUENCIES FOR QC
Test Type Test Standard Minimum Testing Frequencies
Mosture content " | cp 80 & P 25 2 per ach vertical foot
Moisture-Density Curve | T99 or T180 One per soil type
Soil Classification T89 and T90 One per soil type

CONSTRUCTION REQUIREMENTS

Subsection 203.04 shall include the following:

The Contractor shall protect and promptly dewater and recondition all excavations from water,
regardless of the sources of water.

Subsection 203.11 (a) shall include the following:

Excess soils shall be removed from the site and disposed of by the Contractor as part of
Unclassified Excavation, unless there are areas where it can be utilized to flatten slopes within
existing ROW or easements, as approved by the Engineer.
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REVISION OF SECTION 208
EROSION CONTROL
Replace Section 208 of the Standard Specifications for this project with the following:

DEFINITIONS

Definitions used for this Section hereby incorporate those identified within the City and County
of Denver Construction Activities Stormwater Manual (CASM).

Additional Definitions applicable to this Section are listed below:

Basis of Payment: The terms under which “Work” is paid, as a designated “Pay Item” in
accordance with the quantity measured and the “Pay Unit.”

Best Management Practices (BMPs): Schedules of activities, prohibitions of practices,
installation of devices, maintenance procedures, and other management practices deployed to
stabilize the construction site to prevent or reduce the pollution of State Waters (see definition
below). Stormwater BMPs can be classified as "structural” (i.e., devices installed or constructed
on a site) or "non-structural” (procedures, such as modified landscaping practices).

Colorado Department of Public Health and Environment (CDPHE): State of Colorado, Water
Quality Control Division responsible for issuance of State Construction Stormwater Permit.

Construction Activities Stormwater Discharge Permit (CASDP): Permit issued by the City for
compliance with City & County of Denver Revised Municipal Code and Department of
Transportation and Infrastructure Rules & Regulations concerning the discharge of pollutants in
storm generated runoff from construction sites to Municipal Separate Storm Sewer System (MS4,
see definition below) or State Waters, via the Municipal Separate Storm Sewer System (MS4).

Construction Activities Stormwater Manual (CASM): City and County of Denver Construction
Activities Stormwater Manual (CASM), 2010 edition.

Colorado Department of Transportation (CDOT): State agency that has published standards for
Erosion Control with accompanying Erosion Control Supervisor certification courses.

Erosion Control Supervisor (ECS): The Erosion Control Supervisor is assigned by the Contractor
to perform duties as described in this Section. The ECS shall be properly trained in BMPs per
requirements of Section E below, and shall be under the direction of a Professional Engineer
licensed in the State of Colorado when performing any modifications to the Project Stormwater
Management Plan (SWMP), as required by CDPHE.

Final Stabilization: Point of construction when all ground surface disturbing activities at the
site have been completed and uniform vegetative cover has reached 70% of pre-disturbance
vegetative cover (as judged by comparison to nearest fallow vegetation), or equivalent
permanent features have been employed. At this point, all temporary BMPs can be removed, all
construction and equipment maintenance wastes have been disposed of properly; and all
elements of the Stormwater Management Plan have been completed.
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Major SWMP Modification: Changes to the original SWMP that removes or adds additional area
to the Project, or modifies the hydrology or drainage of the Project. A Major SWMP Modification
requires the submission of revised SWMP elements to the Permit Authority for review and
approval. Any adjustments to a SWMP must be performed either by or under the direction of a
Professional Engineer licensed in the State of Colorado.

Minor SWMP Modification: Modification to the SWMP that does NOT increase the scope or
change hydrology of the Project but: modifies/improves specific BMPs in use at site, indicates
progression in phasing of the Project, or specifies relocation of previously approved BMPs within
the Project. Any adjustments to a SWMP must be performed either by or under the direction of
a Professional Engineer licensed in the State of Colorado.

Municipal Separate Storm Sewer System (MS4): A conveyance or system of conveyances
(including roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches,
man-made channels, or storm drains):

1. Owned or operated by a State, city, town, county, district, association, or other public
body (created by or pursuant to State law) having jurisdiction over disposal of
stormwater or other wastes, including special districts under State law such as a sewer
district, flood control district or drainage district, or similar entity, or a designated and
approved management agency under Section 208 of the Federal Clean Water Act that
discharges to State Waters;

2. designed or used for collecting or conveying stormwater;

3. which is not a combined sewer; and

4. which is not part of a Publicly Owned Treatment Works (POTW).

Permit Authority: The Department authorized by the City to review and process CASDP
Applications for Capital and/ or governmental sponsored Projects. The responsible City
department serving as the Permit Authority is the Engineering, Regulatory and Analytics Office.
As a clarification, the Development Services Department of the City serves as the point of
intake and permit processing center.

Permit Enforcement Authority: The Department authorized by the City to inspect and enforce
CASDP Rules and Conditions for all construction Projects within the City’s MS4 Boundary. The
responsible City department serving as the Permit Enforcement Authority is the Wastewater
Management Division of the Department of Transportation and Infrastructure.

State Construction Stormwater Permit: Colorado Revised Statutes require that all construction
sites/development Projects, which, by definition, disturb one or more acres in area, shall be
covered by a State issued general permit for construction activities. Information on the
application requirements for the State permit can be obtained by phone at 303-692-3500; or by
visiting their offices located at 4300 Cherry Creek Drive South, Denver, CO 80246 - 1530. or on
the Web at: https://cdphe.colorado.gov/water-quality-permits.
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State Waters: Any and all surface waters which are contained in or flow in or through this
State, not to include waters in sewage systems, waters in treatment works of disposal systems,
waters in potable water distribution systems, and all water withdrawn for use until use and
treatment have been completed.

Examples of State Waters include, but are not limited to, perennial streams, intermittent or
ephemeral gulches and arroyos, ponds, lakes, reservoirs, irrigation canals or ditches, wetlands,
stormwater conveyances (when they discharge to a surface water), and groundwater.

Stormwater Management Plan (SWMP): The Stormwater Management Plan contains the
requirements necessary to accomplish all the following:

The SWMP establishes a minimum standard to construct, install, maintain, and remove required
BMPs during the life of the Contract to prevent or minimize pollution of stormwater due to
erosion, sediment transport, and construction related pollutant generated during all phases of
the Project. A SWMP consists of the following elements:

(i) CASDP Narrative Worksheet with Narrative Report. The Narrative Report and supporting
documents should fully address the methods to be used to prevent sediment, debris, and
other pollutants from entering the MS4 and/ or State Waters in and around the Project
area. Proposed structural and non-structural BMPs should be described with sufficient
implementation detail to insure that the logical phases of the proposed construction
Project meet the performance standards listed in the CASM.

(ii) Proposed site drawings and Best Management Practice (BMP) installation details as they
apply to the site conforming to the Urban Storm Drainage Criteria Manual, Vol. 3, "Best
Management Practices”, most current version as issued by the Urban Drainage and Flood
Control District (UDFCD), or those established by the City’s Department of
Transportation and Infrastructure. If erosion control drawings were included within the
bid documents for the Project, they shall be used for bid purposes and initial planning/
deployment of BMPs on the Project. If provided drawings are signed/ sealed by a
Professional Engineer, they have been pre-approved by the Permit Authority and may be
used without revision for purposes of submitting for CASDP. If provided drawings do not
have signature/ seal of Professional Engineer licensed by the State of Colorado, they will
require revision by the Contractor with Professional Engineer signature/ seal prior to
submission to the City and County of Denver for CASDP

(iii)Supporting documentation related to proposed BMPs that are not currently identified in
UDFCD Vol. 3 or as otherwise published by the City.

Any preparation of or adjustments to a SWMP must be performed either by or under the
supervision of a Professional Engineer licensed in the State of Colorado. SWMP elements
submitted to the City shall also meet currently established criteria of the CDPHE as the SWMP
must meet all local, State and Federal requirements.
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Substantial Completion of Erosion Control: Point of construction when permanent BMPs have
been installed, initial growth is in place, and the site is waiting for vegetative cover to reach
70% of pre-disturbance vegetative cover.

DESCRIPTION

This Work shall consist of constructing, installing, maintaining, and removing when required,
BMPs during the life of the Contract until Final Stabilization to prevent or minimize erosion,
sedimentation, and pollution of any waters including storm, drainageways, M54, State Waters,
and/ or wetlands. Work under this Section includes the Contractor obtaining required Permits,
utilizing SWMP elements provided in the Contract, and/ or SWMP elements specifically prepared
by the Contractor as defined herein. The work shall also consist of providing on-going
maintenance and monitoring of the SWMP as may be necessary due to the specific and/or
dynamic needs of the Project as well as meet all requirements set forth within the CASM.

The Contractor shall coordinate the construction of temporary BMPs with the construction of
permanent BMPs to assure economical, effective, and continuous erosion and sediment control
and water pollution prevention throughout the construction period until Final Stabilization is
achieved.

When a provision of this Section or an order by the Permit Enforcement Authority requires that
an action be immediate or taken immediately, it shall be understood that the Contractor shall
at once begin effecting completion of the action and pursue it to completion in a manner
acceptable to the Permit Enforcement Authority, and in accordance with applicable Permitting
requirements.

MATERIALS

The materials to be used for BMPs shall conform to each specific detail as set forth within the
Project SWMP or as noted on the Contract Drawings.

EROSION CONTROL PERMIT STATUS
The current SWMP status for the Project is as follows:

An approved SWMP has been prepared and CASDP obtained by the City prior to bidding of the
Project and as such must be properly transferred to the Contractor prior to the start of
construction. The SWMP has been provided within the Bid Documents and shall be made a part
of the Contract. The Contract shall coordinate with the Project Manager and Permit Authority
to perform the necessary transfer of CASDP from City to Contractor prior to the start of
construction. The CASDP transfer form can be obtained at
https://www.denvergov.org/content/dam/denvergov/Portals/711/documents/CASDP%20TRANS
FER%20FORM.pdf. The Permit transfer will be performed at no cost to the Contractor.

Prior to transfer of CASDP, additional elements shall be completed by the Contractor before the
CASDP will be transferred from City to Contractor:
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i) Complete Sections B&E (Permittee & Site Supervisor) of the CASDP “Narrative Report
Information Worksheet”.

Prepare a complete SWMP including any required adjustments for proposed construction
phasing, staging areas, or additional items necessary to address applicable project specific
Permit requirements. This will require the Contractor to provide or retain a Professional
Engineer or subcontract with the original Professional Engineer that prepared the Bid
Documents.

i) Complete the “Construction Scheduling” section of the “Narrative Report
Information Worksheet”.

i) Include specific methods and/or BMPs that the Contractor will implement to address
hazardous spill prevention/containment response.

iii) Provide any “Additional Documentation and Correspondence” applicable to the
Contractor as stated in the CASM. This will require the Contractor to provide or
retain a Professional Engineer or subcontract with the original Professional Engineer
that prepared the Bid Documents.

If deemed necessary, the Contractor may propose modifications to the approved SWMP once the
CASDP has been transferred to the Contractor. Per CASDP requirements, the Contractor shall
obtain the endorsement of a Professional Engineer licensed in the State of Colorado for any
proposed Major or Minor SWMP Amendments. This may require the Contractor to provide or
retain a Professional Engineer or subcontract with the original Professional Engineer of the “For
reference only” erosion control drawings.

Per definition, a Major SWMP Modification requires the submission of revised SWMP elements to
the Permit Authority for review and approval.

Prior to construction, the Contractor shall obtain the required State Construction Stormwater
Permit(s) as applicable. If the City has already obtained the State Construction Stormwater
Permit, it shall be transferred to the Contractor prior to beginning construction. Transfer of the
permit shall be within the CDPHE online permitting system as required by CDPHE. For more
information, see CDPHE website: https://cdphe.colorado.gov/cor400000-stormwater-discharge.
See Revision of Section 107 for additional information on permit status.

CONSTRUCTION REQUIREMENTS

A. SCHEDULES
At least 10 working days prior to the beginning of any construction work, the Contractor

shall submit for approval a schedule for accomplishment of temporary and permanent
BMPs shown in the SWMP. This schedule shall specifically indicate the sequence of
clearing and grubbing, earthwork operations, and construction of temporary and
permanent BMPs. The schedule shall include BMPs for all areas within the Project
boundaries, including but not limited to, haul roads, borrow pits, and storage and other
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staging sites. Work shall not be started until the BMP schedule has been approved in
writing by the Project Manager, and on site pre-construction inspection is performed and
approved by CCD’s NPDES inspector. Once the work has started, and during the active
construction period, the Contractor shall update the schedule for all BMPs on a regular
basis, and as required to keep the SWMP in compliance.

B. CONSTRUCTION IMPLMENTATION
The Contractor shall incorporate into the Project all BMPs that are appropriate for the
current phase of work, as outlined in the accepted schedule.

C. UNFORSEEN CONSITIONS
The Contractor shall direct the ECS (under the supervision of a Professional Engineer
licensed in the State of Colorado) to design and implement BMPs for correcting
conditions unforeseen during design of the Project, or as possible for emergency
situations, which arise during construction. The Project’s SWMP, UDFCD Vol 3 standards
and details, and CDOTs “Erosion Control and Storm-Water Quality Guide,” and any
approved modification to these documents as proposed by the Contractor, shall be used
as reference documents for the purpose of designing appropriate BMPs. Measures and
methods proposed by the Contractor to deal with unforeseen conditions shall be
reviewed and approved in writing by the Permit Enforcement Authority and the Project
Manager prior to implementation and construction.

In an emergency situation, the Contractor shall use best judgment for immediately
responding to the emergency situation as it arises and shall notify the Permit
Enforcement Authority and ECS of the emergency situation and BMPs employed in
response as soon as practical after installation.

D. PERMITS
The Contractor shall obtain all required permits for the Project including those required
by federal, state, and local agencies. The Contractor shall obtain (or transfer from the
City when specified) required erosion control and water quality permits and shall be
responsible for compliance with all requirements under any such permits.

E. EROSION CONTROL SUPERVISIOR
Contractor shall assign to the Project an employee or subcontractor to serve as Erosion
Control Supervisor (ECS). The ECS shall be a person other than the Contractor’s
superintendent, foreman, or equivalent supervisory position. The ECS shall be
experienced in aspects of BMP construction and have satisfactorily completed a Colorado
DOT or equivalent ECS training program authorized by the City. Proof that this
requirement has been met shall be submitted to the Project Manager at least ten
working days prior to the beginning of any soil disturbance work. A list of authorized ECS
training programs is available from the City upon request. Additionally, per definition,
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the ECS shall be under the direction of a Professional Engineer licensed in the State of
Colorado when performing any modifications to the Project Stormwater Management
Plan (SWMP).

The ECS shall be responsible for oversight of the implementation, maintenance, and
revision of the SWMP for the duration of the Project. CCD requires the ECS to fulfill
responsibilities as outlined by CDPS such as having financial control and authority to
implement BMPs. The ECS’s responsibilities shall be as follows:

1. Ensure compliance with all water quality permits or certifications in effect during
the construction work.

2. Supervise the installation, construction, and maintenance of all BMPs specified in the
Contract and coordinate the construction of BMPs with all other construction
operations.

3. Direct the implementation of suitable BMPs as necessary to correct unforeseen
conditions or emergency situations. Direct the dismantling of those features when
their purpose has been fulfilled due to completion of each Project phase unless the
Permit Enforcement Authority agrees that the features be left in place.

4. Attend the preconstruction conference, erosion control preconstruction inspection,
Project scheduling meetings, weekly construction/ field meetings, substantial
completion and final stabilization inspections, and other meetings regarding
construction that could impact water quality.

5. Evaluate all non-stormwater coming onto the site, such as springs, seeps, and
landscape irrigation return flow. If such flow is identified, the ECS shall propose
appropriate SWMP modifications to the Contractor to protect off-site water from
becoming contaminated with sediment or other pollutants.

6. Coordinate with the Contractor to implement necessary actions to reduce
anticipated or presently existing water quality or erosion problems resulting from
construction activities.

7. Coordinate with the Contractor to ensure all labor, material, and equipment
deployed to meet SWMP requirements is judged appropriately.

8. During construction, update and record the following items in the SWMP as changes
occur:

(i) Construction boundaries (may require Major SWMP Modification)

(ii) Areas of disturbance (may require Major SWMP Modification)

(iii)Areas used for storage of construction materials, equipment, soils, or wastes.
(iv) Location of any dedicated asphalt or concrete batch plants.

(v) Location of construction offices and staging areas.

(vi) Location of work access routes during construction.

(vii) Location of borrow or waste.
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(viii) Location of temporary or permanent stabilization.

The ECS shall start a new site map before the current one becomes illegible. All site
maps shall remain with the SWMP paperwork.

. Amend the SWMP whenever there are: additions, deletions, or changes in locations

of BMPs. SWMP revisions shall be recorded immediately. Items shall be dated and
signed at time of occurrence. Specifically, amendments shall include the following:

(i) Achange in design, construction, operation, or maintenance of the site which
would require the implementation of new or revised BMPs; or

(i1) Changes when the SWMP proves to be ineffective in achieving the general
objectives of controlling pollutants in stormwater discharges associated with
construction activity.

(iii)Changes when temporary BMPs are no longer necessary from changes in Project
phase and are removed. All inspection and maintenance activities or other
repairs shall be documented.

Modify the site map with arrows to indicate direction of surface and storm water
flowing across the Project site.

When adding or revising BMPs in the SWMP, amend the narrative to explain what,
when, where, why, and how the BMP is being used, and add a detail to the SWMP.

If using existing topography, vegetation, etc. as a BMP, label it as such in the SWMP
site map; amend the Narrative to explain when, why, and how the BMP is being used
in the SWMP.

Record on the SWMP, and implement the approved plan for concrete and asphalt saw
cutting, grinding, and milling containment and removal.

Update the potential pollutants list in the SWMP throughout construction meeting
CASDP requirements.

Spills, leaks, or overflows that result in the discharge of pollutants shall be
documented on the inspection form. The ECS shall record the time and date,
weather conditions, reasons for spill, and how it was remediated. The ECS shall
immediately report to the Contractor and Project Manager the following instances of
noncompliance:

(i) Noncompliance which may endanger health or environment.

(i) Spills or discharge of hazardous substance or oil which may cause pollution of the
City MS4 or State Waters

(iii)Discharge of stormwater which may cause an exceedance of a water quality
standard
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16. Perform a thorough inspection of the stormwater management system at least every
seven (7) days and within 24 hours after any precipitation or snowmelt event with
the potential to cause surface erosion. If no land disturbing construction activities
are present during a storm event, post-storm event inspections shall be conducted
prior to commencing any new land disturbing construction activities, but no later
than seventy-two (72) hours following the storm event. The inspection records shall
be kept on-site in a written or previously approved format. Inspections shall be
conducted during the progress of the work, during work suspensions, or until Final
Stabilization of all disturbed areas is approved by Permit Enforcement Authority and
shall include the following services at a minimum:

(i) The construction site perimeter, disturbed areas, and areas used for material
storage that are exposed to precipitation shall be inspected for evidence of, or
the potential for, pollutants entering the drainage system. BMPs identified in the
SWMP shall be observed to ensure that they are operating correctly.

(ii) The description of potential pollutant sources, and the BMPs identified in the
SWMP, shall be revised and modified as appropriate based on the results of the
inspection as soon as practicable after such inspection. Modification to the SWMP
shall be implemented in a timely manner and in accordance with applicable
Permit requirements.

(iii) The operator shall keep a record of inspections. Uncontrolled releases of
sediment or polluted storm water or measurable quantities of sediment found off
the site shall be recorded with a brief explanation as to the measures taken to
prevent future releases as well as any measures taken to clean up the sediment
that has left the site. Inspection records shall be made available to the City upon
request. Note: documentation of uncontrolled releases at site DOES NOT
alleviate any State or Federal requirements for reporting of discharges or upset
conditions. Care shall be taken to ensure compliance with all regulatory
requirements at site.

(3ii) Seven (7) day inspections are required during construction and at all
times until Final Stabilization has been achieved. Seeding and mulching of
disturbed areas does NOT count as final stabilization until such time as 70% pre
disturbed vegetative cover has been achieved.

Sites with growth in place sufficient to deter erosion that have not yet achieved
final stabilization may petition the City to grant an alternative inspection
schedule while awaiting additional growth for final stabilization. These
inspections must be conducted in accordance with the above paragraphs.
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F. APPLYING BMPS TO STABILIZED SITE
The duration of the exposure of incomplete construction to the effects of weather shall
be as short as practicable. BMPs such as: seeding, surface roughening, mulching,
applying tackifier, use of geotextiles and matting, permanent landscaping, or other
selected BMPs shall be applied within fourteen (14) calendar days of completion of
grading/soil disturbance activities to stabilize the construction site unless disturbed area
is within 100 feet of an MS4 or State Waters or has slopes of 3 to 1 or greater in which
case BMPs shall be implemented within seven (7) calendar days of completion of grading
activities. Disturbed areas where work is temporarily halted shall be temporarily
stabilized within seven (7) days after the activity ceased unless work is to be resumed
within thirty (30) calendar days after the activity ceased.

Clearing and grubbing operations shall be scheduled and performed to minimize both the
area of the Project disturbed at a given time and the amount of time that disturbed
areas remain open. BMPs such as temporary seeding are required between successive
construction stages when disturbed areas will not be stable or active for thirty (30)
calendar days or more. No payment will be made for additional work required because
the Contractor has failed to properly coordinate the BMP schedule, thus causing
previously stabilized areas to be disturbed by operations that could have been
performed prior to the stabilization. Upon failure of the Contractor to coordinate the
permanent BMPs with the grading operations in a manner to effectively control erosion
and prevent water pollution, the Permit Enforcement Authority can suspend the
Contractor’s grading operations and the Project Manager can withhold monies due to the
Contractor on current estimates until such time that all aspects of the work are
coordinated in an acceptable manner.

G. WORK OUTSIDE LIMITS OF CONSTRUCTION
Non-contiguous areas outside the limits of construction that are used by the Contractor
that include, but are not limited to, borrow pits, haul routes, storage and disposal
areas, field offices, maintenance, batching areas, etc., shall have appropriate BMPs
implemented by the Contractor at the Contractor’s expense. Should said areas meet
applicable CASDP Permit criteria, the Contractor shall obtain a separate CASDP or amend
existing CASDP for each area as applicable at no additional expense to the City.

H. MAINTENANCE
The Contractor shall continuously maintain erosion and sediment control BMPs on a daily
basis or as directed by the ECS so that they function properly during and after
construction (including work suspensions) until Final Stabilization has been approved by
the Permit Enforcement Authority. Maintenance includes, but is not limited to, the
following items:
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(i) From the time seeding and mulching work begins until the date the Project has
reached Substantial Completion of Erosion Control, the Contractor shall keep all
seeded areas stabilized at all times. Any damage to seeded areas or to mulch
materials shall be promptly repaired.

(ii) All inspection, sediment removal, and BMP maintenance activities to comply with all
Federal, State & Local erosion control permit requirements until Final Stabilization is
reached.

(iii)All removal and replacement of existing BMPs due to damage to same suffered either
by the contractor, outside agencies, the public, or acts of God.

(iv) All required mechanical and/or manual street sweeping.
(v) Discretionary changes required of any regulatory enforcement officer.

If the Contractor fails to maintain the BMPs in accordance with the Contract, or as
directed, the City may, at the expiration of a period of 48 hours, after having given the
Contractor written notice, proceed to maintain BMPs as deemed necessary. The cost
thereof will be deducted from any compensation due, or which may become due to the
Contractor under this Contract.

MINOR SWMP MODIFICATIONS

Shall be made in the field by the Contractor and thoroughly documented in the
Contractor’s SWMP narrative and drawings. Should the Permit Enforcement Authority
deem minor field modifications inadequate, the Contractor may be required to a) make
specific modifications as requested by the Permit Enforcement Authority or b) return to
the original approved design specifications. Minor SWMP Modifications are allowed,
covered under the original CASDP, and required as part of standard maintenance and
operation.

MAKPR SWMP MODIFICATIONS

The City reserves the right to require changes in the Work or Project Limits that may
require a Major Modification to the SWMP and/ or CASDP due to unforeseen
circumstances. Should this occur, the Contractor will be responsible for the following (as
applicable) and applying for CASDP amendment:

Make required revisions to comply with changing Federal or State rulemaking if it occurs
within the timeframe of the Project.
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(ii) Make required revisions due to unforeseen or unplanned conditions leading to deficient
Drawings/ SWMP (hazardous materials encountered, landfills, expansion of work limits,
etc.)

Prepare revised SWMP elements endorsed by a Professional Engineer licensed in the
State of Colorado.

K. SUBSTANTIAL COMPLETION OF EROSION CONTROL
When a CASDP is required for the Project, Substantial Completion of the Project as
defined by the City and County of Denver General Contract Conditions cannot be
reached until Substantial Completion of Erosion Control has been granted. Granting of
Substantial Completion of Erosion Control must be requested by the Contractor and be
approved by the Permit Enforcement Authority in the form of a “Certificate of
Substantial Completion of Erosion Control”.

L. FINAL STABILIZATION

Granting of Final Stabilization must be requested by the Contractor and be approved by
the Permit Enforcement Authority. Other permanent soil stabilization techniques may be
proposed, in writing, by the Contractor and used upon approval, in writing, by the
Project Manager and Permit Enforcement Authority.

The Contractor shall follow the following procedures for approval of Final Stabilization:

(i) The Contractor shall file Inactivation Request for Construction Activities Stormwater
Discharge Permit (available within CASDP guidance documents) with the Permit
Enforcement Authority.

(ii) The Contractor shall coordinate with the Permit Enforcement Authority to hold a
Final Inactivation Inspection.

(iii)If passing, the Permit Enforcement Authority transmits a letter of approval for Final
Stabilization.

(iv) If not passing, the Permit Enforcement Authority transmits a letter of denial for
Final Stabilization with associated inspection report to Contractor.

(v) Stabilization, inspection and maintenance requirements shall continue until
confirmation of having met final closure requirements have been granted in writing
by the Permit Enforcement Authority. When Final Stabilization has been reached, the
Permit Enforcement Authority shall issue a “Certificate of Final Stabilization”.

(vi) Once the Inactivation request is approved by the City and County of Denver, the
contractor can apply to close the State Stormwater Permit.

38|Page



City and County of Denver
RISE Bond- Sheridan and Louisiana February 2026

-13-
REVISION OF SECTION 208
EROSION CONTROL

M. FINAL ACCEPTANCE
CASDP obligations (including reaching Final Stabilization) may hinder the ability to reach
Final Acceptance for the overall Project as defined in the City General Contract
Conditions.

CONSTRUCTION OF BMPS

BMPs shall be constructed so that they conform to all requirements as set forth within the
Project SWMP. They shall meet all requirements set forth within each BMP detail and shall be
installed and maintained so that they function in an effective and operable manner.

Silt fence, silt berms, erosion logs, gravel bags, silt dikes, temporary berms, temporary
diversions, temporary drains, and brush barriers will be measured by the actual number of
linear feet that are installed and accepted. Stakes, anchors, connections and tie downs used for
temporary slope drains will not be measured and paid for separately, but shall be included in
the work.

Storm drain inlet protection will be measured by the unit as specified in the Contract. Sediment
trap and sediment basin quantities will be measured by the unit which shall include all
excavation and embankment required to construct the item.

Removal and disposal of sediment, concrete & trash that is or is not generated by construction
activities will not be measured separately but shall be included in the work.

Any excavation required for the removal of sediment from traps, basins, areas adjacent to silt
fences and erosion bales, and any other cleanout excavation of accumulated sediment, and
removal of check dams or storm drain inlet protection will not be measured separately but shall
be included in the work.

All work required per this specification that is not specifically a bid item in the summary of
approximate quantities or listed below, will not be measured and paid for separately, but shall
be included in the work.

BASIS OF PAYMENT

Work to furnish, install, maintain, replace (if not due to contractor negligence), remove, and
dispose of BMPs specified in the Contract will be paid for at the contract unit price.
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Payment will be made under:

Pay Item Pay Unit
Aggregate Bag Linear Feet
Pre-fabricated Concrete Washout Structure (Type 1) Each

Storm Drain Inlet Protection (Type 1)(84 Inch) Each

Storm Drain Inlet Protection (Type Il) Each
Removal and Disposal of Sediment (Labor) Hour
Removal and Disposal of Sediment (Equipment) Hour
Sweeping (Sediment Removal) Hour
Removal of Trash Hour
Erosion Control Management Day

Temporary BMPs will be measured and paid for by the BMPs used, except that surface
roughening, removal and disposal of sediment, and removal of trash will not be measured and
paid for separately.

Payment for each BMP item will be full compensation for all work, materials and equipment
required to furnish, install, maintain, remove, and dispose of it. BMPs as deployed per the
SWMP requiring replacement due to Contractor negligence and or carelessness shall be provided
at the Contactor’s expense.

Temporary BMPs required due to the Contractor’s negligence, carelessness, or failure to install
permanent controls as a part of the work as scheduled or for the Contractor’s convenience,
shall be performed at the Contractor’s expense.

Each payment for Concrete Washout Structure, whether constructed or prefabricated,
regardless of material, and no matter the number used, will be full compensation for all work
and materials required to install, maintain, and remove the item regardless of the number of
washout structures placed, materials used, or liners used. This includes, but is not limited to:
excavation, embankment, liner, erosion bales, fencing, signing, containment and disposal of
concrete washout and all other associated waste materials including replacement and removal
of liners, regardless of the number of liners of any type of material used or number of washout
structures placed.

If the Contractor fails to complete construction within the approved contract time, payment
will not be made for Section 208 pay items for the period of time after expiration of the
approved contract time. These items shall be provided at the Contractor’s expense.
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The cost for any corrective actions required by the State or City due to contractor’s failure to
obtain or comply with applicable Permits will be borne by the Contractor, including fines and
penalties. In the case of failures on the part of the Contractor in controlling erosion,
sedimentation, and/or water pollution, the City may provide the necessary corrective actions.
All corrective action costs, including Project engineering costs, will be charged to the
Contractor, and appropriate deduction will be made from the Contractor’s monthly pay
estimate.

The sole remedy for additional costs associated with installation of BMPs as required by
regulatory agencies to ensure compliance with local and State requirements shall be per unit
BMP as provided in the Bid Schedule of this Contract. The Contractor, however, may submit a
separate itemized Change Order for any required Major SWMP Modification proposed by the City
during the course of the Project.

Additional stabilized construction/ staging area proposed by the Contractor beyond the area
included in the Bid shall be installed per requirements of the Permit Authority and Permit
Enforcement Authority without any additional compensation.

Payment for storm drain inlet protection will be full compensation for all work, materials, and
equipment required to complete the item, including surface preparation, maintenance
throughout the project, and removal upon completion of the work. Aggregate will not be
measured and paid for separately but shall be included in the work.

Payment for vehicle tracking pad will be full compensation for all work, materials, and
equipment required to construct, maintain, and remove the entrance upon completion of the
work. Aggregate and geotextile will not be measured and paid for separately, but shall be
included in the work

Surveying of permanent BMPs will not be measured and paid for separately, but shall be
included in the work.

Payment for Erosion Control Management will be full compensation for all work, materials, and
equipment required to complete the work, including inspection as required above for the
duration of the project. Additional payment due to the Contractor’s inability to complete the
work in the required time will not be cause for additional payment.
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Revise Section 210 of the Standard Specifications for this project as follows:

DESCRIPTION
Subsection 210.01 shall include the following:

This work consists of removing, relaying, resetting, or adjusting structures and related
materials at the locations and grades shown in the plans. Work is not limited to but not limited
to, valves, valve box, water meter, fire hydrant, tv cameras, radio communication antenna,
ground sign, sign panels, and other items as identified in the plans. All designated items shall
be carefully removed, and stored, reinstalled, or adjusted, in a manner that will avoid loss or
damage.

Adjust manhole consists of adding or removing manhole sections to raise or lower the existing
manhole to the proposed grade lines established by roadway construction, rotating the
eccentric cone so that the ring and cover is located as indicated on the plans, and constructing
new openings to accept new pipe.

CONSTRUCTION REQUIREMENTS
Subsection 210.02 shall include the following:

Any damage to removed and reset items from the Contractor’s handling, transportation, and
storage shall be repaired at the Contractor’s expense.

Adjust Manhole

Modification/Adjustment of manhole shall be done in accordance with the details included in
the plans and in conformance with the utility company’s (Owner’s) specifications, including
plastic lining as required.

The Contractor shall:

e Remove the portion of the existing manhole to the top of the barrel;

e Add or remove barrel sections to the required height;

e Add or remove eccentric cones to the required height;

e Rotate the eccentric cone so that the ring and cover is located as indicated on the
plans;

e Construct new openings to accept new pipe;

e Connect new pipe;

e Add additional steps as required;

e Remove existing steps that are no longer functional.

e Reset the manhole ring and cover to the finished grade. If the ring and cover is damaged
or misplaced or in the opinion of the Engineer cannot be reused, provide a new manhole
ring and cover complying with the Owner’s specifications.

The Contractor shall prevent tools, concrete, dirt, or debris of any kind from falling into the
channel during the construction of the sanitary sewer manhole special. The contractor shall
clean or remove debris from downstream sewer that enters as a result of the Contractor’s work.
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Upon completion the Contractor shall coordinate and conduct, with the Engineer and the
Owner, an inspection of each modified manhole. The Contractor shall provide traffic control
for this inspection. The Engineer will obtain the Owner’s inspection and written approval
before accepting the work.

Subsection 210.07 shall include the following:

Sign Panels designed to be reset shall be removed, cleaned, and reset at designated locations,
including all work necessary to connect Sign Panels to existing or new posts.

Subsection 210.09 shall include the following:

Blankout Sign (Fiber Optic) designated to be reset shall be removed, cleaned, and reset at
designated locations on new posts including all work necessary to connect Blankout Sign to new
posts and connect all electrical wiring and fiber optic.

Subsection 210.10 shall include the following:

Adjust Manhole. Adjusting manholes shall apply, but not be limited to, manhole ring covers,
inlet gradings and frames, water valve boxes, water meters, gate posts, and other structures
and facilities. Construction operations shall consist of raising, lowering, moving or removing
masonry or concrete; adding brickwork, masonry, or concrete; and resetting grates, frames, or
rings and covers to fit the new construction. Structures in the traveled roadway shall be
adjusted to a tolerance of % inch to ¥2 inch below the surface of the roadway. Work on water
services shall be subject to inspections and testing by the owners. Damage to any fire hydrant
or any part of the water system by the Contractor shall be repaired at the Contractor’s
expense.

METHOD OF MEASUREMENT
Subsection 210.12 shall include the following:

Reset Blankout Sign (Fiber Optic), Ground Sign, Sign Panel, Traffic Signal Head, Fire Hydrant,
Adjust Manhole, and Adjust Valve Box will be measured for each removed, modified, and reset
and accepted.
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BASIS OF PAYMENT
Subsection 210.13 shall include the following:

Payment will be made under:

Pay Item Pay Unit
Reset Wheel Stop Each
Reset Pull Box Each

Payment for all items listed above shall be full compensation for all work necessary to complete
the item.

Payment for Adjust Manhole will be full compensation for all work and material required to
complete the item. Structure excavation and structure backfill required for "Adjust Manhole”
will not be measured and paid for separately but shall be included in the work.
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Section 212 of the Standard Specifications is hereby deleted for this project and replaced
with the following:

DESCRIPTION

212.01 This work consists of application of fertilizer, soil amendments, seedbed preparation,
and placing seed and sod.

Substitutions from this specification will not be allowed unless submitted in writing to the
Engineer and approved by the Region or Headquarters Landscape Architect.

MATERIALS
212.02 Seed, Fertilizers, Soil Conditioners, Mycorrhizae, Elemental Sulfur, and Sod.

(a) Seed. Seed shall be delivered to the project site in sealed bags tagged by a registered
seed supplier conforming to the requirements of the Colorado Seed Act, CRS 35-27-111(1).
Seed used on the project shall not be in the Contractor’s possession for more than 30 days
from the date of pickup or delivery on the seed vendors packing slip. Bags which have
been opened or damaged before Engineer inspection will be rejected. The State required
legal tags shall remain on the bag until opened and the seed is placed in either the drill or
hydraulic seeders in the presence of the Engineer. The Engineer shall remove all tags after
seed has been planted. Each seed tag shall clearly show the following:

(1) Name and address of the supplier

(2) Botanical and common name for each species

(3) Lot numbers

(4) Percent by weight of inert ingredients

(5) Guaranteed percentage of purity and germination
(6) Pounds of Pure Live Seed (PLS) of each seed species
(7) Total net weight in pounds of PLS in the sealed bag
(8) Calendar month and year of test date

Seeds shall be free from all noxious weed seeds per Colorado Seed Act (CRS 35-17)
prohibited noxious weed seed list.

Weed seed content shall not exceed the requirements in part 7.2 of the Colorado
Department of Agriculture’s Seed Act Rules and Regulations.

Seed which has become wet, moldy, or damaged in transit or in storage will not be
accepted.
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Seed and seed labels shall conform to all current State regulations and to the testing
provisions of the Association of Official Seed Analysis. Computations for quantity of
seed required on the project shall include the percent of purity and percent of
germination.

The Contractor shall store seed under dry conditions, at temperatures between 35°F
to 90°F, under low humidity and out of direct sunlight. The Contractor shall provide
the location of where seed is stored and access to stored seed locations to the
Engineer. Seed stored by the Contractor for longer than 30 days will be rejected.

(b) Organic Fertilizer. Fertilizer derived directly from plant or animal sources shall conform
to Colorado Revised Fertilizer Rules 8 CCR 1202-4. Fertilizer shall be uniform in composition
and shall be delivered to the site in the original, unopened containers, each bearing the
manufacturer's name, address, and nutrient analysis. Fertilizer bags (containers) which
arrive at the project site opened, damaged, or lacking a label will be rejected. The
Contractor shall only use bulk shipments such as tote bags or super sacks that have a
manufacturer’s original label and sealed at the manufacturing facility. Fertilizer which
becomes caked or damaged will not be accepted. Fertilizer shall be stored according to
manufacturer’s recommendations in a dry area where the fertilizer will not be damaged.

Organic fertilizer formulation being submitted for use must be registered with the Colorado
Department of Agriculture.

Verification tests may be conducted by CDOT on grab samples of organic fertilizer delivered
to the site to determine the reliability of bag label analysis and for ingredients which are
injurious to plants. If a product of any supplier is found to consistently deviate from the bag
level analysis, the acceptance of that product will be discontinued. Copies of the failing
test reports will be furnished to the Colorado State Board of Agriculture for appropriate
action under the "Colorado Fertilizer Law".

Fertilizer shall be supplied in one of the following physical forms:

(1) Adry free-flowing granular fertilizer, suitable for application by agricultural fertilizer
spreader.

(2) Ahomogeneous pellet, suitable for application by agricultural fertilizer spreader. Pellet
size shall be 2-3 mm. Smaller may be allowed when Seeding (Native) Hydraulic is shown
on the plans.

(3) Asoluble form that will permit complete suspension of insoluble particles in water,
suitable for application by power sprayer.

The application rate of the organic fertilizer shall be either as high or low nitrogen (N)
fertilizer as shown on the plans.

High N organic fertilizer chemical analysis shall conform to Table 212-1.
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Table 212-1
Chemical Analysis for High N Fertilizer

Ingredient Range | Test Method

AOAC Official Method 993.13
Nitrogen (N) (%) | 6 - 10 | Nitrogen (Total) in Fertilizers Combustion

Method
Phosphorus (P) 1-8 AOAC Official Method 960.03
(%) Phosphorus (Available) in Fertilizers
Potassium (K) (%) | 1- 8 AOAC folc]al Methf)d 983.02

Potassium in Fertilizers

Low N organic fertilizer chemical analysis shall conform to Table 212-2.

Table 212-2
Chemical Analysis for Low N Fertilizer

Ingredient Range | Test Method

AOAC Official Method 993.13
Nitrogen (N) (%) | 2 -5 | Nitrogen (Total) in Fertilizers Combustion

Method
Phosphorus (P) 3.8 AOAC Official Method 960.03
(%) Phosphorus (Available) in Fertilizers
Potassium (K) (%) | 1- 8 AOAC (.)fflC.lal Methpd 983.02

Potassium in Fertilizers

Organic fertilizers shall conform to Table 212-3.

Table 212-3
Organic Fertilizer Properties
Criteria Range
Moi'sture content by < 6%
weight
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() Compost (Mechanically Applied). Compost shall be suitable for use in Erosion Log (Type
2) and permanent seeding applications. Compost shall not contain visible refuse, other physical
contaminants, or substances considered harmful to plant growth. Compost shall be used per all
applicable EPA 40 CFR 503 standards for Class A biosolids including the time and temperature
standards. Materials that have been treated with chemical preservatives as a compost
feedstock will not be permitted.

The Contractor shall provide material that has been aerobically composted in a commercial
facility. Compost shall be from a producer that participates in the United States Composting
Council’s (USCC) Seal of Testing Assurance (STA) program. The Department will only accept STA
approved compost that is tested per the USCC Test Methods for Examining of Composting and
Compost (TMECC) manual.

Verification tests may be conducted by CDOT on grab samples of compost delivered to the site
to determine the gradation and physical properties. Testing may be done for indication of
ingredients which are injurious to plants. Sampling procedures will follow the STA 02.01 Field
Sampling of Compost Materials and 02.01-B Selection of Sampling Locations for Windrows and
Piles. If a product is found to consistently deviate from the gradation and property analysis, the
acceptance of that product will be discontinued. Copies of the failing test reports will be
furnished to the USCC.

1. Compost for permanent seeding soil conditioner locations onsite and application rates
shall be as shown on the plans.

Organic matter in compost shall be no more than 2 inches in length.

Compost (Mechanically Applied) for permanent seeding shall meet the gradation and physical
properties as shown in Table 212-4 and Table 212-5. The Contractor shall provide a written
explanation for compost tested parameters not within the acceptable requirements for review
and consideration.

The Contractor shall provide documentation from the composting facility confirming that the
material has been tested per USCC TMECC.

Table 212-4
Gradation for Permanent Seeding Compost
(Test Method TMECC 02.02-B, “Sample Sieving for Aggregate Size Classification”)

Sieve Size

Minimum, Percent Passing Maximum, Percent Passing

25.0 mm (17) 100
19.0 mm (3/4”) | 90 100
6.25 mm (1/4”) | 70 100
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Note: Compost shall be from a producer that participates in the USCC STA program.

Table 212-5
Properties for Permanent Seeding Compost
Compost Parameters Reported as Requirements Test Method
pH pH units 6.0 - 8.5 TMECC 04.11-A
Soluble Salts
(Electrical dS/m (mmhos/cm) <5.0 TMECC 04.10-A
Conductivity)
Moisture Content %, wet weight basis 25% - 50% TMECC 03.09-A
Organic Matter %, dry weight basis 20% - 50% TMECC 05.07-A
Content
pounds per cubic yard >240
Carbon to Nitrogen .
Ratio (C:N) < 15:1
Manufactured Inert
Contamination
%, dry weight basis <1% TMECC 03.08-A
(plastic, concrete,
ceramics, metal)
i1 mg CO,-C per g TS per day
Stability 8 or below TMECC 05.08-B
(respirometry) mg CO,-C per g OM per day
(PASS/FAIL) Limits:
TMECC 07.01-B
Salmonella < 3 MPN/4 grams of
Select Pathogens and TS, or Pass Fecal Coliforms,
weed free or 07.02
Coliform Bacteria < 1000 Salmonella
MPN/gram
(PASS/FAIL)
Limits (mg kg*> dw basis):
Arsenic (As) 41, Cadmium (Cd)
Trace Metals 39, Pass TMECC 04.06
Copper (Cu)1500, Lead (Pb) 300,
Mercury (Hg) 17, Nickel (Ni) 420,
Selenium (Se) 100, Zinc (Zn) 2800
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Use the STA Lab bulk density lb/cu ft as received, multiplied by organic matter % as received,
multiplied by 27 to calculate pounds per cubic yard of organic matter.

2. Compost for Erosion Log (Type 2) shall meet the gradation and physical properties as
shown in Table 212-6 and Table 212-7.

Table 212-6
Gradation for Erosion Log (Type 2) Compost
(Using Test Method TMECC 02.02-B, “Sample Sieving for Aggregate Size Classification”)

Percent .
. . . Percent Passing,
Sieve Size Passing, .
. . Maximum
Minimum
75.0 mm (3”) 100
25.0 mm (17) 90 100
9.5 mm (3/8”) 10 50

Note: Organic matter for erosion log compost shall be no more than 4 inches in length. Compost
shall be from a producer that participates in the USCC STA program.
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Table 212-7

Properties for Erosion Log (Type 2) Compost
Compost Parameters Reported as Requirements Test Method
pH pH units 6.0 - 8.5 ZMECC Lol
Soluble Salts

TMECC 04.10-

(Electrical dS/m (mmhos/cm) <5.0 A
Conductivity)
Moisture Content %, wet weight basis < 60% ZMECC T
Organic Matter o . . o o TMECC 05.07-
Content %, dry weight basis 25% - 100% A

Manufactured Inert
Contamination

(plastic, concrete,
ceramics, metal)

Stability
(respirometry)

Select Pathogens and
weed free

Trace Metals

%, dry weight basis

mg CO,-C per g TS per day
mg CO,-C per g OM per day

(PASS/FAIL) Limits:

Salmonella < 3 MPN/4 grams of
TS, or Coliform Bacteria < 1000
MPN/gram

(PASS/FAIL)

Limits (mg kg "> dw basis):

Arsenic (As) 41, Cadmium (Cd)
39, Copper (Cu)1500, Lead (Pb)
300,

Mercury (Hg) 17, Nickel (Ni)
420,

Selenium (Se) 100, Zinc (Zn)
2800

< 0.5%

N/A

Pass

Pass

TMECC 03.08-
A

TMECC 05.08-B

TMECC 07.01-B

Fecal
Coliforms, or
07.02
Salmonella

TMECC 04.06
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(d) Biotic Soil Amendments (Hydraulically Applied). Soil amendments shall be a combination of
natural fibers, growth stimulants, and other biologically active material designed to improve
seed germination and vegetation establishment as shown in Table 212-8. Biotic soil
amendments shall be pre-packaged in ultraviolet and weather resistant packaging and
labeled from the manufacturer. Bags (containers) which arrive at the project site opened,
damaged, or lacking a label will be rejected. Bulk shipments such as tote bags will be
rejected. Biotic soil amendments shall be stored in locations not exceeding 80 °F.
Acceptance of material shall be subject to the requirements of the Department’s Approved
Product List (APL).

The application rate of the biotic soil amendments shall be per the rates shown on the plans.
Use of mulch tackifier (Plantago Insularis or pre-gelatinized corn starch polymer) shall be per
Section 213. It shall be used as a wetting agent at a rate of 30 pounds per acre. Biotic soil
amendments shall provide a continuous and uniform cover and shall consist of one of the
components in Table 212-8 and all of the performance and physical properties in Table 212-9.

Table 212-8
Required Percentage Ranges of Biotic Soil Amendments

Components Units Requirement

Professional grade sphaghum peat moss,
professional grade reed sedge peat moss or %, dry weight

0,
compost that meets the Seal of Testing Assurance | basis 2ol
Program of the US Composting Council
Mechanically processed straw consisting of weed | | .
free agricultural straw, flexible flax fiber or rice %, dry weight < 57%

hulls basis
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Table 212-9
Performance and Physical Requirements of Biotic Soil Amendments

Parameters Reported as Requirement Test Method

pH pH units 5.0-7.5 ASTM D1293

Moisture Content é’;s‘get weight 10% - 50% ASTM D 2974

S -

Organic matter content If;;:y WA > 85% ASTM D586

Carbon Nitrogen Ratio Ratio C:N < 38:1 ASTM E1508

Manufactured inert %, dry weight o

.. . <1.0%

contamination basis
ASTM E729-
96(2014) or

. . . Pass (non-

Acute Toxicity (Pass/Fail) toxic) EPA Method 2021.0
or EPA Method
2002.0

Vegetative Minimum > 400% ASTM 7322

The Contractor shall provide a CTR with independent laboratory analysis for the required
parameters per subsection 106.13.

(d) Humate. The Contractor shall provide a screened dry granular form of organic humic and fulvic
acid substance. Humate shall be pre-packaged and labeled from the manufacturer. Bags
(containers) which arrive at the project site opened, damaged, or lacking label will be
rejected. The Contractor shall only use bulk shipments such as tote bags or super sacks that
have a manufacture’s original label and sealed at the manufacturing facility. Humate shall be
stored in locations not exceeding 80°F. Humate shall be provided per the rates shown on the
plans. Product shall conform to the parameters in Table 212-10 and Table 212-11.
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Table 212-10
Screened Size Requirements for Humate

Seeding Method Reported as Requirement

Seeding (Native) Drill, Hydraulic

and Broadcast Liches <174
Table 212-11
Performance and Physical Requirements of Humate
Parameters Reported as Requirement Test Method
Organic Matter %, dry weight basis | >70%
Fines (material that is
finer than the No. 200 %, dry weight basis | <2% ASTM D7928
(75-pm) sieve)
pH pH units 3.0-4.5 ASTM D1293
. . . . ASTM 7101 or EPA
Acute Toxicity Pass / Fail Non Toxic Method 2021 or 2002
A & L Western
Humic and Fulvic Acids %, dry weight basis | > 70% method; total alkali
extractable
Carbon Content %, dry weight basis | 40% - 50%
Moisture Content %, dry weight basis | < 20%

Heavy Metal / Ash

0, . . o
Content %, dry weight basis | < 15%

The Contractor shall provide a CTR with independent laboratory analysis for the required
parameters per subsection 106.13.
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(e) Mycorrhizae. Mycorrhizae shall arrive onsite in original and undamaged packaging.
Handling of this material shall follow manufacturer’s safety recommendations. Mycorrhizae
shall be stored onsite in such a way as to avoid exposure to direct sunlight for more than four
hours and to prevent package temperatures to rise above 85 °F. The endo mycorrhizal
inoculum shall provide at least 60,000 propagules per pound and shall contain all of the
following species and conform to the parameters in Table 212-12:

(1) Glomus intraradices (a.k.a. Rhizophagus intraradices)

(2) Glomus mosseae (a.k.a. Funneliformis mosseae)

(3) Glomus aggregatum (a.k.a. rhizophagus aggregatus)

(4) Glomus etunicatum (a.k.a. Claroideoglomus etunicatum)
Table 212-12

Physical Requirements of Endo Mycorrhizae

Parameters Reported as Requirement Test Method
Acute Toxicity | Pass or Fail Non Toxic 232)-’;\ IO O [l G 220l Ey

The Contractor shall provide a CTR with independent laboratory analysis for the required
parameters per subsection 106.13.

The following rates shall be used for Seeding Methods:

(1) For Seeding (Native) Drill, the mycorrhizae product shall be provided as a dry free-
flowing granular material, suitable for application by agricultural drill seeder.
Application rate shall be 8 pounds per acre.

(2) For Seeding (Native) Hydraulic, the mycorrhizae product shall be provided as a fine
granular (< 2 mm) or powdered form (particle size less than 300 microns) that will
permit complete suspension and used with hydro-seeder equipment. Application rate
shall be 20 pounds per acre.

(3) For Seeding (Native) Broadcast, the mycorrhizae product shall be provided as a dry free-
flowing granular material, suitable for application by fertilizer spreader. Application rate
shall be 20 pounds per acre.

(f) Elemental Sulfur. The Contractor shall provide a free-flowing granular material
consistent in size suitable for application by agricultural spreader and conform to the
parameters in Table 212-13. Elemental sulfur shall arrive onsite in original and undamaged
packaging.
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Table 212-13
Physical Requirements of Elemental Sulfur

Parameters Reported as Requirement
Guaranteed Analysis of Elemental % > 90

Sulfur (S)

Bulk Density Lb per cu. ft. >75

(9) Sod. Sod shall be nursery grown and 99 percent weed free. Species shall be as shown on
the plans. The 1 percent allowable weeds shall not include undesirable perennial or annual
grasses or plants defined as noxious by current State statute or county noxious weed list. Soil
thickness of sod cuts shall not be less than % inch or more than 1 inch. Sod shall be cut in
uniform strips with minimum dimensions of 18 inches in width and 48 inches in length. The
Contractor shall submit a sample of the sod proposed for use, which shall serve as a standard if
approved. Sod furnished, whether in place or not, that is not up to the standard of the sample
will be rejected. CDOT will reject all sod that was cut more than 72 hours before installation.

Each load of sod shall be accompanied by a certificate from the grower stating the type of sod
and the date and time of cutting. The Contractor shall submit the certificate to the Engineer
before application of the sod. Only sod that is accompanied by the certificate from the grower
will be accepted and paid for.

CONSTRUCTION REQUIREMENTS

212.03  Submittals. The Contractor shall provide the name and contact information of
the seeding contractor 30 days before start of seeding work. The Contractor shall
provide two copies of items (1) - (14) listed below to the Pre-vegetation Conference
per Section 207. When the Contractor provides resubmittals to meet Contract
requirements, the Region or Headquarters Landscape Architect shall be copied on all
correspondence.

(1)  Written confirmation from the registered seed supplier, on the Contractor’s
letterhead, that the Contract specified seed has been secured. No
substitutions of the contract specified seed will be permitted unless evidence
is submitted, from one of the registered seed suppliers that the Contract
specified seed is not available and will not become available during the
anticipated construction period.

(2)  Seed vendor’s “seed dealer” endorsement.

(3)  Acopy of each seed species germination report of analysis that verifies the lot
has been tested by a recognized laboratory for seed testing within 13 months
before the date of seeding.
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A copy of each seed species purity laboratory report of analysis that verifies
that the lot has been tested by a recognized laboratory for seed testing. The
report shall list all identified species, seed count, and date of test.

Manufacturer’s documentation stating that the fertilizer meets the Contract
requirements.

Organic fertilizer documentation showing manufacturer and chemical analysis.

Permit issued from CDPHE confirming that the vendor can produce or sell
compost per House Bill (HB) 1181.

Documentation from the compost manufacturer that it is a participating
member of in the U.S. Composting Council’s Seal of Testing Assurance Program
(STA).

Results of compost testing on an STA Compost Technical Data Sheet confirming
all required test methods are met using the STA Program.

Sample of physical compost (at least one cubic foot of material).

Manufacturer’s documentation confirming that biotic soil amendment meets
the required physical and performance criteria based on independent testing
by the manufacturer.

Manufacturer’s documentation confirming that humate meets the required
physical and performance criteria based on independent testing by the
manufacture.

Manufacturer’s documentation confirming that mycorrhizae meets the physical
criteria based on independent testing and that the minimum required species
is provided.

Pictures and descriptions of seeding equipment proposed to be used on the
project. Based on the seeding methods required at a minimum this should
include the drill seeder, hydraulic seeder, cultipacker or seed bed roller
implements.

Instructions and documentation on how seeders will be calibrated onsite, per
subsection 212.05(a).

Seeding Seasons. Seeding in areas that are unirrigated shall be restricted

according to the parameters in Table 212-14.
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Table 212-14
Seeding Seasons
Areas other than the Western Slope

Zone Spring Seeding Fall Seeding
Below 6000’ Spring thaw to June 1 September 15 until consistent ground
freeze

6000’ - 7000’ | Spring thaw to June 1 September 1 until consistent ground
freeze

7000’ - 8000’ | Spring thaw to July 15 August 1 until consistent ground freeze

Above 8000’ Spring thaw to
consistent ground

freeze
Western Slope
Zone Spring Seeding Fall Seeding
Below 6000’ Spring thaw to May 1 August 1 until consistent ground freeze

6000’ - 7000’ Spring thaw to June 15 | September 1 until consistent ground
freeze

Above 7000’ Spring thaw to
consistent ground
freeze

(1) "Spring thaw" is the earliest date in a new calendar year in which seed can be buried 1/2
inch into the surface soil (topsoil) through normal drill seeding methods.

(2) "Consistent ground freeze" is the time during the fall months in which the surface soil
(topsoil), due to freeze conditions, prevents burying the seed 1/2 inch through normal drill
seeding operations. Seed shall not be sown, drilled, or planted when the surface soil or
topsoil is in a frozen or crusted state.

Seeding accomplished outside the time periods listed above will be allowed only when the
Contractor's request is approved by the Engineer in writing, with coordination from the Region
Landscape Architect. If requested by the Contractor, the Contractor must agree to perform the
following work at no cost to the Department: reseed, remulch, and repair areas which fail to
produce species indicated in the Contract.
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If seeding is ordered by the Engineer outside the time periods listed above, the cost to repair
areas that fail to produce species will be paid for by the Department.

212.05 Native Seeding Methods. Areas to be seeded shall be installed per SWMP Permanent
Stabilization Plan.

All amendments and seeding shall be applied based on the seeding method and rates specified
on the plans.

The Contractor shall complete the Amendments Verification Prerequisite for each of the seeding
methods described herein. This shall be done by completing a Seed and Amendment Quantities
Worksheet for each work area. This worksheet shall have a list of all amendments and the seed
labels for each of the areas to be worked on. The State required legal tags shall remain on the
bag until opened and the seed placed in either the drill or hydraulic seeders in the presence of
the Engineer. Seeding work shall not begin until written approval of the worksheet has been
received from the Engineer.

In determining the weight of seed required for each work area, the Contractor shall use the
Pure Live Seed (PLS) weight shown on each bag of seed. Calculations based on net weight will
not be accepted.

The Contractor shall submit a proposed Permanent Stabilization Phasing Plan to the Engineer
before the Pre-revegetation Conference for approval showing how the SWMP Permanent
Stabilization Plans will be implemented to minimize traffic loading damage to subgrade soil
prepared and seeded areas. The proposed sequencing shall consider and identify strategies and
site management control measures to protect seeded areas from foot, vehicle, and other
disturbances. The strategic planning of the permanent seeding and mulch shall consider all
other phasing of construction activities including traffic management and utility work. Areas
damaged due to the Contractor’s failing to protect the seeded areas shall be repaired at no cost
to the Department. Seeded areas damaged due to circumstances beyond the Contractor’s
control shall be repaired and reseeded as ordered. Payment for corrective work, when ordered,
shall be at the Contract prices shown and per subsection 109.04.

The following seeding application methods shall not be implemented during winds which are
consistently higher than 20 MPH, or when the ground is frozen, excessively wet, or otherwise
untillable. The Engineer may test to see if the moisture level in the soil is acceptable to work
the soil by performing a Soil Plasticity Test as described in the Construction Manual. Multiple
seeding operations shall be anticipated, based on acceptable seeding conditions. The seeding
methods to be implemented shall be one or more of the following, as shown on the plans:
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(a) Seeding (Native) Drill.

1. Fertilizer, Compost, Humates and Elemental Sulfur. The Contractor shall uniformly apply
compost and elemental sulfur on the surface of the topsoil using an agricultural spreader
at the rate of application specified on the plans. All competitive, non-native vegetation
shall be uprooted and hauled offsite before spreading amendments. Before starting
incorporation of compost and elemental sulfur, the Contractor shall receive written
acceptance from the Engineer on the Seed and Amendment Quantities Worksheet.
Verification Prerequisite for this method also requires documentation on the Permanent
Stabilization SWMP Site Maps with the approved areas outlined, signed, and dated by the
Engineer to track progress. If SWMP Site Maps are not included in the Contract, the
Contractor shall use the Contract grading or roadway plan sheets.

Once the Quantities Verification Prerequisite is completed for an area, the Contractor shall
homogenously incorporate the compost and elemental sulfur into the top 6 inches of topsoil.
Tillage of the amendments shall be completed using a disc and harrow, field cultivator, vibra-
shank, or other method suitable to site conditions. For small areas tillage shall be completed
using rotary tillers. No measurable depth of organic amendment shall be present on the
surface.

The shanks on the back of a grader or dozer shall not be used for tillage. Tillage may take
multiple passes to achieve the desired harmonious incorporation. If multiple passes are
required, the Contractor shall cross till the soil with the second pass occurring at a 30-degree
angle to the first pass. On slope areas, all tillage shall be parallel to the contour. For project
that will utilize aggregate or recycled asphalt shouldering material amendments, tillage is not
required under shouldering material. Projects seeding up to the edge of pavement, tillage is not
required for first 12 inches from the edge of pavement.

Once incorporation of compost and elemental sulfur is approved, the Contractor shall uniformly
apply fertilizer and humates on the surface of the topsoil using an agricultural spreader, as
shown in the Contract documents.

2. Seedbed Preparation. Amended topsoil shall be cultivated to a firm but friable seedbed
using cultipacker or seed bed roller implements. Crusted hard soils shall be broken up
and all areas shall be free of clods, sticks, stones, debris, concrete, and asphalt in
excess of 4 inches in any dimension per Section 207. Areas shall be left in a rough and
uncompacted condition with a surface variance of 2 to 4 inches.

3. Seed and Mycorrhizae. Before seeding, the finished grade of the soil shall be 1 inch
below the top of all curbs, junction and valve boxes, walks, drives and other structures.
Seeding shall be done within two days of seedbed preparation efforts (tilling or
scarifying). If a rain event occurs that compacts or erodes the seedbed before
performing seeding, the seedbed shall be re-prepared as directed by the Engineer.
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Areas shall be seeded by mechanical power drawn drills suitable for area soils, topography, and
size followed by packer wheels. Mechanical power drawn drills shall have furrow openers and
depth bands set to maintain a planting depth of at least 1/4 inch and not more than 1/2 inch
and shall be set to space the rows not more than 8 inches apart. Seeding equipment shall have
a double disk opener, seed box agitator, and seed metering device.

The seeder shall be calibrated by collecting seed from a single drop tube in the presence of the
Engineer based on the following procedure. The Contractor shall provide the tape measure,
scale, collection cup, and seed bag with complete label from the supplier. The Contractor may
submit an alternative method for approval at the site Pre-vegetation Conference.

A. Measure the total width (W) of the drill seeder in feet.
B. Count the number of drill rows (N) on the seeder.

C. On drill seeders that the tire drives the seeding mechanism, measure the tire
circumference (C) in feet.

D. Calculate the number of rotations the tire will complete per acre using the
following equation:

A = one acre or 43,560 square feet (SF)
A /W = feet (F) the drill seeder needs to travel for each acre
F/C = number of rotations (R) of the tire per acre
E. Reduce the amount of tire rotations by one tenth.
.90R = # Tire rotations to calibrate seeder (RCS)
F. Find the seeding rate (LBS PLS / Acre) on the Stormwater Management Plan.

G. Using the information from the seed tag, convert the PLS seed rate to a bulk
seeding rate using the following equations:

% PLS = (% purity (in decimal form) from seed label) x (% germination (in decimal
form) from seed label) (LBS PLS / Acre) from the SWMP / % PLS = Required bulk
seed per acre in LBS

H. Reduce the required bulk seed per acre based on the number of seeder tubes.
Required bulk seed per acre / N = Weight in LBS of bulk seed from one tube

I.  Reduce the required bulk seed rate from the tube by one tenth.0.90 x Weight of
bulk seed from one tube = Collected bulk seed weight (CBS) in LBS

J. Set the drill seeder to the correct seeding rate using the manufacturer’s
recommendation.
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K. With the collection cup under one tube and the driving wheel jacked up, rotate
the tire the RCS number of times. Use the value stem to count the rotations.

L. Using the scale, weigh the seed in the collection cup.

M. Adjust the drill calibration until the weight of bulk seed in the collection cup
equals the CBS in LBS.

Drill seeders shall be recalibrated every time the drill is mobilized onsite. The Contractor shall
submit a written statement that the equipment is calibrated and shall provide the correct
depth based on conditions before seeding actions are initiated. The Contractor shall
continuously monitor equipment to ensure that it is providing a uniform seed application.

If mycorrhizae is called for on the plans, the granules shall be included with the seed in the
drill seeder such that the mycorrhizae is placed at or below the seed.

The distance between furrows produced using the drill shall not be more than 8 inches. If rows
on the drill exceed 8 inches, the Contractor shall drill the areas twice (if achievable at 30-
degree angles to each other) at no additional cost to the Department.

After seeding, the furrows that were created by the drill shall be maintained in place.
Construction traffic, other than what is needed to mulch the areas, shall not be permitted on
the areas completed.

Permanent stabilization mulching shall be accomplished within 24 hours of drill seeding.
(b) Seeding (Native) Hydraulic.

This method utilizes water as the carrying agent and mixes biotic soil amendments, seed,
organic fertilizer, humates, mycorrhizae and elemental sulfur into a single slurry for hydraulic
application. The Contractor shall furnish and place combined slurry with a hydro-seeder that
will maintain a continuous agitation and apply homogenous mixture through a spray nozzle. The
pump shall produce enough pressure to maintain a continuous, non-fluctuating spray that will
reach the extremities of the seeding area. Water tanks shall have a means of measuring volume
in the tank. Seed shall be added to the slurry onsite, no more than 60 minutes before starting
application. Slurry shall be applied from a minimum of two opposing directions to achieve
complete soil coverage.

The application of the single slurry shall be applied within four hours of adding Mycorrhizae.

The Contractor shall prevent seed, fertilizer, and mulch from falling or drifting onto areas
occupied by rock base, rock shoulders, plant beds, or other areas where grass is detrimental.
The Contractor shall remove material that falls on plants, roadways, gravel shoulders,
structures, and other surfaces where material is not specified.

62|Page



City and County of Denver
RISE Bond- Sheridan and Louisiana February 2026

-19-
REVISION OF SECTION 212
SOIL AMENDMENTS, SEEDING, AND SODDING

A. Seedbed Preparation. All areas shall be loosened to at least 6 inches, leaving the surface
in rough condition with a surface variance of 6 to 8 inches. On steep slopes, tillage shall
be accomplished with appropriate equipment as the slope is constructed. Soil areas shall
be tilled to produce loose and friable surfaces with crusted hard soils broken up. All
slopes shall be free of clods, sticks, stones, debris, concrete, asphalt and all other
materials in excess of 4 inches in any dimension. All competitive, non-native vegetation
shall be uprooted and hauled offsite before spreading amendments. Under no
circumstances shall the ground surface be smooth and compacted.

B. Biotic Soil Amendment, Fertilizer, Humate, Mycorrhizae and Seed. The Contractor shall
assemble all materials for proposed areas to hydro-seed and review quantities with area
of coverage with the Engineer as the Quantities Verification Prerequisite for this
method. Before mixing in the tank, the Contractor shall receive written acceptance
from the Engineer on the Seed and Amendment Quantities Worksheet that the correct
quantities are onsite. This quantities verification prerequisite also requires
documentation on the Permanent Stabilization SWMP Site Maps with the approved areas
outlined, signed, and dated by the Engineer to track progress. If SWMP Site Maps were
not included in the Contract, grading or roadway plan sheets shall be used. For the
verification process, the Contractor shall provide the Engineer with all documentation
for materials in unopened packaging.

After the Quantities Verification Prerequisite has been approved, the hydro-seeder shall be
filled with water to 1/3 of its required volume. Following this, water and biotic soil
amendments shall be added to the hydro-seeder at a consistent rate. The ratio of water to
Biotic Soil Amendments shall be per manufacturer’s recommendations. Fertilizer, humates and
mycorrhizae shall then be added until the tank has reached 3/4 of its required volume. The
tank shall then be filled with water to the required volume. Uniform slurries shall be agitated
or mixed for a minimum of ten minutes after all water and materials are in the tank.

Hydraulic seeding equipment shall include a pump capable of being operated at 100 gallons per
minute and at 100 pounds per square inch pressure. The equipment shall have a nozzle
adaptable to hydraulic seeding requirements. Storage tanks shall have a means of estimating
the volume used or remaining in the tank.

Seed shall be added to the slurry onsite no more than 60 minutes before starting application.
The Contractor shall increase the Seed Plan rates (LBS PLS / Acre) as shown on the plans by 1.5
times at no additional cost to the Department. The Contractor may be required to apply slurry
using multiple hoses to ensure uniform application to all areas of the site. Coverage rates shall
be based on the volume of material in the tank, as verified by the Engineer. Areas of lighter
applications (covering more area than what is calculated) will require additional application, as
directed.

An appropriate curing period shall be per manufacturer’s recommendations and shall consider
forecasted weather conditions.
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Permanent stabilization mulching shall be accomplished within 24 hours of hydraulic application
of native seed.

(c) Seeding (Native) Broadcast.

This method utilizes hand equipment to broadcast spread amendments and seed over prepared
seedbeds.

A. Fertilizing, Compost, Humate and Elemental Sulfur. The Contractor shall uniformly
apply compost and elemental sulfur on the surface of the placed topsoil using an
agricultural spreader at the rate of application specified on the plans. All competitive
non-native vegetation shall be uprooted and hauled offsite before spreading
amendments. Before starting incorporation, the Contractor shall receive written
acceptance from the Engineer on the Seed and Amendment Quantities Worksheet that
the correct quantities will be applied. The Quantities Verification Prerequisite for this
method also requires documentation on the Permanent Stabilization SWMP Site Maps
with the approved areas outlined, signed, and dated by the Engineer to track progress.
If SWMP Site Maps are not included in the Contract, the grading or roadway plan sheets
shall be used.

Once the Quantities Verification Prerequisite is completed for an area, the Contractor shall
homogenously incorporate the Compost into the top 6 inches of soil. Tillage of the amendments
shall be completed using appropriate tools depending on the size of the area to be worked.
Contractor shall use hand tillers or approved small space implements.

Once incorporation of compost and elemental sulfur is approved, the Contractor shall uniformly
apply organic fertilizer and humates on the surface of the topsoil using an agricultural spreader.

B. Seedbed Preparation. Amended topsoil shall be cultivated to a firm but friable seedbed
using tractor implements. Crusted hard soils shall be broken up and all areas shall be
free of clods, sticks, stones, debris, concrete, and asphalt in excess of 4 inches in any
dimension per Section 207. Areas shall be left in a rough condition with a surface
variance of 2 to 4 inches. Under no circumstances shall the ground surface be smooth
and compacted.

C. Seed and Mycorrhizae. Before seeding, the finished grade of the soil shall be 1 inch
below the top of all curbs, junction and valve boxes, walks, drives and other structures.
Seeding shall be accomplished within two days of seedbed preparation efforts (tilling or
scarifying) to make additional seedbed preparation unnecessary. If a rain event occurs
that compacts or erodes the seedbed before performing seeding, the seedbed shall be
re-prepared as directed.

Areas shall be seeded by broadcast-type seeders (cyclone or approved mechanical seeders). The
Contractor shall increase the Seed Plan rates (LBS PLS / Acre) as shown on the plans by 1.5
times at no additional cost to the Department.
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After seeding, mycorrhizae shall be evenly hand-distributed across the area. Seed and
mycorrhizae shall be covered by hand raking and covering with % to %2 inch of topsoil. To
ensure seeds have a firm contact with the soil the Contractor shall use a heavy roller as
approved in the Site Pre-vegetation Conference. Mycorrhizae shall not be exposed to sunlight
for more than four hours. Using equipment with continuous cleat tracks (cat-tracking) to cover
seed is not permitted.

Permanent stabilization mulching shall be accomplished within 24 hours of broadcast seed
application of native seed.

212.06 Seeding (Temporary). Areas of topsoil shall be seeded with annual grasses per SWMP
Interim Site Maps or as directed by the Engineer.

Seeding may take place at any time during the year as long as the ground is not covered in snow
and topsoil is not frozen. Topsoil may be placed in a stockpile or distributed on-grade after
receiving subgrade soil preparation.

Interim stabilization for areas that receive temporary seeding shall be per subsection
208.04(e)2. Seed shall not be included with interim hydraulic mulch applications.

The Contractor shall wait to amend topsoil until the area is ready for permanent seeding with
native seed mix shown on the SWMP. The Contractor shall use either the drill, hydraulic, or
broadcast method of seeding. Seeding rates (LBS PLS / Acre) shall be increased by 1.5 times for
hydraulic and broadcast methods at no additional cost to the Department.

Seed shall meet the requirements of 212.02(a) and shall be selected from Table 212-1 based on
the application time.

Table 212-1
Temporary Seed Mixes
Seeding Rates Planting
Common Botanical Name | Application Time Depth
Name (LBS PLS / Acre) | (inches)
Oats Avena sativa October 1 - May 1 35 1-2
Foxtail Millet | Setaria italica May 2 - September 30 | 30 1/2 - 3/4

The Contractor shall restrict motorized vehicle and foot traffic from areas that have received
temporary seeding.

212.07 Seeding (Lawn). Lawn grass seeding shall be accomplished in the seeding seasons per
subsection 212.03.
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(a) Fertilizing and Soil Conditioning. The first application of fertilizer, soil conditioner,
or both shall be incorporated into the soil immediately before seeding, and shall
consist of a soil conditioner, commercial fertilizer, or both as designated in the
Contract. Fertilizer called for on the plans shall be worked into the top 4 inches of
soil at the rate specified in the Contract. Biological nutrient, culture, or humate
based material called for on the plans shall be applied in a uniform application onto
the soil service. Organic amendments shall be applied uniformly over the soil surface
and incorporated into the top 6 inches of soil.

The second application of fertilizer shall consist of a fertilizer having an available nutrient
analysis of 20-10-5 applied at the rate of 100 pounds per acre. It shall be uniformly broadcast
over the seeded area three weeks after germination or emergence. The area shall then be
thoroughly soaked with water to a depth of 1 inch.

Fertilizer shall not be applied when the application will damage the new lawn.

(b) Seedbed Preparation. In preparation of seeding lawn grass, irregularities in the
ground surface, except the saucers for trees and shrubs, shall be removed. Measures
shall be taken to prevent the formation of low places and pockets where water will
stand.

Immediately before seeding, the ground surface shall be tilled or hand worked into an even and
loose seedbed to a depth of 6 inches, free of clods, sticks, stones, debris, concrete, and asphalt
in excess of 2 inches in any dimension and brought to the desired line and grade.

(c) Seeding. Seed shall be drilled with mechanical landscape type drills. Broadcast type
seeders or hydraulic seeding will be permitted only on small areas not accessible to
drills. Seed shall not be drilled or broadcast during windy weather or when the
ground is frozen or untillable.

212.08 Sodding.

(a) Fertilizing and Soil Conditioning. Before laying sod, the 4 inches of subsoil
underlying the sod shall be treated by tilling in fertilizer, compost, or humates as
specified on the plans. Amendments shall be applied uniformly over the soil surface
and incorporated into the top 6 inches of soil.

After laying the sod, it shall be fertilized with a fertilizer having a nutrient analysis of 20-10-5
at the rate of 200 pounds per acre. Fertilizer shall not be applied when the application will
damage the sod.
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(b) Soil Preparation. Before sodding, the ground shall be tilled or hand worked into an
even and loose sod bed to a depth of 6 inches, and irregularities in the ground
surface shall be removed. Sticks, stones, debris, clods, asphalt, concrete, and other
material more than 2 inches in any dimension shall be removed. Depressions or
variances from a smooth grade shall be corrected. Areas to be sodded shall be
smooth before sodding occurs.

(c) Sodding. Sod shall be placed by staggering joints with all edges touching. On slopes,
the sod shall run approximately parallel to the slope contours. Where the sod abuts a
drop inlet, the subgrade shall be adjusted so that the sod shall be 1-12 inches below
the top of the inlet.

Within one hour after the sod is placed and fertilized it shall be watered. After watering, the
sod shall be permitted to dry to the point where it is still wet enough for effective rolling. The
Contractor shall roll the sod in two directions with a lawn roller capable of applying between 50
- 80 pounds per square inch of surface pressure to eliminate air pockets.

METHOD OF MEASUREMENT

212.09 The quantities of lawn seeding, and the three native seeding types will not be measured
but shall be the quantities designated in the Contract, except that measurements will be made
for revisions requested by the Engineer, or for discrepancies of plus or minus five percent of the
total quantity designated in the Contract.

The quantity of sod will be by the actual number of square feet, including soil preparation,
water, fertilizer, and sod, completed and accepted.

Organic Fertilizer, Compost (Mechanically Applied), Humates, Mycorrhizae soil amendments for
Seeding (Native) methods drill, hydraulic, and broadcast will be measured by the actual
quantity of material applied and accepted.

Measurement for acres will be by slope distances.
BASIS OF PAYMENT

212.10 The accepted quantities of lawn seeding, native seeding, soil conditioning, and sod will
be paid for at the contract unit price for each of the pay items listed below that appear in the
bid schedule. Rejected seed that has been stored longer than 30 days shall be re-ordered at the
expense of the Contractor.

Payment will be made under:

Pay Item Pay Unit
Sod Square Foot
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Topsoil preparation including incorporating and applying amendments, seedbed preparation,
water, and seed mix (LBS PLS / Acre) will not be measured and paid for separately but shall be
included in the work.

Calibrating, adjusting, or readjusting seeding or fertilizing equipment will not be measured and
paid for separately but shall be included in the work.

No additional cost will be accepted for approved substitution of specified seed mix.

No payment will be made for areas seeded using one of the seeding methods without receiving
signed Seed and Amendment Quantities Worksheet from the Engineer.

Additional seedbed preparation before seeding to correct compaction or erosion from storm
events will not be measured and paid for separately but shall be included in the work.

Additional mobilizations as needed to complete seeding within allowed seeding seasons will not
be measured and paid for separately but shall be included in the work.

Removal of all competitive, non-native vegetation before spreading amendments will not be
measured and paid for separately but shall be included in the work.
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Revise Section 212 of the Standard Specifications for this project as follows:
DESCRIPTION

This work consists of the retention and protection of trees per the details in the plans at the
locations identified in the plans or as directed by the Engineer or City Forester.

DEFINITIONS
Additional Definitions applicable to this Section are listed below:

Office of the City Forester (OCF): The City division within Denver Parks and Recreation
responsible for all trees in public parks, right-of-way, and other public property.

Caliber Inch: The diameter of a tree six (6) inches above the root flare. The root flare is where
the first main roots attach to the trunk.

Licensed, and Insured Arborist: A person shall be licensed and insured by the City and County
of Denver per the City Ordinance, Chapter 57.71 to cut, trim, prune, or remove trees.

Champion Tree: The largest specimen of its species as determined by American Forests
measuring guidelines, and as recorded with either the Colorado Tree Coalition, or the National
Register of Champion Trees. In the specification herein, Champion Tree(s) shall be referred to
as Notable Tree(s).

Diameter at Breast Height (DBH): The diameter of a tree measured at four and a half (4.5)
feet above finished grade.

Drip Line: The outermost edge of the tree’s canopy or branch spread. The area within a tree’s
drip line is all the ground under the total branch spread.

Established Tree: Trees on public property in fair or better condition with a trunk (6) six inches
in diameter or greater.

Exploratory Excavation: A method approved by the Office of the City Forester to determine
the amount and size of tree roots under the surface. Methods may include hand excavation, a
pneumatic air excavation tool, or water excavation.

Water Excavation: Hydrovac excavation that utilizes high-pressure water to cut and liquefy the
soil, while simultaneously using a vacuum to remove the soil from the excavation and will
require that import fill is brought to the site to fill trenches after excavation.

Impacted by Construction: Trees that are directly within or adjacent to the Limit of Work,
within or adjacent to staging/storage areas, and within or adjacent to construction access areas
that are affected in a negative way.

Invasive Tree Species: Species that are on the Colorado State List for Noxious Weed Species.
Anything on the A, B, or C list needs to be evaluated by the Office of the City Forester for
suitability.
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Notable Tree: Trees on public property of species rare to the City and County of Denver,
including but not limited to size, form, shape, beauty, age, color, rarity, genetic constitution, or
other distinctive features; of the earliest known plantings; associated with a historic person,
place, event or period; associated with local folklore, myth, legends, or traditions; and of large
diameter, height or canopy spread. In this specification herein, Notable Tree(s) will be used to
describe both Champion Tree(s), and Tribute Tree(s).

Project Consulting Arborist: An independent consultant with a degree in forestry, horticulture,
or arboriculture, plant pathology, entomology or plant biology; an American Society of
Consulting Arborists (ASCA) registered consulting arborist, or an International Society of
Arboriculture (ISA) Board Certified Arborist, with at least five years (5) field experience,
including tree preservation or on-site monitoring of public works or construction projects
involving tree retention and protection. The Project Consulting Arborist shall be approved by
the Office of the City Forester.

Pneumatic Air Excavation Tool: A tool specifically designed to excavate soil from around tree
roots. AirSpade or Air Knife are examples of pneumatic air excavation tools.

Significant Tree: Trees on public property with a trunk twelve inches (12) in diameter at breast
height (DBH) or greater or designated by the Office of the City Forester.

Suitability: The quality of a tree or trees appropriate for protection and preservation during
construction projects. This quality is based on an assessment of tree health, structure, age,
species factor and risk assessment, if pertinent.

Tree Protection Work Plan: The tree protection plan is a plan based on the contract drawings
that includes the Contractor’s approach to working within and around the Tree Protection
Zones.

Tree Protection Zone (TPZ): The Tree Protection Zone is the area above and below grade
around each tree where construction activities are limited or restricted to preserve tree health
and structural integrity of the protected trees.

1.  The diameter of the tree shall be measured at four and one-half feet (4.5’) above
grade (referred to as diameter at breast height). For every one inch (1”) of tree
diameter the Tree Protection Zone shall extend one foot (1.0’) radially from the base
of the trunk or be placed at the dripline, whichever is greater.

2. Notable Tree protection shall be for every one inch (1”) of tree diameter the Tree
Protection Zone shall extend one- and one-half feet (1.5’) radially from the base of the
trunk, or as determined by the Office of the City Forester and include chain link
fencing.

3. For areas with groups or groupings of trees, if the distance between trees is less than
thirty feet (30’), the Tree Protection Zone may be combined and treated as one
contiguous area to create a more clearly defined and manageable Tree Protection
Zone.
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Tribute Tree: A living dedication for an occasion like a birth, wedding, anniversary, or to
remember someone close to you. In the specification herein, Tribute Tree(s) shall be referred to
as Notable Tree(s).

SUBMITTALS

A.  All Submittals shall be approved by the Project Manager and the office of the City
Forester or the Project Consulting Arborist, prior to mobilization and any Work being
conducted on site.

B.  Tree Protection Work Plan: Submit a tree protection work plan based on the contract
drawings for approval. The tree protection work plan shall include the following:

1. Existing conditions.

2. Limits of work/construction.

3 Tree caliper/diameter size, location of dripline, and City site identification
number.

4, Tree Protection Zones with Tree Protection Zone sign locations.

5.  Tree protection fencing (chain link / orange plastic safety) shall correspond to
level of construction activity adjacent to protected tree(s). Including but not
limited to areas of high traffic, material drop off / pickup, high intensity
activity, and earthwork of greater intensity than grubbing. Notable trees shall
include chain link fencing.

6. Plan for the Work occurring within or adjacent to Tree Protection Zones:

a.  Access Routes, including designated routes for equipment and foot traffic
by work crews to minimize soil compaction.

b. Proposed exploratory excavation locations and methods to remove soil from
around tree roots within the Tree Protection Zone.

7.  Maintenance of Tree Protection Zones and any trees affected by Construction

during the Work.

Trees identified for regular soil moisture readings.

During construction, Tree Protection Plans may need to change per field

conditions. The Contractor shall continue to update the Tree Protection Work

Plan in the field as redlined plan and submit for approval from the Project

Manager and Office of the City Forester.

O 0o

C.  Tree Protection Work Plan Updates: The Contractor shall submit a highlighted section
of their Tree Protection Work Plan at the Construction Progress Meetings to discuss
where they intend to work and what Tree Protection Zones may be impacted for the
upcoming week.

D. Pruning: Proposed methods, materials, the Certified Licensed Arborist, and schedule

for root pruning, branch pruning, and other tree maintenance shall be submitted for
approval.
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E. Pneumatic Air Excavation: Type of pneumatic air excavation tool, the Licensed and
Insured Arborist, and schedule for excavation shall be submitted for approval.

F.  Water Excavation: Type of hydrovac excavation tool, the Licensed and Insured
Arborist, and the schedule for excavation shall be submitted for approval.

G. Watering Plan and Schedule: The Contractor shall submit a watering plan and schedule
prior to the start of work that details watering of all trees affected by the Project for
approval. The below information shall be included:

1.  Area of the project site to be watered and how watering will be phased based on
construction.

2. Location, City site identification number, and caliper inch of each tree to be
watered

3.  Total number of trees to be watered and total caliper inches. Identify the
amount of water to be applied based on total caliper inches.

4.  Schedule for watering during the duration of the project.

5. How the trees will be watered:
a. On-site irrigation system.
b Temporary above ground irrigation system.
C. Hydrant.
d.  Water truck.
e Combination of on-site irrigation, hydrant, and water truck.

H.  Soil Moisture and Watering Log: The Contractor shall fill out and submit to the Office
of the City Forester watering log, attached as an Exhibit. Information on the watering
log includes:

1.  Tree(s) watered, identified by the City site identification number.

2. Number of gallons of water applied to each tree during every watering period or
irrigation schedule.

3.  Soil moisture level readings, on a scale of one to ten (1 - 10) throughout the Tree
Protection Zone for each tree.

4, Dates of each watering.

5.  The Soil Moisture and Watering Log shall be provided monthly via email to the
Office of the City Forester and the Project Manager and reviewed at Construction
Progress Meetings prior to the submittal of Pay Applications. Soil Moisture and
Watering Logs may be requested at any time by the Office of the City Forester.

QUALITY CONTROL

A.  The Contractor and all their sub-contractors shall attend a Preconstruction Meeting.
When the Project requires new sub-contractors to be on-site to complete Work, the
Contractor shall include the sub-contractors in the Construction Progress Meetings to
review the requirements of this specification.
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B.  Contractor shall comply with applicable requirements and recommendations of the
most current versions of the following standards and guidelines. Where these conflict
with other specified requirements, the more restrictive requirements shall govern.

1. ANSI Z133.1: American National Standard for Tree Care Operations.
2.  ANSI A300: Tree, Shrub, and Other Woody Plant Management - Standard
Practices - Parts 1, 2, 5, 6, and 8.
3.  Guide for Plant Appraisal - Current Edition: Authored by the Council of Tree and
Landscape Appraisers; published by the International Society of Arboriculture.
As established by Chapter 57 of the Denver Revised Municipal Code, the City Forester, or an
approved designee from the Office of the City Forester, shall be responsible for ensuring that all
construction activities are in compliance with established standards for protection, removal,
maintenance, and planting of trees with the goal of promoting the health, safety, welfare, and
quality of life of the residents of the city through the development of a sustainable community
forest and, specifically, the preservation of trees.

C. Atits discretion, the City may hire a Project Consulting Arborist to conduct daily
observation of the Contractor’s field crews during the critical phases of the project,
such as: demolition of existing concrete, root pruning, construction of retaining walls,
irrigation, and construction of new curb or sidewalk in Tree Protection Zones.

D. Motorized equipment and trailers, including but not limited to tractors, skid loaders,
bulldozers, rubber-tired excavators, tracked excavators, trucks, cars, and carts shall
not be allowed access within Tree Protection Zones. Should access be necessary
within designated Tree Protection Zones the City Forester or Project Consulting
Arborist shall be notified and shall approve of the access route and driving surface
prior to its use.

E.  Materials, supplies, tools and construction facilities shall not be stockpiled or stored
within the Tree Protection Zone unless otherwise approved by the City Forester.
Should temporary storage be approved by the City Forester within designated Tree
Protection Zones, the existing grade shall be covered with twelve inches (12”) of wood
mulch installed by hand with overlapping three quarter inch (3/4”) thick plywood on
top to help distribute the weight of equipment and to minimize soil compaction and
rutting. Plywood and/or mulch are not acceptable bridging materials for driving over
exposed tree roots.

F. Under no circumstances shall any objects or materials be leaned against or supported
by a tree’s trunk, branches, or exposed roots. The attachment or installation of any
sign, cable, wire, nail, swing, or any other material to trees that is not needed to help
support the natural structure of the tree is prohibited. Standard arboricultural
techniques such as bracing or cabling that are performed by professional arborists are
acceptable upon approval by the City Forester or Project Consulting Arborist.
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The Contractor shall notify the Office of the City Forester prior to mobilization on site
with their schedule for installation of tree protection. Tree protection shall be in place
and approved prior to any work being conducted on-site, this includes erosion control.

The Office of the City Forester is not available for inspections and approval on
weekends or holidays, unless previously approved by the Project Manager and the
Office of the City Forester.

If there is any known environmental contamination on-site, the Contractor shall

coordinate with the Denver Department of Public Health and Environment (DDPHE) and
follow the City and County of Denver guiding documents.

MATERIALS

Tree Protection Fence:

A.

B.

Orange plastic safety fencing - minimum of forty-eight inches (48”) in height, heavy duty
T-posts. Twelve (12) gauge wire.

Galvanized Chain-link - Six feet (6’) in height. Steel chain link fence panels or rolls are
acceptable.

Tree Protection Zone signs printed and laminated by the Contractor. See details in plans.

Exploratory Excavation:

A.

B.

Pneumatic Air Excavation Tool, AirSpade, Air Knife, or approved equal. The tool used
shall not exceed ninety pounds per square inch (90 PSI).

Water Excavation Tool, Hydrovac equipment. The tool shall not exceed sixty pounds per
square inch (60 PSI) and shall utilize a rotary nozzle to minimize root damage.

CONSTRUCTION REQUIREMENTS

Examination:

A.  The Contractor shall follow approved Tree Protection Work Plans and access routes.

B. If it appears any work may cause damage to the branches of a tree, the Contractor
shall contact the Project Manager and the Office of the City Forester. The Project
Manager and Office of the City Forester will make the determination as to whether
such damage is likely, and pruning is necessary.

C.  Methods for working within a Tree Protection Zone shall be approved prior to the start

of work and may include the following depending on project site conditions:

1. Pneumatic air excavation tool. Maximum pressure applied shall be an amount
that shall not damage roots and shall not exceed ninety pounds per square inch
(90 PSI). Pneumatic air excavation may not be allowed when in known asbestos
areas.
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Water excavation. Maximum pressure applied shall be an amount not to damage
roots and shall not exceed sixty pounds per square inch (60 PSl). Water
excavation may be required when in known asbestos areas.

Directional boring.

Hand digging.

Other methods approved by the Office of the City Forester.

Tree Protection Fencing:

A.

Tree protection fence shall be installed and approved by the Office of the City
Forester prior to any site activity, including installation of erosion control, and shall
remain in place and maintained in the condition in which they were approved and until
removal is authorized by the Project Manager and the Office City Forester.

Tree protection fencing shall be installed one-foot (1’) behind the existing or proposed
hardscape.

Tree protection fences shall be constructed as follows:

1.
2.

Fencing shall be installed to surround the trees within the limit(s) of work.

Orange plastic safety fencing is required as shown in the plans or as directed by

the Office of the City Forester.

a. The fencing shall be secured to metal t-posts with twelve-gauge (12) wire
woven through the top of fencing along the entire length.

b. Heavy duty t-posts shall be placed every eight feet (8’) so that wire and
fence are taut.

Installation of the posts shall not result in injury to the tree above or below ground.

3.

Chain link fencing is required by the Office of the City Forester, particularly
where heavy construction activity is adjacent to existing trees, where Notable
trees are located, or as required on the plans.

a.  Chain link fence shall have posts installed no less than ten feet (10’) on
center, at a depth of twenty-four inches (24”) minimum or utilize sandbags
as shown in the Tree Retention and Protection Detail.

b. Installation of the posts shall not result in injury to tree above or below
ground.

Tree Protection Signs

A.

A standard Office of the City Forester tree protection sign shall be placed one (1) per
each Tree Projection Zone, minimum, or per the direction of the Office of the City
Forester.

1.

The contractor shall print and laminate eleven by seventeen-inch (11”x17”) size
tree protection signs. See details in the plans.
a.  Contractor shall use zip ties on four (4) corners of the signs to attach to the

tree protection fencing.
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b.  Tree Protection Signs shall be replaced within twenty-four (24) hours if
they become unreadable, destroyed, missing or per the direction of the
Project Manager and Office the City Forester.

Demolition

A.

Caution should be used during removal of existing street, curb, gutter, sidewalk, drain
inlets, and other concrete and asphalt demolition, to minimize injury to tree root
systems. The following procedures should be used when removing existing concrete.

1. Breaking of the existing concrete and asphalt for removal shall be done in a
manner that will minimize ground disturbance and vibration.
2.  Curbs and sidewalks within designated Tree Protection Zones shall be removed in
a manner approved by the Office of the City Forester. When removing existing
sidewalks and curbs, care shall be taken to avoid injury to roots located under,
over, or adjacent to paved surfaces.
3. In instances where roots and root-trunk flares are growing over hardscape,
caution shall be used to minimize damage during breaking of hardscape and
removal of debris. Wood and bark tissues shall not be injured by equipment. The
Contractor shall discuss methods and submit for approval from the Office of the
City Forester prior to demolition.
4.  Motorized equipment and trailers, including but not limited to tractors, skid
steers, bulldozers, rubber-tired excavators, tracked excavators, trucks, cars, and
carts are limited to existing paved areas only and access must be approved by
the Office of the City Forester prior to entrance into the Tree Protection Zones.
a. If pre-approved by the Office of the City Forester, the Contractor shall test
compaction after removal of hardscape to determine the percent of
Standard Proctor. If the Standard Proctor is ninety percent (90%) or above,
the Contractor may be able to utilize the tested area with equipment as
approved by the Office of the City Forester. If it is determined that the
compaction is adequate, but there are visible surface roots or tree roots
that will be impacted, this method may not be suitable and may be denied
by the Office of the City Forester.

b. If equipment is approved by the Office of the City Forester, tracking pads
shall be placed on the surface.

5.  All excavation and debris material shall be hauled off or deposited outside of the
Tree Protection Zones. At no time shall material be stored, even temporarily,
within the Tree Protection Zones.

Construction in Tree Protection Zones:

A.

The Contractor shall protect all trees from injury due to construction related work. All
injuries to trees shall be mitigated to the satisfaction of the Office of the City
Forester, and, if appropriate in accordance with guidelines established in the “Guide
for Plant Appraisal” as available upon request from the Office of the City Forester. All
costs of such mitigation shall be charged to and paid by the Contractor or offending
sub-contractor.
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B. If access within designated Tree Protection Zones is approved by the Office of the City
Forester or Project Consulting Arborist, the existing grade shall be covered with twelve
inches (12”) of wood mulch and overtopped by three-quarter inch (3/4”) plywood with
overlapping sheets, six-inches (6”) minimum, or the plywood may be approved for use
on the bottom of the mulch, to help distribute the weight of equipment and to
minimize soil compaction and rutting. Mulch must be maintained at twelve inches
(12”) and plywood must be replaced when it becomes damaged and cracked to the
point of being ineffective as determined by the Office of the City Forester.

1. Ground tracking mats or steel plates may be used as an alternative to plywood
and may be required in high-traffic areas. Mats or plates must be appropriately
sized for the type of equipment and shall be approved by the Project Manager
and Office of the City Forester prior to installation.

C. The following procedures shall be used when constructing any hardscape or drainage
improvements:

1. All materials and equipment shall be kept on existing hardscape or within
previously approved, compacted sub-base areas.

2. Protect exposed roots from damage and contamination by stabilization materials
and concrete.

3. Locate concrete washouts outside of and away from Tree Protection Zones.
Washout runoff shall be strictly contained within the washout area and shall not
flow into Tree Protection Zones or proposed new planting areas.

4.  When excavating, excavated soil shall be deposited in trucks and hauled off or
deposited temporarily on three quarter inch (3/4”) thick plywood outside the
Tree Protection Zones. Excavated and fill soil shall not be deposited, even
temporarily, in Tree Protection Zones.

5. If root pruning is needed, refer to Root Pruning section.

D. The compaction of sub soil within Tree Protection Zones shall not exceed eighty
percent (80%) proctor density, unless the Contractor can confirm by testing that the
existing compaction within the Tree protection zones already exceeds eighty percent
(80%).

E. If part of an approved plan, grading within the Tree Protection Zones shall be
performed by hand or a method approved by the Office of the City Forester. Any fill
material that needs to be placed in the Tree Protection Zone shall be limited to a
maximum of four inches (4”) of fill material over the area. Fill should consist of sandy
loam topsoil. Clay soils shall not be used as fill. When using fill soil, the existing
surface to receive fill should be scarified by hand, while avoiding root damage, to a
maximum depth of one inch (1”) from the finished grade prior to placing fill material,
to ensure proper incorporation of fill material. Any filling operation should not occur
during water saturated soil conditions.
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Concrete or chemicals spilled within Tree Protection Zones shall be completely
removed at the time of the spill. Contaminated soil shall be completely removed by
hand and/or approved methods to minimize disturbance to root systems. Approved
soil shall be added as necessary to restore the grade and the Contractor shall provide
remedial tree maintenance as outlined in section “Tree Maintenance During
Construction”. Contact the Project Manager and the Office of the City Forester
immediately in the event of a spill within a Tree Protection Zone

Trenching

A.

When trenching is approved within the Tree Protection Zone by the Office of the City
Forester, the Work shall be dug by hand, use of pneumatic air excavation, or be done
by directional boring.

Whenever trenching exposes roots, as called out in section “Pruning”, extending
through the trench wall, the Contractor shall contact the Office of the City Forester or
the Project Consulting Arborist immediately for inspection and evaluation. Refer to
section “Pruning”.

Directional Boring: Bore shall be thirty-six inches (36”) below grade, minimum, unless
otherwise approved by the Office of the City Forester or the Project Consulting
Arborist. The bore shall have a locator to measure and maintain depth. The
Contractor shall verify depth is accurate with the Project Manager and the Office of
the City Forester.

Irrigation or Utility Installation

A.

Pruning:

A.

All Excavation, Irrigation, or Utility installation occurring within the Tree Protection
Zones as indicated on the Contract Documents shall be marked out in the field and
methods approved by the Project Manager and the Office of the City Forester prior to
installation.

Branch Pruning: Shall be the responsibility of the Contractor for construction
equipment access, specialty pruning required for the Project, and any damage caused
by the Contractor during the Project and shall be done by a Certified Licensed
Arborist. Pruning shall only be done with approval and at the direction of the Office of
the City Forester or Project Consulting Arborist.

Root Pruning: Shall be done in accordance with ANSI A300 Root Management Standard
latest edition and in accordance with Best Management Practices and be performed by
a Licensed, and Insured Arborist.

1.  The Office of the City Forester or Project Consulting Arborist shall be notified
prior to any Work operation known or suspected to involve cutting of roots within
the Tree Protection Zone. Tree roots shall not be pruned or cut unless their
removal is unavoidable and shall be authorized by the Office of the City Forester.
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a.  When contacting the Office of the City Forester, provide the following
information:
1)  Tree type and/or City site identification number.
2)  Condition of the tree.
3)  Percent of disturbance anticipated within the Tree Protection Zone.
4)  Size of roots.
All roots needing to be pruned or removed shall be cut cleanly with sharp hand
tools, with oversight by the Office of the City Forester or the Project Consulting
Arborist. No wound dressings shall be used. Backfill shall promptly be installed
over the exposed roots, filling all voids.
Recommended root pruning tools shall be free of defects and have sharp cutting
edges
a.  Scissor-type lopper.
b.  Scissor-type pruner.
C. Pruning saws designed specifically for tree work.
After root-pruning, cover exposed roots within thirty (30) minutes to minimize
desiccation. Roots may be covered with soil, mulch, or moistened burlap, and
shall be kept moist until the final grade is established
Where appropriate, and under the direction of the Office of the City Forester or
the Project Consulting Arborist, root restricting barriers can be installed in
accordance with manufacturer’s recommendations.
If root pruning is authorized within the Tree Protection Zones, the Contractor
shall provide remedial tree maintenance as identified in section “Tree
Maintenance During Construction”.

Surface and Exposed Roots

A.  When encountered, exposed roots shall be worked around in a manner that does not
damage the outer layer of the root surface or bark.

1.

2.

The Office of the City Forester shall be notified should tree roots become
exposed.

Exposed roots must be wrapped in burlap and kept moist. At or below forty
degrees (40°) Fahrenheit, the excavation area shall be covered in concrete
blankets or as directed by the Office of the City Forester.

Exposed tree roots shall not be driven over. Plywood and/or mulch are not
acceptable bridging materials for driving over exposed tree roots.

Project Site Monitoring

A.  The Contractor is responsible for monitoring and maintaining Tree Protection Zones
throughout the duration of the Project until removal of the tree protection fencing is
approved by the Project Manager and the Office of the City Forester.
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Tree Maintenance During Construction

A.

Common Tree Maintenance: Practices that maintain the health and vigor of the tree,
such as: watering, mulching, remedial pruning (if needed, and approved by the Office
of the City Forester). The Contractor shall be responsible for all trees impacted by
Construction throughout the Project.

Remedial Tree Maintenance: Practices such as soil remediation and soil/tissue
sampling, and these practices are on an "as needed" basis, or as directed by Project
Manager and the Office of the City Forester. The Contractor shall be responsible for all
trees impacted by Construction throughout the Project.

Tree Watering during construction shall consist of the following minimum requirements
for all trees within a Tree Protection Zone or affected by Construction:

1.

2.

Watering of trees shall occur throughout the year during construction, including

winter.

Watering from May through September (growing season) shall consist of:

a.  All trees within the Limit of Work and/or impacted by Construction shall be
watered.

b.  When utilizing the existing irrigation system, the Contractor shall continue
to water per the current Denver Parks and Recreation watering schedule
with a minimum of three (3) times per week during peak season.

Watering from October through April (winter) shall consist of:

a. Trees six inches (6”) and smaller within the Limit of Work and/or impacted
by Construction shall be watered.

b.  All evergreens within the Limit of Work and/or impacted by Construction
shall be watered.

C. Frequency shall be based on soil moisture readings, visual indicators, and
weather conditions.

When completing winter watering or growing season watering with a hydrant or

water truck, minimum watering requirements shall be twenty-five (25) gallons of

water per caliper inch of every tree with an equal application of water
throughout the entire Tree Protection Zone. Watering shall occur when daytime

temperatures are at or above forty degrees (40°) F.

Watering frequency shall be based on the criteria above, visual indications, and

on the average soil moisture level.

a. The Contractor shall take soil moisture readings throughout the Project.
The soil moisture shall have a measure between four (4) and eight (8) on
the meter and shall be maintained during Construction.

b.  Soil moisture readings shall be taken every week, at a minimum, during the
Construction period and at a depth of twelve inches (127).

C. Readings shall be taken and recorded for twenty percent (20%) of the trees
within the Limit of Work and impacted by Construction and shall be
indicated on the Tree Protection Work Plan.

d.  All readings shall be recorded and submitted.
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6. Depending on weather conditions, the Office of the City Forester or Project
Consulting Arborist may approve less frequent watering.

7.  The Office of the City Forester will look for visual indications to determine if
watering is adequate during Construction. If it appears that the trees are
suffering based on visual indications, the Office of the City Forester will check
the soil moisture levels and determine the corrective action. Criteria includes:
a.  The surrounding soil and/or landscape is dry.

b.  The surrounding vegetation is dying or dead.
c. The leaves on the trees are wilted.
d. Color.

8.  Tree watering for non-irrigated sites: The Contractor shall be responsible for
watering all the trees within the Limit of Work or impacted by Construction
throughout the duration of the Project.

9. At the Contractor’s expense, they may install a temporary irrigation system to
water with the approval of the Project Manager and the Office of the City
Forester.

Maintenance for Storm Damage or Emergencies: The Contractor shall coordinate trees
affected by storm damage with the Office of the City Forester. Guidelines for
responsibilities are identified below:

1. Non-imminent threat or immediate threat that is not a danger to the public:
Considered low priority clearing and will be removed as time allows by the Office
of the City Forester. If the Contractor needs access to the Limit of Work, the
Contractor shall remove the damage at their expense.

2. Immediate threat that affects the public. Considered high priority clearing for
the office of the City Forester and will be removed by the Office of the City
Forester inside the Limit of Work.

The timing, duration and frequency of necessary maintenance practices should be
determined and approved by the City Forester or Project Consulting Arborist, based on
factors associated with the site and affected plants.

Tree Protection Zone Violation and Damage Penalties

A.

Verbal Warning: A verbal warning with instruction may be given at the discretion of the
Office of the City Forester.

Written Warning: A written warning may be given at the discretion of the Office of the
City Forester.

Fines: A fine of two thousand five hundred dollars ($2,500.00) will be levied against
the Contractor or any Sub-contractor for each violation of the Tree Protection Zones
and/or damage. This includes but is not limited to, fencing not maintained as originally
approved by the Office of the City Forester, and any encroachments within the
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designated Tree Protection Zones. Fines will be given for every occurrence and may
exceed two thousand five hundred dollars (5§2,500). This fine shall be independent of
any applicable damage penalty for the appraised value of the tree(s).

D. Injuries and Damage to Existing Trees: Any plants designated as requiring retention or
protection that are partially injured or lost due to Contractor neglect or unacceptable
construction activities will result in a penalty as determined by the Office of the City
Forester, as described in Chapter 57 of the Denver Revised Municipal Code.

METHOD OF MEASUREMENT
Tree Retention and Protection will not be measured, but will be lump sum.

BASIS OF PAYMENT
The accepted quantities of Tree Retention and Protection will be paid for at the contract unit
price.

Payment will be made under:

Pay Item Pay Unit
Tree Retention and Protection Lump Sum

Payment for Tree Retention and Protection will be full compensation for all labor, materials,
tools, equipment, and incidentals required to complete the work, including establishing tree
protection, maintenance, removing the tree protection at the end of the project and restoring
the site to its original condition at the completion of the project.

Plastic Fence, Chain Link Fence or other fencing for Tree Retention and Protection will not be
measured and paid for separately but shall be included in the work.

When the Contractor provides performance in accordance with these specifications, as
determined by the Engineer, partial payments for the pay item may be submitted as the work
progresses. These partial payments will be made based on location(s) or bridge(s) completed.
Failure to provide acceptable performance will result in withholding of progress payment for
this item.
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AGGREGATE BASE COURSE

Revise Section 304 of the Standard Specifications for this project as follows:
Subsection 304.02 shall include the following:

Materials for the subbase shall be Aggregate Base Course (Class 6) as shown in subsection
703.03.

Materials for the base course shall be Aggregate Base Course (Class 6) as shown in subsection
703.03.

The aggregate base course (Class 6) must meet the gradation requirements and have a
resistance value of at least 78 when tested by the Hveem Stabilometer method.

Reclaimed asphalt pavement (RAP), asphalt millings, or asphalt in any form whatsoever shall
not be substituted for Aggregate Base Course (Class 6).
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REVISION OF SECTION 403
HOT MIX ASPHALT

Revise Section 403 of the Standard Specifications for this project as follows:

Subsection 403.02 shall include the following:

The design mix for hot mix asphalt shall conform to the following:

Table 403-1
Test Value For Grading
Property Method
$X(100) 5(100) (Patching)
Air Voids, percent at: N (design) CPL 5115 3.5-45 3.5-45 3.5-4.5
Lab Compaction (Revolutions): CPL 5115 100 100 100
N (design)
Stability, minimum CPL 5106 30 30 30
Aggregate Retained on the 4.75
mm (No. 4) Sieve for S, SX, and
SG, and on the 2.36 mm (No. 8) 60
Sieve for ST and SF with at least 2 CP 45 60 60
Mechanically Induced fractured
faces, $ minimum®*
Accelerated Moisture
Susceptibility Tensile Strength CPL 5109 80 80 80
- . Method B

Ratio (Lottman), minimum
Minimum Dry Split Tensile CPL 5109 205 (30)
Strength, kPa (psi) Method B 205 (30) 205 (30)
Grade of Asphalt Cement, Top PG 76-28 PG 76-28
Layer
Grade of Asphalt Cement, Layers PG 64-22 PG 64-22
below Top
Voids in the Mineral Aggregate CP 48 See Table See Table See Table
(VMA) % minimum 403-2 403-2 403-2
Voids Filled with Asphalt (VFA), % Al MS-2 65-75 65-75 65-75
Dust to Asphalt Ratio ) . 0.6-1.2

Fine Gradation CP 50 0.6-1.2 0.6-1.2 0.8-1.6

. 0.8-1.6 0.8-1.6
Coarse Gradation

Note: Al MS-2 = Asphalt Institute Manual Series 2

Note: Mixes with gradations having less than 40% passing the 4.75 mm (No. 4) sieve shall be

approached with caution because of constructability problems.
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Note: Gradations for mixes with a nominal maximum aggregate size of one-inch or larger are
considered a coarse gradation if they pass below the maximum density line at the #4
screen. Gradations for mixes with a nominal maximum aggregate size of 3/4” to 3/8” are
considered a coarse gradation if they pass below the maximum density line at the #8
screen.

Gradations for mixes with a nominal maximum aggregate size of #4 or smaller are
considered a coarse gradation if they pass below the maximum density line at the #16
screen.

*Fractured face requirements for SF may be waived by RME depending on project conditions.

The Contractor shall use an approved anti stripping additive. The amount of additive used shall
be a minimum of 0.5 percent by weight of the asphalt cement. The additive shall be added at
the refinery or at the hot plant. If liquid anti stripping additive is added at the plant, an
approved in line blender must be used. The blender shall be in the line from the storage tank
to the drier drum or pugmill. The blender shall apply sufficient mixing action to thoroughly mix
the asphalt cement and anti stripping additive.

The Contractor shall construct the work such that all roadway pavement placed before the time
paving operations end for the year, shall be completed to the full thickness required by the
plans. The Contractor's Progress Schedule shall show the methods to be used to comply with
this requirement.

Delete subsection 403.05 and replace with the following:

403.05 The accepted quantities of hot mix asphalt will be paid for per subsection 401.22, at
the contract unit price per ton for the bituminous mixture.

Payment will be made under:

Pay Item Pay Unit
Hot Mix Asphalt (Patching)(Asphalt) Square Yard
Hot Mix Asphalt (Grading S)(100)(PG 64-22) Ton

Hot Mix Asphalt (Grading SX)(100)(PG 64-22) Ton

Aggregate, asphalt recycling agent, asphalt cement, additives, hydrated lime, and all other
work and materials necessary to complete each hot mix asphalt item will not be paid for
separately but shall be included in the unit price bid. When the pay item includes the PG binder
grade, any change to the submitted mix design optimum asphalt cement content to establish
production targets on the Form 43 will not be measured and paid for separately but shall be
included in the work. No additional compensation will be considered or paid for any additional
asphalt cement, plant modifications and additional personnel required to produce the HMA as a
result in a change to the mix design asphalt cement content.
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Historically, typical asphalt cement increases reflected on the Form 43 are from 0.1 to 0.5
percent. However, the Contractor should anticipate the AC increases typical of his mixes.
Contractors bidding the project should anticipate this change and factor it into their unit price
bid.

When the pay item does not include the PG binder grade, asphalt cement will be measured and
paid for per Section 411. Asphalt cement used in Hot Mix Asphalt (Patching) will not be
measured and paid for separately but shall be included in the work.

Excavation, preparation, and tack coat of areas to be patched will not be measured and paid
for separately but shall be included in the work.

No additional payment will be made for any of the Contractor’s costs of whatsoever nature
incurred because of placing asphalt in cold or hot weather, including any required additives,
modifications to mix design, heating any ingredient or portion of the asphalt, heating asphalt
during placement and compaction, heating equipment, or any other item or cost of whatsoever
nature to complete the asphalt pavement.

ZycoTherm or equivalent organsilane based liquid anti-strip (LAS) additive is required for
placement at colder temperatures. Anti-Strip additive/ZycoTherm will not be measured and
paid for separately, but shall be included in the cost of the bid item(s) listed above.
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DRILLED SHAFT

Section 503 of the Standard Specifications is hereby revised for this project as follows:

Section 503.01 is hereby revised to include the following:

This work consists of installing foundations for new mast-arm style traffic signal-light poles,
traffic signal poles with no mast arms, pedestal poles and flashing beacon poles. All individual
poles on this project will be owned by the City & County of Denver and installed by the
Contractor. Locations of all foundations shall be field-verified and approved by the Engineer
prior to excavation.

For each traffic signal-light pole with mast arm, work will occur in three steps: 1] Contractor
will install a new foundation for the traffic signal-light pole in accordance with City & County of
Denver standards; 2] Contractor will install the pole; and 3] Contractor will install the mast
arm, luminaire arm and luminaire.

For each pedestal pole and flashing beacon pole, work will occur in three stages: 1] Contractor
will install a new foundation for the proposed pole in accordance with City & County of Denver
standards; 2] Contractor will install the pole; and 3] Contractor will install traffic signal
devices.

Section 503.03, delete the first paragraph and replace with the following:

Drilled shaft excavations performed with a vacuum pothole machine will be to prevent drilling
through existing utilities. The locations where vacuum method is employed shall be per the
approved plans or at the discretion of the Engineer.

Section 503.08 is hereby revised to include the following:
Drilled Shaft items will be measured by the linear foot from the top of caisson to the bottom of
the hole excavated.

Section 503.09 is hereby revised to include the following:
Payment will be made under:

Pay Item Pay Unit
Drilled Shaft (24 Inch) Linear Foot

The unit price of drilled shaft shall be full compensation for making all excavations; hauling and
disposal of excavated material; performing all necessary pumping; furnishing and placing
required concrete and anchor bolts and reinforcement steel, including the reinforcement
projecting above the tops of the caissons necessary for splicing; all backfilling; removing
casings; and for furnishing all tools, labor, equipment, and incidentals necessary to complete
the work. No extra payment will be made for casing left in place.
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SIDEWALKS AND BIKEWAYS

Section 608 of the Standard Specifications is hereby revised as follows:

Subsection 608.01 shall include the following:

This work includes the installation of detectable warnings on concrete curb ramps as shown on
the plans.

Subsection 608.02 shall include the following:

Detectable warnings on curb ramps shall be truncated domes of the dimensions shown on the
plans. Domes shall be prefabricated by the manufacturer as a pattern on embeddable surface
plates. Plates shall meet all Americans with Disabilities Act (ADA) requirements for truncated
domes, and when installed, shall be capable of producing the pattern of domes shown on the
plans.

Plates used shall be one of the products approved for use as detectable warnings listed on
CDOT’s Approved Products List.

The domes and their underlying surface shall have a discernible contrast of color from the
adjacent surface. The contrasting colors shall not be black and white.

When plates are used, prior to the start of work, the Contractor shall submit appropriate
documentation from the manufacturer verifying that the contrast has been met, along with a
sample plate, to the Engineer for approval.

Welded wire fabric shall meet the requirements, dimensions, and gauge as shown on the plans
and shall meet the requirements of Section 602 of the Standard Specifications.

Subsection 608.03 shall include the following:

(d) Finishing.
One-foot buffer area on concrete sidewalk installation for Mineral Trail shall be treated
with a heavy rake finish, perpendicular to the direction of travel as shown on the plans.
The intent of this finish treatment in the buffer area is to provide a roughened surface
that can be detected by the cane of a visually-impaired pedestrian.

(e) Joints.
Newly constructed curb and gutter shall not be poured monolithically with adjacent curb
ramps or sidewalks unless otherwise approved or directed by the Engineer.

Expansion joints meeting the requirements of this section shall be installed at the end of
each concrete pour and at intervals of no more than 500 feet.

(g) Detectable Warnings for curb ramps.
Plates. Prior to installation of the plates, concrete conforming to subsection 608.02 shall
be installed and consolidated as a base for the plates. The concrete shall be placed to a
thickness that will allow the base surface of the plates to be at the same elevation as
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the adjacent concrete. The plates shall be embedded into the plastic concrete in
accordance with the manufacturer’s specifications.

(h) Pre-placement Conference.
A minimum of five (5) days prior to construction of concrete sidewalk, the Contractor
shall conduct a Pre-placement Conference for the concrete sidewalk. This conference
shall include the Engineer and City staff as required, and the conference agenda shall be
provided with supporting information to the conference attendees a minimum of five (5)
days ahead of time.

The conference agenda shall include a review of a document detailing the Contractor’s
means and methods for concrete sidewalk placement, including equipment, materials,
phasing, staging, construction access, and jointing plan. The jointing and reinforcement
of the concrete sidewalk shall be approved by the Engineer prior to construction of the
concrete sidewalk. The agenda shall also include discussion of the Contractor’s planned
method to construct the raked finish in the buffer area.

Subsection 608.05 shall include the following:

Detectable warnings on curb ramps including plates, and all other work and materials necessary
for fabrication, transport, and installation will not be measured and paid for separately but
shall be included in the work.

Section 608.06 is hereby revised to include the following:

Payment will be made under:

Pay Item Pay Unit
Concrete Sidewalk (6 Inch) Square Yard
Concrete Curb Ramp Square Yard

Payment shall be full compensation for labor and materials including but not limited to prep
work, reconditioning, forms, grading, bed course, backfill, curing compound, control and
expansion joint material, detectable warning plates, welded wire fabric, raking/finishing, and
sealant as required to complete these Pay Items.

Proposed subgrade will not be paid for separately but shall be included in the work.
Preparation for the Pre-placement Conference and all labor and materials required to provide

the requested method statement for the concrete sidewalk construction will not be paid for
separately but shall be included in the work.
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CURB (MEDIAN) (SPECIAL)

Sections 609 of the Standard Specifications are hereby revised for this project as follows:
In Subsection 609.03 add a paragraph including the following:

The width of Curb (Median) (Special) shall be per plan.

Subsection 609.07 shall include the following:

Payment will be made under:

Pay Item Pay Unit
Curb (Median) (Special) Square Yard

Payment for Curb (Median) (Special) shall be full compensation for all labor, tools, equipment,
incidentals, permits, disposal, and all of the Contractor’s costs of whatsoever nature required
to complete the Work.
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MEDIAN COVER MATERIAL (4 INCH PATTERNED CONCRETE)

Section 610 of the Standard Specifications is hereby revised for this project as follows:
Subsection 610.02 shall be revised to include the following:

Patterned concrete shall be colored concrete and meet the requirements of Section 60l with
the following exceptions:

Field Compressive Strength, 28 days, psi 3000

(Not a specification requirement)

Cement Content, lbs/cu yd minimum 610

Max. water/cement ratio, lbs water/lbs cement 0.55

and Entrapped Air, percent 5to8

Slump, AASHTO T 119, inches 2to5

Aggregate, AASHTO M 43 Size 2.36 mm (No. 8)

Fine Aggregate, AASHTO M 6, percent of the total aggregate 50 to78

An approved water reducing admixture shall be used in the mix.

Median cover will be colorized concrete. Although not finalized, the below colors are the
expected selection of colors for this project.

Primary Color - Yellow Sand #23697
Accent Color - Red #21302

The coloring agent shall be either integral to the concrete mixture or applied by the dry shake
method. Color shall be in accordance with table provided and samples shall be provided to
CDOT and CCD for review, then approved by the Engineer prior to application. Colored wax
curing membrane shall be as recommended by the supplier of the coloring agent.

Subsection 610.03 shall be revised to include the following:

Physical color samples shall be submitted for approval prior to beginning mock-up. Submit
manufacturer’s technical data for the surface retarder, sealer and integral color.

(d) Concrete construction requirements shall conform to the requirements of subsection
608.03. Prior to final setting of concrete, an alternating pattern of 2 foot by 2 foot panels shall
be troweled into the concrete surface, with brush strokes alternating in a direction
perpendicular to that of adjacent panels.

When the color is added by the dry shake method, the coloring agent shall be uniformly
sifted over the plastic concrete. Curing shall include application of two coats of colored
wax curing membrane. The first coat shall be applied within two hours of finishing. The
second coat shall be applied between 10 and 20 days following the first application.

Subsection 610.04 shall be revised to include the following:

Median Cover Material (4 Inch Patterned Concrete) will be measured by the square foot of
surface placed and accepted.
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Ancillary items, including subgrade preparation, aggregate base, herbicide treatment, plastic
sheeting, expansion joints, joint sealer, curing membrane, sleeves for signs, metal stamps, and
all other labor, equipment, materials, and incidentals necessary to complete the work in
accordance with the plans and specifications, shall not be measured and paid for separately,
but shall be included in the work.

Subsection 610.05 shall be revised to include the following:

Payment will be made under:

Pay Item Pay Unit
Median Cover Material (4 Inch Patterned Concrete) Square Feet

Payment for Median Cover Material (4 Inch Patterned Concrete) shall include subgrade
preparation, aggregate base, herbicide treatment, plastic sheeting, expansion joints, joint
sealer, curing membrane, coloring agent, sleeves for signs, metal stamps, and all other labor,
equipment, materials, and incidentals necessary to complete the work in accordance with the
plans and specifications.
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ELECTRICAL CONDUIT

Section 613 of the Standard Specifications is hereby revised for this project to include the
following:

DESCRIPTION
Subsection 613.01 shall include the following:

This work consists of furnishing and installing underground conduit by trenched (plastic) and
bored methods.

MATERIALS
Subsection 613.02 shall include the following:

The Contractor shall furnish Conduit materials in accordance with the requirements of the
CDOT Standard Specifications and Standard Plans.

Where HDPE conduit is installed, and two (2) proposed conduits in a segment are specified in
the plans, one conduit shall be orange in color, and the other shall be blue in color. Where one
(1) HDPE conduit in a segment is specified in the plans, the conduit shall be orange in color.

CONSTRUCTION REQUIREMENTS
Subsection 613.07 shall include the following:
The Contractor shall install proposed conduit identified as plastic in the plans by open trenching
method, unless otherwise approved by the Engineer at a minimum depth of 48 inches.

The Contractor shall install proposed conduit identified in the plans as bored by directional
boring method, unless otherwise approved by the Engineer, at a minimum depth of 48 inches.

When bored conduit is specified on the plans, disruption of highway traffic will not be
permitted.

METHOD OF MEASUREMENT
Subsection 613.13 shall include the following:

Conduit will be measured by the actual linear feet of trench installed and shall include all labor
and materials required for installation.

BASIS OF PAYMENT
Subsection 613.14 shall include the following:

Pay Item Pay Unit
3 Inch Electrical Conduit (Plastic) Linear Foot
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Revise Section 613 of the Standard Specifications for this project as follows:
Delete the first paragraph of Subsection 613.01 and replace with the following:

This work consists of furnishing and installing foundations, luminaires, light sources, conduit,
cable, wiring, and incidental materials for traffic signal lighting and electrical systems per
these specifications and in conformance with the details, lines, grades, and locations shown on
the plans or established.

Subsection 613.01 shall include the following:

The lighting work at Yale & Jasmine shall be performed by Xcel Energy to relocate the existing
light standards, luminaires, cable, and wire as necessary to facility the installation of an ADA
curb ramp. This contractor shall work with Xcel Energy to help facilitate this work.

Delete subsection 613.02 (f), (i), (k)1., (k)3., (k)8., and (n).
Delete the first paragraph of Subsection 613.04 and replace with the following:

Concrete Foundation Pads shall be installed complete with grounding electrodes. Concrete
Class D shall be used for foundation. All concrete shall meet the requirements of Section 601.

Delete Subsection 613.05.

Delete the first, second, and fourth paragraph of Subsection 613.06 and replace with the
following:

Luminaires on top of traffic signals shall be controlled by photocells installed on top of the light
fixtures.

Delete Subsection 613.10 and 613.11.

Delete the second, fourth, seventh and eleventh sentences of Subsection 613.13.
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WIRING

Revise Section 613 of the Standard Specifications for this project as follows:
Subsection 613.01 shall include the following:

This work furnishes and installs electrical wiring for new and modified traffic signals within the
project limits. Work also includes replacing any damaged field wires, or wires of insufficient
length that are encountered on the project due to controller cabinet or device replacements or
resets.

Subsection 613.08 shall include the following:

All new field wiring shall meet current City & County of Denver standards. All work required to
provide intersection wiring in accordance with National Electric Code (NEC) requirements is
considered included in the unit price for this item.

Intersection Wiring

Contractor shall establish or re-establish all required wiring and/or wiring connections required
for successful operation of the controller and cabinet assembly in accordance with the NEC.
This shall include all wiring and/or wiring connections between in-cabinet components as well
as those between the cabinet and field equipment including but not limited to signal heads,
push buttons, detectors, cameras and emergency vehicle preemption detectors.

Separate feeds shall be provided for traffic signals and street lights.

Conductors shall be permanently identified as to function. lIdentification shall be placed on
each conductor, or each group of conductors comprising a signal phase, in each pull box and
near the end of terminated conductors. ldentification shall be by bands fastened to conductors
in such a manner that they will not move along the conductor.

Grounds and bonding wire, straps and electrodes shall conform to NEC Article 250. Wiring and
splices shall conform to applicable NEC Articles. Wiring within cabinets, handholes and junction
boxes shall be neatly arranged and shall be laced. Conductors shall be stranded, tinned copper
wire, rated at 600 volts and individually insulated with heat stabilized polyethylene.

Conductors and cables shall conform to International Municipal Signal Association (IMSA)
Specification 19-1.

Metallic cable sheaths, conduit, metal poles and pedestals shall be made mechanically and
electrically secure to form a continuous system and shall be effectively grounded. Bonding and
grounding jumpers shall be bare copper wire or copper strap of the same cross-sectional area,
No. 8 AWG, for all systems. Sheath for detectors shall be grounded in the controller cabinet
only. The other end of the sheath shall be taped and left ungrounded.

A ground electrode shall be installed at each controller cabinet. Each ground electrode shall be
a one-piece copper-weld rod of 5/8-inch diameter and eight (8) feet in length, driven to a
depth of at least 8 feet below the surface of the ground (flush with ground or top of cabinet
base). The ground terminal of each controller shall be connected to the ground rod with a No.
8 AWG bare copper wire with an approved ground rod clamp.
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Splices shall be made in hand-holes or cabinets. No splices shall be allowed in pull boxes or
conduits. Method shall be as approved by the City & County of Denver.

Bonding of poles and pedestals shall be by means of connecting to the ground rod a bonding
strap attached to the anchor bolt or a 3/16-inch or larger brass or bronze bolt installed in the
lower portion of the shaft.

Enough signal head conductors shall be provided to perform the functional operation of the
signal. Additional conductors for electrical service or interconnect shall be as noted herein or
in the plans. Signal head conductors shall conform to the red-yellow-green color sequencing
with different colored tracers for each phase provided. Three (3) spare conductors shall be
provided throughout the signal head circuit. All signal head conductors shall have individual
terminal lugs for connection to terminal strips in the cabinet.

When conductors and cables are pulled into conduit, ends of said cables and conductors shall
be taped to exclude moisture and shall be so kept until splices are made or terminal appliances
attached. Ends of spare conductors shall be taped to exclude moisture. Powdered soapstone,
talc, or other approved lubricant shall be used in placing conductors in conduit.

A Y4-inch nylon pull rope shall be installed in all new conduits and all existing conduits where a
cable is added, or an existing cable is replaced. At least 2 feet of pull rope shall be doubled
back into the conduit at each termination.

Five (5) feet of slack shall be left for each conductor at each support pole and two (2) feet of
slack at each pull box containing cable connections.

Multi-conductor cable shall be spliced and insulated to provide a watertight joint to prevent
absorption of moisture by the cable.

All required wiring shall be performed in a neat, workmanlike manner. Wiring shall be routed
to match existing cabinet wiring and fixed to existing cabling or the cabinet chassis using wire
ties or other approved connectors.

All new wiring shall conform to NEC, IMSA and City and County of Denver standards.
Subsection 613.13 shall include the following:

Labor and materials to provide traffic signal wiring on this project in accordance with this
Project Special Provision shall be measured and reimbursed on a lump sum basis. No additional
reimbursement for wiring shall be made outside of this item.
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Subsection 613.14 shall include the following:

Pay Item Pay Unit
Wiring Lump Sum

Payment will be full compensation for all work, equipment, tools, labor, and materials required
to complete the Work.
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Revise Section 613 of the Standard Specifications for this project as follows:

Subsection 613.01 shall include the following:

This work shall consist of furnishing and installing LED luminaires atop new traffic signal poles.
Subsection 613.02 shall include the following:

The Contractor shall furnish and install LED Street Light Luminaires at locations as shown on the
plans. The LED Street Light Luminaire shall be 5300 Lumens, compatible or interchangeable
with standard LED Street Light Luminaires currently stocked by the City and County of Denver.

The current LED Street Light Luminaire compatible with that stocked by the City is as follows:
Manufacturer Catalog Numbers

E-Lite Star ESU-CA012M030425-525CCD1-1

The luminaire shall include a photo cell (S-T P124-1.5-PTW or equal). Finish on the exterior
luminaire housing shall be dark green in accordance with Federal Specification 14056.

The Contractor shall submit a lighting materials list to the City and County of Denver for
approval prior to ordering. Contact Chris Lillie at 720-865-4066.

Subsection 613.08 shall include the following:

At least one grounding electrode shall be installed adjacent to each light standard. Wiring shall
be a 120/240 volt or 120/208 volt, 3-wire system with individual luminaires wired for 120 volts.

Subsection 613.13 shall include the following:

Luminaire (LED) (Special) shall be measured and paid by the number of individual luminaires
furnished, installed and accepted.

Subsection 613.14 shall include the following:

Payment will be made under:

Pay Item Pay Unit
Luminaire (LED) (4,000 Lumens) Each

Payment will be full compensation for all work, equipment, tools, labor, and materials required
to complete the Work.
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Section 614 of the Standard Specifications is hereby revised for this project as follows:
Subsection 614.01 shall include the following:

This work includes the procurement and installation of Class | and Il sign panels, tubular
steel sign posts, and tubular socket supports at locations shown in the plans.
Installation of these materials will be in accordance with the latest revision of the
"Manual on Uniform Traffic Control Devices (MUTCD) for Streets and Highways”.

Subsection 614.02 shall include the following:

All signs will be installed on Telespar posts with Telespar anchors, or an equivalent
approved by the City’s traffic engineer. The Contractor is required to get approval from
the City for all sign mounting hardware (nuts, bolts, and washers) prior to installation.

Approved posts and anchors shall meet or exceed the following: (All posts shall be
attached to anchors with 3/8-inch corner bolt with nut. Rivets will not be allowed.)

a) Post-13%”x13%”x10"-11" - 12’ = 14-gauge, ASTM Specification No. A570,
Grade 50, drilled on 1” centers.

b) Anchors - 2” x 2” x 3’, 12-gauge, ASTM Specification No. A570, drilled on 1”
centers.

c) Post-2”x2”x10"-11"-12’ = 14-gauge, ASTM Specification No. A570, Grade
50, drilled on 1” centers.

d) Anchors -2 %” x 2 V4+” x 3’, 12-gauge, ASTM Specification No. A570, drilled on 1”
centers.

e) All posts and anchors shall be galvanized to ASTM Specification A653 coating
designation G-90.

Signs placed in existing concrete will have a 4-inch hole drilled to the full depth of the
concrete. With the sign post installed true and level, new concrete shall be placed and
flush with the top of existing concrete.

Signs or combined signs which have an area greater than 30” x 30” shall use a 2” x 2”
14-gauge post with a 2 ¥4” x 2 %4” x 3’ anchor.
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Subsection 614.04 shall include the following:

Sign material shall be as follows:
a) 36” x 36” or less shall be .080 gauge aluminum with pre-punched holes.
b) 48” x 48” or larger shall be .100 gauge aluminum with pre-punched holes.

All signs shall be High Intensity Prismatic (HIP) or Diamond Grade Reflective (DG) Type 11
sheeting with at least a ten-year guarantee or of equal quality approved by the City’s
traffic engineer. Legends and symbols shall be made with Electro Cut (EC) Flim. The
Contractor may also use traffic grade inks with approved laminate. The City reserves
the right to request material changes to signs.

Subsection 614.13 shall include the following:
Steel sign posts will be measured by the actual linear foot of posts that are installed and
accepted. Sign support bases that are required to complete the assembly as shown on

the plans will not be measured and paid for separately but shall be included in the work.

Sign panels shall include background, message, date of manufacture, and necessary
hardware.

Subsection 614.14 shall include the following:

Payment will be made under:

Pay Item Pay Unit
Sign Panel (Class I) Square Foot
Steel Signpost (2x2 Inch Tubing) Linear Foot
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REVISION OF SECTION 614
TRAFFIC SIGNAL HEADS

Revise Section 614 of the Standard Specifications for this project as follows:
Subsection 614.09 shall include the following:

Black back-plates shall be provided on all signal heads except for those pole mounted heads
installed on two-way spacers.

Subsection 614.14 shall include the following:

Pay Item Pay Unit
Signal Head Backplates Each
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PEDESTRIAN SIGNAL FACE (16) (COUNTDOWN)

Revise Section 614 of the Standard Specifications for this project as follows:

Subsection 614.01 shall include the following:

This work includes the installation of LED Pedestrian Signal Faces with countdown timers as
shown in the Plans.

Subsection 614.08 (h) shall include the following:
Pedestrian signal faces with count down timers shall meet the following requirements:

i.  The dimensions of the signal housing and the LED symbols, as well as moisture and dust
resistance requirements shall be in accordance with the current ITE PTCSI Standards.

ii.  Signal housing shall be aluminum, “clam-shell” mounted.

iii.  The signal shall have user-selectable modes for countdown for walk cycle only,
pedestrian cycle only, or both walk and pedestrian clearance.

iv.  The countdown module shall have an internal conflict monitor to prevent any possible
conflicts between the Hand/Person signal indications and the time display. The display
shall not countdown during a Solid Hand indication.

v.  LED symbols shall be solid icons and shall provide uniform light dispersion such that the
“pixel” effect is minimized. Lettered or outline symbol styles will not be permitted.

vi.  The Man/Hand configuration shall provide clear and distinct lamination where either
symbol is in use.

vii.  The LED module shall be rated for use in an ambient operating temperature range of -
40° F to 165° F.

viii.  The signal shall meet NEMA Standard TS2 for voltage surge protection, and shall have an
automatic reset in case of a power outage.

Subsection 614.13 shall include the following:

LED Pedestrian Signal Face (16) (Countdown) will be measured by the actual number of units
that are installed and accepted.

Subsection 614.14 shall include the following:

Payment will be made under:

Pay Item Pay Unit
Pedestrian Signal Face (16) (Countdown) Each
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ACCESSIBLE PEDESTRIAN SIGNAL

Revise Section 614 of the Standard Specifications for this project as follows:
Subsection 614.01 shall include the following:

This work provides for furnishing and installation of an audible (accessible) pedestrian signal at
the intersection of Sheridan Boulevard and Louisiana Avenue.

Subsection 614.08(f) shall include the following:

All audible pedestrian equipment shall be of like make and model to similar installations
currently in place in the City & County of Denver. Submit product information for the proposed
equipment to the Engineer for approval prior to ordering new hardware.

Subsection 614.14 shall include the following:

The above requirements will not be measured and paid for separately, but shall be included in
the Work.

Subsection 614.14 shall include the following:

Payment will be made under:

Pay Item Pay Unit
Accessible Pedestrian Signal Each
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Revise Section 614 of the Standard Specifications for this project as follows:

Subsection 614.08(i) shall include the following:

Light Emitting Diode (LED) signal lenses shall be installed in all Red, Yellow and Green signal
displays. The LED signal lenses for the 12” and 8” circular balls and 12” circular arrows are
hereby added to the Standard Specifications and shall comply with the following requirements.

A. Manufacturer Requirements and Approvals:

i.

ii.

iii.

iv.

Manufacturers supplying products to this specification shall have a minimum of 13 years’
experience manufacturing LED traffic signals with high flux LEDs used in North American.
Manufacturers supplying products to this specification must be a registered participant
and have the unique long-life module part numbers to be provided certified and listed
on the Intertek-ETL LED Traffic Signal Modules Certification Program approved products
website prior to bid opening.

Manufacturers supplying products to this specification shall manufacture and assemble
products on an Intertek-ETL audited line located in the United States.

Unique part number shall be listed on manufacturers label proving differences between
standard modules and long-life modules.

If requested, documentation shall be provided by the manufacturer demonstrating
changes made to their standard product that allows for ITE specification compliance
over 15-year warranty period.

B. Physical and Mechanical Requirements - General

i.

ii.

iii.

iv.

vi.

Vii.

Tinted or Non-Tinted Lens. Unless designated otherwise the standard lens color shall be
tinted with a color meeting the colors required in paragraph 4.2 of the ITE Specification.
The products shall be available with non-tinted lenses as an option.

LED module shall utilize high-flux LEDs rated at 1 watt or higher and have an
incandescent, non-pixilated appearance when illuminated. The use of low power LEDS,
for example 5mm LEDs, is not permitted in the design and production of long-life arrow
products.

The external lens shall have a smooth outer surface to prevent the build-up of dirt/dust
and shall be designed to minimize the potential for sun phantom signals.

All LEDs used to illuminate circular signal modules shall be LEDs that have been
manufactured using materials with industry acceptance as being suitable for use in
outdoor applications. At no time is the use of LEDs that utilize AlGaAs technology
acceptable.

The thermal management system used in the traffic ball must be self-contained and
internal to the traffic module. At no time shall the thermal management system used for
the power supply or LEDs form any part of the external surface of the LED module.

All plastic components shall be molded and assembled in the United States. This includes
back housing, spreading lens and front lens. Certificate of manufacturing location must
be available and supplied at time of bid requested.

Lenses shall be hard coated in the United States. Certificate of manufacturing location
must be available and supplied at time of bid if requested. Reflectors shall be metalized
in the USA. Certificate of manufacturing location must be available and supplied at time
of bid requested.
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C. Module Identification.

D.

1.

ii.

iii.

iv.

vi.

E.

In addition to the required ITE labeling, all modules must be delivered with an ETL

Verification label. This label designates compliance and listing with the Intertek-ETL Traffic
Signal Certification Program.

Electrical - General
The following color scheme shall be used for all module AC power leads: White for
common, Red for the red ball signal, Yellow for the yellow ball signal and Brown for the
green ball signal.
The AC power leads shall exit the module via a rubber-grommet strain relief and shall be
terminated with insulated female quick connect terminals with spade/tab adaptors. The
leads shall be separated at the point at which they leave the module.
All external wiring used in the LED traffic signal module shall be anti-capillary type wire
to prevent the wicking of moisture to the interior of the module.
LED module and power supply shall be designed for ITE-compliance over a 15-year life.
To minimize the temperature exposure of the power supply, all power supplies shall be
located at the bottom of the module when the arrow is facing left.
For additional protection from moisture, all power supplies shall be conformally coated
for additional protection.

Electrical Transient Voltage Protection
In addition to the transient test requirements defined in the Design Qualification Testing

section of the ITE Vehicle Traffic Control Signal Heads (VTCSH) specifications all power
supplies used in the circular signals supplied to this specification shall be capable of passing
an additional ring-wave surge testing in accordance with the IEEE Recommended Practice on
Characterization of Surges in Low-Voltage (1000V and less) AC Power Circuits. ANSI/IEEE
C62.41.2-2002, 6KV, 100kHz ring-wave with an output impedance of 30 ohms. The short
circuit current shall be 200 Amps.

F. Electrical - Power

i.

ii.

Typical wattages at 25° C for the 12” circular LED Traffic Signal Modules shall be: Red - 8
watts; Yellow - 13 watts; and Green - 8 watts.

Typical wattages at 25° C for the 8” circular LED Traffic Signal Modules shall not exceed:
Red - 8 watts; Yellow - 10 watts; and Green - 8 watts.

G. Quality Assurance

i

ii.

Upon request, the supplier must provide an Intertek-ETL test report for the base model
being supplied to this specification.

The base products must be listed in the Intertek Directory of LED Traffic Signal Modules
Certified Products listing at the time of bid. Upon request, the supplier must provide a
copy of the listing in the bid package.

H. Warranty Requirements. Manufacturers shall provide a detailed written warranty issued by

the factory of module origin with the following minimum provisions.
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i. Modules shall, at the manufacturer’s option, be repaired or replaced if the module fails to
function as intended due to workmanship or materials defects within the first 15 years
from date of delivery.

ii. Modules, shall, at manufacturer’s option, be repaired or replaced if the module exhibits
luminous intensities less than the minimum specified values within the first 15 years from
date of delivery.

iii. Upon request, the LED lamp module manufacturer shall provide written documentation of
its ability to satisfy a worst-case, catastrophic warranty claim.

iv. A current corporate annual report duly certified by an independent auditing firm,
containing financial statements illustrating enough cash on hand and net worth to satisfy a
worst-case, catastrophic warranty claim is an example of suitable documentation.

v. The documentation shall clearly disclose: 1] country in which the factory of module origin
is located; and 2] name of the company/organization owning the factory of module origin
including any/all its parent companies and/or organizations, and their respective country
of corporate citizenship.

vi. For firms with business and/or corporate citizenship in the United States of less than
fifteen (15) years, the process by which the end-users/owners of the modules will be able
to obtain worst-case, catastrophic warranty service in the event of a bankruptcy or
cessation of operations by the firm supplying the modules within North America, or in the
event of bankruptcy or cessation of operations by the owner of the factory of origin shall
be clearly disclosed.

Subsection 614.13 shall include the following:

LED signal lenses shall be included in the unit cost of the item for Traffic Signal Face and will
not be measured and paid separately.

Subsection 614.14 shall include the following:

Pay Item Pay Unit
Traffic Signal Face (12-12-12) Each
Traffic Signal Face (12-12-12-12) Each

Payment will be full compensation for all work, equipment, tools, labor, and materials required
to complete the Work.
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CONFLICT MONITOR

Section 614 of the Standard Specifications is hereby revised for this project to include the
following:

DESCRIPTION
Subsection 614.01 shall include the following:

This work consists of furnishing and installing a conflict monitor at Traffic Signal Controller
Cabinet locations as shown on the plans.

MATERIALS
Subsection 614.08 shall include the following:

The signal monitor unit shall be a 16-channel monitor used in Advanced Traffic Controller (ATC)
output files. The unit shall have the capability to monitor absence of red. The unit shall meet
at a minimum all of the requirements of the Caltrans Transportation Electrical Equipment
Specifications, March 2009 revised through Errata No. 2, December 2014 with basic fault
coverage of Conflict, 24 Volts Direct Current (VDC), Watchdog, and Alternating Current (AC) line
monitoring. The unit shall be compatible with Light Emitting Diode (LED) type signal displays.
The signal monitor unit shall be capable of monitoring Flashing Yellow Arrow (FYA) as defined in
the 2009 Manual of Uniform Traffic Control Devices (MWUTCD). The unit shall be capable of two
modes of user selectable FYA operation, standard output file or auxiliary output file. FYA
configuration shall be user settable without the need for software interface. Permissive diode
card modification beyond standard phase allowance shall not be acceptable. The signal monitor
unit shall be provided with serial communication capability (Electronic Industries Alliance-232
(EIA-232) Port (9-pin)) and Ethernet port for diagnostic access. The signal monitor unit shall
maintain a non-volatile event log of at least 100 fault events indicating the complete
intersection status as well as AC line events, configuration changes, monitor resets, cabinet
temperature and true root-mean-square (RMS) voltages. Each event shall be stamped with time
and date. Data acquisition software shall be included with the monitor and shall be compatible
with the latest Windows Operating System. Software updates shall be provided as available at
no additional cost to the City of Aurora.

CONSTRUCTION REQUIREMENTS
Subsection 614.10 shall include the following:

Installation of the Conflict Monitor shall be in accordance with manufacturer’s
recommendation, unless otherwise directed.

METHOD OF MEASUREMENT
Subsection 614.13 shall include the following:

Conflict Monitor will be measured by the actual nhumber of conflict monitors installed and

accepted and shall include all equipment necessary for full operation. The work shall also
include the removal of the existing conflict monitor.
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Subsection 614.14 shall include the following:

Payment will be made under:

Pay Item Pay Unit
Conflict Monitor Each

Payment will be full compensation for all labor, materials, and equipment required to complete
the work.
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PEDESTRIAN PUSH BUTTON POST ASSEMBLY

Revise Section 614 of the Standard Specifications for this project as follows:

Subsection 614.08 (g) shall include the following:

Pedestrian Push Button Post Assembly shall include a crosswalk pedestal base, anchors, cable
tether, 48” schedule 40 aluminum pole utilizing the Frey Manufacturing Corp. Crosswalk
Pedestal Model CP6ACT4840TCSS or approved equivalent and shall conform to the requirements
of CDOT’s S Standard S-614-45.

Pedestrian push buttons and pedestrian push button signs are quantified under Pay Item
Accessible Pedestrian Signal.

Subsection 614.13 shall include the following:

Pedestrian Push Button Post Assembly shall be measured by the number of units installed and
shall include post, foundation and all work necessary to complete the item.

Subsection 614.14 shall include the following:

Payment will be made under:

Pay Item Pay Unit
Pedestrian Push Button Post Assembly Each
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Revise Section 614 of the Standard Specifications for this project as follows:
Subsection 614.01 shall include the following:

This work consists of furnishing and installing traffic signal poles.

Subsections 614.06, 614.08 and 614.09 shall include the following:

Foundation Installation Overview:

Materials and installation for foundations of traffic signal poles with mast arms shall conform to
the requirements of the City & County of Denver’s Traffic Signal Standard Details and the
Revision to Section 503 - Drilled Shaft.

Materials and installation for foundations of traffic signal poles without mast arms, pedestal
poles and flashing beacon poles shall conform to the requirements of the applicable sections of
the City & County of Denver’s Traffic Signal Standard Details.

Pole Installation Overview:

For each traffic signal-light pole with mast arm, work will occur in three stages: 1] Contractor
will install a new foundation for the proposed traffic signal-light pole in accordance with City &
County of Denver standards; 2] Contractor will install the pole; and 3] Contractor will install
the mast arm, luminaire arm and luminaire. Following installation of luminaire and all mast-
arm mounted equipment by the Contractor, the Contractor shall rake the pole to provide a true
vertical after loading. Foundation work shall include grouting by the Contractor after pole rake
is approved by the Engineer.

For each traffic signal-light pole without mast arm, work will occur in three stages: 1]
Contractor will install a new foundation for the proposed pole in accordance with City & County
of Denver standards; 2] Contractor will install the pole; and 3] Contractor will install the
luminaire arm, luminaire and traffic control devices. Following installation of luminaire and all
mast-arm mounted equipment by the Contractor, the Contractor shall rake the pole to provide
a true vertical after loading. Foundation work shall include grouting by the Contractor after
pole rake is approved by the Engineer.

At all locations, Contractor shall be reimbursed for new foundation, new pole (including mast
arm and luminaire arm), and new luminaire.

Subsection 614.08(g) shall include the following:
Traffic Signal Poles:

All traffic signal poles, pedestal poles, flashing beacon poles, mast arms and luminaire arms
shall conform to City and County of Denver Standards as applicable.

All traffic signal-light poles shall include a 10-foot-long luminaire arm. The proposed luminaire
shall be a 5300 Lumen LED style luminaire in accordance with current Denver standards.
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Prior to order of traffic signal poles, mast arms and luminaires, contractor shall submit material
specifications to the City and County of Denver Traffic Engineering Services for approval.

Pole Treatment:

Finish: All traffic signal mast arm poles shall be finish in accordance with Valmont finish
process F540 or equal - galvanized, epoxy primer and powder coated in accordance with the
following specifications:

Painting: All traffic signal mast arm poles shall be powder coated in accordance with the
following specifications:

Super Durable Powder Coating: The super durable powder coating shall consist of a Urethane or
Triglycidyl Isocyanurate (TGIC) Polyester Powder and provide a minimum of 3 times the gloss
retention, color retention and ultraviolet light (UV) resistance as standard powder coatings.
Color shall be dark olive green, in conformance with Federal Specification No. 14056.

Surface Preparation: The exterior steel surface shall be blast cleaned to Steel Structures
Painting Council Surface Preparation Specification No. 6 (SSPC-SP6) requirements utilizing cast
steel abrasives conforming to the Society of Automotive Engineers (SAE) Recommended Practice
J827. The blast method is a recirculating, closed cycle centrifugal wheel system with abrasive
conforming to SAE Shot Number 5280.

Interior Color: Interior surfaces (pole shafts only) at the base end for a length of
approximately 2.0’ shall be mechanically cleaned and coated with a zinc rich epoxy powder.
The coating shall be electrostatically applied and cured in a gas fired convection oven by
heating the steel substrate to a minimum of 350 degrees Fahrenheit and a maximum of 400
degrees Fahrenheit.

Exterior Coating: All exterior surfaces shall be coated with Urethane or Triglycidyl Isocyanurate
(TGIC) Polyester Powder to a minimum film thickness of 2.0 mils (0.002”). The coating shall be
electrostatically applied and cured in a gas fired convection oven by heating the steel substrate
to a minimum of 350 degrees Fahrenheit and a maximum of 400 degrees Fahrenheit. The
thermosetting powder resin shall provide both inter-coat as well as substrate fusion adhesion
that meets 5A or 5B classifications of ASTM D3359.

Packaging: Prior to shipping, small poles shall be wrapped in 0.188” thick Ultraviolet-inhibiting
plastic backed foam. Larger poles shall be cradled in a 1.0” rubberized foam base.

Handling and Shipment: Poles and mast arms shall be handled in a manner that will preserve
the overall appearance and prevent damage to the coating. The use of chains or cables for
loading, unloading, or installing is prohibited. Only % inch diameter or larger nonabrasive nylon
rope or equivalent nylon belting will be used. Adequate hold-downs and appropriate blocking
shall be utilized for shipping to prevent load movement and damage to the outer coating in
transit. No handling should be allowed until “dry through” condition has been achieved with the
coating.
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Delivery, Installation, and Acceptance of Poles: Extra care will be taken not to damage the
coating. Upon arrival of the poles at the delivery point, neither chains nor cables will be used
to either unloading or installation of poles.

Procedure for Field Touch-Up: The pole manufacturer will furnish extra paint, both primer and
color coat, to satisfy the needs of field touch-up requirements, in the event of minor physical
damage to the coating from handling or transit. Damaged area must be clean and dry before
repair application. Field touch-up will be at the direction of the pole manufacturer or their
authorized representative.

Subsection 614.09 shall include the following:

Throughout traffic signal installation, Contractor shall coordinate as required with XCEL Energy
and the City & County of Denver to schedule work activities, determine delivery and/or pick-up
of materials as may be required, and to facilitate efficient construction to the extent possible.

Subsection 614.13 shall include the following:

Installation of traffic signal-light poles shall be measured and paid by the number of poles
furnished and installed. All labor and materials required to install the pole and arms at the
required mounting heights are considered included.

Costs that may be incurred by the Contractor to pick-up poles, arms or mounting hardware and
transport same to the project site are included in the unit cost for this item and will not be
measured and paid for separately. Foundations, traffic control devices and luminaires are
tabulated and paid separately.

Traffic Signal-Light Pole Steel (1-XX Foot Mast Arm) shall refer to all poles with both luminaire
arms and mast arms.

Traffic Signal-Light Pole Steel shall refer to all signal poles with a luminaire arm but no mast
arm.

Pedestal Poles:

Installation of pedestal poles shall be measured and paid by the number of poles furnished and
installed. All labor and materials required to install the pole are considered included. Costs
that may be incurred by the Contractor to pick-up poles or associated hardware and transport
same to the project site are included in the unit cost for this item and will not be measured
and paid for separately. Foundations for pedestal poles are considered included in the unit cost
of the pedestal pole and are not measured and paid separately.
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Subsection 614.14 shall include the following:

Pay Item Pay Unit
Traffic Signal Pedestal Pole Aluminum Each

Payment will be full compensation for all work, equipment, tools, labor, and materials required
to complete the Work.
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Revise Section 625 of the Standard Specifications for this project as follows:
Subsection 625.01 shall include the following:

The Contractor shall perform all construction surveying, calculating, and staking necessary for
construction of all elements of the project including, at a minimum, as shown in the Survey
Tabulation in the plans. The work shall be done under the supervision of a Professional Land
Surveyor (PLS) who is licensed in the State of Colorado.

Locating, preserving, referencing, installing, and restoring land monuments such as Primary
Control monuments from which the Right of Way or any land boundary will be calculated,
described or monumented, Public Land Survey System (PLSS) monuments, General Land Office
(GLO) monuments, Bureau of Land Management (BLM) monuments, Mineral Survey (MS)
monuments, Right of Way (ROW) monuments, property boundary monuments and offsets, range
points, benchmarks, easement monuments, and other monuments that are required by law or
regulation to be established by a PLS, and the determination of any land boundary, shall be
done under the supervision of a Professional Land Surveyor (PLS) who is licensed in the State of
Colorado.

The Contractor shall survey the Floodplain, as required by the Floodplain Development Permit,
before and after construction of all areas within the Floodplain that is disturbed during
construction. The topographic survey shall be provided to the City and County of Denver
Floodplain Administrator.

Subsection 625.03 shall include the following:

A Construction Survey Conference shall be held with Arapahoe County Surveyor’s Office and the
City and County of Denver Surveyor’s Office prior to performing any surveying work under this
section. The Contractor’s Surveyor (PLS) and Party Chief shall attend. A Construction Survey
Checklist shall be completed and signed by the County Surveyor’s Office and the Contractor.

All survey records generated shall be the property of Arapahoe County and shall be available for
the Arapahoe County Surveyor’s Office inspection or reproduction at all times. All survey
records shall be transmitted to the Arapahoe County Surveyor’s Office for inclusion into the
project records before final project acceptance.

Electronic formats may be acceptable, please coordinate with the Arapahoe County Surveyor’s
Office.

Copies of any new Monument Records filed by the PLS with the State Board of Registration shall
be submitted to the Arapahoe County Surveyor prior to filing.

Any surveying within the City and County of Denver shall be performed following CCD’s
requirements and the above requirements shall be followed with and submitted to the City and
County of Denver Surveyor’s Office.
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Delete Subsection 625.04, first paragraph, and replace with the following:

625.04 Construction Surveying. The Contractor’s PLS shall perform all construction surveying
and staking that is necessary for construction of the project. Construction surveying and staking
shall be based on the Primary Horizontal and Vertical Control established by the City and
County of Denver. Bid items which require stakes to be set by the Contractor’s Surveyor are
shown on the Surveyor Tabulation Sheet of the plans and shall be in accordance with the CDOT
Survey Manual Chapter 6.

Subsection 625.05 shall include the following:

Any re-staking will be the responsibility of the Contractor’s PLS at no cost to the project.
Subsection 625.11 shall include the following:

All survey records shall be stamped with the seal of, and signed by, the responsible PLS.

Electronic submittal of survey records may be acceptable, please coordinate with the Arapahoe
County Surveyor’s Office.

Subsection 625.12 shall include the following:
Construction surveying will not be measured but will be paid for on a lump sum basis.

Construction Surveying (Hourly) is to be used for survey work that is needed strictly due to
changed conditions and will not be used for any Work included in Construction Surveying (Lump
Sum). In order for payment to be made under Construction Surveying (Hourly), the Work to be
paid for must be pre-approved by the Engineer prior to any of the Work starting, and
Construction Surveying (Hourly) will be measured on an hourly basis and accepted.

Subsection 625.13 shall include the following:

Payment for construction surveying will be the contract lump sum bid and will be full
compensation for all surveying work necessary to complete the project, including attendance at
the Construction Survey Conference, all setting and resetting of stakes, marks, monuments, and
preparing survey documentation as required.

Partial payment for construction surveying, as determined by the Engineer, will be made as the
work progresses.
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Payment will be made under:

Pay Item Pay Unit
Construction Surveying Lump Sum

Traffic Control for Construction Surveying will not be measured and paid for separately, and all
of the Contractor’s costs for Traffic Control for Construction Surveying shall be included in the
price paid for Construction Surveying (Lump Sum).

Payment will be full compensation for all work, equipment, tools, labor, and materials required
to complete the Work.
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REVISION OF SECTION 626
PUBLIC INFORMATION MANAGEMENT (TIER III)

Revise Section 626 of the Standard Specifications for this project as follows:
DESCRIPTION

This work consists of providing Public Information Management throughout the duration of the
project. The contractor shall submit the Public Information Management deliverables to the
Project Engineer for approval. Prior to approval by the Engineer, the Arapahoe County
Communications Manager (ACCM) will also review deliverables.

Anticipated communications issues on this project include:

1. Short-Term and Daytime Lane Closures on Yale Avenue, Holly Street and Holly Place.
2. Pedestrian Access throughout the project limits.
3. Access to and from the High Line Canal Trail.

CONSTRUCTION REQUIREMENTS

a) Public Information Manager (PIM). The PIM shall perform all activities associated with Public
Information Management for this project. In the event the PIM is not available, the Backup
PIM shall perform the required activities. The PIM shall not be the Project Superintendent.

Within ten days of the Notice to Proceed date or five days before the Pre-construction
Conference, whichever is later, and at least 14 days before the start of PIM work the
Contractor shall submit the name, contact information, and resume of the PIM and the
Backup PIM to the Engineer. The PIM and Backup PIM shall have a minimum of five years of
professional experience in public or media relations, marketing, or other related field and
appropriate verbal and written communication skills. Experience in administrative or
business office duties is not a related field.

b) Activities of the PIM. The PIM duties are:

a. On-Call. The PIM shall be available or on-call each day there is work on the project and
shall be available upon the Engineer’s request outside of normal working hours. The PIM
and the Contractor shall participate with CCD on all meetings requested by the Engineer.

b. Public Information Office. The Contractor shall establish a public information office
equipped with a telephone, a local telephone number with voicemail, which becomes
the Project Hotline, a computer, and an email address. Acceptable locations for the
project’s public information office include the project office or off-site within the
Contractor’s office or the PIM’s office. The Project Information signs shall include the
Project Hotline telephone number. The PIM shall update the Project Hotline telephone
message greeting weekly at a minimum and include the project’s anticipated completion
date and forthcoming activities for the update period. The PIM shall answer calls, listen
to voicemail, and check email throughout each day that construction operations are in
effect. The PIM, and when necessary, the Engineer, shall respond to all inquiries with a
phone call, a voicemail message, or an email within one day. The PIM shall document
the contact’s name, contact phone number or email address, and the action taken.
Within two days of receiving the message, the PIM shall enter message details and
follow-up action into the electronic reporting system.
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Project Meetings. The PIM shall participate in the weekly project meetings, discuss
communication issues, and provide a status on the items in this specification.
Lane Closure Reportmg

i.

Weekly Lane Closures. The Superintendent or PIM shall notify the Engineer one week
in advance of all planned “no work” periods and planned lane closures. The PIM shall
enter the planned weekly lane closures and updates into the electronic reporting
system for the upcoming work period, Sunday through Saturday, by Thursday at 12:00
P.M. The Engineer will approve the Lane Closure and Updates by Friday at 3:00 P.M.
Real-Time Lane Closure Changes. The Superintendent shall notify the PIM and the
Engineer at least 24 hours in advance on approved Lane Closure changes. The
Engineer will notify the PIM when the electronic reporting system is available for
changes. After completing the changes, the PIM shall notify the Engineer that the
changes are ready for review and approval.

Public Information Collateral. The PIM shall develop a variety of Public Information
Collateral to share project information for project milestones such as long-term closures
or impactful construction activities. The PIM shall ensure all public-facing deliverables
are accessible to individuals with disabilities and to ensure nondiscrimination against
persons with disabilities. Collateral includes the following:

i.

iii.

Photographs and Video Recordings. The PIM shall take digital photographs and video
recordings at regular intervals and submit them to the Engineer. The PIM may use a
cell phone camera. Photographs and video recordings shall capture a variety of work
activities and other areas of work as identified by the Contractor or the Engineer.
Public Information Collateral shall include these photographs and video recordings.
The PIM shall submit a minimum of two digital photographs or video recordings of
the project activities and progress each month. Each photograph and video recording
shall include the project number, project code, date, time, location and station or
milepost, and name of the person taking the photograph or video recording.

Maps and Graphics. The PIM shall develop maps, detour maps, and graphics for use in
Public Information Collateral.

Web Page Updates. The PIM shall submit information about the project to the
Engineer to develop a project webpage. The webpage shall be created and
completed so that the online web link can be included in the media release. The
information will include the project cost, Contractor name, duration, location,
scope, construction phasing or work schedule, potential traffic impacts, and
summary of project benefits. The PIM shall visit and perform a weekly quality
control check of the webpage to ensure the site is functioning correctly. The PIM
shall provide updates with pertinent changes in schedule information, new photos,
contact information, etc.

Stakeholder List. The PIM shall submit a Stakeholder List as a component of the
Public Information Plan with each stakeholder’s name, telephone number, email
address, and notes on communication needs for the project.
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Public Information Management Contact Sheet. The PIM shall prepare and update a
Public Information Management Contact Sheet with the names and contact
information of the individuals pertinent to the project’s public information. At a
minimum, the Contact Sheet shall include the Project Engineer/Manager, ACCM, CCD
website administrator, PIM, Backup PIM, Contractor Superintendent, and Traffic
Control Supervisor. The Public Information Plan shall include the Public Information
Management Contact Sheet.

Traffic Advisories and Project Updates. The PIM shall develop weekly traffic
advisories and project updates developed from the weekly Lane Closure Report,
including lane closures and project update information. The Engineer will approve
traffic advisories and project updates before distribution. The PIM shall email the
traffic advisory and project updates to the stakeholder list by Friday of each week to
announce the following week’s upcoming project activity. The emailed advisory may
come from the project email box or an automated distribution platform.

Media Relations. At least 14 days before the start of work or a milestone, the PIM
shall prepare media releases. The PIM shall allow the Engineer at least three-days to
review and approve the media release before distribution. The County will distribute
media releases.

Arapahoe County will address all media inquiries and media requests. The PIM shall
immediately notify the Engineer of any project and on-site situations involving the
media. When the media contacts the PIM or Contractor staff, the PIM shall provide
the media the County’s contact information.

The PIM shall prepare a media release announcing the project, summarizing the
project scope, construction phasing, construction activities that affect traffic, the
project end date, and a summary of project benefits. The PIM shall develop
additional media releases for major construction milestones, traffic control or lane
shifts, closures, project completion and as directed by the Engineer. The releases
shall also include maps or other graphics.

Project Flyers. The PIM shall develop project flyers. The PIM shall submit the draft
project flyer to the Engineer for review 10 days before the planned distribution and
shall distribute the project flyer at least 10 days before the Project’s start or
milestone. The review and approval of the project flyer will not exceed five days.
This project requires project flyers at the following milestones:

1. Initial Project Flyer

2. Completion of Project Flyer

The initial project flyer shall provide the project start and end dates, project
location, description of work, traffic impacts, scheduled work hours and workdays,
the Project Hotline telephone number, email address, web address, project map,
photo of the project area, and a construction safety message as defined by CDOT.
The PIM shall distribute the initial project flyer before construction starts.
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Develop the list of recipients via http://uspseverydoordirectmail.com, from county
GIS mapping, or other approved method. The PIM shall deliver one approved flyer
per property owner and each tenant within 10 blocks of the project limits. The
estimated number of printed flyers is 5,000. The PIM shall distribute an email
containing a digital form of the flyer to stakeholders identified in the Stakeholder
List.

Public Information Plan. The PIM shall submit a Public Information Plan (PIP) within five
days of the Pre-construction Conference. The PIP shall be specific to the project. The
PIP shall include public information strategies for affected road users using the Public
Information Collateral, the expected work zone impacts and closure details, commuter
alternatives, community, government and business relations, media relations,
identification of public information issues, proposed outreach strategies, approach to
crisis communications, the Stakeholder List, and the Public Information Management
Contact Sheet. The PIM shall update the plan when necessary and as directed by the
Engineer. The PIP is a component of subsection 630.10 Transportation Management Plan.

Limited English Proficient (LEP) Individuals. A LEP is an individual for whom English is not
their primary language and who has a limited ability to read, write, speak, or
understand English. The PIM shall provide language assistance of the Public Information
Collateral when the project is located in a community that has greater than five percent
LEP individuals. Project-related language assistance includes translation, interpretation
services, or communication in a form the LEP person understands. The PIM shall
document all measures taken to communicate with LEP persons, record all requests for
language assistance, and submit the documentation to the Engineer.

¢) Response Protocol to Arapahoe County and the Public. The PIM shall follow Table 626-1 in
responding to correspondence from stakeholders and the public:

Table 626-1 - Response Timing

Type Timing
Project Hotline calls and Answer calls and check messages throughout each day.
voice messages Respond within one day.
Email messages Respond within one day.

For high-volume situations, respond within two days.

Calls from Arapahoe County | Respond as soon as possible, and within 24 hours.

Web page inquiries Respond within one day.

For high-volume situations, respond within two days.
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METHOD OF MEASUREMENT

Public Information Management will be measured as the number of days elapsed from 14 days
before the construction start date and no earlier than the project Notice to Proceed through
Final Acceptance. Failure to provide acceptable Public Information Management will result in
withholding of payment for the days affected as determined by the Engineer.

BASIS OF PAYMENT

Payment will be made under:

Pay Item Pay Unit
Public Information Management (Tier Ill) Day

Payment for Public Information Management will be full compensation for each measured day
where the work, materials, and equipment to provide public information throughout the
project per this specification.

If the Contractor fails to complete construction within the approved contract time, Arapahoe
County will not pay for Public Information Management for the period after expiration of the
approved contract time. The Contractor shall continue to provide Public Information
Management through Final Acceptance at its expense.

Construction Signs will be measured and paid for per Section 630.
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REVISION OF SECTION 627 AND 713
PREFORMED THERMOPLASTIC PAVEMENT MARKING

Revise Section 627 and 713 of the Standard Specifications for this project as follows:
In subsection 627.09, first paragraph, delete the first sentence and replace with the following:

The markings shall consist of a resilient white, yellow, or other color thermoplastic product
with glass beads and anti-skid elements uniformly distributed throughout the entire cross-
sectional area to ensure that skid resistance and retroreflectivity are maximized.

Subsection 627.09, is revised to include the following:
(C) Inlaid Preformed Thermoplastic Pavement Marking.

All Preformed Thermoplastic Pavement Marking surfaces shall be ground before placement of
proposed marking. Depth of grinding shall be such as to completely remove any existing pavement
markings and to have a nominal depth of 125 milliinches (mils) +/- 10 mils. The inlaid area for
the new Preformed Thermoplastic Pavement Marking shall be in the same shape or pattern as the
Preformed Thermoplastic Pavement Marking that is being installed. Grinding of existing
preformed thermoplastic pavement marking and existing asphalt shall not be measured and paid
for separately, but shall be included in the work.

The grooved width for inlaid preformed thermoplastic pavement marking is called for in the
Contract. The grooved width shall be the pavement marking width plus 1 inch, with a tolerance
of + Y inch. Groove position shall be a minimum of 2 inches from the edge of the pavement
marking to the longitudinal pavement joint. The bottom of the groove shall have a smooth, flat
finished surface. The spacers between blade cuts shall be such that there will be less than a 10
mil rise in the finished groove between the blades. Grooves shall be clean, dry and free of
laitance, oil, dirt, grease, paint or other foreign contaminants. The Contractor shall prevent
traffic from traversing the grooves, and re-clean grooves, as necessary, prior to application of
the preformed thermoplastic pavement markings.

Grinding of existing preformed thermoplastic pavement marking and existing asphalt shall not be
measured and paid for separately, but shall be included in the work.

Colorado epoxy glass beads and anti-skid elements applied to the surface of the material to
ensure the required skid resistance and retroreflectivity will not be measured and paid for
separately, but shall be included in the work.

Surface shall be dry and free of dirt, dust, chemicals, and significant oily substances. Existing
pavement markings shall be removed prior to installation of Preformed Thermoplastic Pavement
Marking in areas where markings overlap. Application procedures for Portland concrete
pavement shall be as described above except a compatible primer sealer shall be applied
before application of marking to ensure proper adhesion.
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1. The Contractor shall use a durable, high skid resistant, retroreflective pavement marking
material suitable for use as interstate shields; route shields; and bike path, roadway,
intersection, airport, commercial, or private pavement delineation and markings.

a. The markings shall be a resilient white, yellow, or other color thermoplastic product,
the surface of which shall contain glass beads and abrasives in an alternating
pattern. The markings shall be resistant to the detrimental effects of motor fuels,
lubricants, hydraulic fluids, etc. Lines, legends, and symbols shall be capable of
being affixed to bituminous or Portland cement concrete pavements by the use of
the normal heat of a propane torch.

b. The markings shall be capable of conforming to pavement contours, breaks, and
faults through the action of traffic at normal pavement temperatures. The markings
shall have resealing characteristics, such that it is capable of fusing with itself and
previously applied thermoplastic when heated with the torch.

c. The markings shall not have minimum ambient and road temperature requirements
for application, without any preheating of the pavement or special storage,
handling, preheating, or treatment of the material before application.

2. Manufacturing Location, Control and International Standards Organization (ISO)
Certification: The marking material must be produced in the United States, and the
manufacturer must be 1SO 9001:2015 certified for design, development, and manufacturing
of preformed thermoplastic pavement markings, and provide proof of current certification.

3. Material: The marking material shall be composed of an ester modified rosin resistant to
degradation by motor fuels, lubricants, etc. in conjunction with aggregates, pigments,
binders, abrasives, and glass beads which have been factory produced as a finished product.
The marking material shall meet the requirements of the 2009 edition of the Manual on
Uniform Traffic Control Devices for Streets and Highways. The thermoplastic material shall
conform to American Association of State Highway and Transportation Officials (AASHTO)
designation M249, with the exception of the relevant differences due to the material being
supplied in a preformed state.

a. Graded Glass Beads
i. The material shall contain a minimum of 30 percent intermixed graded glass
beads by weight. The intermixed beads shall conform to AASHTO designation
M247, with minimum 80 percent true spheres and minimum refractive index
of 1.50.
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The material shall have factory applied coated surface beads and abrasives at
a rate of 1/2 pound (0.23 kilogram) [+ 20 percent] per 11 square feet (1
square meter) each in addition to the intermixed beads. The surface beads
and abrasives shall be applied evenly across the surface of the material so
that the surface is covered completely with glass beads and abrasive
materials. The abrasive material shall have a minimum hardness of 9 (Mohs
scale). The factory applied coated surface beads shall have a minimum of 80
percent true spheres, have a minimum refractive index of 1.50, and meet the
following gradation:

US Mesh Size Gradation Um Retained, % Passing, %
12 1700 0-2% 98 - 100%
14 1400 0-6% 94 - 100%
16 1180 1-21% 79 - 99%
18 1000 28 - 62% 38 - 72%
20 850 62 - 71% 29 - 38%
30 600 67 - 77% 23 - 33%
50 300 86 - 95% 5-14%
80 200 97 - 100% 0 -3%

b. Pigments

i.

iii.

White: The material shall be manufactured with sufficient titanium dioxide
pigment to meet Federal Highway Administration (FHWA) Docket No. FHWA-
99-6190 Table 5 and Table 6 as revised and corrected.

Red, Blue, and Yellow: The material shall be manufactured with sufficient
pigment to meet FHWA Docket No. FHWA-99-6190 Table 5 and Table 6 as
revised and corrected. The yellow pigments shall be organic and shall be
heavy-metal-free.

Other Colors: The pigments shall be heavy-metal-free.

c. Heating indicators: The top surface of the material (same side as the factory applied
surface beads/abrasives) shall have regularly spaced indents. The closing of these
indents during application shall act as a visual cue that the material has reached a
molten state allowing for satisfactory adhesion and proper bead embedment, and as
a post-application visual cue that the application procedures have been followed.
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d. Skid Resistance: The surface of the preformed thermoplastic (anti-skid material)
items shall contain factory applied anti-skid material with a minimum hardness of 9
(Mohs scale). Upon application the material shall provide a minimum skid resistance
value of 60 British Pendulum Number (BPN) when tested according to American
Society for Testing and Materials (ASTM) E303. The surface beads and abrasives shall
be applied evenly across the surface of the material so that the surface is covered
completely with glass beads and abrasive materials.

e. Thickness: The material shall be supplied at a minimum thickness of 125 mils (3.15
millimeters (mm)).

f. Retroreflectivity: The material, when applied in accordance with manufacturer’s
guidelines, shall demonstrate a uniform level of sufficient nighttime retroreflection
when tested in accordance to ASTM E1710. The applied material shall have an initial
minimum intensity reading of 275 millicandelas per square meter per lux (mcd-m-
2-1x-1) for white, as measured with a pavement marking retroreflectometer.

g. Environmental Resistance: The material shall be resistant to deterioration due to
exposure to sunlight, water, salt, or adverse weather conditions and impervious to
oil and gasoline.

Only Preformed Thermoplastic Pavement Marking material listed on the Department’s approved
products list may be used.

BASIS OF PAYMENT
Subsection 627.13 shall include the following:
Payment will be made under:
Pay Item Pay Unit

Preformed Thermoplastic Pavement Marking (Word-Symbol)(Type 1)(Inlaid) Square Foot
Preformed Thermoplastic Pavement Marking (Xwalk-Stop Line)(Type 1)(Inlaid)Square Foot

All costs associated with inlaying the Preformed Thermoplastic Pavement Markings will not be
measured and paid for separately but shall be included in the work.
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Revise Section 713 of the Standard Specifications for this project as follows:
Subsection 713.14(a) shall include the following:

Material such as lines, legends, or symbols shall be capable of being affixed to HMA or PCC
pavements. Marking shall be capable of conforming to pavement contours, breaks, and faults
etc. by the use of the normal heat of a propane torch. Marking shall be capable of withstanding
the actions of traffic at normal pavement temperatures. Marking shall have resealing
characteristics such that it is capable of fusing with itself and previously applied thermoplastic
pavement markings when heated with the torch.

Subsection 713.14 shall include the following:

(c) Performance. Marking, when applied in accordance with manufacturers’ recommendations
shall demonstrate a uniform level of sufficient night time retro-reflection when tested in
accordance to ASTM E1710-97. The applied material must have an initial minimum intensity
reading of 500 mcd-m-2-1x-1 for white and 300 mcd-m-2-1x-1 for yellow as measured with a
retro-reflectometer.

The top surface of the stencils (the same side as the factory applied surface beads) shall have
an indicator system for the contractor to properly gauge the correct amount of heat to apply
during installation. The indicator system shall have a positive visual indication, such as beads
changing color or indents closing together, when the material has reached the correct
installation temperature. The indicator system must also provide a positive, visual indication if
the material has not reached the correct installation temperature.
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REVISION OF SECTION 629
SURVEY MONUMENTATION

Section 629 of the standard specifications is hereby revised as follows:
Delete section 629 and replace with the following:

DESCRIPTION
629.01 This work consists of locating, preserving, referencing, installing and restoring land
monuments, such as Primary Control monuments from which the Right of Way or any land
boundary will be calculated, described or monumented, Public Land Survey System (PLSS)
monuments, General Land Office (GLO) monuments, Bureau of Land Management (BLM)
monuments, Mineral Survey (MS) monuments, Right of Way (ROW) monuments, property
boundary monuments and offsets, range points, benchmarks, easement monuments, and other
monuments that are required by law or regulation to be established and recorded by a
Professional Land Surveyor (PLS), along with installing or adjusting Monument Boxes.

The production of additional documentation may be required by the City Surveyors’ Office. All
such work included in this section shall be under the supervision of a PLS who is licensed in the
State of Colorado.

MATERIALS AND EQUIPMENT

629.02 The Contractor shall furnish all personnel, survey equipment, safety equipment,
materials, and traffic control necessary to perform the required monumentation and related
surveying.

CONSTRUCTION REQUIREMENTS

629.03 A Construction Survey Conference shall be held with the City Surveyor’s Office prior to
performing any surveying work under this section. The Contractor’s Surveyor (PLS) and Party
Chief shall attend. A Construction Survey Check List shall be completed and signed by the City
Surveyor’s Office and the contractor.

The Contractor shall check and verify all established Primary horizontal and vertical control
points. All survey records generated shall be the property of the City and shall be available to
the City Surveyor’s Office for inspection or reproduction at all times.

All survey records shall be transmitted to the City Surveyor’s Office for inclusion into the
project records before final project acceptance.

Electronic formats may be acceptable, please coordinate with the City Surveyor’s office.

Copies of any new Monument Records filed by the PLS with the State Board of Registration shall
be submitted to the City Surveyor’s Office prior to filing. 629.04 Locating Monuments. This work
consists of field locating all survey monumentation as discussed in 629.01 which is in place
within the project limits. A diligent search of construction zones and project limits shall be
performed by the PLS.
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629.05 Preserving and Referencing Monuments. All monuments as described in 629.01 shall be
preserved, reference and reset by a PLS within the project limits. 629.06 Installing Monuments.
All monuments as described in

629.01 shall be preserved through construction. If any monuments as described in 629.01 are to
be disturbed/removed during construction, it will be the contractor’s PLS responsibility to reset
all monuments to current City of Denver standards. Appropriate documentation will be required
for all reset monuments.

629.07 Monument Box. This survey work shall consist of installing or adjusting monument boxes
to current City or State requirements.

METHOD OF MEASUREMENT

629.08 Survey Monuments, Monument Boxes, and Adjust Monument Boxes will be measured by
the actual number of the various types installed and accepted by the Engineer. Measurement
for locating survey monuments, preserving and referencing monuments will not be measured.

BASIS OF PAYMENT

629.09 The accepted quantities will be paid for at the contract unit price for each of the pay
items listed below that appear in the bid schedule. Prior to final payment, all survey records
and documentation must be submitted and accepted by the City Surveyor’s Office. The
Construction Survey checklist, equipment calibrations, and survey records will not be paid for
separately but shall be included in the work. The locating of monuments, preserving and
referencing monuments will not be paid for separately but shall be included in the work.
Payment will be made under: Pay Item Pay Unit Survey Monument Each Monument Box Each
Adjust Monument Box Each Traffic control for monumentation and related surveying will be
measured and paid for in accordance with Section 630.
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REVISION OF SECTION 630
CONSTRUCTION ZONE TRAFFIC CONTROL

Revise Section 630 of the Standard Specifications is hereby revised as follows:
DESCRIPTION
Subsection 630.01 shall include the following:

This work consists of construction zone traffic control, Traffic Management Plan, and Method of
Handling Traffic as outlined in Section 630 of the Standard Specifications and the Traffic Control
Plan - General Special Provisions.

The plans show a general phasing scheme for the project. The Contractor shall design their own
Traffic Management Plan and Method of Handling Traffic for the project.

MATERIALS
Subsection 630.02 shall include the following:
The flagger’s STOP/SLOW paddle shall be 18 inches with letters six inches high.
Subsection 630.05 shall include the following:
Steel drum channelizing devices shall not be used for traffic control.
Subsection 630.07 shall include the following:
Non-metallic drums or tubular markers may be substituted for vertical panel channelizing devices.
Subsection 630.09 shall include the following:

Contractors and subcontractors shall equip their construction vehicles with flashing amber lights.
Flashing amber lights on vehicles and equipment shall be visible from all directions. Equipment to
be used at night shall also be equipped with flashing amber lights.

All flagging stations used at night shall be illuminated with floodlights. Street, highway lights, and
high mast lighting may be used for flagging station illumination when approved by the Engineer.
Floodlights shall be located and directed so as not to interfere with the sight of any motorists or
bicyclists, and the cost to be included in the work.

All on-site contractor personnel including superintendents are required to wear appropriate
colored, reflective safety vests.

Subsection 630.17 shall include the following:

Mobilization, reset(s), transport/haul, reuse, and removal of the Construction Zone Traffic
Control Devices will not be measured, but shall be included in the cost of each device, per plan
quantity.

Flagging will be measured by the hour, completed and accepted.
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CONSTRUCTION ZONE TRAFFIC CONTROL

BASIS OF PAYMENT
Subsection 630.18 shall include the following:

Payment will be made under:

Pay Item Pay Unit
Flagging Hour

Payment for items listed above will be full compensation for all work, materials, and equipment
to provide traffic control throughout the project per this specification.

The Contractor may provide larger construction traffic signs than those detailed in the plans, if
approved by the Engineer.

Placement, unmasking, removal, and masking of reduced speed limit signs and double fines signs
will not be measured and paid for separately but shall be included in the work.

Preparation and implementation of the Traffic Management Plan will not be measured and paid for
separately but shall be included in the work.

If the Contractor’s Traffic Management Plan and Method of Handling Traffic requires night work,
with approval of the Engineer, Night Work Lighting shall be provided and will not be measured and
paid for separately, but shall be included in the Work.
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REVISION OF SECTION 630
PORTABLE MESSAGE SIGN PANEL

Revise Section 630 of the Standard Specifications or this project as follows:

Subsection 630.01 shall include the following:
This work includes furnishing, operating, and maintaining a portable message sign panel.
Add subsection 630.031 immediately following subsection 630.03 as follows:

630.031 Portable Message Sign Panel. Portable message sign panel shall be furnished as a
device fully self-contained on a portable trailer, capable of being licensed for normal highway
travel, and shall include leveling and stabilization jacks. The panel shall display a minimum of
three - eight character lines. The panel shall be a dot-matrix type with an LED legend on a flat
black background. LED signs shall have a pre-default message that activates before a power
failure. The sign shall be solar powered with independent back-up battery power. The sign shall
be capable of 360 degrees rotation and shall be able to be elevated to a height of at least five
feet above the ground measured at the bottom of the sign. The sign shall be visible from
one-half mile under both day and night conditions. The message shall be legible from a
minimum of 750 feet. The sign shall automatically adjust its light source to meet the legibility
requirements during the hours of darkness. The sign enclosure shall be weather tight and
provide a clear polycarbonate front cover.

Solar powered message signs shall be capable of operating continuously for 10 days without any
sun. All instrumentation and controls shall be contained in a lockable enclosure. The sign shall
be capable of changing and displaying sign messages and other sign features such as flash rates,
moving arrows, etc.
Each sign shall also conform to the following:
(1) In addition to the onboard solar power operation with battery back-up, each sign
shall be capable of operating on a hard wire, 100-110 VAC, external power source.
(2) All electrical wiring, including connectors and switch controls necessary to enable
all required sign functions shall be provided with each sign.
(3) Each sign shall be furnished with an operating and parts manual, wiring diagrams,
and trouble-shooting guide.
(4) The portable message sign shall be capable of maintaining all required operations
under Colorado mountain-winter weather conditions.
(5) Each sign shall be furnished with an attached license plate and mounting bracket.
(6) Each sign shall be wired with a 7-prong male electric plug for the brake light
wiring system.

Subsection 630.13 shall include the following:
The portable message sign panel shall be on the project site at least 14 days before the start of
active roadway construction. Maintenance, storage, operation, relocation to different sites

during the project, and all repairs of portable message sign panels shall be the responsibility of
the Contractor.
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Subsection 630.18 shall include the following:
Portable message sign panels will be measured one of the two following ways:
(1) By the actual number of days each portable message sign is used on the project as
approved by the Engineer.
(2) By the maximum number of approved units in use on the project at any one time.

Subsection 630.19 shall include the following:

Pay Item Pay Unit
Portable Message Sign Panel Each
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FORCE ACCOUNTS
DESCRIPTION

This special provision contains the City and County of Denver’s estimate for force account items
included in the Contract. The estimated amounts marked with an asterisk will be added to the
total bid to determine the amount of the performance and payment bonds. Force Account work
shall be performed as directed by the Engineer.

BASIS OF PAYMENT

Payment will be made in accordance with subsection 109.04. Payment will constitute full
compensation for all work necessary to complete the item.

Force account work valued at $5,000 or less, that must be performed by a licensed journeyman
in order to comply with federal, state, or local codes, may be paid for after receipt of an
itemized statement endorsed by the Contractor.

Estimated Force Account Item Quantity Amount
F/A Minor Contract Revisions FA $10,000
F/A Erosion Control FA $10,000
F/A Environmental Health & Safety FA $6,000
Management
F/A Disposal FA $10,000

Force Account Item Descriptions:

F/A Minor Contract Revisions- Consists of minor work authorized and approved by the Engineer,
which is not included in the contract plans or specifications and is necessary to accomplish the
scope of work of this contract.

F/A Erosion Control - Supplemental erosion control measures suggested by the Erosion Control
Supervisor, but not provided for in the contract plans or specifications. All items shall be
approved by the Engineer prior to installation or they will be at no cost to the project.

F/A Environmental Health & Safety Management - This item covers reimbursement costs for a
Health and Safety Officer and/or implementation of safety precautions or procedures and/or
hazardous material handling and disposal, if required under Section 250, for unanticipated costs
encountered in the field. All items shall be approved by the Engineer prior to
installation/implementation or they will be at no cost to the project.

F/A Disposal - This Force Account is for the tipping fees assessed at the Denver Arapahoe
Disposal Site (DADS) for all removed materials as invoiced to the Engineer. All disposal fees shall
be the responsibility of the Contractor. CCD shall provide tickets and manifests for disposal.
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TRAFFIC CONTROL PLAN- GENERAL

The key elements of the Contractor's method of handling traffic (MHT) are outlined in
subsection 630.10(a).

The components of the TCP for this project are included in the following:

(1) Subsection 104.04 and Section 630 of the specifications.

(2) Standard Plan $-630-1, Traffic Controls for Highway Construction, Case No. 10,
11, 18, 24, 38 and Standard Plan $-630-2.

(3) Schedule of Construction Traffic Control Devices.

(4) Construction phasing details.

Unless otherwise approved by the Engineer, the Contractor’s equipment shall follow normal and
legal traffic movements. The Contractor’s ingress and egress of the work area shall be
accomplished with as little disruption to traffic as possible. Traffic control devices shall be
removed by picking up the devices in a reverse sequence to that used for installation. This may
require moving backwards through the work zone. When located behind barrier or at other
locations shown on approved traffic control plans, equipment may operate in a direction
opposite to adjacent traffic.

CDOT may have entered into operating agreements with one or more law enforcement
organizations for cooperative activities. Under such agreements, at the sole discretion of CDOT,
law enforcement personnel may enter the work zone for enforcement purposes and may
participate in the Contractor’s traffic control activities. The responsibility under the Contract
for all traffic control resides with the Contractor and any such participation by law
enforcement personnel in Contractor traffic control activities will be referenced in either the
Special Provisions or General Notes of the plans depending on whether the Contractor is to hire
local law enforcement or if CDOT is contracting with Colorado State Patrol for uniformed traffic
control. Nothing in this Contract is intended to create an entitlement, on the part of the
Contractor, to the services or participation of the law enforcement organization.

Special Traffic Control Plan requirements for this project are as follows:

During the construction of this project, traffic shall use the present traveled roadway unless
identified on the plans or approved by the Engineer.

The Contractor shall not have construction equipment or materials in the lanes open to traffic
at any time, unless approved by the Engineer.

The Contractor shall not perform any work requiring lane closure on the roadway between the
hours of 7:00 A.M. and 9:00 A.M. and between 4:00 A.M. and 6:00 P.M. or as directed.

At least one week before starting construction, the Contractor shall notify the City and County
of Denver Engineer of the date the Contractor intends to start construction.

All costs incidental to the foregoing requirements shall be included in the original contract
prices for the project.

134|Page



City and County of Denver

RISE Bond- Sheridan and Louisiana February 2026
UTILITIES
Known utilities within the limits of this project are:
‘l:'ll)'g.ngCOMPANY EKKELACT NAME TELEPHONE
Comcast

1601 Mile High Stadium Cir.
Denver, CO 80204

Curtis Stagner
curtis_stagner@comcast.com

720-281-8638

and Infrastructure - Traffic/ITS
5440 Roselyn Street, Building E
Denver, CO 80216

Denver Department of Transportation

Joshua Jones
joshua.jones2@denvergov.org

435-512-3229

Denver Water Department
1600 West 12th Avenue
Denver, CO 80204

Paul Peloquin
paul.peloquin@denverwater.org

720-808-3618

Holly Hills
141 Union Blvd.
Denver, CO 80228

Ismael Gomez
ismaelg@recinc.net

303-653-7305

Lumen

Denver, CO 80202

5235 Zuni St. Gary Crispe 303-995-1456
Denver, CO 80221 gcrispe@congruex.com

Verizon/MCI Lane Grady

707 17th St. Lane.grady@verizon.com 303-827-9756

Xcel Energy - Electric and Gas
10001 W. Hampden Ave.
Lakewood, CO 80227

Nathan Smith
Nathan.M.Smith@xcelenergy.com

720-648-0728

Xcel Energy - Transmission
1800 Larimer Street
Denver, CO 80202

William « Bill » Braasch
william.braasch@xcelenergy.com

303-618-5049

Zayo
1401 Wynkoop St. #500
Denver, CO 80202

Zayo.Relo.Colorado@zayo.com

720-351-6420

The work described in these plans and specifications requires coordination between the
Contractor and the utility companies per subsection 105.11 in conducting their respective
operations as necessary to complete the utility work with minimum delay to the project.

All utility installations, within CDOT Right of Way (ROW), shall be collected using CDOT’s mobile
application (PointMan). If required, please contact CDOT at cdotpointman@gmail.com in order
to obtain new login and password information. Download PointMan mobile application through
the Apple Store (i0S) or Google Play (Android). Finally, please watch the following quick start
guide, the video can be found at the following link: https://youtu.be/X-tMvnK7vZw.
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PART 1 CONTRACTOR SHALL PERFORM THE WORK LISTED BELOW:

Coordinate project construction with the performance by the utility owner of each utility work
element listed in Part 2 below. Perform preparatory work specified in Part 2 for each utility
work element. Provide an accurate construction schedule that includes all utility work elements
to the owner of each impacted utility.

Provide each utility owner with weekly updates to the schedule. Conduct detailed utility
coordination meetings prior to each construction phase to coordinate all requirements and
schedules, and provide other necessary accommodations as directed by the Engineer. Notify
each utility owner in writing, with a copy to the Engineer, prior to the time each utility work
element is to be performed by the utility owner. Provide the notice with the number of days
specified below prior to the time the utility work must begin to meet the project schedule.
Provide traffic control, as directed by the Engineer, for any utility work by the utility owner
expected to be coordinated with construction. However, traffic control for utility work outside
of typical project work hours shall be the responsibility of the utility owner.

Perform each utility work element for every utility owner listed here in Part 1. Notify each
utility owner in advance of any work being done by the Contractor to its facility, so that the
utility owner can coordinate its inspections for final acceptance of the work with the Engineer.

Project Limits - All Utility Owners

Prior to excavating, the Contractor shall positively locate (through potholing if necessary) all
potential conflicts with existing underground utilities and proposed construction, as determined
by the Contractor according to proposed methods and schedule of construction. The Contractor
shall modify construction plans to avoid existing underground facilities as needed, and as
approved by the Engineer. Please note that Colorado811 notifies member utilities, who are then
responsible for marking their own facilities - Other facilities, such as ditches and drainage pipes
may exist, and it is the Contractor’s responsibility to investigate, locate and avoid such
facilities.

Potholing shall be paid through the following CDOT Pay Items:

Pay Item Pay Unit
Potholing Hours

City and County of Denver - Traffic
The Contractor shall notify City and County of Denver one (1) week in advance of construction
operations commencing near City and County of Denver facilities.

The Contractor shall coordinate with City and County of Denver to relocate, adjust, or support

City and County of Denver facilities as shown on the utility plans, traffic signal plans and
outlined in the traffic signal specifications.
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The Contractor shall protect in place the City and County of Denver traffic facilities within the
vicinity of the project limits and shall coordinate with City and County of Denver if any facility
is found to be in conflict with construction. If a relocation, adjustment, or support is necessary,
the Contractor shall coordinate with City and County of Denver to schedule and facilitate the
work by the Contractors forces.

Timing: The Contractor shall provide City and County of Denver written notice three (3) weeks
immediately prior to each utility work element expected to be coordinated with construction.

Pay Item Pay Unit
Reset Pull Box Each
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APPENDIX A

CDOT STANDARD SPECIAL PROVISIONS

(To be Provided at AD)
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