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CITY AND COUNTY OF DENVER
DEPARTMENT OF TRANSPORTATION & INFRASTRUCTURE
SPECIAL PROVISIONS
MORRISON ROAD IMPROVEMENTS, STUART ST TO NEVADA PL

The City and County of Denver, Department of Public Works, “Standard Specifications for
Construction General Contract Conditions”, 2011 Edition and hereinafter modified shall be used
for this project.

STANDARD CONSTRUCTION SPECIFICATIONS

The Standard Construction Specifications for this Project shall consist of the applicable sections
and subsections, numbered Section 200 through Section 700, of the “Colorado Department of
Transportation Standard Specifications for Road and Bridge Construction” adopted in 2025 and as
herein modified.

The Colorado Department of Transportation (CDOT) General Provisions consists of Sections 100
through 109 of the CDOT Standard Specifications for Road and Bridge Construction. Only those
subsections listed in the table below that are marked “Yes” in the “Included” column are
incorporated into the special contract conditions. In the event of a conflict between an
incorporated CDOT section and the City and County of Denver “Standard Specifications for
Construction, General Contract Conditions”, the City’s General Contract Conditions, as amended
by the Special Conditions, apply.
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Subsection Section Title Included
101.01 Abbreviations Yes
101.02 Definitions, alphabetically Yes
102.01 Prequalification of Bidders No
102.02 Contents of Proposal Forms No
102.03 Interpretation of Quantities in Proposal Form Yes
102.04 Interpretation of Plans and Specifications No
102.05 Examination of Plans, Specs., Special Provisions, and Site Work Yes
102.06 Preparation of Proposal No
102.07 Irregular Proposals No
102.08 Combination or Conditional Proposals No
102.09 Anti-Collusion Affidavit No
102.10 Material Guaranty Yes
103.01 Consideration of Proposals No
103.02 Award of Contract No
103.03 Requirement of Contract Bonds No
103.04 Execution and Approval of Contract No
104.01 Intent of Contract Yes
104.02 Differing Site Conditions, Suspensions of Work, and Significant No
Changes in the Character of Work
104.03 Extra Work No
104.04 Maintaining Traffic Yes
104.05 Rights in and Use of Materials Found on the Work Yes
104.06 Final Cleaning Up Yes
104.07 Value Engineering Change Proposals by the Contractor No
105.01 Authority of the Engineer Yes
105.02 Plans, Shop Drawings, Working Drawings, Other submittals, and Yes
Construction Drawings
105.03 Conformity to the Contract Yes
105.04 Conformity to the Contract of Superpave Performance Graded Yes
Binders
105.05 Conformity to the Contract of Hot Mix Asphalt Yes
105.06 Conformity to the Contract of Portland Concrete Pavement Yes
105.07 Conformity to Roadway Smoothness Criteria Yes
105.08 Document Management & Professional Engineer & Professional Land Yes
Surveyor Electronic Seals
105.09 Coordination of Plans, Specifications, Supplemental Specifications, Yes
and Special Provisions
105.10 Cooperation by Contractor No
105.11 Cooperation with Utilities Yes
105.12 Cooperation between Contractors Yes
105.13 Construction Stakes, Lines and Grades Yes




Project No. 2019-PROJMSTR-0000252 Morrison Road Improvements

2024-CIP-0000105 March 20, 2026
105.14 Authority and Duties of the Project Engineer No
105.15 Duties of the Inspector Yes
105.16 Inspection and Testing of Work Yes
105.17 Removal of Unacceptable Work and Unauthorized Work Yes
105.18 Load Restrictions Yes
105.19 Maintenance During Construction Yes
105.20 Failure to Maintain Roadway or Structure Yes
105.21 Acceptance No
105.22 Dispute Resolution No
105.23 Dispute Resolution Board No
105.24 Claims for Unresolved Disputes No
106.01 Source of Supply and Quality Requirements No
106.02 Material Sources Yes
106.03 Samples, Tests, Cited Specifications Yes
106.04 Qualification of Testing Personnel and Laboratories Yes
106.05 Sampling and Testing of Hot Mix Asphalt Yes
106.06 Sampling and Testing of Portland Cement Concrete Paving Yes
106.07 Material Inspection at Plant Yes
106.08 Storage of Materials Yes
106.09 Handling of Materials Yes
106.10 Department Furnished Materials Yes
106.11 Buy America Requirements No
106.12 Certificates of Compliance No
107.01 Laws to be Observed No
107.02 Permits, Licenses, and Taxes Yes
107.03 Patented Devices, Materials, and Processes No
107.04 Restoration of Surfaces Opened by Permit Yes
107.05 Federal Aid Provisions No
107.06 Safety, Health, and Sanitation and Performance of Safety Critical Workl  Yes
107.07 Performance of Safety Critical Work Yes
107.08 Public Convenience and Safety No
107.09 Railroad-Highway Provisions No
107.10 Construction Over and Adjacent to Navigable Waters No
107.11 Barricades and Signs Yes
107.12 Use of Explosives No
107.13 Protection and Restoration of Property and Landscape Yes
107.14 Forest Protection No
107.15 Interruption of Irrigation Water Flow Yes
107.16 Responsibility for Damage Claims, Insurance Types, and Coverage, No
Limits
107.17 Opening Sections of Project to Traffic Yes
107.18 Contractor's Responsibility for Work Yes
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107.19 Furnishing Right of Way Yes
107.20 Personal Liability of Public Employees Yes
107.21 No Waiver of Legal Rights No
107.22 Third Party Beneficiary No
107.23 Archaeological and Paleontological Discoveries No
107.24 Air Quality Control No
107.25 Water Quality Control No
108.01 Subletting of Contract No
108.02 Notice to Proceed No
108.03 Project Schedule Yes
108.04 Payment Schedule No
108.05 Limitation of Operations Yes
108.06 Character of Workers, Methods of Equipment Yes
108.07 Workplace Violence Yes
108.08 Determination and Extension of Contract Time Yes
108.09 Failure to Complete Work on Time Yes
108.10 Default of Contract No
108.11 Termination of Contract No
109.01 Measurement of Quantities Yes
109.02 Scope of Payment No
109.03 Compensation of Altered Quantities Yes
109.04 Compensation for Changes and Force Account Work Yes
109.05 Eliminated Items No
109.06 Partial Payments No
109.07 Payment for Material on Hand (Stockpile Material) No
109.08 Reserved No
109.09 Acceptance and Final Payment No
109.10 Compensation for Compensable Delays No

DETAILED CONSTRUCTION SPECIFICATIONS

The Detailed Specifications for this project are defined in the City and County of Denver
Contract Requirements and Contract Documents and herein.
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STANDARD CONSTRUCTION DETAILS

Applicable City and County of Denver details are required to be used by the Contractor including
the latest edition of the following, as applicable:

A.

B.

City and County of Denver, Standards and Details for Engineering Division

City and County of Denver, Storm Drainage and Sanitary Sewer Construction Details
and Technical Specifications

City and County of Denver Department of Transportation & Infrastructure, Standard
Specifications for Construction General Contract Conditions

City and County of Denver, Wastewater Management Division Standard Details

City and County of Denver, Traffic Standard Drawings and Traffic Engineering
Services Project Specials

Denver Parks and Recreation Planning, Design and Construction Standards and
Technical Specifications

City and County of Denver, Standard Materials Management Plan

Colorado Department of Transportation (CDOT) Standard Specifications for Road
and Bridge Construction

Colorado Department of Transportation (CDOT) Standard Plans, (M&S Standards)

Federal Highway Administration (FHWA), Manual on Uniform Traffic Control Devices
(MUTCD) for Streets and Highways and the Colorado supplement thereto

American Association of State and Highway Transportation Officials (AASHTO)
Roadside Design Guide
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1-
PROJECT SPECIAL PROVISIONS

The 2025 Standard Specifications for Road and Bridge Construction controls construction of this
project. The following special provisions supplement or modify the Standard Specifications and

take precedence over the Standard Specifications and plans.

Date Page

Index Pages (Mar 20, 2026) 6-8
Commencement and Completion of Work (Mar 20, 2026) 9-10
Revision of Section 101 - Definitions and Terms (Mar 20, 2026) 11-15
Revision of Section 104 - Scope of Work (Mar 20, 2026) 16-17
Revision of Section 105 - Control of Work (Mar 20, 2026) 18-20
Revision of Section 106 - Control of Materials (Mar 20, 2026) 21
Revision of Section 107 - Legal Relations and Responsibility

To Public (Mar 20, 2026) 22-24
Revision of Section 108 - Prosecution and Progress (Mar 20, 2026) 25-28
Revision of Section 109 - Measurement and Payment (Mar 20, 2026) 29-44
Revision of Section 202 - Removal of Structures and Obstructions (Mar 20, 2026) 44-48
Revision of Section 202 - Removal of Pavement Marking (Mar 20, 2026) 49
Revision of Section 203 - Embankment Material (Mar 20, 2026) 50
Revision of Section 203 - Potholing (Mar 20, 2026) 51-52
Revision of Section 207 - Topsoil (Imported), Subgrade Soil

Preparation, and Growing Media (Mar 20, 2026) 53-61
Revisions of Section 208 - Erosion Control (Mar 20, 2026) 62
Revision Of Section 208 - Green Infrastructure (Gl) - General (Mar 20, 2026) 63-68
Revision Of Section 208 - Gl Intakes and Spillways (Mar 20, 2026) 69-70
Revision Of Section 208 - Gl Sediment Pads (Mar 20, 2026) 71
Revision Of Section 208 - Gl Curb and Gutter (Mar 20, 2026) 72
Revision Of Section 208 - Gl Walls (Mar 20, 2026) 73
Revision Of Section 208 - Gl Planter Railings (Mar 20, 2026) 74
Revision Of Section 208 - Gl Concrete Walks (Mar 20, 2026) 75
Revision Of Section 208 - GI Impermeable Geomembrane Liners  (Mar 20, 2026) 76-77
Revision Of Section 208 - GI Concrete Bioretention Growing Media (Mar 20, 2026) 78-79
Revision Of Section 208 - Gl Filter Sand Layer (Mar 20, 2026) 80
Revision Of Section 208 - Gl Drain Gravel Layer (Mar 20, 2026) 81
Revision Of Section 208 - Gl Non-Woven Geotextile Fabric (Mar 20, 2026) 82-83
Revision Of Section 208 - Gl Piping And Outlet Works (Mar 20, 2026) 84-86
Revision of Section 210 - Valve Box, Sanitary Cleanout,

and Manhole Adjustment (Mar 20, 2026) 87-88
Revision of Section 210 - Adjust Water Meter (Mar 20, 2026) 89
Revision of Section 210 - Adjust Sanitary Cleanout (Mar 20, 2026) 90
Added Section 5212 - Tree Protection and Retention (Mar 20, 2026) 94-103
Revision of Section 214 - Planting (Mar 20, 2026) 104-133
Revision of Section 214 - Soil Cells (36 Inch Depth) with Infill (Mar 20, 2026) 134-150
Revision of Section 240 - Protection of Migratory Birds (Mar 20, 2026) 151-154
Revision of Section 250 - Environmental, Health and Safety

Management (Mar 20, 2026) 155-159
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Revision of Section 304 - Aggregate Base Course
Revision of Section 401 - Plant Mix Pavements
Revision of Section 401 - Reclaimed Asphalt Pavement
Revision of Section 403 - Hot Mix Asphalt

Revision of Section 420 - Geotextile Interlayer
Revision of Section 712 - Geotextile Interlayer
Revision of Section 503 - Drilled and Vacuumed Shafts
Revision of Section 603 - Culverts and Sewer

Revision of Section 604 - Manholes and Inlets

Revision of Section 604 - Manhole Ring and Cover
Revision of Section 608 - Sidewalks and Curb Ramps
Revision of Section 609 - Curb and Gutter

Revision of Section 613 - Electrical Conduit - General
Revision of Section 613 - Electrical Meter Pedestal and Base
Revision of Section 613 - Pull Boxes

Morrison Road Improvements

March 20, 2026

(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(

Revision of Section 614 - Pedestrian Signal Face (16) (Count Down) (Mar 20, 2026)

Revision of Section 614 - Pedestrian Push Button Assembly
Extender

Revision of Section 614 - Rectangular Rapid Flashing Beacon

Added Section 621 - Back of Sidewalk Patch Back

Revision of Section 622 - Site Furnishings

Revision of Section 623 - Permanent Irrigation

Revision of Section 625 - Construction Surveying

(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(

Revision of Section 626 - Public Information Management (Tier Ill) (Mar 20, 2026)

Revision of Section 627 and 713 - Preformed Thermoplastic
Pavement Marking

Revision of Section 629 - Survey Monumentation

Traffic Control Plan - General

Allowance Account Items

Right of Way Restrictions

Utilities

END OF INDEX

(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)
(Mar 20, 2026)

160
161-164
165-167
168-171
172
173-174
175-176
177-178
179
180
181-182
183-184
185-186
187
188-189
190

191

192-196
197

198-201
202-235
236-238
239-244

245-248
249-253
254-260
261-263
264-265
266-280
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CITY & COUNTY OF DENVER DEPARTMENT OF TRANSPORTATION & INFRASTRUCTURE
STANDARD SPECIAL PROVISIONS
MORRISON ROAD IMPROVEMENTS, STUART ST TO NEVADA PL

STANDARD SPECIAL PROVISIONS

Name Date of Pages
Revision of Section 601 - Pigment in Concrete (July 1, 2025) 1
Revision of Section 614 - Galvanized Steel Poles (July 1, 2025) 1
Revision of Section 614 - Rectangular Rapid Flashing Beacons (June 5, 2025) 4
( 1

Revision of Section 627 - Pavement Marking Paint July 1, 2025)

END OF INDEX
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1-
COMMENCEMENT AND COMPLETION OF WORK

The Contractor shall commence work under the Contract per the City General Contract
Conditions. The Contractor shall begin work after Notice to Proceed is given and shall
substantially complete the work by 07/30/2027.

Working Hours

Work shall not be performed on Saturdays, Sundays, holidays, or outside of daytime working
hours, except for such work as may be necessary for proper care, maintenance, and protection of
Work already done, or in cases when the Work would be endangered or when hazard to life or
property would results. If the Contractor, or as noted otherwise in the plans and special
provisions, determine work to be necessary on Saturdays, Sundays, holidays, or at night, the
Contractor shall make prior arrangements with the Project Manager and receive written approval
at least twenty-four (24) hours before such work period so that proper inspection and engineering
services can be provided. Such approval may be revoked by the Project Manager if the Contractor
fails to maintain adequate equipment and lighting at night for the proper prosecution, control,
and inspection of the Work. If Work is done outside of approved working hours, and the Project
Manager has not assigned inspectors to the Work, the Work performed during those periods of
time may be declared defective solely on the grounds that it was not properly inspected.

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.

Holidays:

» New Year’s Day

» Martin Luther King Day
 President’s Day
 Cesar Chavez Day
» Memorial Day

» Juneteenth Day

« Independence Day
 Labor Day

» Veteran’s Day

» Thanksgiving Day
 Christmas Day

Work Restrictions for City sponsored or sanctioned events

Work may be restricted by City sponsored or sanctioned events, including the first week of May
and the first week of November for this Project. The Project Manager will inform the Contractor
of such events a minimum of two weeks before said event.
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COMMENCEMENT AND COMPLETION OF WORK

Work Restrictions for City Noise Ordinance and Street Occupancy Permit

Work shall be in conformance with the City’s Noise Ordinance and the Contractor’s street
occupancy permit. The contractor will be required to obtain a noise ordinance variance for the
scheduled weekend closures and for any additional night work that may get approved by the
Project Manager.

Substantial Completion
Substantial completion has two components:
1. Substantial completion of facilities open to the Public.
2. Substantial completion of landscape restoration and surface treatment behind back of
sidewalk.

Each component will be approved separately by the Project Manager.

END OF SECTION
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1-
REVISION OF SECTION 101
DEFINITIONS AND TERMS

Section 101 of the Standard Specification is hereby revised for this project as follows:

For purposes of this contract, the defined terms used in CDOT’s General Provisions are amended
and shall have the meanings below:

CDOT Resident Engineer: The City and County of Denver’s Project Manager, or their designated
representative.

Department: “Department” shall refer to the “City & County of Denver” or “City” in this
contract (where applicable).

Engineer: The City and County of Denver’s Project Manager, or their designated representative.

Force Account Work: References to this term shall apply to “Allowance Account Work” as
defined in this contract.

Laboratory: City and County of Denver or their designated representative

Project Engineer: The City and County of Denver’s duly authorized representative who is in
direct charge of the work and is responsible for the administration and satisfactory completion
of the project under contract.

State: City and County of Denver (where applicable).
Subsection 101.02 shall include the following:

ANSI. American National Standards Institute. Z60.1 is the national standard for nursery stock.
Balled and Burlapped Stock. Plants dug with firm, natural balls of earth in which they were
grown wrapped with burlap, tied, rigidly supported, and drum laced with twine with the root
flare visible at the surface of the ball as recommended by ANSI Z60.1.

Bare-Root Stock. Plants with a well-branched, fibrous-root system developed by transplanting or
root pruning, with soil or growing medium removed, and with not less than the minimum root
spread according to ANSI Z60.1 for type and size of plant required.

Caliper. Caliper of a trunk as measured by a diameter tape at a height six-inches (6”) above the
root flare for trees up to, and including, four-inch (4”) size at this height; and as measured at a
height of twelve-inches (12”) above the root flare for trees larger than four-inch (4”) size.
Caliper Inch. The diameter of a tree 6 inches above the root flare. The root flare is where the
first main roots attach to the trunk.

Cane. A cane shall be considered a primary stem which starts from the ground or at a point close

to the ground at a point not higher than one-fourth (1/4) the height of the plant, and which
reaches the minimum height stated in the plant size specification.
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REVISION OF SECTION 101
DEFINITIONS AND TERMS

Central leader. Also referred to as leader or the dominant leader. A continuation of the main
trunk located in the center of the crown, beginning at the lowest main scaffold branch and
extending to the top of the tree. Central leaders should be straight without defects.

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).

Circling root(s). One or more roots whose diameter is greater than ten percent (10%) of the
trunk caliper circling more than one-third of the trunk. Circling roots are unacceptable.

Clear Trunk. The portion of the trunk below the main crown which may include shortened
temporary branches.

Co-dominant. Two or more vigorous, upright branches or stems of relatively equal diameter that
originate from a common point, usually where the leader was lost or removed. Co-dominant
stems are unacceptable.

Container-Grown. Healthy, vigorous, well-rooted plants grown in a container, with a well-
established root system reaching sides of container and maintaining a firm ball when removed
from container.

Container shall be rigid enough to hold ball shape and protect root mass during shipping and be
sized according to ANSI Z60.1 for type and size of plant required.

Crown. The portion of a tree beginning at the lowest main scaffold branch extending to the top
of the tree. On younger trees, the crown may be comprised of temporary branches.

Cultivar. A named plant selection from which identical or nearly identical plant characteristics
can be produced, usually by vegetative propagation or cloning.

Diameter Breast Height (DBH). Diameter of a trunk as measured by a diameter tape at a height
54-inches (54”) above the ground line for trees with caliper of 6 inches or greater as measured
at a height of 12 inches above the root flare. Per ANSI Z60 American Standard for Nursery Stock.
Drip Zone / 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.

Duff Layer. The surface layer of native topsoil that is composed of mostly decayed leaves,
twigs, and detritus.

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

Fertilizer. A substance that is added to soil to help the growth of plants.

Finish Grade. Elevation of finished surface of planting soil.

Genus. Biological classification name for a group of related plants that share similar
characteristics or features.

Growing Media. Soil with properties suitable for plant growth.

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.

Included Bark. Bark embedded in the union between a branch and the trunk or between two or
more stems that prevents the formation of a normal branch bark ridge. Included bark is
unacceptable.

12
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REVISION OF SECTION 101
DEFINITIONS AND TERMS

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.

Kinked Root. A main root that is sharply bent. Kinked roots are unacceptable.

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.

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 the specification herein, Notable Tree(s) will be used to
describe both Champion Tree(s), and Tribute Tree(s).

Office of the City Forester (OCF). The City division within Denver Parks and Recreation
responsible for all trees in public parks, parkways, right-of-way, and other public property.
Pesticide. A substance or mixture intended for preventing, destroying, repelling, or mitigating a
pest. This includes insecticides, miticides, herbicides, fungicides, rodenticides, and
molluscicides. It also includes substances or mixtures intended for use as a plant regulator,
defoliant, or desiccant.

Pests. Living organisms that occur where they are not desired or that cause damage to plants,
animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents
(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses.

Planting Area. Areas to be planted.

Planting Soil. Standardized topsoil; existing, native surface topsoil; existing, in-place surface
soil; imported topsoil; or manufactured topsoil that is modified with soil amendments, soil
conditioners and fertilizers to produce a soil mixture best for plant growth.

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

Project Consulting Arborist. An independent consultant with a degree in forestry, horticulture,
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 (5) years of 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.

Root Ball. Root mass of a tree or shrub after digging or removal of the container. Depth is
measured from the base of the root flare to the bottom of the root ball. Width is measured
horizontally across the root ball with an approximately circular form or the least dimension for
non-round root balls, centered around the trunk within a 10% Root tolerance according to ANSI
260.1

Root Collar. Also referred to as the root flare. The transition zone where the trunk and root
zone meet.
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REVISION OF SECTION 101
DEFINITIONS AND TERMS

Root Flare. Also called “trunk flare”. The area at the base of the tree's stem or trunk where the
stem or trunk broadens to form first order roots; the area of transition between the root system
and the stem or trunk.

Scaffold Branches. Large main branches originating from the trunk that form the main structure

of the crown.

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.

Soil Amendment. Any substance which is intended to improve the physical, chemical, or other

characteristics of the soil.

Soil Conditioning. Includes, but is not limited to, any soil amendment such as fertilizer, humate,

mycorrhizae, and compost.

Species. Biological classification name for a subgroup of plants within a genus.

Stem-girdling Root. A circling, bent, or straight root that touches or rests on the trunk or root

flare that can become a permanent root. Stem-girdling roots are unacceptable.

Subgrade.

(a) In reference to planting, Subgrade shall be defined as: The surface or elevation of subsoil
remaining after excavation is complete, or the top surface of a fill or backfill before planting
soil is placed.

(b) In all other cases, Subgrade shall be defined as: The top surface of a roadbed upon which the
pavement structure, shoulders, and curbs are constructed; the top surface of soil remaining
after excavation is complete; or the top surface of fill or backfill before topsoil is placed.
Subgrade that has been treated with lime, fly ash, cement kiln dust, or combinations thereof
for stabilization will be considered subbase.

Subsoil. All soil beneath the topsoil layer of the soil profile and typified by the lack of organic

matter and soil organisms.

Substantial Completion of Erosion Control. The 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.

Surface Soil. Soil that is present at the top layer of the existing soil profile at the project site.

In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban

environments, the surface soil can be subsoil.

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.

Taper. The thickening of a trunk to the root flare or branch toward its parent base.

Temporary Branch. A small branch that is temporarily retained along the lower trunk of young

trees to promote general health and trunk taper.

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. The zone equal to 18 inches radially from the tree for every 1 inch of

trunk diameter at breast height.
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REVISION OF SECTION 101
DEFINITIONS AND TERMS

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.

(a) The diameter of the tree shall be measured at four and one-half feet (4.5’) above grade
(referred to as diameter 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.

(b) 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.

(c) 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

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).

Trunk. The main stem of a tree, beginning at the root collar and ending at the lowest main
scaffold branch.

Unsuitable Materials. Unsuitable materials refers to organic, rock and other unsuitable soil
materials that cannot be compacted to 95% of Standard Proctor Density (AASHTO T-99), at
optimum moisture +/- 2% for clay soils and 95% of Standard Proctor Density (AASHTO T-180), at
optimum moisture +/- 2% for granular soils.

Variety. A naturally occurring named plant selection subtype of a species.

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.

Weeds. Including but not limited to Puncturvine, Field Bindweed, Dandelion, Jimsonweed,
Diffuse, Spotted and Russian Knapweed, Quackgrass, Horsetail, Rush Grass, Mustard,
Lambsquarter, Chickweed, Cress, Crabgrass, Canada Thistle, Nutgrass, Blackberry, Tansy
Ragwort, Bermuda Grass, Johnsongrass, Poison lvy, Nut Sedge, Nimble Weed, Bent Grass,
Barnyard Grass, Perennial Sorrel, Cheatgrass, Kochia, Prickly Lettuce, Feral Rye, and Brome
Grass or any weed listed on Colorado Noxious Weed List and Watch List.

END OF SECTION
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SCOPE OF WORK

Revise Section 104 of the Standard Specifications for this project as follows:
Subsection 104.01 shall include the following:

The “construction limits” for the Site are defined as follows: Morrison Road from the intersection
with Stuart Street to the intersection with Nevada Place.

Construction limits include intersections as necessary to complete the Work, and placement of
signage on streets and sidewalks to be used for construction detours on the Contract Drawings.

All Work shall occur within the City and County of Denver Right-of-Way or within Temporary
Easements.

All Work shall be fully within existing City & County of Denver Right-of-Way, and easements
acquired for the purposes of construction. Impacts to existing landscaping, concrete, sidewalk,
structures, sprinklers, curbs, gutters, etc. that occur within the Right-of-Way, but are not
specifically designated to be removed or modified by the Contract Drawings or by the Engineer,
shall be repaired by the Contractor at their own expense.

Remove Subsection 104.04 and replace with the following:
Protection of Street and Road System:

The City’s street and road system includes but is not limited to permanent or temporary highway,
street, alley, bikeway, pedestrian pathway, bridge and other road or related structures.

Except in emergencies, closing or otherwise obstructing any portion of the street and road system
will be permitted only after the City has authorized the Contractor to do so. Under Department
of Transportation and Infrastructure construction Contracts, this authorization is granted by the
approval of an appropriate Traffic Maintenance Plan which has been prepared and submitted by
the Contractor.

Should the Contractor do anything to impair or otherwise diminish the capabilities of any portion
of the street and road system without an approved Traffic Maintenance Plan under a Department
of Transportation and Infrastructure Contract, and without first notifying the Project Manager,
the City may withhold progress payments or suspend the Contractor's right to proceed with the
Work. The Contractor shall be liable to the City for any costs associated with such unauthorized
impairment to the street and road system.

The Contractor shall anticipate that any detours and provisions for temporary access to the Work
site that are implied by the Technical Specifications or Special Conditions will be necessary and
shall be presumed to have included the costs associated with such detours and provisions for
temporary access in the original bid price.
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Traffic control systems such as street signs, traffic signals, traffic lane markings, and any other
equipment or facilities that aid in the control of traffic are important elements of the street and
road system. These must be protected and the Contractor shall be liable for any damages to the
system or any damages to persons and property that might result from failures in the traffic
control system that were caused by the Contractor’'s operations. The requirement that the
Contractor notify any City agency or representative of activities that may have adverse affects on
the street and road system does not relieve the Contractor of the responsibility for the protection
of that system.

In addition, all signs, barricades, or other traffic control measures shall be in conformance with
the requirements of the "Manual of Uniform Traffic Control Devices for Streets and Highways", US
Department of Transportation, Federal Highway Administration, including State of Colorado
supplements or as detailed in the Contract Documents.

The City is responsible for providing the following services throughout the Contract:
A. Maintain roadways not included in the project work/outside of the project limits.
B. Maintain roadways during suspension of work if the suspension was ordered by the
Engineer.

The Contractor is responsible for providing the following services throughout the Contract:
A. Maintenance of the Work included in the Contract as well as project approaches,
crossing, intersections, and other features to accommodate traffic.
B. Maintaining detours, both vehicular and pedestrian.
C. Maintenance of traffic during suspension of work caused by the Contractor.
D. Maintaining traffic during contract free time.
E. Perform snow removal of the roadway, sidewalks, and driveways within the project
limits for the full width of Morrison Road right of way. This work includes travel lanes open
to traffic.

END OF SECTION
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Revise Section 105 of the Standard Specifications for this project as follows:

Subsection 105.02 shall include the following:

All certifications and test reports for all applicable submittals shall conform to sections 106.12
and 106.13.

Table 105-1
CONTRACTOR SUBMITTALS
(INCLUDING CONTRACTOR QUALIFICATIONS)
Section Contractor Specialt Review Time
Description Type P.E. Seal P Y (working
No. ; Unit Review
Required? days)
207 Topsoil Varies No No 10
213 Mulching Materials Varies No No 10
214 | Soil Cell Working No Parks 15
Drawing
214 Planting Materials Varies No Parks 10
503 Drilled Shafts Qualifications No No 30
604 Gasket Manhole Working No Wastewater 15
Ring and Cover Drawing Management
Product Data
New Fence Sheet /
607 Materials Working No No 10
Drawing
613 Lights Standards \[/)Vork!ng No No 10
rawing
Traffic Signal Pole . .
614 (Mast Arm) Shop Drawing No Traffic 15
Traffic Signal Working .
614 Pedestal Pole Drawing No Traffic 15
614 | Lraffic Signal Working No Traffic 15
Equipment Drawing
622 | Bicycle Rack Product Data No No 10
Sheet
Bicycle Repair Product Data
622 Station Sheet No No 10
622 | Bench Product Data No No 10
Sheet
622 Trash Receptacle Product Data No No 10
Sheet
s Product Data
623 Irrigation System Sheet No Parks 10
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Revise Subsection 105.07 to replace all CDOT email addresses with the City Project Manager
email address.

Replace Subsection 105.09 with the following:

These specifications, the plans, and supplementary documents are intended to be
complimentary and to describe a complete work product. In interpreting the Contract
Documents, words describing materials, or work having a well-known technical or trade
meaning, unless otherwise specifically defined, shall be construed in accordance with such well-
known meaning recognized by Engineers, Designers, Architects and the trades. In resolving
inconsistencies among two (2) or more sections of the Contract Documents, precedence shall be
given in the following respective order:
1. Special Provisions
a. Project Special Provisions
b. Standard Special Provisions
2. Plans/Drawings
a. Project Plans
b. City and County of Denver Transportation Standards and Details for the Engineering
Division (2017)
d. City and County of Denver Wastewater Standard Details
e. City and County of Denver Traffic Signal, Sign, and Pavement Marking Standards
f. CDOT Standard Plans
3. City and County of Denver General Contract Conditions
4. CDOT Supplemental Specifications
5. CDOT Field Materials Manual
6. CDOT 2025 Standard Specifications for Road and Bridge Construction
7. Contractor’s Bid, Notice to Proceed, and other project references and documents

Subsection 105.11 shall include the following:

The Regional Transportation District (RTD) operates a bus route along Morrison Road through the
project limits. The Contractor shall coordinate with RTD throughout the project duration,
including but not limited to, construction schedule, lane closures, full closures of Morrison Road,
detour routes, bus stop closures, and any other coordination required to complete the project.
The Contractor’s construction traffic control and method of handling traffic shall allow the bus
route to operate through the project limits throughout the duration of the project except during
the full closures of Morrison Road. All other bus stops shall remain at their current location.
Closure of bus stop, removal of bus stop sign, re-setting of bus stop sign, single lane closure, full
closure of Morrison Road and any other coordination with RTD shall be a minimum of 2-weeks
prior to the work. Temporary bus stops shall include RTD compliant access and grades.
Coordination with RTD and all costs of whatsoever nature and incidental to the foregoing
requirements will not be paid for separately but shall be included in the Work.
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Subsection 105.12 shall include the following:

The Contractor is hereby notified that there will be active construction projects in the
surrounding area and within the limits of this project. The Contractor shall coordinate and
cooperate fully with any and all other contractors doing construction work within the limits of
the project. These projects may affect the Contractor’s schedule. The Contractor shall
coordinate all construction activities, including detours, traffic control and lane closures so as to
not adversely impact the contractor’s operations or the traveling public.

All traffic control conflicts that arise between the needs of the various construction contractors
or other agencies shall be brought to the attention of the Engineer. The Engineer shall
determine the method of resolution in such instances. In all instances, the Contractor must
possess a valid Revocable Street Occupancy Permit issued by the City of Denver in order to
occupy or perform any work within the Right-of-Way. See Revision of Section 630 Construction
Zone Traffic Control for further information.

Claims filed for impact from outside contractor presence due to the Contractor’s failure to
coordinate will not be recognized or considered.

The following is a list of known projects within the surrounding area that the Contractor may
need to coordinate activities with:

1. Westwood Recreation Center (2025 - 2027)

2. SH-95/Sheridan Intersection Project (2027 - 2028)

3. Mississippi Intersection Safety & Operational Improvements (2027-2028)

All costs subsidiary and incidental to the foregoing requirements shall be included in the original
contract prices for the project and will not be paid separately. All of the Contractor’s costs of
whatsoever nature required to satisfy all of the above requirements shall be included in the
work and no additional payment will be made.

Subsection 105.17 shall include the following:

Materials and equipment incorporated into the Work may have, or as a result of the
construction process may develop, hidden defects. Such defects shall be known as latent
defects, and, subject to applicable law, the Contractor shall guarantee that such latent defects,
when discovered, will be remedied at no cost to the City.

If the City incurs additional costs in determining or verifying the existence of latent defects,
such costs shall be reimbursed by the Contractor.

END OF SECTION
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Section 106 of the Standard Specifications is hereby revised for this project as follows:
In subsection 106.03, delete the third paragraph and replace with the following:

DOTI’s Quality Assurance (QA) sampling and testing will be done in accordance with the OA
Frequency Guide Schedule and procedures contained in the CDOT Field Materials Manual and will
be used for acceptance of materials on the project. The Contractor will be responsible for
process control testing and sampling, Quality Control (QC), in accordance with the OA Frequency
Guide Schedule and procedures contained in the CDOT Field Materials Manual or as directed by
the DOTI Project Manager.

Subsection 106.03, delete the first sentence of paragraph 5.

In subsection 106.03, delete the second sentence of paragraph 5 and replace with the
following:

DOTI’s QA sampling and testing will be made by and at the expense of DOTI. Contract QC
sampling and testing will be at the Contractor’s expense.

At the end of Subsection 106.08, add the following:

The approved invoice value of materials and equipment delivered to the Work site but not yet
incorporated into the Work or properly secured in a bonded and insured off-site location, if
verified by the Project Manager, may be, at the sole discretion of the Deputy Manager, included
in a progress payment. Evidence of such bonding and insurance shall be submitted by the
Contractor before any such payment may be made. Such materials and equipment shall be
separately identified in measurable units. Although the City may pay for such materials and
equipment, the Contractor shall be solely responsible for the care of such materials and
equipment, for replacing at no cost to the City any such materials or equipment that may be
damaged, stolen or lost, and for incorporating such materials into the Work.

A. If the Contractor fails to maintain adequate protection from the elements or other
adverse conditions, the Project Manager may at any time withdraw payment for such
inadequately protected materials and equipment.

B. Materials or equipment for which the Contractor is requesting payment must be fully
fabricated and complete units ready to be incorporated into the Work with no other
fabrication required. The City will not pay for raw materials delivered to a fabricator's
shop facilities.

END OF SECTION
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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:

Replace Subsection 107.02 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 cost of CCD
permits will be waived. CDPHE permit costs shall not be paid for separately but shall be included

in the work.

Prior to beginning work, the Contractor shall furnish the Engineer with a written list of all
permits required for the proper completion of the contract. The list shall clearly identify the
types of permits that must be obtained before work on any particular phase or phases of work
can be started. Copies of the fully executed permits shall be kept at the work site and shall be
furnished to the Engineer upon request. The contractor shall obtain and comply with the
provisions of all required permits and variances, including those listed below, at no additional
cost to the project. Additional permits not specifically listed here may be required and
procurement of and compliance with such permits is the responsibility of the Contractor at no
additional cost to the project.

Permits, Clearances, | Required | Responsible Notes

Etc. by: Party:

Tree Removal Permit | CCD Contractor Tree removals for the project have been

Forestry coordinated with Forestry. Contact Office

of the City Forester to obtain permit
prior to removing or trimming trees.

Construction Activities | CCD Contractor Contractor will obtain the permit and

Stormwater Discharge modify as required based on the

Permit (CASDP) Contractor’s means and methods.
Contractor shall comply with permit
requirements.

Colorado Discharge CDPHE Contractor Contractor will obtain the permit and

Permit System (CDPS) modify as required based on the

General Permit for Contractor’s means and methods.

Stormwater Discharges Contractor shall comply with permit

Associated with requirements.

Construction Activity

Noise Variance CCD Contractor The Contractor shall be responsible for

obtaining a variance as needed during
construction. See Revision to Subsection
107.06 below for additional information.
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Permits, Clearances, | Required | Responsible Notes

Etc. by: Party:

Revocable Street CCD Contractor These include the Method of Handling

Occupancy Permits Traffic, which the Contractor is entirely
responsible for creating, submitting, and
obtaining the City’s approval on.

Method of Handling CCD Contractor The Contractor is responsible for

Traffic submitting and obtaining approval of
MHT’s from the City and County of
Denver.

The Department reserves the right, at the sole discretion of the Project Manager, to withhold
payment, reject a subconsultant on the project, or terminate the contract if the Contractor or
subcontractor does not obtain all licenses and permits for the project or does not pay the required
taxes and fees.

All of the Contractor’s costs of whatsoever nature required to obtain and comply with the
requirements of all permits, whether they are listed in this Section or not, shall be included in the
Work, and no additional payment will be made.

Subsection 107.07 shall include the following "Safety Critical Items" for this project:
1. The City and County of Denver (CCD), Noise Control Ordinance for all construction activities

Contractors shall comply with the City and County of Denver (CCD), Noise Control Ordinance for
all construction activities scheduled to occur between the hours of 9:00 p.m. to 7:00 a.m. Monday-
Friday and 5:00 p.m. and 8:00 a.m. Saturday through Sunday if noise levels are expected to exceed
50 dBA in residential areas or 60 dBA in commercial areas. Nighttime construction activities
exceeding noise levels during these restricted hours may not be initiated without first obtaining
this permit variance from CCD. The Contractor is advised to apply for anticipated construction
noise variances immediately after Notice to Proceed, NTP, is issued or as directed by the City
Project Manager. Failure to obtain the required construction noise variances will not relieve the
Contractor from the obligation to fulfil the requirements set forth by CCD.

Under any circumstances where nighttime construction activities will take place between the
restrictive hours listed above where noise levels will exceed the noise impact thresholds, the
Contractor is required to apply for a construction noise variance no less than one month before
the startup date for construction. Note: the CCD board only meets the 2nd Thursday of every
month.
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Applications shall be submitted through the Denver Department of Environmental Health (DEH)
for application processing.

The contractor is responsible for fulfilling the requirements set forth by CCD and is responsible
for obtaining the permit variance prior to the construction startup date. All exemption requests
and permitting requirements will not be paid for separately but will be included in the work.

If the Contractor is ordered to cease operations due to violations of a noise ordinance as a result
of equipment back up alarms, the Contractor shall take whatever actions are necessary to
comply with the ordinance and continue work on the project. This includes the option of using
an observer in lieu of using the equipment’s back up alarms as allowed by 29 CFR 1926.601(b) (4)
(I1) of the OSHA Safety and Health Standards. Should the Contractor fail to mitigate the noise
ordinance violation, the Contractor shall be deemed to have waived any right to a claim as a
result of work suspension or being required to perform the work at times not specified in the
Contract.

If the Contractor uses an observer in lieu of back up alarms, the Contractor shall follow all of the
OSHA requirements regarding the use of observers.

All costs incidental to the foregoing requirements shall be included in the original contract
prices for the project.

2. Caissons at traffic signals

3. Urban work near and/or where pedestrian or bicycle pathways must be maintained during
construction

Subsection 107.13 shall include the following:
The Contractor shall protect trees as shown in the plans and shall coordinate with the City and

County of Denver Office of Forestry. See Added Section 5212 Tree Retention & Protection Special
Provision for additional information.

END OF SECTION
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Section 108 of the Standard Specifications is hereby revised for this project as follows:
Subsection 108.03(b) shall include the following:

Within ten (10) days of the issuance of Notice to Proceed, the Contractor shall submit a
construction schedule which shall provide for the expeditious and practicable execution of the
Work. Such construction schedule shall be in a Critical Path Method (CPM) format. The
Contractor shall, once a month, submit a progress report and an updated schedule and as
requested by the City Project Manager.

The minimum salient features shall be shown on the Contractor's Critical Path Schedule include:
. Notice to Proceed

. Public Outreach

. Mobilization(s)

. Construction Traffic Control and RSOP Permit Review

. Detour(s)

. Best Management Practices/Erosion Control

. Removal of Pavement

. Removal of Sidewalks

9. Removal of Curb & Gutter

10. Utility relocations

11. Lighting and Electrical Conduit

12. Storm Sewer Modifications

13. Concrete Paving

14. Asphalt Paving

15. Curb and Gutter, Curb Ramps

16. Sidewalk

17. Final Signing

18. Median and Amenity Zone Concrete Cover Material or Pavers
19. Traffic Signals

20. Landscape Restoration

21. Anticipated Substantial Completion and Opening to Traffic
22. Anticipated Final Completion

23. Project Cleanup

CONOUTNWN =

All Contractor pay items shall be included in the Contractor's schedule.
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No additional payment will be made for out of sequence work. No additional payment will be
made for any provisions taken by the Contractor because of any weather conditions encountered
during the duration of the Project. All of the Contractor’s costs of whatsoever nature for any
provisions required or taken for placement of concrete during warm/hot weather will be
included in the cost of the Work, and no additional payment will be made.

Replace Subsection 108.08 with the following:

The contract time is stated in the Commencement and Completion of Work special provision.
The contract time will be used to determine the contract completion date.

Contract Time.
The Contractor shall complete the work by 07/30/2027.

Delay

Any event, action or factor that extends the performance period of the Contract.
1. Excusable Delay: A delay that was beyond the Contractor’s control and was not due to
the Contractor’s fault or negligence. The Department may grant a contract time
extension for an excusable delay.
2. Nonexcusable Delay: A delay that was reasonably foreseeable or within the control of
the Contractor that the Department will not grant a contract time extension.
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Delays in delivery of materials or fabrication scheduling resulting from late ordering, financial
considerations, or other causes that could have been foreseen or prevented will be considered
nonexcusable delays. However, delays caused by fuel shortage or delay in delivery of materials
to the Contractor due to some unusual market condition caused by industry-wide strike, national
disaster, areawide shortage, or other reasons beyond the control of the Contractor that prevent
procurement of materials or fuel within the allowable contract time limits will be considered
excusable delays.

Extension of Contract Time.

The Contractor shall provide a written notice of delay within seven days of determining the need
for additional contract time. The notice of delay shall describe the nature and specific cause of
the delay. Failure to submit the written notice of delay within seven days constitutes a waiver of
entitlement to additional time.

The Contractor shall submit the time extension request and supporting analysis within 30 days of
the written delay notice. The request shall include a schedule analysis with all information
needed to support the time extension request using a method approved by the Engineer. The
Contractor’s assertion alone, that insufficient contract time was specified is not a valid reason
for an extension of contract time.

The analyses shall show a delay to the critical path in order to obtain a contract time extension.
The Contractor shall demonstrate that efforts were made to avoid the delay by resequencing the
work or by using other reasonable alternatives. Failure to submit the documentation to support
the time extension request within 30 days of the Contractor’s written notice of delay constitutes
a waiver of entitlement to additional time. The Engineer’s review of the time extension request
will not exceed 15 days.

When the Engineer grants a contract time extension, the revised Contract Completion date will
be in effect as though it were the original contract date.

Replace Subsection 108.09 with the following:

A daily charge will be made against the Contractor for each calendar day that any work remains
uncompleted after the elapsed contract time. A daily charge will also be made against the
Contractor for each calendar day a roadway closure remains in place after the allowable closure
time set forth in this contract. These daily charges will be deducted from any money due the
Contractor. This deduction will not be considered a penalty, but as liquidated damages.
Liquidated Damages per Calendar Day are set at $5,000.

This amount applies to days worked beyond the contracted Final Completion day.
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Due account shall be taken of any adjustment of the contract time for completion of the work
granted under the provisions of subsection 108.08.

Permitting the Contractor to continue and finish the work or any part thereof after elapse of
contract time will not operate as a waiver on the part of the Department of any of its rights
under the Contract.

Deductions assessed as liquidated damages under this subsection shall not relieve the Contractor
from liability for any damages or costs resulting from delays to other contractors on the project
or other projects caused by a failure of the assessed Contractor to complete the work according
to contract times.

Section 108 shall include additional the following additional requirement:
All costs subsidiary and incidental to the requirements of this contract shall be included in the
original contract prices for the project and will not be paid separately. All of the Contractor’s

costs of whatsoever nature required to satisfy all of the above requirements shall be included in
the Work, and no additional payment will be made.

END OF SECTION
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Section 109 of the Standard Specifications is hereby revised to include:
Subsection 109.03 is hereby deleted and revised to include:

Compensation for Altered Quantities

Construction Agreed Price. When the accepted quantities of work vary from the quantities in the
Contract, The Contractor shall accept as payment in full, payment at the original contract unit
prices for the installed and accepted quantities of work up to the original quantities shown in
the Construction Agreed Price proposal, except as defined in subsections 104.02, 104.03, and
108.11 as approved by the Project Manager. All planned Allowance Account items will be paid
for as listed in the Project Special Provision, Allowance Account Items. Overruns directed by the
Project Manager on original quantities as accepted in the Construction Agreed Price proposal
shall be paid for under the existing line item and will be reconciled against the Allowance
Account item.

Overruns approved by the Project Manager on original quantities as accepted in the Construction
Agreed Price proposal shall be paid for at the original contract unit prices under the planned
Allowance Account Item.

If items and their original quantities shown in the Construction Agreed Price proposal change or
are modified by the Department between acceptance of the CAP proposal and issuance of the
final construction plans and specifications, the Contractor shall accept as payment in full at the
original contract unit prices for the quantities that have changed. When the method of
measurement is designated as a pay plan quantity, the Contractor shall accept as full payment
at the unit contract price for the designated plan quantity. Allowance will not be made

except as provided in subsections 104.02, 104.03, and 108.11, for any increased expense, loss of
expected reimbursement, or loss of anticipated profits suffered or claimed by the Contractor
resulting either directly from such alterations or indirectly from unbalanced allocation of
overhead expense among the contract items or from any other cause.

Subsection 109.04 is hereby revised to include:

Overruns on all bid items and quantities that are allowed to be overrun as defined in subsection
109.03 will be paid for using Allowance Account Quantity Variance. All bid items and quantities
that will be paid for using the individual Allowance Accounts will be as described below. The
Allowance Accounts reflect known project risks and remaining open risks identified in the
Contractor’s Risk Identification worksheet at the time of contracting.

The following Risk IDs: 01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 11, 12, and 13 are identified for

this project. Each Risk ID is described below and each Risk ID has an individual maximum
amount.
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RISK ID No.: 01
RISK TITLE: A/A Quantity Variance

RISK DEFINITION:

When accepted quantities of work vary from the quantities in the Contract Documents, the
Contractor shall accept as payment in full, payment at the original contract unit prices for the
actual installed and accepted quantities shown in the GMP Proposal, except for those items listed
under Allowances. All quantity variances shall be approved by the City’s Project Manager.
Changes to the Design Documents resulting in quantity adjustments during construction shall
follow Title 11 of the General Conditions and are not covered under this item.

RISK TRIGGER:
One or more final accepted quantities for pay items vary from the quantity listed in the
contract.

MEASUREMENT AND PAYMENT:

The Contractor will provide documentation substantiating the cost associated with Quantity
Variance above what is shown on the contract documents. The costs for Quantity Variance will
be tracked and substantiated with vendor pricing and daily allowance account sheets using
agreed upon rates.

Risk ID No. 01, Quantity Variance for the Morrison Road Improvements project, has a maximum
amount of $240,000.00 for the costs described above.

This amount is estimated based on approximately 4.00% of the cost shown in the Contractor’s
schedule of values of all contract item numbers shown on the plans in the Summary of
Approximate Quantities, excluding lump sum items.

0.04 x $6,000,000.00 = $240,000.00.
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RISK ID No.: 02
RISK TITLE: A/A Minor Contract Revisions

RISK DEFINITION:

This work consists of minor work authorized and approved by the City Project Manager, which is
not included in the contract plans or specifications and is necessary to accomplish the scope of
work of the Contract.

RISK TRIGGER:
Work requested by the City Project Manager.

MEASUREMENT AND PAYMENT:

The Contractor will provide documentation substantiating the cost associated with Minor
Contract Revisions above what is shown on the contract documents. The costs for Minor Contract
Revisions will be tracked and substantiated with vendor pricing and daily allowance account
sheets using agreed upon rates.

Risk ID No. 02, Minor Contract Revisions for the Morrison Road Improvements project, has a
maximum amount of $440,000.00 for the costs described above.

This amount is estimated based on approximately 4.00% of an approximate contract value of
$11,000,000.00.

0.04 x $11,000,000.00 = $440,000.00
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RISK ID No.: 03
RISK TITLE: A/A Full Depth Pavement Patching

RISK DEFINITION:

This Allowance consists of payment for additional full depth pavement patching at areas as
directed by the City’s Project Manager. It is anticipated that the existing condition of the
pavement will be assessed after the 3-inch HMA (Planing) occurs. The City will determine
additional areas to patch, if any, within the planed area. Full Depth Pavement Patching includes
sawcutting, removal of existing asphalt pavements, geotextile over concrete pavement,
aggregate base course, and asphalt patching. Subgrade preparation of existing in-place material
is included.

The estimated quantity of full depth pavement patching is approximately 1,300 SY.

Means and methods of Contractor’s work shall be coordinated with the project manager prior to
the work.

RISK TRIGGER:
An area of pavement distress identified by the Project Manager after milling operations have
been completed.

MEASUREMENT AND PAYMENT:

The Contractor will provide documentation substantiating the cost associated with Full Depth
Pavement Patching above what is shown on the contract documents. The costs for Full Depth
Pavement Patching will be tracked and substantiated with vendor pricing and daily allowance
account sheets using agreed upon rates.

Risk ID No. 03, Full Depth Pavement Patching for the Morrison Road Improvements project, has a
maximum amount of $98,000.00 for the costs described above.

This amount is estimated based on the following information. Item No. shown is contract item
shown in plans and Contractor bid item in Contractor’s schedule of values.
e Item No.: 202-002200-100/290, Removal of Full Depth Asphalt - Roadway (8 inch), 1,300
SY, $31.27 per SY = $40,651.00
» Item No.: 202-05026/280, Sawing Asphalt Material (6 inch), 3200 LF, $1.20 per LF =
$3,840.00
« Item No.: 304-06007/610, Aggregate Base Course (Class 6), 65 CY, $209.12 per CY =
$13,592.80
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» Item No.: 403-00720/620, Hot Mix Asphalt (Patching) (Asphalt), 160 TN, $224.11 per TN =
$35,857.60

« Item No. 420-00255/XXX, Geotextile (Interlayer) (Special), 380 SY, $10.00 per SY, =
$3,800.00

These amounts rounded are $98,000.00.
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RISK ID No.: 04
RISK TITLE: A/A Subgrade Repair

RISK DEFINITION:
This Allowance consists of payment for replacement of existing subgrade materials with new
materials due to inability to create an acceptable foundation for placement of proposed
pavements and concrete flatwork. The work includes removal of unsuitable material and
acceptable replacement material. It is estimated that up to 370 CY of unsuitable subgrade
material may be encountered in the following scenarios:

o Under Sidewalk

o Under Curb and Gutter

o Under Pavements

This item does not account for the Contractor’s inability to protect the subgrade material.

The estimated quantity of subgrade repair is approximately ten areas of 100 feet long by 10 feet
wide by 1 foot deep totaling approximately 370 CY.

RISK TRIGGER:
A determination by the Contractor and approved by the Project Manager that existing soil
conditions would be detrimental to the roadway or embankment if left in place.

MEASUREMENT AND PAYMENT:

The Contractor will provide documentation substantiating the cost associated with Subgrade
Repair above what is shown on the contract documents. The costs for Subgrade Repair will be
tracked and substantiated with vendor pricing and daily allowance account sheets using agreed
upon rates.

Risk ID No. 04, Subgrade Repair for the Morrison Road Improvements project, has a maximum
amount of $71,000.00 for the costs described above.

This amount is estimated based on the following information. Item No. shown is contract item
shown in plans and Contractor bid item in Contractor’s schedule of values.
» Item No.: 203-00000/290, Unclassified Excavation, 370 CY, $86.00 per CY = $31,820.00
« Item No.: 304-06007/610, Aggregate Base Course (Class 6), 370 CY, $105.00 per CY =
$38,850.00

These amounts rounded up are $71,000.00
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RISK ID No.: 05
RISK TITLE: A/A Adjust Utilities

RISK DEFINITION:

This Allowance consists of payment for work required for any additional public utility
adjustments or conflicts impacted by the Work. Additional work may include adjustment of
unforeseen pull boxes, handholes, or manholes. This item shall be used to adjust existing on site
utilities. All usage of this item shall be pre-approved by the City’s Project Manager and in
accordance with the requirements of the Project Special Provisions - Utilities. This item does not
apply to privately owned utilities in the public right of way which are subject to the City’s
Notice of Clearance process.

RISK TRIGGER:
An unknown or additional utility is found requiring adjustment.

MEASUREMENT AND PAYMENT:

The Contractor will provide documentation substantiating the cost associated with Adjust
Utilities above what is shown on the contract documents. The costs for Adjust Utilities will be
tracked and substantiated with vendor pricing and daily allowance account sheets using agreed
upon rates.

Risk ID No. 05, Adjust Utilities for the Morrison Road Improvements project, has a maximum
amount of $7,000.00 for the costs described above.

This amount is estimated based on the following information. Item No. shown is contract item
shown in plans and Contractor bid item in Contractor’s schedule of values.

« Item No.: 210-04010/480, Adjust Manhole, 3 EA, $890.40 per EA = $2,671.20

« Item No.: 210-04050/490, Adjust Valve Box, 9 EA, $333.90 = $3,005.10

e Item No.: 210-04060/500, Adjust Water Meter, 1 EA, $700.67 = $700.67

These amounts rounded up are $7,000.00.
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RISK ID No.: 06
RISK TITLE: A/A Modify Utilities

RISK DEFINITION:

This Allowance consists of payment for work required for any unknown public utility adjustments
or conflicts or private service line relocations impacted by the Work. Work is anticipated to
include modifications of unknown public water or sanitary lines,adjustment to existing water
and sanitary service lines to properties, and potentially temporary bypass lines along the
Project. Additional work may include adjustment of unforeseen pull boxes, handholes, or
manholes. This item shall be used when new materials are required to complete the work due to
condition or nature of modification of the existing utility. All usage of this item shall be pre-
approved by the City’s Project Manager and in accordance with the requirements of the Project
Special Provisions - Utilities. This item does not apply to privately owned utilities in the public
right of way which are subject to the City’s Notice of Clearance process.

RISK TRIGGER:
An unknown or additional utility is found requiring modification or an adjustment using existing
in-place utility materials cannot be made.

MEASUREMENT AND PAYMENT:

The Contractor will provide documentation substantiating the cost associated with Modify
Utilities above what is shown on the contract documents. The costs for Modify Utilities will be
tracked and substantiated with vendor pricing and daily allowance account sheets using agreed
upon rates.

Risk ID No. 06, Modify Utilities for the Morrison Road Improvements project, has a maximum
amount of $20,000.00 for the costs described above.

This amount is estimated based on the following information. No modification items are included
in the contract; therefore, similar CDOT items are used to develop amounts.

e CDOT Item 202-00031 Removal of Fire Hydrant, 1 EA

« CDOT Item No.: 210-04015, Modify Manhole, 2 EA, $5,000.00 per EA = $10,000.00

* CDOT Item No.: 619-06060, 6 Inch Ductile Iron Pipe, 20 LF

e CDOT Item No.: 619-50320 4 Inch Plastic Pipe, 20 LF

e CDOT Item No.: 619-50480 6 Inch Plastic Pipe, 20 LF

e CDOT Item No.: 619-75048 6 Inch Gate Valve, 5 EA

e CDOT Item No.: 619-78048 6 Inch Fire Hydrant, 1 EA
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RISK ID No.: 07
RISK TITLE: A/A Furnish and Install Electrical Service

RISK DEFINITION:

This work is for all costs from the power service provider (Xcel Energy), and all necessary
materials, labor and coordination required to maintain existing or establish new power sources
required for permanent operation of equipment as shown in the plans and for construction needs
at the direction of the City's Project Manager. This is anticipated to include multiple power
services for irrigation, lighting, and traffic signal work.

RISK TRIGGER:
Electrical power connection to constructed project elements is required.

MEASUREMENT AND PAYMENT:

The Contractor will provide documentation substantiating the cost associated with Furnish and
Install Electrical Service above what is shown on the contract documents. The costs for Furnish
and Install Electrical Service will be tracked and substantiated with vendor pricing and daily
allowance account sheets using agreed upon rates.

Risk ID No. 07, Furnish and Install Electrical Service for the Morrison Road Improvements project,
has a maximum amount of $95,000 for the costs described above.

This amount was estimated based on correspondence with Xcel during the design development
phase of the project.
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RISK ID No.: 08
RISK TITLE: A/A Environmental Health & Safety Management

RISK DEFINITION:

Environmental Health & Safety Management is payment for additional environmental health and
safety work required and authorized by the City's Project Manager but not included in the
Technical Specifications Section 250 and Revision of Section 250 - Environmental, Health, and
Safety Management bid items listed in the summary of approximate quantities in the Contract
Drawings. This Allowance includes, but is not limited to, the removal, sample collection,
analytical testing, containerization, transportation, and disposal or treatment of contaminated
groundwater; miscellaneous hazardous materials handling; any required asbestos and lead
handling; air monitoring; analytical testing of soil, and removal of contaminated soils and
materials. Tipping fees associated with disposal at the Denver Arapahoe Disposal Site (DADS) will
be paid separately by the City.

RISK TRIGGER:
A determination by the Health and Safety Officer or Materials Management Plan Supervisor that
additional Environmental Health and Safety work is required.

MEASUREMENT AND PAYMENT:

The Contractor will provide documentation substantiating the cost associated with
Environmental Health & Safety Management above what is shown on the contract documents.
The costs for Environmental Health & Safety Management will be tracked and substantiated with
vendor pricing and daily allowance account sheets using agreed upon rates.

Risk ID No. 08, Environmental Health & Safety Management for the Morrison Road Improvements
project, has a maximum amount of $81,500.00 for the costs described above.

This amount is estimated based on the following information. Additional environmental, health
& safety items would be needed to complete this work as described in Revision of Section 250
Environmental, Health & Safety.
« Environmental Health and Safety Management, 1 LS, $5,000.00 per LS = $5,000.00 (as
additional work beyond original contract work)
« Health Safety Officer, 8 HR, $300.00 per HR = $2,400.00 (as additional work beyond
original contract work)
» Materials Management Plan Supervisor, 16 HR, $250.00 per HR = $4,000.00 (as
additional work beyond original contract work)
« Certified Asbestos Building Inspector, 16 HR, $200.00 per HR = $3,200.00
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« Material Sampling and Delivery - Chemical, 10 EA, $250.00 per EA = $2,500.00
e Material Sampling and Delivery - Asbestos , 4 EA, $500.00 per EA = $2,000.00
» RACS Excavation, Loading, and Transportation, 18 CY, $200.00 per CY = $3,600.00

» Solid Waste Excavation, Loading, and Transportation, 44 CY, $200.00 per CY =
$8,800.00

Additional potential work under this Allowance is contaminated groundwater. Based on
excavation at recent adjacent sites and investigations performed during design development,
the potential of encountering groundwater is low to very low. However, to address this potential
risk, an amount of $50,000 is included to address contaminated groundwater, if encountered.
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RISK ID No.: 09
RISK TITLE: A/A Fuel Cost Adjustment

RISK DEFINITION:

Payment adjustment will be made in accordance with subsection 109.6, (i) of the CDOT Standard
Specifications for Road and Bridge Construction as modified by the CDOT Standard Special
Provision current as of the date of full execution of the Construction Contract.

RISK TRIGGER:
Adjustment requested by the Contractor or City Project Manager.

MEASUREMENT AND PAYMENT:

The Contractor will provide documentation substantiating the cost associated with Fuel Cost
Adjustment above what is shown on the contract documents. The costs for Fuel Cost Adjustment
will be tracked and substantiated with vendor pricing and daily allowance account sheets using
agreed upon rates.

Risk ID No. 09, Fuel Cost Adjustment for the Morrison Road Improvements project, has a
maximum amount of $21,000.00 for the costs described above.

This amount is estimated based on CDOT’s Monthly Fuel Cost Adjustment Worksheet and
included the items shown below.

* Removal of Asphalt Mat (Planing)

* Unclassified Excavation

» Aggregate Base Course (Class 6)

* Hot Mix Asphalt (Patching)(Asphalt)

* Hot Mix Asphalt (Grading SX) (100)(PG 64-28)

» Concrete Pavement (6 Inch) (Special)

» Concrete Pavement (11 inch)
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RISK ID No.: 10
RISK TITLE: A/A Existing Amenity Upgrades

RISK DEFINITION:

This Allowance consists of payment for work required for any rehabilitation/upgrades to existing
planters and utility cabinets to remain along the corridor. This work may include painting,
repainting, art installation, tiling, or other surface modifications as determined by the City
Project Manager in coordination with the community.

RISK TRIGGER:
City Project Manager determines existing amenity upgrades are required.

MEASUREMENT AND PAYMENT:

The Contractor will provide documentation substantiating the cost associated with Existing
Amenity Upgrades above what is shown on the contract documents. The costs for Existing
Amenity Upgrades will be tracked and substantiated with vendor pricing and daily allowance
account sheets using agreed upon rates.

Risk ID No. 10, Existing Amenity Upgrades, for the Morrison Road Improvements project, has a
maximum amount of $20,000.00 for the costs described above.
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RISK ID No.: 11
RISK TITLE: A/A Removal of Existing Planters (to Remain)

RISK DEFINITION:

This Allowance consists of payment for work required for removal of existing planters to remain
along the corridor. The plans currently describe existing planters shall remain. This Allowance
covers the changed work to demolish existing planters, prepare the area for restoration, backfill
with appropriate material, and restore the area with similar adjacent materials. The work shall
be directed by the City Project Manager in coordination with the community.

RISK TRIGGER:
City Project Manager determines removal of an existing planter is required.

MEASUREMENT AND PAYMENT:

The Contractor will provide documentation substantiating the cost associated with Removal of
Existing Planters (to Remain) above what is shown on the contract documents. The costs for
Removal of Existing Planters (to Remain) will be tracked and substantiated with vendor pricing
and daily allowance account sheets using agreed upon rates.

Risk ID No. 11, Removal of Existing Planters (to Remain), for the Morrison Road Improvements
project, has a maximum amount of $25,000.00 for the costs described above.
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RISK ID No.: 12
RISK TITLE: A/A Plaza Tejido

RISK DEFINITION:

This Allowance consists of payment for work required to complete construction of Plaza Tejido
that is undefined at the time of construction contracting. This work may include new contract
items or modifications to current contract items that cause changed conditions, specific to Plaza
Tejido. Additional quantities for current contract items already defined would be considered
quantity variances and are included in the Quantity Variance Allowance. Potential items include
amenity changes, overhead string lighting, string light poles, Papel Picado art, tree grates, or
new green infrastructure elements.

RISK TRIGGER:
City Project Manager determines modifications to the Plaza Tejido design is required.

MEASUREMENT AND PAYMENT:

The Contractor will provide documentation substantiating the cost associated with Plaza Tejido
above what is shown on the contract documents. The costs for Plaza Tejido will be tracked and
substantiated with vendor pricing and daily allowance account sheets using agreed upon rates.

Risk ID No. 12, Plaza Tejido, for the Morrison Road Improvements project, has a maximum
amount of $25,000.00 for the costs described above.
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RISK ID No.: 13
RISK TITLE: A/A Plaza des Artistas

RISK DEFINITION:

This Allowance consists of payment for work required to complete construction of Plaza des
Artistas that is undefined at the time of construction contracting. This work may include new
contract items or modifications to current contract items that cause changed conditions,
specific to Plaza des Artistas. Additional quantities for current contract items already defined
would be considered quantity variances and are included in the Quantity Variance Allowance.
Potential items include amenity changes, overhead string lighting, string light poles, Papel
Picado art, tree grates, or new green infrastructure elements.

RISK TRIGGER:
City Project Manager determines modifications to the Plaza des Artistas design is required.

MEASUREMENT AND PAYMENT:

The Contractor will provide documentation substantiating the cost associated with Plaza des
Artistas above what is shown on the contract documents. The costs for Plaza des Artistas will be
tracked and substantiated with vendor pricing and daily allowance account sheets using agreed
upon rates.

Risk ID No. 13, Plaza des Artistas, for the Morrison Road Improvements project, has a maximum
amount of $40,000.00 for the costs described above.
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Section 202 of the Standard Specification is hereby revised for this project as follows:
CONSTRUCTION REQUIREMENTS
Subsection 202.02 shall include the following:

Removal of abandoned Water Valves shall be coordinated with and conform to the requirements
of the Denver Water Department Engineering Standards, and the Capital Project Construction
Standards.

Any voids remaining from removal of subsurface elements shall be filled with suitable material
as approved by the engineer.

The Contractor shall be responsible for addressing the safety hazards of any temporary or
permanent conditions that may exist after the removal of structures and obstructions if the area
remains open to the public. This includes but is not limited to elimination of any tripping hazards
that result from the work, cutting anchor bolts flush, filling or covering any holes or voids, and
capping or removing, or cutting flush any existing conduit.

Prior to the final inspection, the Contractor shall thoroughly clean all water valve boxes designated
for cleaning.

Clean valve box shall include removing existing debris, material, dirt, and inspecting box for
cracks and broken areas. Work does not include resetting box to grade. If box is cracked or
broken in areas, notify the Engineer.

Removal of structure includes removal of existing planters and trash receptacles.

Removal of tree shall include the removal of trees described in the plans. Removal of tree shall
include its trunks and stumps completely to a minimum 2-feet below proposed final grade
elevation. This work includes the preservation and protection of existing vegetation and objects
designated to remain.

Removal of Flexpost as shown on the plans. Contractor to dispose of existing post.

Removal of Moveable Planter Box as shown on the plans. Contractor shall coordinate with owner
for salvage; otherwise, contractor to dispose.

Removal of Trash Receptacle as shown on the plans. Contractor shall coordinate with owner for
salvage; otherwise, contractor to dispose.
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Rebuild Brick Wall The Contractor will be required to reset or reconstruct the existing brick wall
as described on the plan (to accommodate the proposed sidewalk chase) and include all
materials, equipment, tools and labor to complete the work including new bricks as shown on
the plans or as directed by the Engineer. Existing bricks to be reused. Wall height and finish to
match existing.

Removal of curb and gutter along driveways and curb ramps is quantified in the curb and gutter
removal quantity.

Removal of curb ramp assumes 6-inch depth for existing concrete.
Removal of sidewalk assumes 4-inch depth for existing concrete.
Removal of concrete pavement assumes 8-inch depth for existing concrete.

Removal of pipe shall include all excavation and backfill for structures below the designed slope
or subgrade line provided in the Contract shall be included under this item.

Sawcutting is incidental to removal of subsurface concrete.
Removal of light standard foundation shall remove foundation a minimum of 2-feet below

proposed final grade elevation.

Removal of fence shall remove rail, posts, pickets, gates, foundations a minimum 2-feet below
proposed final grade elevation, and any appurtenances associated with fence. Disposal of
material is included.

BASIS OF PAYMENT
Subsection 202.12 shall include the following:
The accepted quantity of removed items will be paid for at the contract unit price. Payment
shall be full compensation for sawcutting, scraping, and blasting, removing, hauling and disposal

of such items, excavation and subsequent backfill (with moisture/density control per the
Revision of Subsection 203.07) to proposed subgrade elevation.
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Payment will be made under:

Pay Item Pay Unit
Removal of Planter Box Each
Removal of Trash Receptacle Each
Removal of Tree Each
Removal of Inlet Each
Removal of Manhole Each
Removal of Valve Each
Removal of Pipe Linear Feet
Removal of Bollard Each
Removal of Flexpost Each
Rebuild Brick Wall Lump Sum
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 Full Depth Asphalt (Roadway) (8-in) Square Yard
Removal of Full Depth Asphalt & Concrete Pvmt (8 inch over 8 inch) Square Yard
Removal of Full Depth Asphalt(Tie-ins) (6 inch) Square Yard
Removal of Asphalt Mat (Planing) Square Yard
Removal of Light Standard Each
Removal of Light Standard Foundation Each
Removal of Luminaire Each
Removal of Ground Sign Each
Removal of Sign Panel Each
Removal of Pull Box Each
Removal of Pedestrian Push Button Each
Removal of Fence Linear Foot

Clean Valve Box Each
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When the Contract does not include a specific pay item for a removal, the removal will not
be paid for separately but shall be included in the cost of the work.

Removal of abandoned utility pipes less than 12 inches in diameter will not be paid for
separately but shall be included in the cost of the work.

Work required to address safety hazards of any temporary or permanent conditions existing after
the removal of structures and obstructions when the area is to remain open to the public will

not be paid for separately but will be included in the work. The types and quantities of
anticipated objects to be removed are as shown on the plans.

END OF SECTION
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Section 202 of the Standard Specifications is hereby revised for this project as follows:
CONSTRUCTION REQUIREMENTS
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 Engineer and have a vacuum machine on
site to control dust created by this work.

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 shall re-clean
grooves, as necessary, prior to application of the epoxy pavement markings and thermoplastic
pavement markings.

BASIS OF PAYMENT
Subsection 202.12 shall include the following:

Payment will be made under:

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.

END OF SECTION
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Revise Section 203 of the Standard Specifications for this project as follows:
Subsection 203.03, first paragraph, shall include the following:

Embankment material shall meet the following requirements:

All imported embankment material shall have a resistance value of at least 10 when tested by
the Hveem Stabilometer or the equivalent resilient modulus.

END OF SECTION
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Section 203 of the Standard Specification is hereby revised for this project as follows:
CONSTRUCTION REQUIREMENTS
Subsection 203.05 Excavation shall include the following:

The work shall include one pothole per utility per conduit crossing, minimum one pothole per
caisson foundations, and/or as approved by the Engineer.

All surface material disturbed by potholing shall be restored in kind in accordance with the
provisions of the most recent release of the Standards and Details for the City and County of
Denver.

* All potholes must be core drilled.

All potholes must be backfilled using only one of the following methods:
o Wet Sand

Flowfill

Flashfill

The Contractor may submit a written request to use a material not specified above

(squeegee, pea gravel, and native material will not be allowed)

» Potholes in an asphalt street must be patched back using hot bituminous asphalt,
minimum 9-inch in depth.

» Potholes in a concrete street must be patched back with fast curing high strength
concrete no less than 8000 psi in 28 days and a 3000 psi in 60 minutes.

» Full concrete panel replacement is required when a third pothole is core drilled in the
same panel. The contractor that cut the last pothole (i.e. 3rd) will be required to replace
the panel.

* Any pothole in a sidewalk will require a full panel replacement.

* Any pothole in the curb and gutter or any drainage way will require at a minimum, a half
panel replacement.

O O O
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METHOD OF MEASUREMENT
Delete Subsection 203.11(e) and replace with the following:

(e)  Potholing. Potholing will be measured by the hour for each pothole. All other related
work, including removal of existing pavement, backfilling, shoring and labor will not be
measured and paid for separately, but shall be included in the work. All surface material
disturbed by potholing shall be restored in kind in accordance with the provisions of the
Standards and Details for the City and County of Denver (Latest Revision). FOR CCD
Streets (all) - related work also includes permanent backfill with CLSM (flow fill or
flashfill), permanent asphalt patches in asphalt street, and new concrete panel for
sidewalk if one pothole in sidewalk, new street concrete panel if 3 or more potholes
result after work is done. Follow CCD TS&D for restoration.

END OF SECTION
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TOPSOIL (IMPORTED), SUBGRADE SOIL PREPARATION, AND GROWING MEDIA

Section 207 of the Standard Specifications is hereby deleted for this project and replaced
with the following:
DESCRIPTION

207.01 This work consists of stockpiling, maintaining, and preparing the subsoils for the
placement of the topsoil at locations shown on the plans. It also includes treatment of topsoil
and importing offsite topsoil when shown on the plans.

Substitutions from this specification will not be allowed unless submitted in writing to the
Engineer.
MATERIALS

207.02 General. Topsoil shall be imported, or produced as shown on the plans. Topsoil shall be
free of refuse and litter along with noxious weed seed and reproductive plant parts, as listed in
current State of Colorado A and B Noxious Weed List and local agency weed lists. Topsoil shall
not include heavy clay, hard clods, toxic substances, pathogens, or other material, which would
be detrimental to growing native vegetation. All required amendments shall be thoroughly
incorporated into parent material, onsite. All amendments shall conform to Revision of Section
212 of these Project Special Provisions. Topsoil and parent material shall be free of clods, sticks,
stones, debris, concrete, and asphalt in excess of 4 inches in any dimension for all material used
within the designed clear zone for the project. Topsoil outside of the clear zone may contain
rock larger than 4 inches in any dimension. For slopes with no structures being used to protect
areas from falling rocks the Contractor shall remove or secure any rocks deemed unstable and
could pose a safety hazard.

Topsoil material shall consist of approved material classified into one of the material groups
listed below as shown on the plans. If any of the material does not meet the criteria for one of
the following classifications, it shall be processed onsite to meet the requirements for one of the
material groups listed below or disposed of at the Contractor’s expense.
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TOPSOIL (IMPORTED), SUBGRADE SOIL PREPARATION, AND GROWING MEDIA

Topsoil (Imported). Imported topsoil shall be a loam or sandy loam conforming to ASTM

D5268 and be fertile, friable, reasonably free from subsoil, refuse, roots, heavy or stiff

clay, stones larger than 1 inch, coarse sand, noxious seeds, sticks, brush, litter, and other

deleterious substances that would be detrimental to its use on the project; suitable for the

germination of seeds and the support of vegetative growth.
Topsoil shall meet the following conditions.

It shall be obtained from the top 6 inches of well drained areas.

The pH value shall be between 6.5 minimum and 8.5 maximum. A pH of 7.5 is
preferred.

The soil texture shall be:

() Sand: 30% to 50%

() Silt: 30% to 50%

() Clay: 5% to 30%

Additives: As determined by soil fertility tests.

Percent Organic Content:

() Turf grass shall be 3 to 5 percent maximum after amending or conditioning.
() Native grass shall be 1 to 3 percent maximum after amending or conditioning.
Soluble Salts: Electric conductivity (EC) shall be less than 2.0 mmhos/cm for

turfgrass areas, dryland areas, and planting beds.
Growing Media.

Growing media soil shall meet the bioretention soil and bioretention organics

specifications provided in Table 207-1.

Table 207-1
BIORETENTION SOIL AND ORGANIC SPECIFICATIONS
MATERIAL SPECIFICATION

PARTICLE SIZE DISTRIBUTION:

80-90% SAND (0.05 - 2.0 mm DIAMETER)

3-17% SILT (0.002-0.5 mm DIAMETER)
BIORETENTION CHEMICAL ATTRIBUTE AND NUTRIENT ANALYSIS:
SOIL pH6.8-7.5

ORGANIC MATTER < 1.5%

NITROGEN < 15 ppm

PHOSPHOROUS < 15 ppm

SALINITY < 6 mmhos/cm
BIORETENTION 0
ORGANICS 3 TO 5% SHREDDED MULCH (BY WEIGHT OF GROWING MEDIA)

Note: Percentages shown are in weight.
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The Contractor shall utilize a rod penetrometer for determining subgrade soil preparation and
determining looseness of soil after ripping. The penetrometer shall have a psi pressure gage, and
shall meet the following requirements:

(1)  Steel rod with a minimum diameter of 1/2 inch with graduations (tick marks) every 6
inches.

(2) The rod shall be made of stainless steel or other metal that will not bend when weight is
applied.

(3) The end of the rod shall have a 30-degree cone tip.

(4)  The diameter of the cone at its tip shall be no more than 0.1 inch.

(5)  The top of the rod shall be a T-handled configuration.

CONSTRUCTION REQUIREMENTS

207.03 Site Pre-vegetation Conference. Prior to the start of the initial Subgrade Soil
Preparation for the project, the Contractor shall request a Site Pre-vegetation Conference.

The Engineer will set up the conference and will include: the Engineer or designated
representative, the Superintendent or designated representative, the sub-contractor(s)
performing the subgrade soil preparation and soil amendments, and the Denver Parks and
Recreation Engineer or designated representative. Only one meeting is required for the project
unless a new subcontractor is brought on that did not attend the previous meeting.

The Contractor shall prepare the agenda of the Pre-vegetation Conference and provide it to the
Engineer prior to the meeting. At a minimum, the following items should be included.

(1) Final review of the Topsoil (Offsite) Amendment Protocol

(2) Review of the Method Statement detailing the equipment which will be used for the
subgrade soil preparation operations.

(3) Review of rod penetrometer which will be used to determine subgrade soil preparation of
topsoil.

4) Permanent Stabilization Phasing Plan (identify strategies and site management measures
to protect de-compacted, topsoil amended, seeded, and blanketed areas from foot,
vehicle loads, and other disturbances).

(5) Seeding. See Revision of subsection 212.03 of these Project Special Provisions for
submittal requirements.

(6)  Meeting attendee sign-in log.
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207.04 Topsoil Stockpiling. Stockpiles of topsoil shall be created as shown on the plans or as
approved by the Engineer. All Stockpiles of topsoil which are scheduled to remain in place for 14
days or more shall receive interim stabilization in accordance with subsection 208.04. All topsoil
stockpiles shall be identified using white pin flags with “TOPSOIL” printed in black letters and
shall have their locations shown on the SWMP Plans. Each individual stockpile shall require at
least one flag, and one additional flag for each 10 cubic yards of salvaged topsoil. The
contractor shall provide only perimeter flags for stockpile larger than 100 cubic yards with a
minimum spacing of 25 feet.

Topsoil may be placed in stockpiles or windrowed at the edge of the disturbance. Windrowed
topsoil shall not be used as perimeter erosion control or extensively compacted. When topsoil is
windrowed, all stockpile requirements still apply.

(1) Upland Topsoil. If included on the plans, stockpiles shall be treated with herbicide, in accordance with Section 217, or as
directed.

207.05 Subgrade Soil Preparation. Before placement of topsoil, the subgrade shall be ripped to
a minimum depth of 14 inches. Subgrade shall be mostly dry and friable. Subgrade shall crumble
without sticking together, yet not be so dry and hard that it does not break apart easily.

Underground utilities shall be located prior to soil preparation.

Subgrade soil preparation equipment shall meet the requirements for either winged tip or
parabolic shanks. Operation shall be performed to fracture the soil uniformly without lifting or
furrowing the surface excessively. The Contractor shall submit a method statement for subgrade
soil preparation other equipment will be considered.

(1)  Winged tip shanks (dozer equipment) shall be a minimum of 6 inches wide and have 2
inches of vertical profile change on the blade with a 40 to 60-degree sweep angle.

The Contractor shall calibrate the subgrade soil preparation equipment using a minimum of 30
linear feet of the initial pass. The Contractor shall utilize the rod penetrometer to verify that
that de-compaction was successfully done.

The Contractor shall take penetration measurements every 6 inches across a transect
perpendicular to the direction of the tractor and spanning the width of the subgrade soil
preparation. Depths of penetration shall confirm that a minimum of 12 inches can be achieved
without reaching 300 psi on the rod penetrometer pressure gage (approximately 30 pounds of
pressure on the T-handle).
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Existing subgrade shall be de-compacted to a depth of 14 inches. If multiple passes are needed,

the subsequent passes shall be positioned so that the ripping equipment (subsoilers) from the
previous pass are split by the subsequent pass. Following ripping, the Contractor shall remove all
sticks, stones, debris, clods, and all other substances greater than 6 inches in diameter. The
Contractor shall restrict motorized vehicle and foot traffic from passing over the ripped area
since this would recompact the areas that received subgrade soil preparation.

The first 4 feet from the edge of pavement shall be ripped to a depth of 6 inches. If the project

is going to use aggregate base course or recycled asphalt as a shouldering technique, those areas
will not require subgrade soil preparation. Depth of soil ripping for the subgrade soil preparation
shall be checked with the rod penetrometer.

The Contractor shall verify adequate de-compaction of the entire area to have topsoil placed
using a rod penetrometer in the presence of the Engineer. Tests shall be performed at a
minimum of ten random locations per each acre as selected by the Engineer. The Test shall
verify that a depth of 12 inches of penetration into the soil can be achieved without reaching
300 psi on the rod penetrometer pressure gage (approximately 30 pounds of pressure on the T-
handle). If this depth cannot be achieved for 80 percent of the penetrations, the Contractor
shall re-rip the area at no additional cost to the project.

207.06 Placement of Topsoil Prior to placement of topsoil material, the Contractor shall meet
the following requirements.

(b)  General.
Contractor shall follow CCD General Condition 309 for all product data and required soil analysis
reports listed under each material group below. This includes, but is not limited to the
following:
Recommendations for application and use.
Test data substantiating that products comply with requirements.
Material certificates for soil conditioner, soil amendments, and fertilizer before
delivery to the site, according to the following:
() Manufacturer's qualified testing agency's certified analysis of standard products.
() State, Federal, and other inspection certificates shall accompany invoice for
materials showing source or origin.
() State, Federal, and other inspection certificates shall accompany invoice for
materials showing source or origin.
Do not deliver or place topsoil in a frozen, wet, or muddy condition.

Protect stored and placed topsoil from vehicular traffic, equipment storage, material storage, or
from contaminants or pollution sources. Topsoil that is compacted or tainted during construction
is to be removed from site and disposed of at a licensed landfill at no additional cost to the
project.
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Examine areas where the work of this Section will be performed for compliance with
requirements and conditions affecting installation and performance.

Verify that no foreign or deleterious material or liquid such as paint, paint
washout, concrete slurry, concrete layers or chunks, cement, plaster, oils,
gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has
been deposited in soil within the work area.

Verify that final grades are completed in accordance with the Plans.

Proceed with installation only after unsatisfactory conditions have been corrected and
approved by the Engineer.

(c) Imported Topsoil.
. Contractor shall submit source location for topsoil to be imported to site for
approval by the Engineer.

At least 10 days prior to topsoil delivery, Contractor shall notify the Engineer of the

source(s) from which topsoil is to be furnished.

Any topsoil or fill material to be moved to and placed on CCD-owned property must

be free of contamination (observed or previously documented) and be acceptable

for unrestricted residential use. Imported topsoil or material that contains stains,
odors, or debris regardless of analytical results shall not be imported to CCD-owned
property.

DDPHE’s Guidance for Reuse of Soil on City Projects shall be utilized. To comply

with this guidance the Contractor shall submit appropriate environmental

information to the Engineer and DDPHE as follows:

Imported Material from a Quarry: A letter shall be submitted to the Engineer and

DDPHE specifying the type of material.

() Imported Material from a Source Other than a Quarry: Submit a Phase |
Environmental Assessment (ESA) and sampling protocol and/or a Phase Il ESA or
similar.

One quart sample per 500 cubic yards of imported soil is required, with individual

tests completed for each sample. Soil shall be in sealed containers with content,

source, and date obtained. Each Sample shall be typical of the material to be
furnished and provide an accurate representation of composition, color, and
texture and be accompanied by the results of the analysis. Follow instructions from
soil testing laboratory when collecting samples.

A soil analysis report for topsoil imported to site shall be provided, from the State

University Agricultural Extension Service or other approved soil testing laboratory.

The report shall cover soil textural classification (percentages of sand, silt, and

clay), pH, percentage organic matter, and soluble salts (electric conductivity in

millimos/centimeter) and shall include additive recommendations.
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(d)  Growing Media.

. Contractor is required to obtain a particle size distribution and nutrient analysis to
ensure the media meets the required specifications. A sample of the media can be
obtained after delivery and prior to placement onsite or the Contractor can obtain
a sample from the supplier in advance of delivery and placement and have that
sample analyzed prior to delivery.

(e) Installation of Topsoil
Scarify compacted subgrade to an 8 inches depth to bond topsoil to subsoil. Place
topsoil to a minimum depth of 6 inches after settlement. Topsoil shall be free from
weeds, sod, and material larger than 1 inch, toxic substances, litter, or other
deleterious material. Spread evenly and grade to elevations and slopes shown on the
Plans. Hand rake inaccessible areas to machine grading.
Topsoil should only be handled when it is dry enough to work without damaging soil
structure. Contractor shall place topsoil in a method that does not re-compact
subgrade material using low ground-contact pressure equipment, or by excavators
and/or backhoes operating adjacent to it.
Topsoil shall be placed a minimum depth of 12 inches when placed over riprap as
required on the plans. No Topsoil shall be placed below ordinary high water mark
except as otherwise specified in bio-stabilization bank treatments.
The final grade shall be free of all materials greater than 4 inches in diameter within
the designed clear zone for the project. Equipment not required for revegetation work
will not be permitted in the areas of placed topsoil.
Soil amendments, seedbed preparation, and permanent stabilization mulching shall be
accomplished within four working days of placing the topsoil on the de-compacted civil
subgrades. If placed topsoil is not mulched with permanent stabilization mulch within
four working days, the Contractor shall complete interim stabilization methods in
accordance with subsection 208.04(e), at no additional cost to the project. Time to
perform the work may be extended for delays due to weather.

(f) Installation of Growing Media
Growing media shall be placed at locations and to the thickness provided in the
Contract directly upon completed cut and fill slopes whenever conditions and the
progress of construction will permit. All subgrade below growing media shall be
scarified 6 inches and left uncompacted.
Contractor shall avoid driving heavy equipment over the limits of growing media during
construction.
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(¢)  Cleaning
. Keep adjacent paving and other areas free of topsoil. Maintain a clean and orderly
work area.
Remove debris and excess materials from site. Clean out drainage inlet structures.
Clean all paved and finished surfaces that are soiled because of the work under this
Section.

(h)  Protection and Repair
Provide and install barriers as required and as directed by the Engineer to protect
completed areas against damage from pedestrian and vehicular traffic until
Acceptance by the City.
Protect areas of topsoil from additional compaction, disturbance, and contamination.
Prohibit the following practices within these areas except as required to perform
planting operations:
Storage of construction materials, debris, or excavated material.
Parking vehicles or equipment.
Vehicle traffic.
Foot traffic.
Erection of sheds or structures.
Impoundment of water.
Excavation or other digging unless otherwise indicated.
If prepared soil or subgrade is disturbed or contaminated prior to planting, the
Contractor shall restore or replace the topsoil as directed by the Engineer at no
additional cost to the project.

METHOD OF MEASUREMENT

207.07 Topsoil material will be measured by the actual number of cubic yards of topsoil placed
and accepted.

Subgrade soil preparation will be measured by the square yards of subgrade which is ripped and
accepted for adequate de-compaction.

Topsoil (Imported) shall be measured in cubic yards and include the actual number of units of
specified material(s) placed and accepted at the locations shown on the plans, or as directed by
the Engineer.

Growing Media shall be measured in cubic yards and include the actual number of units placed
and accepted at the locations shown on the plans, or as directed by the Engineer.
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BASIS OF PAYMENT
207.08 The accepted quantities measured will be paid for at the Contract unit price for each of

the pay items listed below that appear in the bid schedule.
Payment will be made under:

Pay Item Pay Unit
Topsoil (Imported) Cubic Yard
Soil Preparation (Special) Acre

Soil Preparation (Special - LOG 5 Growing Media) Cubic Yard

Costs associated with sampling and testing imported topsoil, and growing media per subsection
207.06 will not be paid for separately but shall be included in the work.

Excavation, disposal, and subgrade preparation required for placement of the Growing Media
shall not be paid for separately but be included in the cost of the work.

Noxious Weed Management will be measured and paid for in accordance with Revision of Section
217 of these Project Special Provisions.

Rod penetrometer and associated verification testing of random locations will not be measured
and paid for separately but shall be included in the work.

The Site Pre-vegetation Conference will not be paid for separately but shall be included in the
work.

Additional passes with the ripping equipment to achieve the desired de-compaction will not be
measured and paid for separately, but shall be included in the work.

Removing of clods, sticks, stones, debris, concrete, and asphalt in excess of 4 inches in any
dimension for all topsoil will not be measured and paid for separately but shall be included in
the work.

END OF SECTION
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EROSION CONTROL
Section 208 of the Standard Specifications is hereby revised for this project as follows:

CONSTRUCTION REQUIREMENTS

Erosion Control Maintenance shall be conducted per Section 208.04 Control Measures for
Stormwater.

METHOD OF MEASUREMENT
Subsection 208.11 shall include the following:
Erosion Control Maintenances shall be measured per week that Erosion Control Measures are on
site.
BASIS OF PAYMENT
Subsection 208.12 shall include the following:

Payment will be made under:

Pay Item Pay Unit
Erosion Control Maintenance Week

END OF SECTION
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GREEN INFRASTRUCTURE - GENERAL

Section 208 of the Standard Specifications is hereby revised for this project to include the
following specifications for Green Infrastructure improvements:

RELATED DOCUMENTS

A.  Contract Drawings and general provisions of the Contract, including General and
Supplementary Conditions.

B. City and County of Denver Standard Specifications for Construction General Contract
Conditions (2011).

C. City and County of Denver Engineering Division, Wastewater Capital Project Management
(WCPM) Standard Construction Specifications, dated March 15, 2016.

D. 2026 Transportation Standards and Details for the Engineering Division City and County
of Denver Public Works.

E. City and County of Denver Wastewater Management Division - Standard Details (Latest
Edition).

F. Denver Water Engineering Standards (Latest Edition).

G. Urban Storm Drainage Criteria Manual, Volumes 1-3, Mile High Flood District (latest
edition)

H. City and County of Denver Ultra Urban Green Infrastructure Guide (Latest Edition).

SUMMARY

A. This Section includes requirements for construction of Green Infrastructure (also known

as “water quality areas/facilities”, “streetside stormwater planter” (SSP), and “Level of
Green” (LOG)) at locations as shown in the Contract Drawings.
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B. Related Work:
1. WCPM Standard Construction Specification 2.0 “Site Preparation”.

2.  WCPM Standard Construction Specification 4.0 "Utility Trenching and
Excavation”.

WCPM Standard Construction Specification 5.0 "Bedding and Backfilling".
WCPM Standard Construction Specification 6.0 "Surface Restoration”.
WCPM Standard Construction Specification 10.1 “Precast Concrete Pipe”.

WCPM Standard Construction Specification 10.6 “Polyvinyl Chloride (PVC) Sewer
Pipe”.

o U1 MW

WCPM Standard Construction Specification 11.0 "Structures and Appurtenances”.

WCPM Standard Construction Specification 47.0 “Construction Survey and
Monumentation”.

9. Division of Green Infrastructure Specification 32-80.00 “Irrigation Systems”.
10. Division of Green Infrastructure Specification 32-84.33 “Irrigation Controllers”.

11. Division of Green Infrastructure Specification 32-93.00 “Trees, Plants and
Groundcovers”.

SUBMITTALS
Concrete Pre-Pour Survey:

Purpose: To verify the relative elevations of critical green infrastructure features prior to
concrete pour, ensuring that the facility will function as intended. The pre-pour survey
will be required at the direction of the City Project manager.

Methods: It shall be performed either by the Contractor under the oversight of the City
Project manager or by a licensed Professional Land Surveyor using the project’s
establishment monumentation.

Timing: Complete the survey after relevant facility concrete formwork is erected and
before any concrete is poured for the green infrastructure.

Data: Prior to the survey, the City Project Manager will provide the survey points to the
contractor as a matrix, clouded construction plan sheet, or similar. The contractor shall
verify the points and provide a blank matrix of the proposed survey points to the Project
Manager for approval. The survey points selected shall include all surfaces that interact
with the functionality of the green infrastructure including curb and gutter flowline 3 ft
on either side of the edge of all green infrastructure intakes, outlets and connecting
chase drains; flow line invert at center of all intakes, outlets, and connecting chase
drains; and sediment pads at lip of pad.
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Documentation: Submit a completed matrix or plan sheet redline including the absolute
or relative elevations of the control points and a brief narrative discussing the results to
the Project Manager.

Field Corrections: In the event that the Pre-Pour Survey identifies errors in form
elevations or surrounding points, the Project Manager will provide modifications to be
made prior to concrete pour.

Material Test Reports:

Particle size distribution and chemical / nutrient analysis is required for bioretention
growing media. Refer to Contract Drawings for full list of analysis parameters, test
methods, and quantitative requirements. The laboratory analysis must be performed no
more than 60 days prior to media delivery to site. Analysis must be performed on either
(a) a sample of each material component of the bioretention growing media (e.g., sand,
topsoil) prior to blending or (b) a sample of the blended media prior to delivery to site. If
the analysis is performed on each individual media component prior to blending, a
theoretical composite of particle size distribution and chemical/nutrient content can be
used to determine compliance with the specifications on the Contract Drawings.

Particle size distribution required for filter sand (AASHTO M43 Fine Aggregate).
Particle size distribution required for drain gravel (AASHTO M43 No. 8 Coarse Aggregate)

Product Data Sheets:
Impermeable geomembrane liner product data sheet
Non-woven geotextile product data sheet
Underdrain piping product data sheet

Prefabricated control structure product data sheet, submitted after underdrain outlet
invert elevation is known, ensuring structure has correct length

Piping: Submit twelve-inch (12”) length of each type of underdrain piping to be used.

CONTRACT RECORD DRAWINGS

Prior to the installation of sub drainage system, the Contractor will provide on-site copies of
original sub drainage design Contract Drawings “Record Contract Drawings”. Contractor to
revise Contract Drawings in red ink as Work progresses to show any changes to the plan and
include field dimensions.
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Preparation of Contract Record Drawings:

* Clean-outs.

* Bends in Underdrain and Outlet Piping.

» Control Structures.

» Spillways and overflows.

» Gutter flow line around intakes and overflows, including the start and end points of flow
line depressions.

* Intake inverts.

» Sidewalk scuppers.

» Green infrastructure water surface elevation.

» Forebay and splashpad elevation.

» Finished grade of bioretention growing media.

Make dimensions accurately at the same scale used in the original Contract Drawings, or larger.
Notes and dimension lettering must be legible.

Final Submittal: Upon completion of construction, prior to final acceptance, submit a secure
digital copy of the Contract Record Drawings to the City Construction Project Manager, prepared
by a qualified draftsperson. Contract Record Drawings shall include details of any revisions as
per actual installation. Deliver and submit to the City Construction Project Manager for review
of the following items:

Digital Contract Record Drawings in both PDF and AutoCAD compatible with the version currently
used by the City and County of Denver; bound format (include any related reference files, plot
files and pen settings). Make any additional changes to the file as directed by the City
Construction Project Manager prior to final submittal and approval.
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DELIVERY, STORAGE AND HANDLING

Materials: Deliver materials in original containers. Protect materials from damage during
delivery and while stored at site. The City Construction Project Manager reserves the right to
inspect containers before or after installation to verify compliance with Specifications.

Bulk Materials:

» Do not dump or store bulk materials near structures, utilities, walkways and pavements,
or on existing turf areas or plants.

* Provide erosion-control measures to prevent erosion or displacement of bulk materials;
discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties,
water conveyance systems, or walkways.

» Accompany each delivery of bulk materials with appropriate certificates.

* Protect piping and geotextile fabric from damage or contamination with soil or other
construction materials from time of delivery to installation.

PROJECT/SITE CONDITIONS

Field Measurements: Verify actual grade elevations, service and utility locations, irrigation
system components, and dimensions of plantings and related construction contiguous with

proposed sub drainage installations by field measurements before proceeding with planting
work.

PREPARATION
Examine areas where the Work of this Section will be performed for compliance with
requirements and conditions affecting installation and performance.

Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete
slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner,
turpentine, tar, roofing compound, or acid has been deposited in soil within the work area.

Proceed with installation only after unsatisfactory conditions have been corrected and approved
by Project Manager.
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Walls and Concrete walks with thickened edge or turn down wall:

» Construct green infrastructure walls in accordance with dimensions, grades and elevations
shown in Contract Drawings. Place control joints every ten (10) feet (maximum). When
walls are constructed adjacent to a sidewalk or other walkway, place 0.5-inch preformed
expansion joint material between the green infrastructure wall and the sidewalk, per
Standard Drawing 11.1 of the Transportation Standards and Details for the Engineering
Division City and County of Denver Public Works.

» Finish exposed and visible concrete surfaces with a CDOT Type 2 finish and score joints as
shown in the Contract Drawings.

* The top of walls shall be a part of the Pre-Pour Survey (See Submittals Section) at the
discretion of the Project Manager.

END OF SECTION
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DESCRIPTION

This work consists of constructing inlets that convey stormwater from the roadway into the
green infrastructure, and spillways that discharge stormwater back to the roadway when the
green infrastructure is filled.

CONSTRUCTION MATERIALS
Concrete in accordance with Standard Construction Specification: CONCRETE FLATWORK.

For metal intake wheel protection assemblies, headed concrete anchors shall meet the
requirements of ASTM A-108, HSS 6 x 2 x 1/4 tube channel shall meet the requirements of ASTM
A-500 Grade B, and end plates shall meet the requirements of ASTM A-36. If a different kind of
metal intake wheel protection assembly material other than what is specified above is proposed,
submit a detail of the proposed assembly including configuration and details of all proposed
sizes, material, manufacturer, and product number of all items utilized. All assemblies must
comply with LRFD HL-93 loading requirements.

For intakes with sidewalk chase drains, the inlet cover shall meet ADA accessibility requirements
and comply with LRFD HL-93 loading requirements. If a different kind of sidewalk chase drain is
proposed, a detail of the proposed cover plate including configuration and detail of all proposed
sizes, materials, manufacturer, and product number of all items must be submitted for approval.

Construct in accordance with dimensions, grades and elevations shown in Contract Drawings.

Intakes shall be formed of new concrete, not cut out of existing curb and gutter pan.

Intakes with wingwalls shall be poured monolithically with the concrete sediment pad.
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Metal intake wheel protection assemblies (standard or modified) shall be installed as detailed in
the Contract Drawings. Where assemblies are to be installed in streets with an existing curb and
gutter that has been poured monolithically with the adjacent lane, the following requirements
shall be adhered to:

* Make vertical sawcuts from the top of curb to the projected gutter plan so as to knock
out the curb to be removed. The length of curb removal shall extend two feet beyond
either end of the metal inlet/wheel protection assembly.

* Once all cuts are made and the knockout section of curb is removed, the remaining
gutter plane must be ground smooth with a masonry rotary grinder.

* The new concrete curb on either side of the metal inlet/wheel protection assembly shall
be dowelled into the gutter plane, at the midpoint between the assembly and the
existing curb and gutter. Dowels are to be epoxy coated, deformed steel bars, eight
inches (8”) long and three quarters of an inch (34”) in diameter, and shall be grouted in
a one inch and quarter (1-1/4”) diameter hole in the existing gutter plane.

Sidewalk chase drains shall be constructed as detailed in the Contract Drawings.

Intakes shall be a part of the Pre-Pour Survey (See Submittals Section) at the discretion of the
Project Manager.

METHOD OF MEASUREMENT

The measurement for payment of each type of Inlet Special will be the individual structure,
complete, in place in accordance with the Contract Documents.

Unit price shall include all costs for: furnishing, transporting, and installing materials; pavement
and surfacing removal and replacement (including landscaping); curb and gutter modifications;
excavation and over-excavation; backfill and pavement restoration; freeze and vandalism
protection; sawcutting, doweling, forming, finishing, curing; joints and sealing; reinforcement;
high early concrete; additives (e.g., retarders, accelerators, fibers); sediment pad lips; pre-pour
survey and form adjustment; record drawings; disposal of all debris and unsuitable materials
(including to DADS); and all related work per Contract Documents.

BASIS OF PAYMENT
Payment will be made under:

Pay Item Pay Unit
Inlet Special Each

END OF SECTION
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DESCRIPTION

A concrete sediment pad is to be placed in the green infrastructure, immediately downstream of
the green infrastructure intake to settle pollutants and/or spread inflows laterally (i.e., level
spreaders).

CONSTRUCTION MATERIALS
Concrete in accordance with Standard Construction Specification: CONCRETE FLATWORK.

If a material is proposed at the lip of the pad to trap sediment, a detail of sizes, material,
method of connecting to the pad, manufacturer, and product number of all items must be
submitted for approval.

Construct in accordance with dimensions, grades and elevations shown in Contract Drawings.
Sediment pads shall not be constructed on planting media.

Sediment pads shall be a part of the Pre-Pour Survey (See Submittals Section) at the discretion
of the Project Manager.

METHOD OF MEASUREMENT

The measurement for payment of Filter Material (Class A), Concrete Pavement (6 Inch)(Special)
and Geomembrane will be the measured and accepted quantity of material, complete, in place
in accordance with the Contract Documents.

BASIS OF PAYMENT

Payment will be made under:

Pay Item Pay Unit
Filter Material (Class A) Cubic Yards
Concrete Pavement (6 Inch) (Special) Square Yards
Geomembrane Square Yards

Unit price shall include all costs for: furnishing, transporting, and installing materials; pavement
and surfacing removal and replacement (including landscaping); curb and gutter modifications;
excavation and over-excavation; backfill and pavement restoration; freeze and vandalism
protection; sawcutting, doweling, forming, finishing, curing; joints and sealing; reinforcement;
high early concrete; additives (e.g., retarders, accelerators, fibers); sediment pad lips; pre-pour
survey and form adjustment; record drawings; disposal of all debris and unsuitable materials
(including to DADS); and all related work per Contract Documents.

END OF SECTION
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DESCRIPTION

This work includes design components that provide a level of delineation between the green
infrastructure and the vehicular environment.

CONSTRUCTION MATERIALS
Concrete in accordance with Standard Construction Specification: CONCRETE FLATWORK.

Construct standard curb & gutter per the grades and elevations shown in the Contract Drawings
and Standard Drawing 5.2 of the Transportation Standards and Details for the Engineering
Division City and County of Denver Public Works.

Construct thickened curb & gutter in accordance with dimensions, grades and elevations shown
in the Contract Drawings. Place expansion joints per Standard Drawing 5.2 of the Transportation
Standards and Details for the Engineering Division City and County of Denver Public Works.

Construct step-out zones (or setbacks) per Standard Drawings 5.0 and 13.0 of the Transportation
Standards and Details for the Engineering Division City and County of Denver Public Works.

Curb and gutter three (3) feet on either side of any intakes and overflows shall be a part of the
Pre-Pour Survey (See Submittals Section) at the discretion of the Project Manager.

METHOD OF MEASUREMENT

The measurement for payment of Structural Backfill (Class 1), Concrete Class D (Wall) and
Concrete Sidewalk (Special) will be the measured and accepted quantity of materials, complete,
in place in accordance with the Contract Documents.

BASIS OF PAYMENT

Payment will be made under:

Pay Item Pay Unit
Structural Backfill (Class 1) Cubic Yards
Concrete Class D (Wall) Cubic Yards
Concrete Sidewalk (Special) Square Yards

Unit price shall include all costs for: furnishing, transporting, and installing materials; pavement
and surfacing removal and replacement (including landscaping); curb and gutter modifications;
excavation and over-excavation; backfill and pavement restoration; freeze and vandalism
protection; sawcutting, doweling, forming, finishing, curing; joints and sealing; reinforcement;
high early concrete; additives (e.g., retarders, accelerators, fibers); sediment pad lips; pre-pour
survey and form adjustment; record drawings; disposal of all debris and unsuitable materials
(including to DADS); and all related work per Contract Documents.

END OF SECTION
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DESCRIPTION

This work includes design components that provide a level of delineation between the green
infrastructure and the pedestrian environment, or any other walls associated with the green
infrastructure.

CONSTRUCTION MATERIALS

Structural Walls shall use concrete in accordance with Standard Construction Specification:
STRUCTURE AND APPURTENANCES.

Non-structural walls shall use concrete in accordance with Standard Construction Specification:
CONCRETE FLATWORK.

Additional concrete surface finishing materials will be detailed on plans.

METHOD OF MEASUREMENT

The measurement for payment of Concrete Class D (Wall) will be the measured and accepted
quantity of materials, complete, in place in accordance with the Contract Documents.

BASIS OF PAYMENT

Payment will be made under:

Pay Iltem Pay Unit
Concrete Class D (Wall) Cubic Yards

Unit price shall include all costs for: furnishing, transporting, and installing materials; pavement
and surfacing removal and replacement (including landscaping); curb and gutter modifications;
excavation and over-excavation; backfill and pavement restoration; freeze and vandalism
protection; sawcutting, doweling, forming, finishing, curing; joints and sealing; reinforcement;
high early concrete; additives (e.g., retarders, accelerators, fibers); sediment pad lips; pre-pour
survey and form adjustment; record drawings; disposal of all debris and unsuitable materials
(including to DADS); and all related work per Contract Documents.

END OF SECTION
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DESCRIPTION

This work includes installing a raised delineate to provide fall protection or to act as a edge
barrier between a green infrastructure facility and pedestrian accessible areas.

CONSTRUCTION MATERIALS

Railings or fencing placed around green infrastructure may be made of steel, wrought iron,
aluminum, wood or other materials as shown on the plans.

Railings may be mounted to hardscaping, embedded in concrete, or staked into soil or growing
media depending on its purpose.

Railings that are used for fall protection should be in conformance with any applicable
International Building Codes and must be designed to support loads in both the horizontal and
vertical directions of 50 pounds per linear foot.

Railings that are used as an edge barrier shall meet requirement of the City and County of
Denver’s encroachment rules and regulations.
METHOD OF MEASUREMENT

The measurement for payment of Pipe Railing and Reflector will be the measured and accepted
quantity of material, complete, in place in accordance with the Contract Documents.

BASIS OF PAYMENT

Payment will be made under:

Pay Item Pay Unit
Pipe Railing Linear Foot
Reflector Each

Unit price shall include all costs for: furnishing, transporting, and installing materials; pavement
and surfacing removal and replacement (including landscaping); curb and gutter modifications;
excavation and over-excavation; backfill and pavement restoration; freeze and vandalism
protection; sawcutting, doweling, forming, finishing, curing; joints and sealing; reinforcement;
high early concrete; additives (e.g., retarders, accelerators, fibers); sediment pad lips; pre-pour
survey and form adjustment; record drawings; disposal of all debris and unsuitable materials
(including to DADS); and all related work per Contract Documents.

END OF SECTION
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DESCRIPTION

This work consists of installing concrete flat work with a thickened edge or combination turn
down that provides grade control for a green infrastructure facility adjacent to flat work.

CONSTRUCTION MATERIALS
Concrete in accordance with Standard Construction Specification: CONCRETE FLATWORK.

Addition concrete surface finishing or structural reinforcing may be detailed on construction
plans

METHOD OF MEASUREMENT

The measurement for payment of Concrete Sidewalk (Special) will be the measured and
accepted quantity of material, complete, in place in accordance with the Contract Documents.

BASIS OF PAYMENT

Payment will be made under:

Pay Item Pay Unit
Concrete Sidewalk (Special) Square Yards

Unit price shall include all costs for: furnishing, transporting, and installing materials; pavement
and surfacing removal and replacement (including landscaping); curb and gutter modifications;
excavation and over-excavation; backfill and pavement restoration; freeze and vandalism
protection; sawcutting, doweling, forming, finishing, curing; joints and sealing; reinforcement;
high early concrete; additives (e.g., retarders, accelerators, fibers); sediment pad lips; pre-pour
survey and form adjustment; record drawings; disposal of all debris and unsuitable materials
(including to DADS); and all related work per Contract Documents.

END OF SECTION
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DESCRIPTION

This work includes design components that prevent migration of infiltrated stormwater
vertically, laterally, or both.

CONSTRUCTION MATERIALS
Batten bars for mounting liners shall be 1/4” x 2” stainless steel bars.

Liners shall be 30 mil (minimum) PVC geomembrane liner with the following physical
requirements

Place and mount the non-woven geotextile separator fabric as shown in the Contract Drawings.

Properties Test Method Sp\c/e;:lluﬁeed
Gauge (mils, nominal) - 30
Thickness (mils, min.) ASTM D1593 (Par. 8.1.3) 28.5
Specific Gravity (min.) ASTM D792 (Method A) 1.20
Minimum Tepsile Properties ASTM D882 (Method A or B)
(each direction)
» Breaking Factor 73
(lbs/in)
» Elongation at Break 380
(%)
* Modulus at 100% 32
Elongation (lbs/in)
Tear Resistance (lbs, min) ASTM D1004 (Die C) 8
Low Temperature (deg F) ASTM D1790 -20
Dimensional Stability (% ASTM D1204 3
change, max.) (100 deg. C, 15 min.)
Water Extraction (% loss, ASTM D3083 0.15
max.) (NSF 54 Modified) )
Volatile Loss (% loss, max.) ASTM D1203 (Method A) 0.7
Resistance to Soil Burial ASTM D3083 (NSF 54 Modified)
(% change, max.)
» Breaking Factor 5%
» Elongation at Break 20%
* Modulus at 100% 20%
Elongation
'F;'Vd.r°Stat‘c Water ASTM D751 (Method A) 100
esistance (psi, min.)
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Properties Test Method Specified
Value
Water Vapor Transmission ASTM D814 5.0 x 10-9
(cm/sec, max.)
Pinholes (number per 10 sq. 1
yds. Geomembrane)
Seam Requirements
» Bonded Seam
Strength (lbs/in ASTM D882 58.4
width, min.)
. Pgel Adhgswn (lbs/in ASTM D882 15
width, min.)

METHOD OF MEASUREMENT

The measurement for payment of Geotextile (Separator) (Class 1) will be the measured and
accepted quantity of material, complete, in place in accordance with the Contract Documents.

BASIS OF PAYMENT

Payment will be made under:

Pay Item Pay Unit
Geotextile (Separator) (Class 1) Square Yard

Unit price includes: furnishing, transporting, installing, and testing liner and associated
components (seams, boots, fasteners, embedment, staking, geotextile protection).

END OF SECTION
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DESCRIPTION

The bioretention growing media is a mixture of different soil types that are combined together
to produce a fertile growing medium for vegetation in the green infrastructure while providing
infiltration characteristics suitable for stormwater treatment purposes.

CONSTRUCTION MATERIALS

Media components, particle size distribution, chemical attributes, and/or nutrient contents shall
be as specified in the Contract Drawings to meet project-specific needs. Different bioretention
growing media may be specified on the Contract Drawings for different green infrastructure
facility types.

The media shall be placed at horizontal and vertical locations as shown in the Contract
Drawings, and a maximum of nine (9) inches below the WQCV water surface elevation.

Immediately prior to placing the bioretention growing media or any drainage layers or
components below the media, the subgrade excluding that which supports any walls or structure
shall be loosened to a minimum depth of three (3) inches using hand tools, a walk-behind
rototiller, or other suitable equipment as approved by the project manager.

After the subgrade soils have been loosened and inspected, remove any stones or debris six (6)
inches or greater in size and dispose of off project site. Do not bury large stones or debris.

Install a three (3) inch lift of media and blend with the loosened native subgrade to create a six
(6) inch transition layer. Once the blended layer has been installed, do not store any large or
heavy construction equipment within the green infrastructure to avoid compaction.

The maximum lift thickness of the media during placement in the green infrastructure shall be
six (6) inches. The surface area of each lift shall be scarified by raking immediately prior to
placing the next lift.

Once the finished grades of the media conform to the lines, grades and elevations shown on the
Contract Drawings, saturate the green infrastructure using the irrigation system or other water
method three times, allowing the water to pond then infiltrate or evaporate each time prior to
the subsequent watering. Where settling occurs, place and spread a topmost layer of planting
media as necessary to conform to finished grades and ensure proper drainage in an
uninterrupted pattern free of hollows and pockets.
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METHOD OF MEASUREMENT

The measurement for payment of Structure Backfill (Special) will be the measured and accepted
quantity of material, complete, in place in accordance with the Contract Documents.

BASIS OF PAYMENT

Payment will be made under:

Pay Item Pay Unit
Structure Backfill (Special) Cubic Yard

Unit price includes: excavation and subgrade prep; removal of unsuitable material and surface
elements; certified weight documentation; furnishing, transporting, placing, compacting
(watering or vibratory); landscape fabric as specified; finish grading; record drawings; and
debris/disposal (including DADS).

END OF SECTION
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DESCRIPTION

This work includes media layers that provide a barrier to maintain separation between the
bioretention growing media and the drain gravel around the underdrain.

CONSTRUCTION MATERIALS

Filter sand layers shall be AASHO M 43 Fine Aggregate (Filter Sand). If a material other than that
specified above is proposed, a complete specification for the material must be submitted for
review.

Immediately prior to placing the sand or any drainage materials below the sand, the subgrade
excluding that which supports any walls or structures shall be loosened to a minimum depth of
three (3) inches using hand tools, a walk-behind rototiller, or other suitable equipment as
approved by the project manager.

After the subgrade soils have been loosened and inspected, remove any stones or debris six (6)
inches or greater in size and dispose of off project site. Do not bury large stones or debris.

Place the filter sand in accordance with the dimensions, grades and elevations shown on the
Contract Drawings.

METHOD OF MEASUREMENT

The measurement for payment of Filter Material (Class B) will be the measured and accepted
quantity of material, complete, in place in accordance with the Contract Documents.

BASIS OF PAYMENT

Payment will be made under:

Pay Item Pay Unit
Filter Material (Class B) Cubic Yards

Unit price shall include all costs for: furnishing, transporting, and installing materials; pavement
and surfacing removal and replacement (including landscaping); curb and gutter modifications;
excavation and over-excavation; backfill and pavement restoration; freeze and vandalism
protection; sawcutting, doweling, forming, finishing, curing; joints and sealing; reinforcement;
high early concrete; additives (e.g., retarders, accelerators, fibers); sediment pad lips; pre-pour
survey and form adjustment; record drawings; disposal of all debris and unsuitable materials
(including to DADS); and all related work per Contract Documents.

END OF SECTION
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GREEN INFRASTRUCTURE- DRAIN GRAVEL LAYER

DESCRIPTION
This work includes media layers that provide bedding around the underdrain.

CONSTRUCTION MATERIALS
Drain gravel layers shall be AASHTO M 43 No. 8 Coarse Aggregate (Drain Gravel).
Drain gravel shall be washed prior to delivery to remove any fines

Immediately prior to placing the drain gravel or any drainage materials below the drain gravel,
the subgrade excluding that which supports any walls or structures shall be loosened to a
minimum depth of three (3) inches using hand tools, a walk-behind rototiller, or other suitable
equipment as approved by the project manager.

After the subgrade soils have been loosened and inspected, remove any stones or debris six (6)
inches or greater in size and dispose of off project site. Do not bury large stones or debris.

Emplace a non-woven geotextile separate fabric between the subgrade and the drain gravel to
prevent native subgrade from mixing with the Drain Gravel.

Place the drain gravel in accordance with the dimensions, grades and elevations shown in the
Contract Drawings.

METHOD OF MEASUREMENT

The measurement for payment of Aggregate Base Course (Special) will be the measured and
accepted quantity of material, complete, in place in accordance with the Contract Documents.

BASIS OF PAYMENT

Payment will be made under:

Pay Item Pay Unit
Aggregate Base Course (Special) Cubic Yards

Unit price shall include all costs for: furnishing, transporting, and installing materials; pavement
and surfacing removal and replacement (including landscaping); curb and gutter modifications;
excavation and over-excavation; backfill and pavement restoration; freeze and vandalism
protection; sawcutting, doweling, forming, finishing, curing; joints and sealing; reinforcement;
high early concrete; additives (e.g., retarders, accelerators, fibers); sediment pad lips; pre-pour
survey and form adjustment; record drawings; disposal of all debris and unsuitable materials
(including to DADS); and all related work per Contract Documents.

END OF SECTION
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GREEN INFRASTRUCTURE- NON-WOVEN GEOTEXTILE SEPARATOR FABRIC

DESCRIPTION

This work includes installing a non-woven geotextile fabric on top of the native subgrade, and
below drain gravel, filter sand, or impermeable liner layers. This shall not be installed above the
drain gravel or above the filter sand layers.

Place and mount the non-woven geotextile separator fabric as shown in the Contract Drawings.

CONSTRUCTION MATERIALS

Non-woven geotextile shall be Mirafi 180N or equal, meeting the specifications in the following
table:

Properties Test Specified
Method Value

Grab Tensile Strength (lbs, min.) |ASTM D4632 200
Grab Tensile Elongation (%) ASTM D4632 50
Trapezoid Tear Strength (lbs, ASTM D4533 80
min.)
Mullen Burst Strength (psi, min.) |ASTM D3786 375
Puncture Strength (lbs, min.) ASTM D4833 100
Apparent Opening Size (AOS) (U.S.| ASTM D4751 80
Sieve)
Permittivity (sec') ASTM D4491 1.4
UV Resistance (at 500 hours) ASTM D4355 70
(% strength retained, min.)
Weight (oz/yd?, min.) ASTM D5261 8
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GREEN INFRASTRUCTURE- NON-WOVEN GEOTEXTILE SEPARATOR FABRIC

METHOD OF MEASUREMENT

The measurement for payment of Geotextile (Separator) (Class 1) will be the measured and
accepted quantity of material, complete, in place in accordance with the Contract Documents.

BASIS OF PAYMENT

Payment will be made under:

Pay Iltem Pay Unit
Geotextile (Separator) (Class I) Square Yard

Unit price shall include all costs for: furnishing, transporting, and installing materials; pavement
and surfacing removal and replacement (including landscaping); curb and gutter modifications;
excavation and over-excavation; backfill and pavement restoration; freeze and vandalism
protection; sawcutting, doweling, forming, finishing, curing; joints and sealing; reinforcement;
high early concrete; additives (e.g., retarders, accelerators, fibers); sediment pad lips; pre-pour
survey and form adjustment; record drawings; disposal of all debris and unsuitable materials
(including to DADS); and all related work per Contract Documents.

END OF SECTION
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REVISION OF SECTION 208
GREEN INFRASTRUCTURE- PIPING AND OUTLET WORKS

DESCRIPTION

This work includes the underdrain system that collects (slotted pipe) and conveys (solid pipe)
filtered stormwater from the subsurface of the green infrastructure to the prefabricated control
structure, which then meters the stormwater to the storm drain system via an outlet pipe.

CONSTRUCTION MATERIALS

Underdrain pipe shall be Schedule 40 PVC and must conform to requirements of ASTM
designation F949. There shall be no evidence of splitting, cracking, or breaking when the pipe is
tested per ASTM test method D2412 in accordance with F949 section 7.5 and ASTM F794 section
8.5.

Use factory-slotted pipe consisting of a minimum 4-inch (inside diameter) pipe. Do not use
perforated pipe or pipe that is hand-slotted. A slotted 6-inch inside diameter Schedule 40 pipe
can be used to allow larger access for video-inspecting the pipe. This may not be problematic
provided that the pipe is well seated in the drain gravel.

4-inch Internal 6-inch Internal
Dimension Diameter Underdrain| Diameter Underdrain
Minimum Maximum | Minimum | Maximum

Number of slots per row 4 6 4 6

o h of solid wall

Length of solid wa

between slots at ID (B) 1.2 N7A 1.2 N/A

(inches)

Slot width (C) (inches) 0.10 0.10 0.10 0.10

Slot spacing (D) (inches) 0.75 1.25 0.75 1.25

Open area per linear 5.0 9.0 5.0 12.0

foot (square inches) ) ) ) recommend

a. Permitted drainage-type fittings include 45-degree elbows, wyes or long turn 90s. No
short-sweep 90-degree fittings will be allowed, nor any other type of fitting that
cannot be cleaned with a water jet drain cleaner.

b.  Prefabricated control structures shall be as detailed in the Contract Drawings.

c. The outlet pipe connecting the prefabricated control structure to the storm drain
system shall be solid wall pipe made of Schedule 40 PVC, SDR 35, or as shown in the
Contract Drawings.
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GREEN INFRASTRUCTURE- PIPING AND OUTLET WORKS

Underdrain System

* Install underdrain system as shown in the Contract Drawings.

e The minimum length of slotted underdrain shall be four feet.

* The underdrain cleanout shall consist of four (4) or six (6) inch diameter solid polyvinyl
chloride (PVC) pipe with two 45 vertical degree bends and a threaded cap set zero to one-
inch (0”-1”) above the top of the planting media.

Prefabricated control structure

» Order control structure only after the outlet works discharge pipe invert elevations has
been verified and the submittal has been approved by the project manager.

» Place control structure in the green infrastructure as indicated in the Contract Drawings,
including the elevation of the top of riser or weir.

* Set the structure base on compacted soil or fill sand to provide a solid, stable base.

» Install proprietary control structure per manufacturer’s recommendations.

Storm system connection

» Install per the Contract Drawings, the Wastewater Capital Project Management Standard
Construction Specifications, and the Wastewater Management Division Standard Details.

The completed piping and outlet works system shall be televised prior to planting but after drain
gravel, sand filter, and growing media has been placed and lightly compacted via saturation.
The Project Manager should be notified 48 hours prior to televising the systems and present on-
site to confirm the underdrain has not been crushed.

METHOD OF MEASUREMENT

The measurement for payment of 15 Inch Sewer Pipe (Special), Outlet Structure (Special), and 4-
Inch Perforated Pipe Underdrain will be the measured and accepted quantity of material,
complete, in place in accordance with the Contract Documents.
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BASIS OF PAYMENT

Payment will be made under:

Pay Item Pay Unit

15 Inch Sewer Pipe (Special) Linear Foot
Outlet Structure (Special) Each
4-Inch Perforated Pipe Underdrain Linear Foot

Unit price includes: all materials, labor, fittings, and cleanouts; excavation, backfill,
compaction; installation of cleanouts, risers, encasements, valves, bedding, and foundation
support; utility crossings; connection to storm systems; geotextile placement; pre-pour survey
and adjustments; televising for pipe integrity; control structure installation; water stops/collars;
record drawings; and debris/disposal (including DADS).

END OF SECTION
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REVISION OF SECTION 210
VALVE BOX, SANITARY CLEANOUT, AND MANHOLE ADJUSTMENTS

Section 210 of the Standard Specifications is hereby revised for this project as follows:
CONSTRUCTION REQUIREMENTS
Subsection 210.10 shall include the following:

The Contractor shall notify each utility company (Owner) two weeks prior to any construction
that will involve the adjustment of its valve boxes or manholes, as noted for Contractor
adjustment in the project plans.

Each Owner will mark all of its valve boxes and/or manholes that will be involved in the
specified construction area.

Prior to commencing construction, the Contractor shall coordinate and conduct, with the
Engineer and each Owner, an inspection of all impacted manholes and valve boxes. The purpose
of this inspection will be to account for all valve boxes and manholes involved in the
construction and determine their accessibility and condition. The Contractor shall provide traffic
control for the initial inspection and for the final inspection. The Contractor shall communicate
the construction schedule with the Owner to allow sufficient time for the Owner to make all
necessary repairs to valve boxes and manholes before construction begins in the area of the
valve boxes and manholes. All parties shall agree on the condition of each valve box and
manhole prior to construction.

The Contractor shall replace all valve box sections damaged or misplaced during construction
with new valve box sections complying with the requirements of the Owner’s specifications. The
Contractor shall set each valve box to be adjusted so that it is ¥ inch to 2 inch below (%2 inch
requires maximum 1:2 bevel) the final grade of the paved surface, or to the satisfaction of the
Owner, and so that it is plumb over the operating nut of the valve.

The Contractor shall adjust all manholes that require adjustment with materials conforming to
the Owner’s specifications. Some adjustments may require the addition, removal, or
replacement of a manhole or cone section. If manhole adjustment requires a manhole cone or
barrel section to be added, removed, or replaced, this work will not be considered as "Adjust
Manhole”, but shall be performed in accordance with the Section 210 requirements for the item
"Modify Manhole".

The Contractor shall prevent tools, concrete, dirt, or debris of any kind from falling into the

channel of the existing manhole. The Contractor shall clean or remove debris from downstream
sewer that enters as a result of the Contractor’'s work.
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When the project includes planning prior to resurfacing, the Contractor shall first lower all valve
boxes and manholes below the surface to be planed and then adjust them up to final grade after
the paving operation is complete.

Prior to the final inspection, the Contractor shall thoroughly clean all water valve boxes
designated for cleaning. This work shall be performed in accordance with the Section 202
requirements for the item "Clean Valve Box".
The Contractor shall coordinate and conduct, with the Engineer and each Owner, a final
inspection upon completion of construction. This inspection shall assure that all valve boxes and
manholes are in compliance with these requirements. The Engineer will obtain the Owner's
written approval before accepting the work.

METHOD OF MEASUREMENT
Subsection 210.12 shall include the following:

The Contractor will be paid separately for each valve box or manhole adjustment completed
down and for each adjustment completed up.

BASIS OF PAYMENT
Subsection 210.13 shall include the following:

Payment will be made under:

Pay Item Pay Unit
Adjust Manhole Each
Adjust Valve Box/Cleanout Each

Adjustments that include adding, removing, or replacing a manhole cone or barrel section will
be paid for under Revision of Section 109 Measurement and Payment, Modify Utilities.

Cleaning designated valve boxes will be paid for under the Section 202 pay item, Clean Valve

Box.

END OF SECTION
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ADJUST WATER METER

Section 210 of the Standard Specifications is hereby revised for this project as follows:

CONSTRUCTION REQUIREMENTS
Subsection 210.10 shall include the following:
Work on any water services shall be coordinated with, and subject to inspection and testing by
the Denver Water Department. Damage to any water meter assembly or any part of the water
system by the Contractor shall be repaired at the Contractor's expense.

BASIS OF PAYMENT

Subsection 210.13 shall include the following:
Pay Item Unit
Adjust Water Meter Each

END OF SECTION
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ADJUST SANITARY CLEANOUT
Section 210 of the Standard Specifications is hereby revised for this project as follows:
CONSTRUCTION REQUIREMENTS
Subsection 210.10 shall include the following:
Work on any sanitary services shall be coordinated with, and subject to inspection and testing by
the Department of Transportation and Infrastructure Wastewater. Damage to any sanitary
cleanout assembly or any part of the sewer system by the Contractor shall be repaired at the
Contractor's expense.
BASIS OF PAYMENT

Subsection 210.13 shall include the following:
Pay Item Unit
Adjust Sanitary Cleanout Each

END OF SECTION
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ADDED SECTION S212
TREE RETENTION AND PROTECTION

Add Section S212 to the Standard Specifications for this project as follows:
DESCRIPTION

$212.01 This work includes retention and protection of trees during the construction of the
project.

MATERIALS
$212.02 Tree Retention and Protection Materials.
(a)  Tree Retention and Protection Materials:

Tree Protection Fence
Fencing Material to be coordinated with the Engineer. Approved materials the
Engineer the Contractor can use include:
() Galvanized Chain-link - 6 feet in height. Steel chain link fence panels or rolls are
acceptable.
Tree Protection Zone signs printed and laminated on 11 inch by 17 inch signs by the
Contractor as shown on the plans.

Exploratory Excavation
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.

Water
See Revision of Section 214 for Watering requirements.

CONSTRUCTION REQUIREMENTS
$212.03 General. The Contractor shall provide the Engineer all relevant certification and
supplier information for the items listed in this section for review and approval by the Engineer.
No substitutions will be permitted unless approved by the Engineer.
$212.04 Tree Retention and Protection

(a)  Submittals for Soil Conditioners and Fertilizer / Soil Preparation

For list of required submittals, see Revisions of Section 105, Table 105-1.
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Submittal Descriptions:

Tree Protection Work Plan: Submit a tree protection work plan based on the

Contract Drawings for approval. The plan shall include the following:

() Existing conditions.

() Limit of work.

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

() Tree Protection Zones with Tree Protection Zone sign locations.

() Plan for the work occurring within or adjacent to Tree Protection Zones like
access routes, including designated routes for equipment and foot traffic by
work crews to minimize soil compaction and proposed exploratory excavation
locations and methods to remove soil from around tree roots within Tree
Protection Zones.

() 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 a redlined plan and submit for approval from the Engineer.

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.

Pruning: Proposed methods, materials, the Licensed and Insured Arborist, and

schedule for root pruning, branch pruning, and other tree maintenance shall be

submitted for approval.

Pneumatic Air Excavation: Type of pneumatic air excavation tool, the Licensed and

Insured Arborist, and schedule for excavation shall be submitted for approval.

Water Excavation: Type of hydrovac excavation tool, the Licensed and Insured

Arborist, and the schedule for excavation shall be submitted for approval.

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:

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

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

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

() Schedule for watering during the duration of the project.
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() How the trees will be watered; determine if it is by on-site irrigation system,
temporary above ground irrigation system, hydrant, water truck, combination of
on-site irrigation, hydrant, and water truck.

Supplemental Watering

() In cases where existing trees are directly impacted by construction where roots
have been pruned or damaged, supplemental watering may be required on a
case by case basis. Coordination with the Denver Forestry team will be
required.

Soil Moisture and Watering Log: The Contractor shall fill out and submit the Office

of the City Forester watering log, attached as an Exhibit. Information on the

watering log includes:

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

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

() Soil moisture level readings, on a scale of 1 to 10. Refer to Part 3 - Execution for
soil moisture reading requirements.

() Dates of each watering.

() The Soil Moisture and Watering Log shall be provided monthly via email to the
Engineer and reviewed at Construction Progress Meetings prior to the submittal
of Pay Applications. Pay Applications will not be approved without receipt of
the Soil Moisture and Watering Logs. If there appears to be an issue with on-site
watering, Soil Moisture and Watering Logs may be requested at any time by the
Engineer. It’s expected that these will be updated per the Specifications to
reflect on-site watering.

Analysis of the water if provided from an unknown water source.

(b)  Quality Control

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.

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.
ANSI Z133.1: American National Standard for Tree Care Operations.
ANSI A300: Tree, Shrub, and Other Woody Plant Management - Standard Practices -
Parts - 1,2,5,6 and 8.
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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.

Per Revision of Section 101, the term Engineer applies to a designated

representative. As such the City Forester or approved designee from the Office of

the City Forester falls within this term.

At its 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,
including, but not limited to, demolition of existing concrete, root pruning,
construction of retaining walls, irrigation, and construction of new curb or sidewalk in
Tree Protection Zones.

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 with the exception of paved
surfaces. Should access be necessary within designated Tree Protection Zones the
Engineer or Project Consulting Arborist shall be notified and shall approve of the
access route and driving surface prior to its use.

Materials, supplies, tools, and construction facilities shall not be stockpiled or stored
within the Tree Protection Zones unless otherwise approved by the Engineer. Should
temporary storage be approved by the Engineer within designated Tree Protection
Zone(s), the existing grade shall be covered with plywood 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.

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 of the Engineer or Project Consulting Arborist.

94



Project No. 2019-PROJMSTR-0000252 Morrison Road Improvements
2024-CIP-0000105 March 20, 2026

-5-
ADDED SECTION S212
TREE RETENTION AND PROTECTION

The Contractor shall notify the Engineer 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 Engineer is not available for inspections and approval on weekends or holidays,
unless previously approved by the Engineer 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.

(c) Examination

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

If it appears any work may cause damage to a tree, the Contractor shall contact the
Engineer. The Engineer will make the determination as to whether such damage is
likely, and the next steps.

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:
Pneumatic air excavation tool. Maximum pressure applied shall be an amount not
to damage roots and shall not exceed 90 pounds per square inch. Pneumatic air
excavation may not be allowed when in known asbestos areas.
Water excavation. Maximum pressure applied shall be an amount not to damage
roots and shall not exceed 60 pounds per square inch. Water excavation may be
required when in known asbestos areas.
Directional boring.
Hand digging.
Other methods approved by the City Engineer.

(d) Tree Protection Fencing
Tree protection fencing shall be installed and approved by the Engineer prior to any
site activity, including installation of erosion control, and shall remain in place and

maintained in the condition in which it was approved until removal is authorized by
the Engineer.
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Tree protection fencing shall be installed 1 foot offset from the existing or proposed
hardscape.

Tree protection fencing shall be constructed as follows:
Fencing shall be installed to surround the trees within the Limit(s) of work as
shown on plan.
() When chain link fencing is required by the Engineer, the Contractor shall ensure
the following:
. All material must meet requirements as described in the Materials section of
this Revision of the Specification.
. Fencing shall have posts installed no less than 10 feet on center, at a depth of
24 inches minimum or utilize sandbags as shown in the Tree Retention and
Protection Detail.
. Installation of the posts shall not result in injury to tree above or below
ground.

(e) Tree Protection Signs

A standard Office of the City Forester tree protection sign shall be placed one per
each Tree Protection Zone, minimum, or per the direction of the Engineer.
The Contractor shall use zip ties on all four corners of the signs to attach to the
tree protection fencing.
The tree protection signs shall be replaced within 24 hours if they become
unreadable, destroyed, missing, or per the direction of the Engineer.

(f) Demolition

Caution shall 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 are acceptable when removing existing concrete.
Breaking of the existing concrete and asphalt for removal shall be done in a manner
that will minimize ground disturbance and vibration.
Curbs and sidewalks within designated Tree Protection Zones shall be removed in a
manner approved by the Engineer. When removing existing sidewalks and curbs,
care shall be taken to avoid injury to roots located under, over, or adjacent to
paved surfaces.
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 Engineer prior to
demolition.
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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 Engineer
prior to entrance into the Tree Protection Zones.

() If pre-approved by the Engineer, the Contractor shall test compaction after
removal of hardscape to determine the percent of Standard Proctor. If the
Standard Proctor is 90 percent or above, the Contractor may be able to utilize
the tested area with equipment as approved by the Engineer. 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 Engineer.

() If equipment is approved by the Engineer, tracking pads shall be placed on the
surface.

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

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 Engineer, and, if
appropriate in accordance with guidelines established in the “Guide for Plant
Appraisal” as available upon request from the Engineer. All costs of such mitigating
shall be charged to and paid by the Contractor or offending sub-contractor.
If access within designated Tree Protection Zones is approved by the Engineer or
Project Consulting Arborist, the existing grade shall be covered with 12 inches of wood
mulch and overtopped by 3/4 inch plywood with overlapping sheets, 6 inches
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 12 inches and plywood must be replaced when it
becomes damaged and cracked to the point of being ineffective as determined by the
Engineer.
Ground tracking mats or steel plates may be used as an alternative to plywood and
may be required in high-traffic areas. Mulch is still required in combination with
ground tracking mats or steel plates. Mats or plates must be appropriately sized for
the type of equipment and shall be approved by the Engineer prior to installation.

The following procedures shall be used when constructing any hardscape or drainage
improvements:
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All materials and equipment shall be kept on existing hardscape or within
previously approved, compacted sub-base areas.
Protect exposed roots from damage and contamination by stabilization materials
and concrete.
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.
When excavating, excavated soil shall be deposited in trucks and hauled off or
deposited temporarily outside the Tree Protection Zones. Excavated and fill soil
shall not be deposited, even temporarily, in Tree Protection Zones.
If root pruning is needed, refer to section “Pruning”.
The compaction of sub soil within Tree Protection Zones shall not exceed 80 percent
proctor density, unless the Contractor can confirm by testing that the existing
compaction within the Tree Protection Zones already exceeds 80 percent.

If part of an approved plan, grading within the Tree Protection Zones shall be
performed by hand or a method approved by the Engineer. Any fill material that needs
to be placed in the Tree Protection Zone shall be limited to a maximum of 4 inches 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 1 inch 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.

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 Engineer immediately in the event of a spill within a Tree
Protection Zone.

(h) Trenching
When trenching is approved within the Tree Protection Zones by the Engineer, the

work shall be dug by hand, pneumatic air excavation, water excavation, or be done by
directional boring in a matter to minimize root damage.
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Whenever trenching exposes roots, as called out in section “Pruning”, extending
through the trench wall, the Contractor shall contact the Engineer or the Project
Consulting Arborist immediately for inspection and evaluation. Refer to section
“Pruning”.

Directional Boring: Bore shall be 36 inches below grade, minimum for irrigation
mainline and site utilities, unless otherwise approved by the Engineer or the Project
Consulting Arborist. For irrigation lateral lines the depth shall be between 18 inches
and 24 inches. The bore shall have a locator to measure and maintain depth. The
Contractor shall verify depth is accurate with the Engineer.

Irrigation or Utility Installation

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
reviewed in the field with the Engineer or Project Consulting Arborist prior to
installation.

Pruning

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 Licensed, and Insured
Arborist. Pruning shall only be done with approval and at the direction of the Engineer
or Project Consulting Arborist. Information on storm damage is found in section “Tree
Maintenance During Construction”.

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.
The Engineer 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 Engineer.

() When contacting the Engineer, provide the following information: tree type
and/or City site identification number, condition of the tree, percent of
disturbance anticipated within the Tree Protection Zone, size of roots.

All roots needing to be pruned or removed shall be cut cleanly with sharp hand
tools, with oversight by the Engineer or the Project Consulting Arborist. No wound
dressings shall be used. Backfill shall promptly be installed over the exposed roots,
filling all voids.
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Recommended root pruning tools shall be free of defects and have sharp cutting
edges.

() Scissor-type lopper.

() Scissor-type pruner.

() Pruning saws designed specifically for tree work.

After root-pruning, cover exposed roots within 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 or roots are buried in soil.

Where appropriate, and under the direction of the Engineer 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”.

(k)  Surface and Exposed Roots

When encountered, exposed roots shall be worked around in a manner that does not
damage the outer layer of the root surface or bark.
The Engineer shall be notified should tree roots become exposed.
Exposed roots must be wrapped in burlap and kept moist. At or below 40 degrees
°F, the excavation area shall be covered in concrete blankets or as directed by the
Engineer.
Exposed tree roots shall not be driven over. Plywood and/or mulch are not
acceptable bridging materials for driving over exposed roots.

() Project Site Monitoring
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 Engineer.

(m)  Tree Maintenance During Construction
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

Engineer). The Contractor shall be responsible for all trees impacted by Construction
throughout the project.
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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 Engineer.
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 otherwise impacted by Construction.

Watering from Hydrant:

() The Contractor shall be responsible to manage the use of the hydrant with
Denver Water per the requirements of the Contract Documents.

Application shall be performed with a pressure type distributor, or a pipeline

equipped with sprinkler system.

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

winter.

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

() All trees within the Limit of work and/or impacted by Construction shall be
watered.

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

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

() All evergreens within the Limit of work and/or impacted by Construction shall be
watered.

() 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 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 degrees °F.

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

the average soil moisture level.

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

() All readings shall be recorded and submitted.

() Soil moisture readings shall be taken every week, at a minimum, during the
Construction period and at a depth of 12 inches.

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

() All readings shall be recorded and submitted.
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Depending on weather conditions, the Engineer or Project Consulting Arborist may
approve less frequent watering.

The Engineer 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 Engineer will check the soil moisture levels and determine the
corrective action. Criteria includes:

() The surrounding soil and/or landscape is dry.

() The surrounding vegetation is dying or dead.

() The leaves on the trees are wilted.

() Color.

Tree watering for non-irrigated sites: During the design process, the Consultant and
the Engineer shall work with the Office of the City Forester to determine the
requirement for watering for non-irrigated sites based on specific project impacts
and outline the criteria that shall be included within this specification.

At the Contractor’s expense, they may install a temporary irrigation system to
water with the approval of the Engineer.

If overwatering occurs during any of the above operations, de-water at no
additional expense to the City.

Branch and Root Pruning: Refer to Section “Pruning” of this specification.

Maintenance for Storm Damage or Emergencies: The Contractor shall coordinate trees
affected by storm damage with the Engineer. Guidelines for responsibilities are
identified below:
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
Engineer. If the Contractor needs access to the Limit of work, the Contractor shall
remove the damage at their expense.
Immediate threat that affects the public: Considered high priority clearing for the
Engineer 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 shall be
determined and approved by the Engineer or Project Consulting Arborist, based on
factors associated with the site and affected trees.

(n)  Tree Protection Zone Violation and Penalties

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

Penalty: Violation of TPZ or damage to protected trees is subject to penalty per City
Ordinance.

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
$212.05 Tree Retention and Protection will be measured by the linear foot of fence provided
and installed. Posts will not be measured and paid for separately but shall be included in the
work. Fence overlap will not be measured and paid.
BASIS OF PAYMENT

$212.06 The accepted quantities of tree retention and protection will be paid for at the
contract unit price for each of the pay items listed below that appear in the bid schedule.

Payment will be made under:

Pay Item Pay Unit
Tree Retention and Protection Linear Foot

END OF SECTION
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Section 214 of the Standard Specifications for this project shall be deleted and replaced with
the following:

DESCRIPTION

214.01 This work consists of furnishing, installing, watering, and maintaining existing and
proposed live woody plant material including, but not limited to trees, shrubs, perennials, live
willow and cottonwood stakes, landscape maintenance, weed control, re-seeding, mowing, and
irrigation system repair.

Landscape Maintenance shall be performed in accordance with 214.07 Landscape Establishment.
MATERIALS
214.02
(@)  General. Furnish and install nursery-grown trees and shrubs conforming to the
requirements of ANSI-Z-60 and ANSI A300, Part 6, with healthy root systems developed by
transplanting or root pruning. Provide well shaped, symmetrical, fully branched, healthy,
and vigorous stock free of disease, insects, eggs, larvae, girdling, and defects such as sun

scald, injuries, abrasions, and disfigurement.

Label all plants of each size, caliper genus, species cultivar or variety with a securely attached
waterproof tag bearing legible designation of botanical and common name.
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All plants shall be the genus, species, variety or cultivar designated on the Contract Drawings.
No substitutions will be accepted without the prior written approval of the Engineer. Contractor
must provide proof of non-availability.

(b)  Trees. These specifications shall apply to deciduous, broadleaf evergreen and coniferous
species. Note that leaf characteristics will not be evident on deciduous trees during the
dormant season.

Crown. The form and density of the crown shall be typical for a young specimen of the
species/cultivar. Changes in form caused by wind, pruning practices, pests, or other
factors shall not substantially alter the form for the species/cultivar. These crown
specifications do not apply to plants that have been specifically trained in the nursery
to be topiary, espalier, multi-stem, or clump; or unique selections such as contorted
or weeping cultivars.
Trees shall have a single, relatively straight trunk, and central leader, unless noted
on plans to be “Multi-trunk” or “Clump”. They shall be free of co-dominant stems
and vigorous, upright branches that compete with the central leader. If the original
leader has been headed, a new leader at least one-half of the diameter of the
original leader shall be present.
Main branches shall be evenly distributed along the central leader, not clustered
together. They shall form a balanced crown appropriate for the age of the
species/cultivar.
Branch diameter shall be no larger than one-half the diameter of the central leader
measured 1 inch above where the branch is attached.
The attachment of the largest scaffold branches shall be free of included bark.
Temporary branches, unless otherwise specified, should be present along the lower
trunk below the lowest scaffold branch. These branches should be no greater than
3/8-inch diameter. Clear trunk shall be no more than 30 percent of the total height
of the tree, unless otherwise noted.
Trunk. The tree trunk shall be relatively straight, vertical, and free of wounds, except
properly made pruning cuts, which shall be closed over or less than 3/4-inch diameter
open, sunburned areas, conks (fungal fruiting bodies), wood cracks, bleeding areas,
signs of boring insects, galls, cankers, stem-girdling ties, or lesions (mechanical
injury).
. Trunk caliper and taper shall be sufficient so that the tree will remain vertical
without a stake. Trunk caliper at 6 inches above the soil media (substrate) surface
shall be a minimum of 2 inches and a maximum of 3 inches. Any caliper sizes
outside of that range will only be allowed with approval from the Engineer.
The cut made when re-growing the top should be just above the major structural
roots. The “shank” that results from this procedure should be at a consistent height
above the structural roots and no longer than 5 inches, to ensure that the trees are
consistently planted at the correct depth. The base of the trunk should not have a
large pruning cut from re-growing the top.
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Roots. The root system shall be substantially free of injury from biotic (e. g., insects and
pathogens) and abiotic (e. g., pesticide toxicity and salt injury) agents.

The uppermost roots or root collar shall be within the upper 2 inches of the soil media
(substrate). Depth of the root-ball shall be measured from the top of the ball, which in
all cases shall begin at the root flare. Soil above the root flare shall not be included in
the root-ball depth measurement and shall be removed.

The tree shall be well rooted in the soil media (substrate). Root distribution shall be
uniform throughout the soil or media and radial from the trunk. Structure and growth
shall be appropriate for the genus, species and cultivar or variety. When the burlap or
container is removed, the root-ball shall remain intact. Trees should have several
lateral roots or many fibrous roots spaced evenly around the trunk to provide support
so the trees are stable when planted. Trees should have as many small roots as
possible. Fibrous roots can be achieved by root-pruning, using air-pruning containers,
or under-cutting or root pruning and transplanting at any stage of production.

The root collar and the inside portion of the root-ball shall be free of defects,
including circling, kinked, and stem-girdling roots. Soil removal or root washing near
the root collar may be necessary to inspect for the aforementioned root defects.

Roots on the periphery and bottom of the root-ball shall be less than 1/8-inch
diameter.

As a general rule, for young nursery-grown trees, there should be two or more
structural roots within 1- to 3-inches of the soil surface. “First order lateral roots” is
another term that has been used for these roots. If the roots are deeper than 3 inches,
the stock shall be rejected.

Root-balls that are undersized as specified in current edition of ANSI Z60.1. shall be
rejected. Field grown trees for balled and burlap delivery shall have the roots pruned
at least 6 inches inside the final root-ball size performed within adequate time for the
tree to develop fibrous roots at the outer edge of the root-ball prior to harvest and
delivery.

Ball and burlap trees are acceptable per the specifications. If ball and burlap trees are
not able to be procured, container trees may be substituted with the approval from
the Engineer.

Leaves. The size, color, and appearance of leaves shall be typical for the time of year and
stage of growth of the species or cultivar. Trees shall not show signs of prolonged stress or
extended drought as indicated by under or oversized leaves, wilted, shriveled or dead
leaves.
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(e)  Branches. Shoot growth (length and diameter) throughout the crown shall be appropriate
for the age and size of the species/cultivar. Trees shall not have dead, diseased, broken,
crossing, distorted, or otherwise injured branches.

All deciduous trees of one species used in formal rows or groupings shall exhibit
cultural uniformity, i.e., “matched” in height, crown width and shape, height to first
branch, and trunk taper. For this reason, it is desired that these trees be produced by
a single grower.

(f) Collected Stock. Do not use plants harvested from the wild, from native stands, from an
established landscape planting, or not grown in a nursery unless otherwise indicated, and
only if approved by the Engineer.

(g)  Shrubs.

Container Grown Shrubs: All specifications for container grown plants shall include
both plant size and container size. Plant size intervals and reference to height or
spread shall be in accordance with the guidelines for the appropriate plant type set
forth in ANSI Z60.1.

Container size shall be by container classification (i.e., not by container volume) as

set forth in the ANSI Z60.1 Container Class Table.

In all cases, container grown nursery stock shall meet the following general

requirement:

() All container grown nursery stock shall be healthy, vigorous, well rooted, and
established in the container in which it is growing. Container grown nursery
stock shall have a well-established root system reaching the sides of the
container to maintain a firm ball when the container is removed but shall not
have girdled or kinked roots and/or root growth encircling the inside of the
container.

The container shall be sufficiently rigid to hold the ball shape and to protect the

root mass during shipping.

Minimum shrub sizes shall conform to the following standards:

Tender shrubs (Type 0) that do not produce top growth that is winter hardy:

Height or Spread Minimum number of Minimum spread of
canes roots

Fifteen inches Three (3) canes Nine inches (9”)

(15”)
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Small shrubs (Type 1) that grow to a mature height of not more than 3 feet:

Height or Spread

Minimum number of
canes

Minimum spread of
roots

Fifteen inches
(15”)

Four (4) canes

Nine inches (9”)

Intermediate shrubs (Type 2) that grow to a mature height between 3 feet and 7 feet:

Height or Spread

Minimum number of
canes

Minimum spread of
roots

Two feet (2’°)

Four (4) canes

Twelve inches (12”)

Large shrubs (Type 3) that grow to a mature height exceeding 7 feet:

Height or Spread

Minimum number of
canes

Minimum spread of
roots

Four feet (4’)

Six canes (6)

Twenty inches (20”)
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(h)  Perennials, Grasses, Groundcovers, and Vines. All container grown plants shall be healthy,
vigorous, well rooted, and established in the container in which they are growing and be
in conformance with ANSI Z60.1. A container grown plant shall have a well-established
root system reaching the sides of the container to maintain a firm ball when the container
is removed but shall not have girdled or kinked roots and/or root growth encircling the
inside of the container. Top growth is to be in conformance with established nursery
standards.

(i) Tree-Stabilization Materials.

Deciduous and Evergreen Tree Stakes: Rough-sawn, sound, new softwood with
specified wood preservative treatment by pressure process, free of knots, holes, cross
grain, and other defects, 2-inch diameter by 6 feet, pointed at one end.

Guys and Tie Wires: ASTM A 641/A 641M, Class 1, #14 galvanized-steel wire, two-
strand, twisted. Guying must be approved by the Engineer.

Tree-Tie Webbing: UV-resistant nylon webbing with brass grommets, size as indicated.

Safety Signals for Guy and Staking Wire: 1/2 inch diameter PVC pipe, length as
indicated.

Tree-Wrap:
Two layers of crinkled paper cemented together with bituminous material, 4 inches
wide minimum, with stretch factor of 33 percent.
Tree wrap tape: Tape as approved by the Engineer.

() Planting Backfill Material. Unless otherwise directed by the Engineer, the plant pit
backfill material shall consist of the following, thoroughly mixed:

Soil originally excavated from the pit: 2/3 proportion of total mix.

Soil Amendment as specified in Revision of Section 212 - Seeding, Fertilizer, Soil
Conditioner and Sodding; 1/3 proportion of total mix.

Imported soil shall meet the requirements specified in Revision of Section 207 -
Topsoil.

(k)  Organic Mulch. Organic mulch, free from weeds, chemicals, and/or deleterious materials
and suitable as a top dressing of trees and shrubs, consisting of chipped wood material
not larger than 4 inches in length.

() Water. Water supply shall be coordinated with Engineer.
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Irrigation System: If water supply is available through existing nearby infrastructure, existing
irrigation is typically available from May 15t to October 1°t. When existing irrigation system is not
available, either during seasonal shutdowns or project shutdowns, the Contractor is responsible
to bring water to the site.

If access to the existing irrigation system is needed during seasonal shutdowns and if approved
by the Engineer, the Contractor shall take responsibility for start-up and winterization of the
irrigation system to avoid damage to the system. The Contractor shall take the irrigation system
on at their own risk and at no additional cost to the project if damage occurs.

Hydrant: If water supply is from a hydrant, the Contractor shall supply a Denver Water approved
and calibrated water meter to measure water usage and be responsible to pay all costs related
to water usage. The cost of water shall be charged at the current City and County of Denver rate
through Denver Water.

Water Truck: If no other water supply is available, the Contractor shall be responsible to bring
water to the site to water per the Contract Documents and site conditions via water truck.

(m)  Miscellaneous Materials.
Antidesiccant: Water-insoluble emulsion, permeable moisture retarder, film forming,
for trees, as approved by the Engineer. Deliver in original, sealed, and fully labeled
containers. Mix and apply according to manufacturer’s instructions.

Pre-Emergent Pesticide: As approved by the Engineer.

(n)  Pesticides. EPA registered and approved, and as approved by the Engineer.

110



Project No. 2019-PROJMSTR-0000252 Morrison Road Improvements
2024-CIP-0000105 March 20, 2026

-8-
REVISION OF SECTION 214
PLANTING

CONSTRUCTION REQUIREMENTS
214.03 Submittals for Planting

For list of required submittals, see Revisions of Section 105, Table 105-1.
(a)  Submittal Descriptions:

Product Data. For each type of product.
Plant Materials: Include quantities, sizes, quality, and sources for plant materials.

Product Samples. At a minimum provide the following samples for approval by the
Engineer, additional product samples may be required at the direction of the Engineer.
Mulch: one gallon bag minimum of each type of mulch, if applicable.
Tree Stakes: one of each type.
Tree Straps: one each.
Guy Material: 1 linear foot.
Guy Signal: 1 linear foot.
Tree Wrap: 1 linear foot.

Pesticides. Product label, Safety Data Sheet (SDS) labels and manufacturer's
application instructions specific to project.

Proper Identification. All plants shall be true to name as ordered or shown on planting
plans and shall be labeled individually or in groups by species and cultivar (as
appropriate).

Contractor shall provide a complete list of all plant material for approval by the
Engineer a minimum of 10 days prior to delivery. Any substitutions of plant material,
including but not limited to size, type, species and variety shall be listed and
submitted to the Engineer for approval.

Tree Planting Permit. The contractor shall obtain a planting permit request form
available at denvergov.org/Forestry and submit the completed form to the Engineer.

Certificates and Analysis. Contractor shall provide the following certificates:
State Inspection Certificate from the origin nursery.
Certificate from origin state.
Quarantine Certificate from origin state.
Any Certificates required by the USDA Animal and Plant Health Inspection Service
(APHIS) and ANSI-Z-60 and accompanying Rules and Regulations.
Analysis of existing soil shall be per Revisions of Section 207 of these Project
Special Provisions.
Analysis of the water if provided form an unknown water source.
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214.04 Quality Control

All plant material shall comply with federal and state laws and regulations requiring inspection
for plant diseases, pests, and weeds. Inspection certificates required by law shall accompany
each shipment of plants. Clearance from the local county agricultural commissioner, if required,
shall be obtained before planting trees originating outside the county in which they are to be
planted. Even though trees may conform to county, state, and federal laws, the Engineer may
impose additional requirements that pertain to local issues.

The Contractor shall arrange for the inspection of plant material upon delivery to the site for
compliance with the Specifications and Contract Drawings. The Engineer has the right to reject
plant material that does not meet Specifications until Final Acceptance. Inspection of materials
is primarily for quality, size, form, variety, damage, and proper rooting but other requirements
are not waived even though initial visual inspection results in approval. Rejected material shall
be removed from the site within 24 hours.

The Engineer has the right to cull a pre-determined quantity of plant material representative of
the genus to invasively inspect for root defects. Upon discovery of defects that will impact
future health and growth, other plant material may be inspected as well to determine quality of
overall plant material and possible rejection.

214.05 Delivery, Storage, and Handling

(a)  Materials. Deliver materials in original containers with tags showing genus, species and
size. Protect materials from damage during delivery and while stored at site. The
Engineer reserves the right to inspect containers before or after installation to verify
compliance with Specifications.

(b)  Bulk Materials

Do not dump or store bulk materials near structures, utilities, walkways and
pavements, or on existing turf areas or plants or in tree protection zones.

Provide erosion-control measures to prevent erosion or displacement of bulk materials;
discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties,
water conveyance systems, or walkways.

Accompany each delivery of bulk materials with appropriate certificates.
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(c) Trees. Nursery stock shall be harvested and planted during the same growing season. Do

(d)

(e)

(f)
(9)

not prune, except as approved by the Engineer. Protect bark, branches, and root systems
from sun scald, drying, sweating, whipping, and other handling, and transportation
damage. Do not bend, tie, or deliver trees in such a manner as to destroy natural shape.
Root balls should be moist and provide protective covering during delivery. Plant
materials delivered without protective covering may be rejected. Protect root balls from
damage during digging, transferring, loading, unloading, and planting. All trees shall be
labeled with a securely attached waterproof tag bearing a legible plant name. Remove all
tags and flagging as directed by the Engineer.

Delivery. Deliver bare-root stock plants within 24 hours of digging. Immediately after
digging up bare-root stock, pack root system in wet straw, hay, or other suitable material
to keep root system moist until planting. Transport in covered, temperature-controlled
vehicles, and keep plants cool and protected from sun and wind at all times.

Store bulbs, corms, and tubers in a dry place at 60 degrees to 65 degrees °F until
planting.

Handle planting stock by the root ball only, providing support to top.
Deliver trees after preparations for planting have been completed and install
immediately. If planting is delayed more than 6 hours after delivery, set planting

materials in shade, protect from weather and mechanical damage, and keep roots moist.

Set balled stock on ground and cover ball with wood chips, or other acceptable
material.

Do not remove container-grown stock from containers before planting.

Water root systems of trees stored on site with a fine-mist spray. Water as often as
necessary to maintain root systems in a moist condition.

Root balls should be stored in shade and be covered with moist mulch if stored on site
for longer than 12 hours.
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(h)  Project/Site Conditions

Vehicular accessibility on site shall be as directed as shown on approved plans or by
the Engineer. Repair damage to prepared topsoil and existing surfaces, caused by
vehicular access and movement during work under this Section, to original condition at
no additional cost to the project.

Weather Limitations: Proceed with planting only when existing and forecasted weather
conditions permit planting to be performed when beneficial and optimum results may
be obtained. Apply products during favorable weather conditions according to
manufacturer's written instructions and warranty requirements.

(i) Coordination and Scheduling

Coordinate installation of planting materials during normal planting seasons for each
type of plant material required, avoiding temperature extremes. Planting materials
should be generally planted between April 15 and October 1, or at the direction of the
Engineer.

If irrigation is not available at the time of planting, then the Contractor is responsible
for watering of all plant material at no additional cost to the project.

Plant trees after final grades have been accepted and prior to seeding or sodding,
unless otherwise authorized by the Engineer.

() Examination

Verify actual grade elevations and dimensions of plantings and construction contiguous
with new plantings by field measurements before proceeding with planting work.

Examine areas to receive landscaping for compliance with requirements and for
conditions affecting performance of work of this Section. Do not proceed with
installation until unsatisfactory conditions have been corrected.
When conditions detrimental to plant growth are encountered, such as rubble fill,
adverse drainage conditions, obstructions, or utilities, notify the Engineer before
planting.
Verify that adequate overhead clearance exists to planting locations.
Suspend planting operations during periods of excessive heat, cold, and/or
moisture until acceptable planting conditions exist. The contractor shall obtain
approval from the Engineer when planting in temperatures above 90 degrees
*Fahrenheit.
Uniformly moisten excessively dry soil that is not workable.
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Verify that no foreign or deleterious material or liquid such as, but not limited to,
paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils,
gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has
been deposited in soil within the work area. If contamination is present in the soil
within a planting area, notify the Engineer immediately.
If contamination is discovered during Construction the Engineer will determine the
best course of action to remediate the contamination, which may include
requesting the Contractor perform the removal of contamination and replacement
of clean material.

If contamination is determined to be the result of construction operations,
Contractor is to remove contaminated material and replace with clean material at
the direction of the Engineer.

Verify final grades are completed in accordance with the drawings. Proceed with
installation only after unsatisfactory conditions have been corrected and approved by
the Engineer.

Cooperate with any other contractors and trades, who may be working in and adjacent
to the landscape work areas. Examine the Contract Drawings which show the
development of the entire site and become familiar with the scope of all work
required.

(k)  Finish Grading. See Revision of Section 203 and Revision of Section 207 of these Project
Special Provisions.

() Preparation.

Protect structures, utilities, sidewalks, pavements, and other facilities, turf areas and
existing plants from damage caused by planting operations. Repair damage to
surrounding areas and site elements noted above resulting from planting operations at
no additional cost to the project.

Utilities: Contractor shall be responsible locating utilities and repair of utilities
damaged during the work. Determine location of overhead and underground utilities
and perform work in a manner that will avoid damage. Hand excavate, as required.
Maintain markings until their removal is mutually agreed upon by the Contractor and
the Engineer.

Layout, stake and label all individual tree locations for approval by the Engineer prior
to installing trees.
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Outline planting beds and mark plant locations within the bed(s) for approval by the
Engineer prior to installing any plant material or mow bands. Make adjustments as
directed by the Engineer at no additional cost to the project.
If formal arrangements or consecutive order of plants is indicated on the Contract
Drawings, select stock for uniform height and spread, and number the labels to
assure symmetry in planting.

Prepare planting area for soil placement and mix planting soil according to Revision of
Section 207 of these Project Special Provisions.

(m)  Field Quality Control.

Provide quantity, size, genus, species, and variety of trees indicated, complying with
current applicable requirements of ANSI Z60.1 “American Standard for Nursery Stock”,
and all applicable state and local rules and regulations.

Inspection: The Contractor shall arrange for the inspection of plant material upon
delivery to the site for compliance with the Specifications and Contract Drawings. The
Engineer has the right to reject plant material that does not meet Specifications until
Final Acceptance.

Measurements: Measure trees according to the requirements of the ANSI Z-160, with
branches and trunks in their normal position. Do not prune to obtain required sizes.
Measure main body of tree for height and spread; do not measure branches or roots
tip-to-tip.

(n)  Weed Control. Do not proceed with landscape work until weed growth has been
controlled and eliminated, per Revision of Section 207 of these Project Special Provisions.

Use pesticides only with the written approval of the Engineer, and in strict accordance
with manufacturer’s recommendations.

(o)  Excavation for Trees and Shrubs.

Planting Areas: Excavate by hand, auger or with a mini excavator. Scarify or roughen
sides of tree pit by hand to eliminate any glazing. Tree spades may not be used to dig
tree pits.

Balled and Burlapped Trees:

() Open top of root ball burlap and carefully remove soil to expose trunk flare to
first order roots. Set hole depth based on bottom of root ball and base of root
flare. The base of the root collar shall be 1 to 2 inches higher than finished
grade.
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() Do not excavate deeper than depth of the root ball. If area under the plant was
initially dug too deep, add soil to raise it to the correct level and thoroughly
compact the soil directly under the root ball to prevent settling.

() Excavate a minimum of two times as wide as ball diameter at base of pit.
Excavate a minimum of three to four times as wide as ball diameter at top of
pit. Slope sides of the pit as shown on the detail.

Container-Grown Trees and Shrubs:

() Gently remove excess soil from top of root ball to expose root flare or top of first
order root. Set plumb and in center of pit with base of root flare 1 to 2-inches
above adjacent finish grades as indicated.

() Excavate approximately two times as wide as container diameter at base of pit.
Excavate a minimum of three to four times as wide as container diameter at top
of pit.

Obstructions:
Utilities: Notify the Engineer immediately of utilities that conflict or may
potentially conflict with proposed plant locations. In such cases, alternative plant
locations will be determined by the Engineer.
Notify the Engineer prior to planting if unexpected rock or obstructions detrimental
to trees or shrubs are encountered in excavation.

Drainage: Notify the Engineer if subsoil conditions show evidence of water seepage or
retention in tree or shrub pits.

(p) Planting Trees and Shrubs.

Balled and Burlapped Stock:

. Prior to hole depth determination, open top of root ball burlap. Gently remove
excess soil from top of root ball to expose root flare or top of first order root.
Set balled and burlapped stock plumb and in center of pit with base of root flare 1
to 2 inches above adjacent finish grades as indicated.
Gently remove, without damaging the root ball, all the wire basket and twine. Cut
away burlap from minimum top two-thirds of the root ball, but do not remove from
under ball. Remove pallets, if any, before setting. Do not use planting stock if ball
is cracked, loose, or broken before or during planting operation.
Place backfill around ball in layers. When pit is approximately one-half backfilled,
water thoroughly and allow to absorb into soil to eliminate voids and air pockets
prior to placing remainder of backfill. Repeat watering until no more is absorbed.
Water again after placing final layer of backfill.
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Container Grown Stock:

Carefully remove containers so as not to damage root balls.

Shave exterior 1 inch of soil and roots from root ball or until all circling roots have
been removed and to promote radial fibrous roots. Use sharp spade or handsaw
designed specifically for tree work to make clean, non-tearing cuts on roots.

Prior to hole depth determination, gently remove excess soil from top of root ball
to expose root flare or top of first order root.

Set plants plumb and in center of pit with base of root flare and/or first order
lateral root 1 to 2 inches above adjacent finish grades as indicated.

Place backfill around ball in layers. When pit is approximately one-half backfilled,
water thoroughly and allow to absorb into soil to eliminate voids and air pockets
prior to placing remainder of backfill. Repeat watering until no more is absorbed.
Water again after placing final layer of backfill.

Bare-Root Stock: Set and support each plant in center of planting pit or trench with
root flare 2 inches above adjacent finished grade.

Backfill: As specified in Materials Section of this specification.

Remove girdled or kinked roots and/or root growth that is encircling without
tangling or turning toward surface, spread roots laterally. Plumb before backfilling
and maintain plumb while working.

Carefully work backfill in layers around roots by hand eliminating air pockets. Bring
roots into close contact with the soil.

When planting pit is approximately one-half filled, water thoroughly and allow to
absorb into soil before placing remainder of backfill. Repeat watering until no more
water is absorbed.

Continue backfilling process. Water again after placing final layer of soil.

Shrubs and perennials shall be planted outside of the root ball of trees.

Tree Wrap. Inspect tree trunks for injury, improper pruning, and insect infestation and

take corrective measures required before wrapping. Inform the Engineer of conditions

prior to wrapping. Wrap trees starting at the base of the trunk and spiral cover trunk to

height of first branches. Overlap wrap, exposing half the width, and securely attach
without causing girdling. Use black electrical tape to secure. Do not use staples.

All smooth barked trees shall be wrapped with the exception of any Populus species by

November 1st and removed by May 15 or per the direction of the Engineer.
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(r) Installing Live Willow Stakes and Cottonwood Poles.

Live Stake and Pole Harvest Season. Live willow stakes and cottonwood poles shall be
harvested and planted while dormant in early spring (March 15t to April 15t) or late fall
(November 1st to December 15th) while the plants are still dormant. The Engineer in
coordination with the Region Wetland Specialist may authorize an alternative
harvesting and planting time frame based on project timing.

Site and Scheduling. Unless specified on plans, the Contractor shall select the live
willow stake and cottonwood pole cutting site(s). All live willow stake and cottonwood
pole cuttings shall be harvested from approved locations and species. Cottonwood
poles shall be harvested from a “cotton-less” cottonwood species if possible. Written
approval shall include a detailed location and access description, species and number
of cuttings to be harvested. Unless otherwise authorized, the Contractor shall notify
the Engineer at least five working days in advance of the anticipated start of
harvesting cuttings.

Harvesting. Harvesting shall be completed in a manner to site disturbance. Cutting
implements shall be sharp and provide a smooth cut without damaging the bark of the
cutting or the remaining plant.

Cut live willow stake to approximately 3 to 6 feet in length and between 1/2 inch to 1
1/2-inch in diameter. Cut cottonwood poles to a minimum of 10 feet in length and a
minimum of 1 inch in diameter. Select branches for cuttings with smooth undamaged
bark. Do not use branches with thick or cracked bark. Cuttings shall be cut
approximately one foot from the ground. Cuts shall be clean, without stripping the
bark or splitting the wood. The base cuts or butt ends shall be at a 45-degree angle to
identify the root end and facilitate insertion into the soil. Cut the top with a blunt to
distinguish the top from the root end.

The harvesting site shall be left clean and tidy, to the satisfaction of the Engineer and
the Owner, when applicable. Unused material, including trimmings, shall be cut to 2
feet in length and evenly distributed around the site.

Immediately upon harvesting, place all cuttings in water ensuring the angled cut ends
are covered, and stored in a cool location. Plants shall be completely submerged in
containers with water if not planted within 24 hours of harvesting. The containers
shall be continuously shaded and protected from the wind and from drying at all
times.

If live stakes or poles are to be planted between June 15th to October 15th, the blunt
ends shall be dipped into latex paint to seal the top 1 inch of the stake.
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Transportation. During transportation, the cuttings shall be kept completely
submerged in containers with water in orderly fashion to prevent damage and to
facilitate handling. Cuttings should be bundled using natural twine or flexible staking
tape in uniform groups of 25-100 to allow for easy tracking of quantities. Wire will not
be acceptable for bundling during transportation.

Installation. Upon arrival at the construction site, cuttings shall be inspected. Only
healthy, undamaged material will be accepted.

Plants and planting locations shall be checked in the field by CDOT Region Biologist or
CDOT Landscape Architect and shall be adjusted to the position as approved before
planting begins. Planting holes shall not be constructed until written approval has
been received from the Engineer.

During installation activities, the cuttings shall be kept wet and out of the direct
sunlight. No cuttings shall be out of water for more than 10 minutes before planting.
Water shall be applied to areas around the cuttings until the soil mass is saturated.

(s) Pruning of Plants. Prune only damaged or dead branches as directed by the Engineer.

(t) Tree Stabilization. Install site-fabricated trunk stabilization as follows, unless otherwise
indicated on Contract Drawings.

Drive wood stakes into undisturbed grade within the mulched area. Avoid penetrating
root balls or root masses.

Align tree stakes with the prevailing wind or parallel to hard surfaces.

Securely attach specified wire to stakes.

Support trees with specified wire and tree tie webbing from the tree trunk to each
stake. Allow 1 to 2 inches of slack to avoid rigid restraint of the tree.

For staked trees: Attach 24 inches long by 1/2 inch diameter PVC pipe flagging to each
wire.

For guyed trees: Must have prior approval from the Engineer.
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(u)  Mulching.
. Confirm with Engineer where mulching will be required for Trees, Shrubs, Perennials,
and Grasses.

Trees: Create a 48 inch radius from the outside of the trunk, by 3 inch high formed soil
berm around tree and fill with 3 inch deep specified wood mulch. Mulch shall be kept
4 to 6-inches away from tree trunk.

Shrubs, Perennials, and Grasses:
Mulch backfilled surfaces of pits, planting beds areas, and other areas indicated or
as directed by the Engineer.

(v)  Antidesiccant
Apply antidesiccant using power spray to provide an adequate film over trunks,
branches, stems, twigs, and foliage. Apply only when directed and approved by the
Engineer.

When deciduous plants are moved in full leaf, the Engineer may direct the use of an
antidesiccant at nursery before moving and again 2 weeks after planting. Antidessicant
to be supplied and applied by Contractor at no additional cost to the project.

(w)  Cleaning.
Perform cleaning during installation of the work and upon completion of the work, to
the satisfaction of the Engineer. Remove all excess materials, debris, and equipment
from site. Repair any damage resulting from planting operations.

Remove surplus soil, excess subsoil, unsuitable soil, and waste material including trash
and debris generated during installation at no additional cost to the project.

(x)  Protection.
Protect existing utilities, paving and other facilities from damage caused by planting
operations. The Contractor shall repair any damage at no additional cost to the
project.

Restrict vehicular and pedestrian traffic from planted areas. Erect temporary
protection zones with signs and/or barriers as required or directed by the Engineer at
no additional cost to the project.

Erosion Control: Take measures and furnish equipment and labor necessary to control

and prevent soil erosion, blowing soil and accumulation of wind-deposited materials on
the site throughout the duration of work.
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(yv)  Maintenance.
The Contractor shall be responsible for maintaining all trees, plants, and groundcovers
until Substantial Completion is issued.

Maintain trees by pruning as directed by the Engineer, cultivating, season appropriate
watering, mulching, weeding, wrapping, unwrapping, restoring planting saucers, and
resetting to proper grades or vertical position, as required to establish healthy, viable
plantings. Monitor and control as required to keep trees free of insects and disease.
Restore or replace damaged tree wrappings, stakes, guying.

During the irrigation season (generally May through September), water may be
available from on-site quick couplers. When the system is not charged, it shall be the
Contractor’s responsibility to supply adequate amounts of water from a water truck or
other approved source. Hoses and other watering equipment shall be supplied by
Contractor.
Watering Amount:
() Minimum watering requirements shall be 25 gallons of water per caliper inch of
every tree when temperatures are at or above 40 degrees °Fahrenheit.
() Watering frequency shall be based on the average soil moisture level throughout
the planting area.
. An average of 6 “Average” on a soil moisture meter shall be maintained during
establishment.
. Readings shall be taken every 2 weeks at a minimum during the Construction
period and at a minimum of four locations throughout the planting area.
() Readings shall be taken at a depth of 8 inches. At time of Substantial
Completion, verify that tree-watering devices are in good working order and
leave them in place. Replace improperly functioning devices.

All plants shall be true to name and meet all conditions of these specifications. Any
plant that is not true to name as indicated by form, leaf, flower, or fruiting
characteristics shall be replaced at the Contractor’s expense.

Through the contract period, the Contractor shall ensure survival of the newly planted
material which may include winter watering when there is not adequate precipitation
to promote plant health.

See subsection 214.06 for Landscape Establishment for maintenance requirements
after Substantial Completion if establishment is included in the Contract.
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214.06 Watering for Existing Trees and Landscaping

Water applied for moisture density control, pre-wetting, and as dust palliative shall be free of
debris, organic matter, and other objectionable substances.

Water for landscaping shall be free from oils, acids, salts or any substance that may be harmful
to plant life. Non-potable water may be accepted on a case-by-case basis as approved by
Engineer.

When the water source proposed for use by the Contractor is not known, the Contractor shall
provide an analysis of water samples from an approved testing laboratory. The analysis shall be
provided to the Engineer prior to use.

If water source is from an existing park irrigation system, the Contractor shall be responsible to
coordinate access and operation of the existing irrigation system with the Engineer. The
Contractor shall provide the Engineer with the required irrigation schedule and identify the
zones that need to be activated or turned off within the project limits. The Contractor shall be
responsible to irrigate per the requirements of the Contract Documents.

If water source is from a hydrant, the Contractor shall be responsible to manage the use of the
hydrant with Denver Water per the requirements of the Contract Documents.

If the water source is from a water truck at least one water truck shall be on site or as directed
by the Engineer. Truck shall have capacity of at least 1,000 gallons or be of adequate size
related to the scope of work or as directed by the Engineer. Water is to be metered for
measurement, the Contractor shall provide and use an approved Denver Water metering device.
Monthly water usage readings either from the vehicle or from a meter are to be provided to the
Engineer.

(a)  Application
. Pressure type distributors or a pipeline equipped with sprinkler system.

Moisture and Density Control: Ensure a uniform and controlled application of water
without ponding or causing erosion for optimum moisture content.

Pre-wetting: Pre-wetting material in excavation areas prior to removal for placement
in embankments will be allowed as approved by the Engineer. Prior to excavation the
Contractor shall drill, bore or dig test holes to the full depth of excavation to
determine moisture requirements. The contractor will identify and confirm with the
Engineer the areas for pre-wetting, including equipment to be used for the pre-
wetting operations.

Existing Tree Watering: The Contractor shall provide water for existing trees per the
requirements of Revision of Section 212.
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Landscape Watering: The Contractor shall provide water for seeding, mulching,
planting, transplanting, sodding, herbicide treatment, maintenance operations
including watering during establishment periods or any other landscape related
activities when called out on the Contract Drawings or Specifications.

If overwatering occurs during any of the above operations, de-water at no additional
expense to the City.

214.07 Landscape Establishment

The term Landscape Establishment shall be used interchangeably with Landscape Management
and Maintenance.

(a)  Landscape Establishment Period

The Landscape Establishment Period shall commence from the date of Substantial
Completion on an existing Contract, or a start date established by a separate
maintenance contract in accordance with these Specifications. The Landscape
Establishment Period shall continue for 2 years (24 months).

(b)  Contractual Requirements

Limits of Work Area: All improvements and maintenance within the project work area
are included unless otherwise indicated on the Contract Drawings or directed

by the Engineer. Areas outside defined areas, as illustrated on the Contract Drawings,
will be maintained by others.

Performance of Work: The Contractor’s equipment shall be accepted by the Engineer

prior to the commencement of the Landscape Establishment. If the Engineer finds any
items unacceptable, the Contractor shall make the revisions noted by the Engineer at
no cost to the City.

Scheduling / Progress Reports:
Scheduling: Prior to the beginning of the Landscape Establishment period, the
Contractor shall submit for approval by the Engineer a detailed schedule identifying
all activities which are to be performed. Examples of such commitments include
the regular intervals for weed control, fertilization, pesticide applications and
mowing and other operations and the month and week which are scheduled for
other major activities such as reseeding and mulching. It is not the Engineer’s
intent to require the Contractor to meet each deadline on a specific day, but
merely to identify the general time periods for such activities. The Contractor may
modify the schedule due to weather conditions, providing that the Engineer is
notified in advance of any changes.
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Notification: The Contractor shall be required to notify the Engineer a minimum 48
hours in advance of all major work so the Engineer has the option of being present
at the time of the work. Examples of such work are clean cultivation, mowing,
spraying, seeding, mulching or other activities relating to the repair of landscape
items. If proper notification is not given by the Contractor, the Engineer shall have
the right to require the Contractor to reschedule any such work until such time
that the Engineer is available. The above provision applies only to work which
could be perceived as normal or regularly scheduled maintenance; emergency
repairs do not apply.

Progress Reports: The Contractor shall submit quarterly progress reports. The
written progress reports shall be sent to the Engineer, prior to quarterly on-site
meetings, outlining the work completed, damage incurred, percent of cover,
desirable and undesirable species, and problems encountered. Progress reports
shall contain digital photo documentation of work.

Site Meetings: The Contractor shall meet, on site, with the Engineer on a quarterly
basis to review the project status.

After Hours Contact: The Contractor shall provide one after hours contact, and
telephone number.

Final Report: Prior to Acceptance of this Specification, provide a final report that
outlines the major actions on the site, pre-emergent applications, recent reseeding
applications, any concerns about the site moving forward, and any expectations for
certain areas on the site (i.e.: type of weed growth in particular areas of the site,
etc.).

Landscape Establishment Coordination: The Contractor shall coordinate maintenance
operations and activities with the Engineer.

Failure to Perform: In the event that, in the Engineer’s opinion, action has not been
taken on the part of the Contractor to properly maintain the project, the Engineer
may take whatever action deemed necessary to affect such repairs and any costs
incurred will be deducted from the Contract amount.

Licenses, Taxes, and Insurance:
Licenses: The Contractor agrees to obtain and pay for all licenses required by the
City, State, and Federal governments that are necessary for legally conducting
business. The Contractor shall maintain all licenses and permits required for
maintenance activities (e.g. pesticide application).
Taxes: The Contractor shall pay all applicable taxes, including sales taxes on
materials supplied.
Insurance: The Contractor shall maintain all insurance policies in accordance with
the General Contract Conditions of the contract through the entire term of the
Landscape Establishment Period.
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Acceptance of native seed areas will not be given until the Landscape Establishment Period has
ended and the Engineer is satisfied with the germination, coverage, and the vegetation is in a
healthy and vigorous growing condition in accordance with the Specifications. During this time,
the Contractor shall be responsible for watering, mowing, spraying, weeding, fertilizing and all
related work as necessary to ensure that seeded areas are in a vigorous growing condition.

The Contractor shall provide all supervision, labor, material, and equipment to
develop, manage, and maintain seeded areas.

The Contractor shall protect the site during the Landscape Establishment Period. All
damage that occurs to the seeded areas during the Landscape Establishment period,
including vandalism, shall be repaired by the Contractor with approved materials at no
additional cost to the project.

Maintain and establish native seed areas by weeding, mowing, trimming, replanting,
watering, and performing other operations as required to establish healthy, viable
vegetation. Roll, regrade, and replant bare or eroded areas to produce healthy
vegetation. Provide materials and installation the same as those used in the original
installation.

Fill in as necessary soil subsidence that may occur because of settling, damage, or
other processes.

Apply treatments as required to keep seeded areas free of pests and pathogens or
disease. Use integrated pest management practices whenever possible to minimize the
use of pesticide and reduce hazards.

Watering: All watering shall be done in such a way as to encourage establishment,
deep root growth and drought tolerance.
Utilize irrigation system to water native seeded areas to obtain establishment of an
acceptable grass stand, and to supplement natural moisture levels during dry
periods.
Schedule watering to prevent wilting, puddling, erosion, and displacement of seed
or mulch. Obtain approval of Engineer of irrigation system and schedule proposed
for use.
Water native grasses with fine spray at a minimum rate of 1/2 inch per week for 6
weeks after planting unless rainfall precipitation is adequate, or water rates
approved by the Engineer and Denver Parks Water Conservation.
Do not over-water in a manner which kills drought-tolerant components of the seed
mix.
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Year 1: Mowing of native grasses in the first year after seeding shall be avoided
unless approved by the Engineer. If mowing in the first year is allowed, then mow
only in the late fall to allow grass seeds to drop. Mowing shall be at a height of 6
inches to 8 inches.

Year 2: Control undesirable plant species as necessary by mowing, hand-pulling,
selective pesticide application, and/or prescribed burning. If required, mow native
grasses in the late fall to allow desirable grass seeds to drop. Mowing shall be at a
height of 6 inches to 8 inches.

Weed Control:

Weed control shall be done for the duration of the Landscape Establishment Period

and until Final Acceptance. Weed control shall be completed by one or more of the

following methods approved by the Engineer:

() Mowing: Mowing of undesirable species shall only be done per the approval the
Engineer as a weed control method. Undesirable species shall not be allowed to
seed on the site. Avoid distribution of weed seeds by catching all clippings,
bagging clippings, and removing them from the site. Existing grass stands to
remain shall not be mowed until late fall to encourage seed drop.

() Hand Removal: Hand-removal shall include the removal of all above-ground and
below-ground stems, roots, and flower masses prior to the development of
seed.

() Chemical Control: If necessary, apply to perennial and annual weeds by a
licensed applicator trained in plant identification at no additional cost to the
project. Obtain the Engineer’s approval prior to applying pesticide. Apply per
manufacturer’s recommendations. Contractor is responsible for ensuring seed
establishment and that seed is not adversely affected by pesticide applications.
The Contractor shall use pesticide for specific species as recommended by CSU
Agricultural Extension Service.

() Spot Application Chemical Control: Apply pesticide by hand applicator directly to
invasive annual and perennial weeds. Allow a minimum 2 weeks between
application and any seeding activities or per label specifications on the product
used.

Reseeding:
Evaluate native grass areas quarterly during the Landscape Establishment Period to
review the germination and coverage. Use the following criteria:
() Reseed all areas that meet the following conditions:
() Areas of bare or dead grass greater than twenty-four inches by twenty-four
inches square.
() Areas of weed density are per the Revision of Section 212.
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() Reseed unacceptable areas as defined above. Reseeding, soil preparation and
mulching shall comply with Revision of Section 212. If approved, seed mixes
may be revised (% of species) to better suit site conditions. If requested by the
Engineer, the mix shall be revised at no additional cost to the project. Where
drill seeding is not feasible, hand broadcast seed and rake into the soil to
achieve 1/4- to 1/2-inch coverage of soil. The seed application rate shall be
doubled in all areas where it is mechanically broadcast and quadrupled in areas
requiring hand broad casting. Hydroseeding is not allowed.

() Timing of reseeding shall be as specified herein. With written approval of the
Engineer, the Contractor may reseed later.

(c) Tree, Shrub, and Plant Care

All plants are the responsibility of the Contractor during the Landscape Establishment
Period. All tree stabilization materials shall be removed per the direction of the
Engineer prior to Final Acceptance.

Insect and Disease Control: Insect and disease treatment shall be by an application
approved and at the direction of the Engineer as conditions require.

Replacement of Plants: Remove and replace dead, diseased, dying, or damaged plants
(including material damaged by vehicles or vandalism) within fourteen calendar days
of notification by the Engineer. Upon the Engineer’s written approval, the Contractor
may replace rejected plants later, provided that the Contractor removes all rejected
plants within fourteen calendar days of the notice to replace such plants. If
temperature or weather conditions are not conducive to planting, obtain approval
from the Engineer prior to planting.

If the rejected plants are not removed within 14 calendar days, the City may remove
and replace these plants and any costs associated with the removal and replacement
shall be deducted from the Contract price.

All areas damaged by replacement operations are to be fully restored to their original
condition as specified. Plant material damaged by vehicles or vandalism shall be
replaced by the Contractor at no cost to the City. Guarantee all plantings to be true to
name and to meet all conditions of these specifications. Any plant which is not true to
name as indicated by leaf, flower form or fruiting characteristics revealed within
Landscape Establishment Period shall be replaced by the Contractor at the
Contractor’s expense.
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Winter Watering: Winter watering is the responsibility of the Contractor throughout
the Landscape Establishment Period as required to maintain plant health. Trees shall
be deep root watered at a minimum interval of one time every 2 weeks when
temperatures are at or above 40 degrees Fahrenheit. Refer to section above for rate.
Watering may be done by water truck but must not promote or cause erosion or
displacement of mulch or erosion control items.

(d) Irrigation System and Water Management

Contractor shall check all irrigation systems for proper operation after each mowing,
and any deficiencies or adjustments shall be repaired prior to the next watering cycle.
Any damage to system caused by Contractor’s operations shall be repaired without
charge to City.

Contractor is responsible for following all Denver Water restrictions and establishment
rules for new landscapes per Denver Water, rules and regulations at:
http://www.denverwater.org.

Contractor shall be responsible for providing an Establishment Watering Schedule,

Transition Watering Schedule and a Maintenance Watering Schedule to the Engineer.
All irrigation schedules and zone controller charts shall ensure that there will be no
ponding or runoff of water during any of the scheduled times.

Prior to any plant material being installed all schedules shall be provided to the
Engineer.

Contractor shall make any modifications to the programming as requested by the
Engineer.

Initial Irrigation (Days 1-21):

Plants shall be adequately watered for the first 21 days after installation or until seeds
have germinated and emerged or sod has become firmly rooted.
Exact timing of irrigation cycles will depend on weather conditions, soil conditions,
and speed of emergence of grass seed.
Short, frequent irrigation cycles shall be used.
Split cycles or the ‘cycle and soak’ feature must be employed to reduce erosion or
run off in seeded areas.
Do not exceed 3 inches of total water per week.
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Coordinate the irrigation system schedule and programming with the Engineer.
Engineer may choose to involve other parties from the City or irrigation equipment
manufacturer.

Do not over-water native seeded areas in a manner which adversely impacts
germination and growth of any components of the seed mix.

Contractor shall submit a meter reading before and after establishment to verify
water use.

Transition Irrigation (Days 21-60):
Less frequent, but longer watering cycles will provide moisture at depths that will
encourage seedlings to continue to develop and sod to develop deeper roots.
Allow the surface soils to dry slightly between watering to encourage deeper
rooting.
Watering shall be done utilizing historic evapotranspiration rates for the current
watering month(s).
Do not over-water native seeded areas in a manner which adversely impacts
germination and growth of any components of the seed mix.

Maintenance Irrigation (Days 61 - End of Landscape Establishment Period):
Irrigate as needed to maintain an optimum stand of turf while minimizing water
use.
Irrigation frequency shall be adjusted monthly, at a minimum, based on historical
evapotranspiration rates and plant (turf and tree) water requirements.
It is the responsibility of the Contractor to coordinate with Engineer the
programming of irrigation controllers, to properly irrigate plant materials and
turfgrass.
Do not over-water native seeded areas in a manner which adversely impacts
germination and growth of any components of the seed mix.

Time of Irrigation: Watering shall occur during the approved City and Denver Water-
allowed water window. Coordinate times with the Engineer.

Winterization of Irrigation System: Under the Landscape Establishment Period, the
Contractor shall be responsible for winterizing the irrigation system and pumps, if
applicable, for the full Landscape Establishment Period.

Remove water from system by use of compressed air.

Remove water from drip lines by opening flushing plugs.

Submit a meter reading after winterization of the system has occurred to Parks

Water Conservation.

Winterization shall occur no later than October 15th unless a variance has been

granted from the Engineer.
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Spring Start-Up: The Contractor shall be responsible for starting up the irrigation
system in the spring (April 15).
. Fully activate the system including controller start-up, to demonstrate that it is in
full working order.
() Any repairs that are needed because of improper winterization shall be corrected
by the Contractor at no additional cost to the project.
Correct all deficiencies and make any adjustments to ensure proper system
function.
Submit a meter reading prior to spring start-up to the Engineer.

It shall be the responsibility of the Contractor to ensure the satisfactory operation of
the entire irrigation system and workmanship within the project area. The entire
system, including materials, shall be maintained to be complete and remain operable
in every detail by the Contractor throughout the Landscape Establishment Period, and
the Contractor agrees to make any adjustments or repair any defects occurring within
the Landscape Establishment Period within 7 calendar days of notification by the
Engineer.

The Contractor shall replace any materials with manufacturer’s defects at no

additional cost to the project.

Replacement of any equipment shall match that installed and designed on the

irrigation plans unless a variance is approved in writing from the Engineer.

Problems resulting in leakage or water waste shall be repaired within 12 hours of

notification.

If an emergency repair is necessary, the Contractor is responsible for shutting down

valves on the mainline.

() If the Contractor neglects to perform these duties within the specified time, the
City may make such repairs at the Contractor’s expense.

() In the case of an emergency, where in the judgment of the City, delay would
cause serious loss or damage, repairs or replacement may be made by verbal
communication and without notice being sent to the Contractor, and the
Contractor shall pay the cost thereof.

() Any disruption to the irrigation system for a period of 5 days or longer, the
Contractor shall hand water the site plantings.

Any settling of irrigation trenches/backfill material during the Landscape
Establishment Period shall be repaired by the Contractor’s at no additional cost to the
project.

Contract documents shall govern irrigation replacement during Landscape
Establishment Period the same as new work.

Replacements are to be made at no additional cost to the project.
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All damage to irrigation system during the Landscape Establishment Period, including
vandalism, shall be repaired and/or replaced by the Contractor with approved
materials at no additional cost to the project.

(e) Inspection and Acceptance

Formal Inspections: The project will be inspected during the Landscape Establishment
Period at Quarterly Inspections and the Contract Completion Inspection.

Quarterly Inspections: Shall occur quarterly from the date of Substantial Completion.
The review will consist of a review of all maintenance contract responsibilities. The
Contractor shall keep a quarterly report to be turned in at inspections to review work
done to date, including any subcontracting, frequency of schedule, notifications made,
materials list, equipment list etc.

Contract Completion Inspection and Acceptance: The Contractor must give seven days
of notice to the Engineer requesting a Contract Completion Inspection. During the
inspection, the Contractor shall prepare a punch list of any defects discovered during
the inspection and submit the punch list to the Engineer. When all work has been
completed per the Contract Documents, the Contractor may request in writing from
the Engineer Final Acceptance.

METHOD OF MEASUREMENT

214.08 Measurement will be made by the contract unit specified for Landscape Maintenance and
all plant material including, but not limited to Trees, Stakes, Plants, and Groundcovers.

Measurement for all plant material and shall include the actual number of units of specified
material(s) placed and accepted at the locations shown on the plans, or as directed by the
Engineer, and in accordance with the Specifications. Measurement for Landscape Maintenance
will not be measured but will be paid for as a single lump sum.

BASIS OF PAYMENT
214.09 The accepted quantities of plant material and landscape maintenance will be paid for at

the contract unit price for each of the various items listed below that appear in the bid
schedule.
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Payment will be made under:
Pay Item Pay Unit
Landscape Boulder (2.5°-3’) Each
Landscape Maintenance (24 Months) Lump Sum
Deciduous Tree (2.5 Inch Caliper) Each
Deciduous Shrub (#3 Container) Each
Evergreen Shrub (#3 Container) Each
Perennials & Grasses (#1 Container) Each

END OF SECTION
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REVISION OF SECTION 214
SOIL CELL (36 INCH DEPTH) WITH INFILL

Section 213 of the Standard Specifications is hereby revised for this project to include the
following:

PART 1 - GENERAL

1.01

A.

1.02

SUMMARY

Section Includes:

1. Soil Cell system for planting and paving, including assemblies and related
accessories.

2. Other materials including, but not limited to, geotextile, geogrid, aggregate,
subbase material, backfill, and root barrier.

Materials Installed But Not Furnished Under This Section:
1.  Planting soils.

REFERENCES

Definitions:

1.  AGGREGATE BASE COURSE: Aggregate material between the paving and the top of
the Soil Cell deck below, designed to distribute loads across the top of the deck.

2. AGGREGATE SUBBASE: Aggregate material between the bottom of the Soil Cell base
and the compacted subgrade below, designed to distribute loads from the Soil Cell
bases to the subgrade.

3. BACKFILL: The earth used to replace or the act of replacing earth in an excavation
beside the Soil Cell system to the excavation extents.

4.  FINISH GRADE: Elevation of finished surface of planting soil or paving.

5.  PLANTING SOIL: Soil as defined in Division 32, Planting Soil, intended to fill the Soil
Cell system and other planting spaces.

6. SUBGRADE: Surface or elevation of subsoil remaining after completing excavation, or
top surface of a fill or backfill.

7. WALK-THROUGH COMPACTION: A process for light compaction of soils by walking
through the soil following placement.

a. Walk through compaction shall result in 75-85 percent of maximum dry density
in accordance with ASTM D698, Standard Proctor Method. Do not exceed root
limiting compaction for the given soil type.

Reference Standards:

1. American Association of State Highway and Transportation Officials (AASHTO):
a. AASHTO H-20
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2. ASTM International (ASTM):

a.

b.

c.

ASTM D448-12, Standard Classification for Sizes of Aggregate for Road and
Bridge Construction

ASTM D698-12e1, Standard Test Methods for Laboratory Compaction
Characteristics of Soil Using Standard Effort (12 400 ft-lbf/ft3> [600 kN-m/m3])
ASTM D1241-07, Standard Specification for Materials for Soil-Aggregate Subbase,
Base, and Surface Courses

ASTM D3786/D3786M-13, Standard Test Method for Bursting Strength of Textile
Fabrics-Diaphragm Bursting Strength Tester Method

ASTM D4491-99a(2014)e1, Standard Test Methods for Water Permeability of
Geotextiles by Permittivity

ASTM D4533-D4533M-15, Standard Test Method for Trapezoid Tearing Strength
of Geotextiles

ASTM D4632-D4632M-15, Standard Test Method for Grab Breaking Load and
Elongation of Geotextiles

ASTM D4751-12, Standard Test Method for Determining Apparent Opening Size of
a Geotextile

ASTM D4833/D4833M-07(2013)e1, Standard Test Method for Index Puncture
Resistance of Geomembranes and Related Products

ASTM D5262-07(2012), Standard Test Method for Evaluating the Unconfined
Tension Creep and Creep Rupture Behavior of Geosynthetics

ASTM D6241-14, Standard Test Method for Static Puncture Strength of
Geotextile and Geotextile-Related Products Using a 50mm Probe

ASTM D6637-11, Standard Test Method for Determining Tensile Properties of
Geogrids by the Single or Multi-Rib Tensile Method

1.03 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Conference: Prior to installation of the Soil Cell system and associated
Work, meet with the Contractor, Soil Cell system installer and their field supervisor,
manufacturer's technical representative (remotely), the Landscape Architect, the Owner
at the Owner's discretion, and other entities concerned with the Soil Cell system
performance.

1. Provide at least 72 hours advance notice to participants prior to convening
preinstallation conference.
2. Introduce and provide a roster of individuals in attendance with contact information.
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The preinstallation conference agenda will include, but is not limited to the review
of:
Required submittals both completed and yet to be completed.
The sequence of installation and the construction schedule.
Coordination with other trades.
Details, materials and methods of installation.
1) Review requirements for substrate conditions, and special details, if any.
2) Installation layout, procedures, means and methods.
e. Mock-up requirements.

Sequencing and Scheduling:

1.

General: Prior to beginning Work of this Section, prepare a detailed schedule of the
Work involved for coordination with other trades.

2. Schedule utility installations prior to beginning Work of this Section.

3.  Where possible, schedule the installation of the Soil Cell system after the area is no
longer required for use by other trades and Work. Where necessary to prevent
damage, protect installed system if Work must occur over or adjacent to the
installed Soil Cell system.

SUBMITTALS

Action Submittals: Submit these to the Landscape Architect for review and acceptance
not less than 45 days prior to start of installation of materials and products specified in
this Section.

1.

Product Data: For each type of product, submit manufacturer's product literature
with technical data sufficient to demonstrate that the product meets these
specifications.

Test and Evaluation Reports:

a. Submit results of compaction testing required by the Specifications for
approval.
b. Include analysis of bulk materials including soils and aggregates, completed

by a recognized laboratory that demonstrates that the materials meet the
Specification requirements.

Samples:

a. One full size sample of an assembled Soil Cell (copy of manufacturers
brochure with images of product may be accepted in lieu of product sample).

b. Manufacturer's product data/specification sheet for geogrid.

C. Manufacturer's product data/specification sheet for geotextile.

Manufacturer's Report: Submit Soil Cell system manufacturer's letter of review and
approval of the Project, including Drawings and Specifications, Addenda,
Clarifications and Modifications, and for compliance with product installation
requirements.
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Qualification Statements:
a. Manufacturer:

1) Submit list of completed projects demonstrating durability and longevity of
in-place systems.

a) Include project name, location, and date of completion.
b. Installer:

1) Submit documentation of the qualifications of the Soil Cell system installer
and their field supervisor, sufficient to demonstrate that both meet the
requirements specified in Article 1.05 QUALITY ASSURANCE.

2) Submit list of completed projects of similar scope and scale demonstrating
capabilities and experience.

Closeout Submittals: Submit these to the Landscape Architect at completion of
installation.

1.

Warranty: Submit manufacturer's warranty, fully executed.

QUALITY ASSURANCE

Comply with applicable requirements of the laws, codes, ordinances and regulations of
Federal, State, and Municipal authorities having jurisdiction. Obtain necessary
permits/approvals from these authorities.

Manufacturer Qualifications:

1.

2.

3.

4.

A manufacturer whose product is manufactured in an ISO/TS 16949 compliant and
ISO 9001 - 2008 registered factory.

A manufacturer with not less than 100 Soil Cell systems in-place, in the United
States. Each system in use for not less than 7 years, confirming durability and
longevity of the system.

A manufacturer with an established and demonstrated utility service and repair
process, including written procedure and photographs demonstrating work.

A manufacturer with a published operating and maintenance manual

Installer Qualifications: A qualified installer with not less than 5 years of successful
experience installing Soil Cell systems or related products and materials, and whose work
has resulted in successful installation of underground piping, chambers and vault
structures, planting soils, and planter drainage systems of a similar scope and scale in
dense urban areas.

Installer's Field Supervisor: A full-time supervisor employed by the installer with not less
than 5 years of successful experience similar to that of the installer and present at the
Project site when Work is in progress. Utilize the same field supervisor throughout the
Project, unless a substitution is submitted to and approved in writing by the Landscape
Architect.
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E. Mock-Up: Prior to the installation of the Soil Cell system, construct a mock-up of the
complete installation at the Project site in the presence of the Landscape Architect.

1. Size and Extent: Minimum of 100 sq. ft. (10 sq. m.) in area and including the
complete Soil Cell system installation with subbase, aggregate subbase, drainage
installation, Soil Cell decks, posts, and bases, base course aggregate, geotextile,
geogrid, backfill, planting soil, and necessary accessories.

2. The mock-up area may remain as part of the installed Work at the end of the Project
provided that it remains undamaged and meets the requirements of the Drawings
and Specifications.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Soil Cell System: Protect Soil Cell system components from damage during delivery,
storage and handling.

1.  Store components on smooth surfaces, free from dirt, mud and debris. Store under
tarp to protect from sunlight when time from delivery to installation exceeds one
week.

2. Perform handling with equipment appropriate to the size (height) of Soil Cells and
site conditions; equipment may include hand, handcart, forklifts, extension lifts, or
small cranes, with care given to minimize damage to Soil Cell bases, post assemblies,
decks and adjacent assembled Soil Cells.

B. Packaged Materials: Deliver packaged materials in original, unopened containers
indicating weight, certified analysis, name and address of manufacturer, and indication of
conformance with State and Federal laws, if applicable. Protect materials from
deterioration during delivery and while on the Project site.

1. Do not deliver or place backfill, soils, or soil amendments in frozen, wet, or muddy
conditions.

2. Provide protection including tarps, plastic and/or matting between bulk materials
and finished surfaces sufficient to protect the finish material.

3. Bring planting soil to the site using equipment and methods that do not overly mix
and further damage soil peds within the soil mix.

D. Provide erosion-control measures to prevent erosion or displacement of bulk materials
and discharge of soil-bearing water runoff or airborne dust to adjacent properties, water
conveyance systems, and walkways. Provide additional sediment control to retain
excavated material, backfill, soil amendments and planting mix within the Project limits
as needed.
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1.07 FIELD CONDITIONS

A. Existing Conditions: Do not proceed with Work when subgrades, soils and planting soils are
in a wet, muddy, or frozen condition.

1.08 WARRANTY
A. The Contractor shall warrant the Soil Cell system to be free of faults and defects in
accordance with the General Conditions, except that the warranty shall be extended by
manufacturer's written warranty against defects in materials and workmanship.
PART 2 - PRODUCTS
2.01 MANUFACTURER

A. Basis of Design Manufacturers:

USA - Head Office DeepRoot Canada Corp. DeepRoot Urban Solutions, Ltd.
DeepRoot Green Infrastructure, LLC 2242 Kingsway #428 Suite 51

1032 Irving Street, #614 Vancouver British Columbia - V5N 5X6 | 101 Clapham High Street

San Francisco, CA 94122-220 London SW4 7TB

2.02 DESCRIPTION

A. The term Soil Cell shall be used to refer to a single Soil Cell.

B. Soil Cells shall be designed for the purpose of growing healthy trees.

C. Soil Cells shall be modular, structural systems.

D. Each Soil Cell shall be structurally-independent from all adjacent Soil Cells for
incorporating utilities and other site features as well as for future repairs.

E. Soil Cells shall be capable of supporting loads up to and including AASHTO H-20 (United
States) or CSA-S6 87.5 kN (Canada) when used in conjunction with approved pavement
profiles.

F. Soil Cells shall be open on all vertical faces and horizontal planes and shall have no
interior walls or diaphragms.

G. Soil Cells shall be capable of providing a large, contiguous, continuous volume of planting
soil that does not inhibit or prevent the following:

Placement of planting soil,

Walk through compaction,

Compaction testing of planting soil, once in place,

Movement and growth of roots ,

Movement of water within the provided soil volume, including lateral capillary

movement, or

Installation and maintenance of utilities placed within, adjacent to, or below the Soil

Cell.

O RN WN =

o
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H. Soil Cells shall be able capable of being filled with a variety of soil types and soils that
include peds 2 inches (50 mm) or larger in diameter as is appropriate for the application,
location of the installation, and tree species.

2.03 SOIL CELL MATERIALS AND ACCESSORIES

A. Soil Cell System Components: Each "Soil Cell" soil cell module (hereafter Soil Cell or "cell”)
is composed of one base, 6 post assemblies, and one deck.
1. Table 1 defines each Soil Cell System, including the system name, system dimensions
(inches), and the number of base units, post units (post assembly), and deck units
required to assemble one complete Soil Cell.

Table 1: Soil Cell System Assembled Dimensions and Components

System + System Dimensions (Inches) Base | Post Assembly Deck
System System Base + Deck Base + Deck Base | .5x Post 1x Post 2x Post Deck
Name Height Length Width QTY QTY QTY QTY QTY
.5x 12.9 47.25 23.6 1 6 1
1x 16.7 47.25 23.6 1 6 1
1.5x 21.0 47.25 23.6 1 6 6 1
2x 30.9 47.25 23.6 1 6 1
2.5x 35.1 47.25 23.6 1 6 6 1
3x 43.0 47.25 23.6 1 6 6 1
3.5x 47.3 47.25 23.6 1 6 6 6 1
4x 57.2 47.25 23.6 1 12 1

B. Soil Cell Materials and Fabrication:
1. Bases and Posts: Homopolymer polypropylene.
2. Decks: Fiberglass reinforced, chemically-coupled, impact modified polypropylene.

C. Manufacturer's Related Soil Cell Installation Accessories:
1. Strongbacks: An accessory designed to stabilize the Soil Cell posts temporarily,
during soil placement, and removed for reuse prior to placing decks.
2. Anchoring Spikes: 10” landscape spike for securing assembled Soil Cells to subbase.
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2.04 RELATED PRODUCTS

A. Root Barrier: Recyclable, black, injection molded panels manufactured with a minimum
50 percent post-consumer recycled polypropylene plastic with UV inhibitors, and
integrated zipper joining system which allows instant assembly by sliding one panel into
another; for redirecting tree roots down and away from hardscapes.

1. Panel Sizes:

a. No. UB12-2: 24 inches long by 12 inches deep by 0.080 inches thick (61 cm
long by 30 cm deep by 2.03 mm thick); for use with 1x systems and for
pavement profiles less than 12 inches (30 cm) deep.

b. No. UB18-2: 24 inches long by 18 inches deep by 0.080 inches thick (61 cm
long by 46 cm deep by 2.03 mm thick); for use with 2x and 3x systems, and for
pavement profiles 12 inches or more in depth.

2. Products meeting this specification:
a. DeepRoot Tree Root Barrier (DeepRoot Green Infrastructure, LLC)

B. Geogrid: Net-shaped woven polyester fabric with PVC coating, uniaxial or biaxial geogrid,
inert to biological degradation, resistant to naturally occurring chemicals, alkalis, and
acids; used to provide a stabilizing force within soil structure as the fill interlocks with
the grid.

1. Tensile strength at ultimate (ASTM D6637):
a. 1850 lbs/ft (27.0 kKN/m) minimum

2. Creep reduced strength (ASTM D5262):
a. 1000 lbs/ft (14.6 kKN/m) minimum

3. Long term allowable design load (GRI GG-4):
a. 950 bs/ft (13.9 kN/m) minimum

4. Grid aperture size (MD):
a. 0.8 inch (20 mm) minimum

5. Grid aperture size (CD):
a. 1.28inch (32 mm) maximum

6. Roll size: 6-foot (1.8-m) width is preferred, up to 18-foot (5.4-m).
7. Products meeting this specification:

a. Stratagrid SG 150; http://www.geogrid.com

b Miragrid 2XT; http://www.tencate.com

C. Fortrac 35 Geogrid; (http://www.hueskerinc.com

d SF 20 Biaxial Geogrid; http://www.synteen.com
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Geotextile: composed of high tenacity polypropylene yarns which are woven into a
network such that the yarns retain their relative position and is inert to biological
degradation and resistant to naturally encountered chemicals, alkalis, and acids.

1. Tensile strength at ultimate (ASTM D4595):

a.
b.

4800 lbs/ft (70.0 KN/m) MD minimum
4800 lbs/ft (70.0 KN/m) CD minimum

2. Tensile strength at 5% strain (ASTM D4595)

a.
b.

2400 lbs/ft (35.0 KN/m) MD minimum
2700 lbs/ft (43.8 KN/m) CD minimum

3.  Flow rate (ASTM D4491):

a.

30 gal/min/ft2 (2648 l/min/m2) minimum

4. Apparent opening size (ASTM D4751):

a.

30 sieve (0.60 mm)

5. UV Resistance (at 500 hours):

a.

80 percent strength retained

6. Products meeting this specification:

a. Mirafi HP570; http://www.tencate.com
b. Geolon PP40; http://www.tencate.com
C. Nilex Woven 2044 (Nilex); http://www.nilex.com

Plastic Cable Ties: A tensioning device or tool used to tie similar or different materials
together with a specific degree of tension.

OTHER RELATED MATERIALS

Wood Blocking: Nominal dimensioned untreated lumber used for spacing assembled Soil

Cells.

Drain and Distribution Pipes.
Aggregate Subbase (Below Soil Cell Base):
1. Aggregate meeting one of the following specifications:

a.

Complying ASTM D1241, Type |, Gradation B; Type | mixtures shall consist of
stone, gravel, or slag with natural or crushed sand and fine mineral particles
passing a No. 200 sieve.

Sieve Percent Passing
1-1/2 inches (37.5 mm) 100

1 inch (25 mm) 75 to 95
3/8 inch (9.5 mm) 40 to75

No 4 (4.75 mm) 30 to 60
No 10 (2 mm) 20 to 45
No 40 (425 pm) 15 to 30
No 200 (75 pm) 5to 15
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b. Local Department of Transportation (DOT) virgin aggregate that most closely
meets the gradation of ASTM D1241.

D. Aggregate Base Course (Above Soil Cell Deck):

1. Same as aggregate subbase specified above.

E. Backfill Material (Adjacent to Soil Cells): Clean, compactable, coarse grained fill soil free
of organic material, trash and other debris, and free of toxic material injurious to plant
growth.

F. Planting Soil: Refer to Division 32 - Planting Soil.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Examine the conditions under which the Soil Cells are to be installed.

1. Carefully check and verify dimensions, quantities, and grade elevations.

2. Carefully examine the Drawings to become familiar with the existing underground
conditions before digging. Verify the location of aboveground and underground utility
lines, infrastructure, other improvements, and existing trees, shrubs, and plants to
remain including their root system.

3. Notify the Contractor and the Landscape Architect in writing in the event of conflict
between existing and new improvements, of discrepancies, and other conditions
detrimental to proper and timely completion of the installation.

4. Obtain written approval of changes to the Work prior to proceeding. Proceed with
installation only after changes have been made and unsatisfactory conditions have
been corrected.

3.02 PREPARATION

A. Take proper precautions as necessary to avoid damage to existing improvements and
plantings.
B. Prior to the start of Work, layout and stake the limits of excavation and horizontal and
vertical control points sufficient to install the complete Soil Cell system.
C. Coordinate installation with other trades that may impact the completion of the Work.

3.03 TEMPORARY PROTECTION

A. Protect open excavations and Soil Cell system from access and damage both when Work is
in progress and following completion, with highly visible construction tape, fencing, or
other means until related construction is complete.

B. Do not drive vehicles or operate equipment over the Soil Cell system until the final
surface material has been installed.
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EXCAVATION

General: Excavate to the depths and shapes indicated on the Drawings. Provide smooth

and level excavation base free of lumps and debris.

Confirm that the depth of the excavation is accurate and includes the full section of

materials required to place the subbase aggregate, Soil Cells, and pavement profile as

indicated on the Drawings.

Over-excavate beyond the perimeter of the Soil Cell to allow for:

1. The extension of aggregate subbase beyond the Soil Cell layout as shown on the
Drawings.

2. Adequate space for proper compaction of backfill around the Soil Cell system.

If unsuitable subgrade soils are encountered, consult the Owner's geotechnical consultants

for directions on how to proceed.

If conflicts arise during excavation, notify the Landscape Architect in writing and make

recommendations for action. Proceed with Work only when action is approved in writing.

SUBGRADE COMPACTION

Compact subgrade with a minimum of 3 passes with a vibratory plate compactor; or as
directed by the project geotechnical consultant.

Do not exceed 10 percent slope for subgrade profile in any one direction. If the 10
percent slope is exceeded, contact manufacturer's representative for directions on how to
proceed.

INSTALLATION OF GEOTEXTILE OVER SUBGRADE

Install geotextile over compacted subgrade.
1. Lay geotextile flat with no folds or creases.
2. Install the geotextile with a minimum joint overlap of 18 inches (450 mm).

INSTALLATION OF AGGREGATE SUBBASE BELOW SOIL CELL BASES

Install aggregate subbase to the depths indicated on the Drawings.

Extend subbase aggregate a minimum of 6 inches (150 mm) beyond the base of the Soil
Cell layout.

Compact aggregate subbase to a minimum of 95 percent of maximum dry density at
optimum moisture content in accordance with ASTM D698, Standard Proctor Method.

Do not exceed 10 percent slope on the surface of the subbase. Where proposed grades are
greater than 10 percent, step the Soil Cells to maintain proper relation to the finished
grade.
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INSTALLATION OF SOIL CELL BASE

Install the Soil Cell system in strict accordance with manufacturer’s instructions and as

specified herein; where requirements conflict or are contradictory, follow the more

stringent requirements.

Layout and Elevation Control:

1.  Provide layout and elevation control during installation of the Soil Cell system to
ensure that layout and elevations are in accordance with the Drawings.

Establish the location of the tree openings in accordance with the Drawings. Once the

trees are located, mark the inside dimensions of the tree openings on the prepared

subbase.

Locate and mark other Project features located within the Soil Cell layout (e.g. light pole

bases, utility pipes). Apply marking to identify the extent of the Soil Cell layout around

these features. Follow the layout as shown on the Drawings to ensure proper spacing of

the Soil Cell bases. Refer to the Drawings for offsets between these features and the Soil

Cells.

Check each Soil Cell component for damage prior to placement. Reject cracked or

chipped units.

Place the Soil Cell bases on the compacted aggregate subbase. Start at the tree opening

and place Soil Cell bases around the tree openings as shown on the Drawings.

Working from tree opening to tree opening, place Soil Cell bases to fill in the area

between tree openings.

1. Maintain spacing no less than 1 inch (25 mm) and no more than 6 inches (150 mm)
apart, assuming geotextile covering the decks meets the specifications in section
2.04 paragraph C.

Follow the Soil Cell layout plan as shown on the Drawings.

Install Soil Cell bases around, over, or under existing or proposed utility lines, as indicated

on the Drawings.

Level each Soil Cell base as needed to provide full contact with subbase. Adjust subbase

material, including larger pieces of aggregate, so each base sits solidly on the surface of

the subbase. Soil Cell bases that rock or bend over any stone or other obstruction

protruding above the surface of the subbase material are not allowed. Soil Cell bases

which bend into dips in the subbase material are not allowed. The maximum tolerance for

deviations in the plane of the subbase material under the bottom of the horizontal beams

of each Soil Cell base is 1/4 inch in 4 feet (6 mm in 1200 mm).

Anchor Soil Cell base with 2 anchoring spikes per base.
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3.09 INSTALLATION OF SOIL CELL POST ASSEMBLIES
A. Soil Cell Post Assembly:

1. Attach posts to the installed Soil Cell base in the order shown in Table 2. Each base
will receive 6 primary posts. Place the end of the primary post with tabs into the
base. Rotate primary post clockwise to snap in place.

2. Where post extensions are required to meet system height, install one layer of post
extension at a time. Each post assembly will receive 6 post extensions per layer.
Place the end of the post extension with tabs into the primary post or post
extension. Rotate post extension clockwise to snap in place.

3. Place all required strongbacks, geogrid, backfill, and planting soil for each layer of
required post assembly, as described herein, before adding subsequent post
extensions or decks.

Table 2: Soil Cell Post Assemblies (Name, Quantity, and Installation Order)

Post Assembly Installation Order and Quantity per Soil Cell
Post Assembly Name Primary Post Post Extension 1 Post Extension 2
.5x .5x - 6 Each
1X 1x - 6 Each
1.5x 1x - 6 Each .5x - 6 Each
2x 2x - 6 Each
2.5x 2x - 6 Each .5x - 6 Each
3x 2x - 6 Each 1x - 6 Each
3.5x 2x - 6 Each .5x - 6 Each 1x - 6 Each
4x 2x - 6 Each 2x - 6 Each

3.10 INSTALLATION OF STRONGBACKS, GEOGRID, BACKFILL AND PLANTING SOIL

A. Following the placement of primary posts, place strongbacks by snapping into place over
installed posts prior to installing planting soil and backfill.
1. Strongbacks are only required during the placement and compaction of the planting
soil and backfill.
2.  Move strongbacks as the Work progresses across the installation.
3. Remove strongbacks prior to the installation of the Soil Cell decks.

B. Install geogrid around the perimeter of the Soil Cell system where the compacted backfill
and planting soil interface.
1. Do not place geogrid between the edge of the Soil Cells and adjacent planting areas.
2. Cut the geogrid to allow for a 6-inch (150 mm) overlap at the Soil Cell base and a 12-
inch (300 mm) overlap at the Soil Cell deck.
3. Provide a minimum 12-inch (300 mm) overlap between adjacent sheets of geogrid.
4. Secure geogrid with cable ties below the top of the posts, along the post ridges.
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Place the first lift of backfill material loosely around the perimeter of the Soil Cell
system, between the geogrid and the sides of the excavation. Place backfill to
approximately the midpoint of the Soil Cell post. Do not compact.

Place the first lift of planting soil in the Soil Cell system to approximately the midpoint of
the Soil Cell post.
1. Level the planting soil throughout the system.
2. Walk-through the placed planting soil to remove air pockets and settle the soil.
a. Lightly compact soils by walking through the soil following placement.
b. Walk-through compaction shall result in 75% to 85% of maximum dry density at
optimum moisture content in accordance with BS 1344 Part 4. Do not exceed
root limiting compaction for the given soil type.

Compact the first lift of backfill material, previously spread, to 95% of maximum dry
density at optimum moisture content in accordance with BS 1344 Part 4 or in accordance
with Project Specifications for hardscape areas, whichever is greater.

Add and compact additional backfill material so that the final finished elevation is at

approximately the same level of the placed planting soil within the Soil Cells.

1. Maintain the geogrid between the Soil Cell system and the backfill material at all
times.

Place the second lift of backfill material loosely around the perimeter of the Soil Cell
system, between the geogrid and the sides of the excavation so that the material is 2 to 3
inches (50 to 75 mm) below the top of the posts. Do not compact.

Place the second lift of planting soil inside of the Soil Cell to the bottom of the
strongbacks. Walk through compact.

INSTALLATION OF IRRIGATION
Install irrigation in accordance with the Drawings and Specifications. Remove only the

minimum number of strongbacks needed to accommodate the Work and reinstall them
immediately upon completion to maintain alignment of posts.
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INSTALLATION OF SOIL CELL DECK

Obtain final approval by the Landscape Architect of planting soil installation prior to
installation of the Soil Cell decks.

Remove strongbacks, level out the planting soil, and immediately install decks over the
post assemblies below. Place deck over the top of the post assemblies. Push decks down
until the deck clips lock into the posts, snapping the deck into place.

Fold the 12 inches (300 mm) of geogrid onto the top of the decks.

FINAL BACKFILL PLACEMENT AND COMPACTION

Place and compact final lift of backfill material to 95 percent of maximum dry density in
accordance with ASTM D698, Standard Proctor Method, such that the backfill is flush with
the top of the installed deck. Do not allow compacting equipment to come in contact with
the decks.

INSTALLATION OF GEOTEXTILE AND AGGREGATE BASE COURSE OVER THE DECK

Ensure geotextile meets the specifications in section 2.04 paragraph C.

Place geotextile over the top of the deck and extend to the edge of the excavation.
Overlap joints a minimum of 18 inches (450 mm). Leave enough slack in the geotextile for
the aggregate base course to push the geotextile down in the gaps in between the decks.
Install the aggregate base course (including aggregate setting bed if installing unit pavers)
over the geotextile immediately after completing the installation of the fabrics. Work the
aggregate from one side of the layout to the other so that the fabric and aggregate
conform to the Soil Cell deck contours.

Maintain equipment used to place aggregate base course completely outside the limits of
the Soil Cell excavation area to prevent damage to the installed system.

For large or confined areas, where aggregate cannot easily be placed from the edges of
the excavated area, obtain approval for the installation procedure and types of
equipment to be used in the installation from the Soil Cell manufacturer.

Compact aggregate base course(s) to 95 percent of maximum dry density in accordance
with ASTM D698, Standard Proctor Method. Utilize a vibration or plate compactor with a
maximum weight of 800 lbs (362.87 kg).

Do not drive vehicles or operate equipment over the completed aggregate base course.
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INSTALLATION OF CONCRETE CURBS AT TREE OPENINGS, AGGREGATE SUBBASE AND
PAVEMENT ABOVE THE SOIL CELL SYSTEM

Place concrete curbs along planting areas and tree openings as shown on the Drawings to

retain the aggregate base course from migrating into the planting soil.

When staking concrete forms (e.g. curbs around the tree openings), prevent stakes from

penetrating the Soil Cell decks.

Turn down edge of concrete paving to the Soil Cell deck along the edges of tree openings

or planting areas to retain the aggregate base course material.

When paving type is a unit paver or other flexible material, provide a concrete curb under

the paving at the edge of the Soil Cell deck to retain the aggregate base course material

at the tree opening.

Place paving material over Soil Cell system in accordance with the Drawings.

1. The Soil Cell system does not fully meet loading strength until the final paving is
installed. Do not operate construction equipment on top of the Soil Cell system until
paving installation has been completed.

Use care when placing paving or other backfill on top of Soil Cell system to prevent

damage to the Soil Cell system or its components.

INSTALLATION OF ROOT BARRIERS
Install root barrier in accordance with manufacturer's installation instructions.
INSTALLATION OF PLANTING SOIL WITHIN THE TREE PLANTING AREA

Remove rubble, debris, dust and silt from the top of the planting soil within the tree

opening that may have accumulated after the initial installation of the planting soil within

the Soil Cells.

Install additional planting soil within the tree openings, to the depths indicated on the
Drawings.

1. Use the same soil used within the Soil Cells for planting soil within the tree openings.

Compact planting soil under the tree root ball as needed to prevent settlement of the

root ball.

Place trees in accordance with the Drawings.

PROTECTION

Keep construction traffic away from the limits of the Soil Cells until the final pavement

profile is in place. The Soil Cell system does not fully meet loading strength until the final

paving is installed.

1. Do not operate equipment directly on top of the Soil Cell system until paving
installation has been completed.
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2. Provide fencing and other barriers to prevent vehicles from entering into the Soil
Cell area.
B. When the Soil Cell installation is completed and the permanent pavement is in place,
limit traffic and construction related activities to only loads less than the design loads.

3.19 CLEAN UP

A. Perform clean up during installation and upon completion of the Work. Maintain the site
free of soil, sediment, trash and debris. Remove excess soil materials, debris, and
equipment from the site following completion of the Work of this Section.

B. Repair damage to adjacent materials and surfaces resulting from installation of this Work
using mechanics skilled in remedial work of the construction type and trades affected.

PART 4 - MEASUREMENT AND PAYMENT
4.01 METHOD OF MEASUREMENT

A. The quantity of soil cell assembly will be measured by the square footage of the
subsurface area.

4.02 BASIS OF PAYMENT

A. 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.

Payment will be made under:

Pay Iltem Pay Unit
Soil Cells (36” Depth) with Infill Square Foot

B. All work necessary and incidental to the construction of soil cell assemblies will not be
measured and paid for separately but shall be included in the work.

END OF SECTION

150



Project No. 2019-PROJMSTR-0000252 Morrison Road Improvements
2024-CIP-0000105 March 20, 2026

1-
REVISION OF SECTION 240
PROTECTION OF MIGRATORY BIRDS
BIOLOGICAL WORK PERFORMED BY THE CONTRACTOR'’S BIOLOGIST

Section 240 is hereby added to the Standard Specifications for this project as follows:

240.01 This work consists of protecting migratory birds during construction work on
structures.

MATERIALS AND CONSTRUCTION REQUIREMENTS

240.02 The Contractor shall schedule construction activity, including clearing and grubbing
operations and work on structures, to avoid taking (pursue, hunt, take, capture, or kill; attempt
to take, capture, kill or possess) migratory birds or their nests protected by the Migratory Bird
Treaty Act (MBTA). If construction activity is to occur between February 15 and August 31, then
the following specifications must be followed and the Contractor shall retain a qualified wildlife
biologist to determine where nest removal may occur or will be required during construction. The
wildlife biologist shall have a minimum of three years’ experience conducting migratory bird
surveys and implementing the requirements of the MBTA. The Contractor shall submit
documentation of the biologists’ education and experience to the Engineer for acceptance. A
biologist with less experience may be used by the Contractor subject to the approval of the
Engineer based on review of the biologist’s qualifications. If all construction activities occur
after August 31 and before February 15, then the requirements set forth in this specification are
not required. In Colorado, most nesting and rearing activities occur between April 1 and August
31, but raptors may nest as early as February 15.

The wildlife biologist shall record the location of each protected nest, bird species, the
protection method used, and the date installed. A copy of these records will be submitted to
the Engineer.

(A) Raptor Nest Survey. A wildlife biologist shall conduct raptor nest surveys within 0.5 mile
of the construction site prior to the start of construction and prior to each construction
phase. This survey can be done with binoculars or other optics. If construction activities
are located within Colorado Parks and Wildlife (CPW) recommended buffer zone for
specific raptors, "NO WORK" zones shall be established around active sites during
construction according to the CPW standards or as recommended by the wildlife biologist
in consultation with CPW. The "NO WORK" zone shall be marked with either fencing or
signing. Work shall not proceed within a “NO WORK” zone until the wildlife biologist has
determined that the young have fledged or the nest is unoccupied.
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PROTECTION OF MIGRATORY BIRDS
BIOLOGICAL WORK PERFORMED BY THE CONTRACTOR’S BIOLOGIST

(B) Vegetation Removal. When possible, vegetation shall be cleared prior to the time when
active nests are present. Vegetation removal activities shall be timed to avoid the
migratory bird breeding season which begins on April 1 and runs to August 31 (raptors may
nest as early as February 15). All areas scheduled for clearing and grubbing between
February 15 and August 31 shall first be surveyed by the wildlife biologist within 50 feet
of the work limits for active migratory bird nests, including raptors. Contractor personnel
shall enter areas to perform surveys only if a written, signed document granting
permission to enter the property has been obtained from the property owner. The
Contractor shall document all denials of permission to enter property. The Contractor
shall avoid all migratory bird nests. The Contractor shall avoid the area within 50 feet of
the active nests or the area within the distance recommended by the biologist until all
nests within that area have become inactive. Inactive nest removal and other necessary
measures shall be incorporated into the work as follows.

1. Tree and Shrub Removal or Trimming. Tree and shrub removal or trimming shall occur
before February 15 or after August 31 if possible. If tree and shrub removal or
trimming will occur between February 15 and August 31, a survey for active nests shall
be conducted by the wildlife biologist within the seven days immediately prior to the
beginning of work in each area of tree and shrub removal or trimming. The survey
shall be conducted for each phase of any tree or shrub removal or trimming.

If an active nest containing eggs or young birds is found, the tree or shrub containing
the active nest shall remain undisturbed and protected until the nest becomes
inactive. The nest shall be protected by placing fence (plastic) a minimum distance
of 50 feet from each nest to be undisturbed. This buffer dimension may be changed
if determined appropriate by the wildlife biologist and approved by the Engineer.
Work shall not proceed within the fenced buffer area until the young have fledged or
the nests have become inactive. If the fence is knocked down or destroyed by the
Contractor, the Engineer will suspend the work, wholly or in part, until the fence is
satisfactorily repaired at the Contractor’s expense. Time lost due to such suspension
will not be considered a basis for adjustment of time charges, but will be charged as
contract time.

2. Grasses and Other Vegetation Management. Due to the potential for encountering
ground nesting birds’ habitat, if work occurs between April 1 and August 31, the area
shall be surveyed by a wildlife biologist within the seven days immediately prior to
ground disturbing activities.

The undisturbed ground cover to 50 feet beyond the planned disturbance, or to the
right-of-way line, whichever is less, shall be maintained at a height of 6 inches or
less beginning April 1 and continuing until August 31 or until the end of ground
disturbance work, whichever comes first.
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If birds establish a nest within the survey area, an appropriate buffer of 50 feet will
be established around the nest by the wildlife biologist. This buffer dimension may
be changed if determined appropriate by the wildlife biologist and approved by the
Engineer. The Contractor shall install fence (plastic) at the perimeter of the buffer.
Work shall not proceed within the buffer until the young have fledged or the nests
have become inactive.

If the fence is knocked down or destroyed by the Contractor, the Engineer will
suspend the work, wholly or in part, until the fence is satisfactorily repaired at the
Contractor’s expense. Time lost due to such suspension will not be considered a
basis for adjustment of time charges, but will be charged as contract time.

(C) Work on Structures. The Contractor shall conduct work on structures in a manner that
does not result in a taking of migratory birds protected by the Migratory Bird Treaty Act
(MBTA). The Contractor shall not conduct the work on structures during the primary
birding season, April 1 through August 31, unless the Contractor takes the following
actions:

1. The Contractor shall remove existing inactive nests prior to April 1.

2. During the time that the birds are trying to build or occupy their nests, between April
1 and August 31, the Contractor shall monitor the structures at least once every three
days for any nesting activity.

3. If the birds have started to build any nests, the nests shall be removed before they are
completed. Water shall not be used to remove the nests if nests are located within
50 feet of any surface waters.

4. Installation of netting may be used to prevent nest building. The netting shall be
monitored and repaired or replaced as needed. Netting shall consist of a mesh with
openings that are % inch by % inch or less.

If an active nest becomes established, i.e., there are eggs or young in the nest, all work that
could result in abandonment or destruction of the nest shall be avoided until the young have
fledged or the nest is unoccupied as determined by the Contractor’s biologist and approved by
the Engineer. The Contractor shall prevent construction activity from displacing birds after
they have laid their eggs and before the young have fledged. If the project continues into the
following spring, this cycle shall be repeated. When work on the structure is complete, the
Contractor shall remove and properly dispose of netting used on the structure. The taking of
a migratory bird shall be reported to the Engineer. The Contractor shall be responsible for all
penalties levied by the U. S. Fish and Wildlife Service (USFWS) for the taking of a migratory
bird.
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METHOD OF MEASUREMENT

240.03 Wildlife Biologist will be full compensation for all work and materials required to
complete the item, including wildlife biologist, wildlife survey, and documentation (record
of nest location and protection method).

Clearing and grubbing will be measured and paid for in accordance with Section 201. Mowing
will not be measured and paid for separately, but shall be included in the work. Removal and
trimming of trees will be measured and paid for in accordance with Section 202.

Fence needed to protect migratory birds and nests will be measured and paid for in accordance
with Section 607.

BASIS OF PAYMENT

240.04 The accepted quantities measured as provided above will be paid for at the
contract unit price for each of the pay items listed below that appear in the bid schedule.

Pay Item Pay Unit
Wildlife Biologist Hour
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REVISION OF SECTION 250
ENVIRONMENTAL HEALTH AND SAFETY MANAGEMENT

Section 250 of the Standard Specifications is hereby appended for this project as follows:
CONSTRUCTION REQUIREMENTS

Subsection 250.03 shall include the following:

Subsection 250.03(a) References

The following reports are made part of this project. The Contractor is instructed to become
familiar with the provisions of these documents, which are part of the design specifications:

1. “Limited Environmental Screening, Morrison Road Improvements, Morrison Road, Denver,
Colorado.” Prepared by Pinyon Environmental, Inc., February 8, 2023. (See Project
Special Provisions Appendix A)

2. “City and County of Denver Standard Materials Management Plan.” Prepared by City and
County of Denver, dated November 13, 2019. (See Project Special Provisions Appendix B)

3. “Regulated Asbestos Contaminated Soil Standard Operation Procedure.” Prepared by the
Denver Department of Public Health and Environment, Environmental Quality Division,
dated May 2, 2019. (See Project Special Provisions Appendix C)

4. “Clarification on Guidance for Reuse of Soil on City Projects.” Prepared by the Denver
Department of Public Health and Environment, Environmental Quality Division, dated May
8, 2019. (See Project Special Provisions Appendix D)

5. “Pre-Dig Checklist for Contractors”.

Subsection 250.03(b) Additional Requirements and Information

» The Contractor shall identify a point of contact responsible for compliance with
environmental provisions. The point of contact may be the Materials Management Plan
(MMP) Supervisor (which is analogous to the Monitoring Technician described in the
Section 250 Specification), Health and Safety Officer, project Supervisor, or another
responsible person. The environmental point of contact must have the appropriate
training to understand this Specification, as well as the various documents as described
herein and appended to the specifications. The environmental point of contact will be
responsible for coordinating compliance with those portions of the Contract and
Specifications that have impacts on environmental and/or permit compliance, as well as
local, state, and federal environmental regulations. The Contractor should expect that
this person will coordinate with the Engineer as necessary regarding compliance.

* Environmental soil sampling has been completed within the project area. The results of
this investigation did not identify the presence of constituents of concern that may
contain solid waste, petroleum hydrocarbons, and metals. Soil borings were completed to
a maximum depth of 10 feet below ground surface and groundwater was not encountered.

* Procedures for the management of hazardous materials during project activities are
included in the Materials Management Plan, appended to the Specifications.
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Procedures for the management of Regulated Asbestos-contaminated Soil (RACS) are
included in the City and County of Denver Regulated-Asbestos Contaminated Soil Standard
Operating Procedure (RACS SOP), included with the Specifications.

The Contractor shall be responsible for the required workers’ health and safety; providing
a Health and Safety Officer (HSO), MMP Supervisor, and Certified Asbestos Building
Inspector (CABI); conducting sampling & testing (if necessary); and the handling of
regulated materials according to the MMP, RACS SOP, and applicable local, state, and
federal regulations.

All personnel that will be conducting any subsurface work/earth disturbing activities will
be required to complete a 15-minute training video and pass the exam on Regulated
Asbestos Contaminated Soil (RACS). The Contractor and all personnel (doing earthwork)
shall maintain the certification records and will submit to the City Project Manager a valid
certification upon demand. The certification will need to be renewed every two (2) years.
The training video can be accessed at:
https://www.denvergov.org/content/denvergov/en/environmental-health/our-
divisions/environmental-quality/land-use-and-planning/racs.html

The Contractor shall complete and submit to the City Project Manager the Pre-Dig
Checklist for Contractors found in the Appendix, prior to starting soil disturbing activities.

Environmental Health and Safety Management

The Contractor will prepare a project Health and Safety Plan and submit an electronic
copy of the plan to the City Project Manager.

The Contractor may share his Health and Safety Plan with its subcontractors or require
each subcontractor to prepare his own plan.

The Contractor shall hold an environmental coordination meeting with the City Project
Manager and Denver Department of Public Health and Environment (DDPHE) a minimum of
15 working days prior to the start of excavation to review the Contractor’s Project Health
and Safety Plan and procedures that the Contractor will deploy to implement the MMP,
RACS SOP, and other environmental topics and permits as applicable.

Workers and managers associated with intrusive activities will be required to undergo a
one-time health and safety orientation meeting at the start of the Project, to include a
brief on-site description of Project area conditions.

All associated work related to Environmental Health and Safety Management will not be
measured separately but will be paid for on a lump-sum basis under pay item Materials
Management Plan.
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Health and Safety Officer

The Contractor will assign a HSO to provide project support in accordance with the requirements
in the MMP. The HSO will meet the definition of an HSO as described in CDOT’s Specification
250, including, but not limited to: “having at least two years of field experience in chemical
related health and safety. The HSO shall be either a Certified Industrial Hygienist, Certified
Hazardous Material Manager, Professional Engineer, Certified Safety Professional, or Registered
Environmental Manager meeting the criteria set forth in 29 CFR 1926.” The HSO will not be
measured and paid for separately but will be paid for on a lump sum basis under the pay item
Materials Management Plan.

MMP Supervisor

Prior to implementation of the MMP, the awarded Contractor will retain an MMP Supervisor
(referred to in the referenced MMP as an ‘Environmental Professional’) to independently verify
that the requirements of the MMP are followed in a Quality Assurance (QA) role. The MMP
Supervisor must be a competent individual with at least two years of experience in the field-
identification of suspect regulated materials and potential environmental hazards (e.g.,
abandoned underground storage tanks, asbestos, uncontrolled fill), as well as appropriate
characterization, management, and disposal methods for impacted materials. The MMP
Supervisor will have a minimum training requirement of 40-Hour Occupational Safety and Health
Administration (OSHA) Hazardous Waste Operations Training and current 8-hour OSHA annual
update. ldeally, the MMP Supervisor will also meet the requirements of a Certified Asbestos
Building Inspector, as described below, and fill both roles concurrently to provide project
efficiencies. The MMP Supervisor is not required to be on-site on a full-time basis but should be
available to quickly mobilize to the work site in the event the Contractor identifies suspicious
materials, such as stained or odorous soil or soil containing debris, trash, suspected asbestos,
etc. Costs should include all associated expenses to carry out the work.

The MMP Supervisor will not be measured and paid for separately but will be paid for on a lump
sum basis under the pay item Materials Management Plan.

Environmental Health & Safety Allowance

The following items, if needed, will be paid for from the Environmental Health & Safety
Allowance:

Certified Asbestos Building Inspector (CABI) Support

The Contractor shall provide a CABI who will be required to be on site during soil-disturbing
activities if buried debris, solid wastes, or other suspicious materials that could be associated
with asbestos are encountered. The CABI shall meet the training requirements of Section
5.5.3(D) of the Colorado Solid Waste Regulations. The CABI must be employed independently of
the Contractor (i.e., the CABI cannot be an employee of the Contractor).
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The CABI will also be trained and certified in accordance with Air Quality Control Commission
Regulation No. 8 (5 CCR 1001-10, Part B), for the identification of asbestos-containing materials
and the collection of samples to evaluate asbestos content. The CABI must have worked on at
least three different asbestos-in-soil projects and with a minimum of 40 hours of experience as a
CABI. The CABI must have sufficient experience to identify Historical Urban Fill and RACS in the
field. Depending on the project schedule, a minimum of one CABI will be overseeing excavation
work, and it may be necessary to engage multiple CABIs if areas of known Historical Urban Fill or
debris are identified at multiple excavation areas.

The Contractor should expect that the CABI will be on site 100% of the time during soil-
disturbing activities should suspect materials, debris, construction and demolition debris, HUF,
or other suspected materials are encountered. When the Contractor is working in “clean” soil -
that is, soil that does not contain debris, the CABI is not required to be present. See the RACS
SOP for detailed information regarding the CABI’s responsibilities. Costs should include all
associated expenses to carry out the work.

The Contractor is allowed (and encouraged) to retain a CABI that can fill the role of the MMP
Supervisor concurrently, as this could be a cost-saving measure.

The CABI will be paid under the pay item “Certified Asbestos Building Inspector” and will be
measured on an hourly basis.

Air Monitoring Specialist:

An Air Monitoring Specialist, who is also a CABI as described above, must oversee the RACS
management, in accordance with the RACS SOP. The Contractor should expect that the Air
Monitoring Specialist will be on site 100% of the time during RACS management activities (i.e.,
excavation and loading of 1% by volume of solid waste, as described below). Costs would include
all associated labor and expenses to carry out the work, as described in the RACS SOP, including
samples, field equipment, instrumentation, etc.

Asbestos and Chemistry Analytical Costs

If required, to evaluate chemical characteristics in soil and/or groundwater samples, or asbestos
content in suspect materials, soil and/or suspect material samples shall be analyzed by a NELAC-
(or equivalent) certified laboratory.

Analytical costs will be paid for under the “Material Sampling and Delivery - Chemical” and

Material Sampling and Delivery - Asbestos” and will be measured by each unit based on quoted
laboratory rates for the required analysis.
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RACS Excavation, Loading, and Transportation:

Once RACS has been confirmed, and management required, all costs, including those related to
excavation and loading and transportation, shall be included with this pay item. This includes,
but is not limited to, setting up a regulated work area, decontamination of equipment and
personnel, health and safety, etc., as well as construction costs such as excavation, loading and
transportation. Materials determined to be RACS must be handled according to the RACS SOP and
disposed of at the Denver-Arapahoe Disposal Site. Tipping fees associated with disposal at the
Denver-Arapahoe Disposal Site will be paid for separately by the owner.

Solid Waste Excavation, Loading, and Transportation

Materials as described in the MMP that are not considered hazardous waste, and that cannot be
reused on-site, shall be transported and disposed as non-hazardous solid waste to the Denver-
Arapahoe Disposal Site. Tipping fees associated with disposal at the Denver-Arapahoe Disposal
Site will be paid for separately by the Owner. The Owner will work to establish a Waste Profile
and will supply the Contractor with Waste Manifests that must accompany each load destined to
the Denver-Arapahoe Disposal Site.

Solid waste excavation, loading, and transportation will be paid for under the pay item “Solid
Waste Excavation, Loading, and Transportation” and will be measured on a cubic-yard basis.

METHOD OF MEASUREMENT

All work to implement and monitor the work shall not be measured and paid for separately but
shall be included in the lump sum item Materials Management Plan and will be paid according to
the basis of payment.

BASIS OF PAYMENT

Pay Item Pay Unit
Materials Management Plan Lump Sum

Materials Management Plan shall be paid in coordination with the City Project Manager per the
schedule shown below.
* 50 percent of the item shall be paid upon beginning of removal work
e 25 percent of the item shall be paid upon 50 percent completion of excavation items for
pavements, concrete flatwork, and foundations
* Remaining amount of the item shall be paid upon completion of excavation items for
pavements, concrete flatwork, and foundations

END OF SECTION
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REVISION OI;1S-ECTION 304
AGGREGATE BASE COURSE
Section 304 of the Standard Specifications is hereby revised for this project as follows:
MATERIALS
Subsection 304.02 shall include the following:
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.

END OF SECTION
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REVISION OF SECTION 401
PLANT MIX PAVEMENTS - GENERAL

The Contractor shall meet the Municipal Government Pavement Engineers Council (MGPEC)
Pavement Design Standards and Construction Specification Manual Item 20 for all asphalt
pavement materials.

Section 401 of the Standard Specifications shall be revised as follows:
Delete Subsection 401.17 of the Standard Specifications and replace with the following:

401.17 Compaction. The hot mix asphalt shall be compacted by rolling. Both steel wheel and
pneumatic tire rollers will be required. The number, weight, and type of rollers furnished
shall be sufficient to obtain the required density while the mixture is in a workable
condition. Compaction shall begin immediately after the mixture is placed and be continuous
until the required density is obtained. When the mixture contains unmodified asphalt cement
(PG 58-28 or PG 64-22) or modified (PG 58-34), and the surface temperature falls below 185
°F, further compaction effort shall not be applied unless approved, provided the Contractor
can demonstrate that there is no damage to the finished mat. If the mixture contains
modified asphalt cement (PG 76-28, PG 70-28 or PG 64-28) and the surface temperature falls
below 230 °F, further compaction effort shall not be applied unless approved, provided the
Contractor can demonstrate that there is no damage to the finished mat.

Warm Mix Asphalt compaction requirements shall conform to CP 59.

All roller marks shall be removed with the finish rolling. Use of vibratory rollers with the vibrator
on will not be permitted during surface course final rolling and will not be permitted on any
rolling on bridge decks covered with waterproofing membrane.

SMA shall be compacted to a density of 93 to 98 percent of the daily theoretical maximum
specific gravity, determined according to CP 51. All other HMA shall be compacted to a density
of 92 to 98 percent of the daily theoretical maximum specific gravity, determined according to
CP 51. If more than one theoretical maximum specific gravity test is taken in a day, the average
of the theoretical maximum specific gravity results will be used to determine the percent
compaction. Field density determinations will be made per CP 44 or 81.

The longitudinal joints shall be compacted to a density of 90 to 98 percent of the theoretical
maximum specific gravity. The theoretical maximum specific gravity used to determine the
joint density will be the average of the daily theoretical maximum specific gravities for the
material that was placed on either side of the joint. Density (percent relative compaction) will
be determined per CP 44.
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The Contractor shall obtain one 6-inch diameter core at a random location within each
longitudinal joint sampling section for determination of the joint density. The Contractor shall
mark and drill the cores at the location directed by the Engineer and in the presence of the
Engineer. The Engineer will take possession of the cores for testing. The Contractor may take
additional cores at his own expense. Coring locations shall be centered on the visible line where
the joint between the two adjacent lifts abuts the surface. The center of all joint cores shall be
within 1 inch of this visible joint line. Core holes shall be repaired by the Contractor using
materials and methods approved by the Engineer. PC and OA joint coring shall be completed
within five calendar days of joint construction.

Longitudinal joint coring applies to all pavement layers. When constructing joints in an echelon
paving process, the joints shall be clearly marked to ensure consistent coring location. In small
areas, such as intersections, where the Engineer prescribes paving and phasing methods, the
Engineer may temporarily waive the requirement for joint density testing.

Incentive or disincentive payment determined for joint density per subsection 105.05 will apply
to the HMA on each side of the joint. If a layer of pavement has joints constructed on both sides,
incentive or disincentive payment for each of those joints will apply to one half of the pavement
between the joints.

Along forms, curbs, headers, walls, and all other places not accessible to the rollers, the mixture
shall be thoroughly compacted with mechanical tampers.

Any mixture that becomes loose and broken, mixed with dirt, or is in any way defective, shall be
immediately removed and replaced with fresh hot mixture, and compacted to conform to the
surrounding area.

The Contractor shall construct a compaction pavement test section (CTS) for each job mix where
2,000 or more tons are required for the project. The CTS will be used to evaluate the humber of
rollers and the most effective combination of rollers and rolling patterns for achieving the
specified densities. Factors to be considered include, but are not limited to, the following:

(1) Number, size, and type of rollers.

2) Amplitude, frequency, size and speed of vibratory rollers.
3
4
5) Roller patterns.

Size, speed, and tire pressure of rubber tire rollers.
Temperature of mixture being compacted.

(2)
(3)
(4)
(3)

The CTS shall be constructed according to the following procedures:

The CTS shall be constructed to provide the nominal layer thickness specified. The first 500 tons
of hot mix asphalt on the project location shall constitute the CTS. The production and
placement rates of the CTS shall closely approximate the anticipated production and placement
rates for the remainder of the Contract.
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Compaction of the CTS shall commence immediately after the hot mix asphalt has been spread
and shall be continuous and uniform over the entire CTS. For the CTS, compaction shall continue
until no discernible increase in density is obtained by additional compactive efforts. All
compaction shall be completed before the surface temperature of the mixture drops below 185
°F.

Approved types of rollers shall be used to achieve the specified density. The Contractor shall
determine what methods and procedures are to be used for the compaction operation. The
compaction methods and procedures shall be used uniformly over the entire last 200 tons. The
Contractor shall record the following information and a copy of this data shall be furnished to
the Engineer.

(1) Type, size, amplitude, frequency, and speed of roller.

(2) Tire pressure for rubber tire rollers, and whether the pass for vibratory rollers is vibratory
or static.

(3) Surface temperature of mixture behind the laydown machine and subsequent
temperatures and densities after each roller pass.

(4) Sequence and distance from laydown machine for each roller, and number of passes of
each roller to obtain specified density.

Two sets of random cores shall be taken within the last 200 tons of the CTS. Each set shall
consist of seven random cores. The Engineer will determine the coring locations using a
stratified random sampling process. The locations of these cores will be such that one set can
serve as a duplicate of the other. One set of these cores shall be immediately submitted to the
Engineer. This set will be used for determining acceptance of the CTS and determining density
correction factors for nuclear density equipment. Densities of the random samples will be
determined by cores according to CP 44. Density correction factors for nuclear density
equipment will be determined according to CP 81. Coring shall be performed under CDOT
observation. Coring will not be measured and paid for separately but shall be included in the
work. For SMA; a CTS is not used. The Contractor shall follow the requirements for the
demonstration control strip per the Revision of Section 403, Stone Matrix Asphalt Pavement.

The CTS meets requirements if the Quality Level of the random samples is greater than or equal
to 75. The Quality Level will be determined according to CP 71. Once constructed and accepted,
the CTS shall remain in place and become part of the hot mix asphalt on the project.

When the Quality level is less than 75 the Contractor shall construct an additional test section,
utilizing different rollers, or roller positions, or roller patterns as required. A written proposal
detailing the changes in methods and procedures that will be used to obtain density is to be
submitted to the Engineer for review before constructing the additional test section.
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If the Quality Level of a CTS is less than 75 and greater than or equal to 44, the Engineer may
accept the material at a reduced price per Section 105.

If the Quality Level of a CTS is less than 44, the Engineer may:

(1) Require complete removal and replacement with specification material at the
Contractor’s expense.

(2) Where the finished product is found to be capable of performing the intended purpose
and the value of the finished product is not affected, as determined by the Engineer,
permit the Contractor to leave the material in place with a pay factor, but not more than
75 percent of the bid price.

Each CTS shall be 500 tons. If in-place densities of the CTS, as determined by nuclear density
equipment before determining density of the cores, meet the CTS density requirements, the
Contractor may begin production paving and continue to place hot mix asphalt pavement under
the following conditions:

(1) The period during which the Contractor continues to pave without test results from cores
shall not exceed one workday.

(2) Construction proceeds at the Contractor's risk. If correlation with the cores reveals that
the densities do not meet the CTS requirements, the hot mix asphalt pavement placed
subsequently will be subject to price reduction or removal and replacement.

After production paving work has begun, a new CTS shall be required for different layers of
pavement, unless otherwise approved by the Engineer. Each additional CTS shall be constructed
and documented as specified herein, and shall be sampled, tested, and accepted or rejected as
described herein.

All additional costs associated with construction of the CTS shall be at the Contractor’s expense.
The hot mix asphalt placed in the CTS will be paid for per subsection 401.22, at the contract
price for the hot mix asphalt.

If the Contractor requests changes to the roller pattern that was established during the CTS, the
Contractor must perform a Roller Pass Study to demonstrate that the specified density is
obtained with the new roller pattern before proceeding with the paving operation with Engineer
Approval.

END OF SECTION
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Revise Section 401 of the Standard Specifications for this project as follows:

Subsection 401.02(b) shall include the following:

Reclaimed Asphalt Pavement (RAP) is allowed in hot mix asphalt (HMA) up to a maximum binder
replacement of 23 percent for all lifts, provided all specifications for HMA are met. Fine
Aggregate Angularity requirements shall apply only to the virgin fraction of the fine aggregate.
The RAP shall not contain clay balls, vegetable matter, or other deleterious substances, and
must meet the uniformity requirements as outlined below.

HMA Project Verification Testing for asphalt content and gradation will be performed at the
frequencies listed in the Field Materials Manual per CP-L 5120.

The Contractor shall have an approved mix design for the amount of RAP to be used. The AC
content of the RAP utilized in the Contractor RAP mix design shall be the average AC content
determined per 1B or 1C, below, or alternatively, a minimum of five samples of the Contractors
RAP stockpile may be sampled and the average AC content of the RAP be determined using
AASHTO T-164, Method A or B, or per 1C below. The Contractor shall determine the total binder
replaced by the binder in the RAP pursuant to the following equation:

Total Binder Replaced = (A x B) x 100/E

Where:
A = RAP % Binder Content *
B = RAP % in Mix *
E = Total Effective Binder Content *
* In decimal format (2% is 0.02)

The Total Binder Replaced by the binder in the RAP shall not exceed 23 percent of the effective
binder content of either the mix design or the produced mix.

The use of RAP shall be controlled per subsections 105.05 and 106.05. If the Contractor elects
to use RAP, the following additional conditions shall apply:

1. The Contractor shall have an approved Process Control (PC) Plan that details how the RAP
will be processed and controlled. The PC plan shall address the following:

A. RAP Processing Techniques. This requires a schematic diagram and narrative that

explains the processing (crushing, screening, and rejecting) and stockpile operation for
this specific project.
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B. Control of RAP Asphalt Binder Content (AASHTO T-164, Method A or B). RAP Asphalt
Binder Content may also be determined per CP-L 5120, provided a RAP AC content
correction factor is determined through correlation testing with AASHTO T-164,
Method A or B. The correction factor shall be determined by performing correlation
testing on the first five samples of the RAP AC content, then at a frequency of one for
every five AC content tests thereafter. The correction factor shall be determined by
calculating the average difference in AC content between CP-L 5120 and AASHTO T-
164, Method A or B, and applying the correction to the AC content determined per CP-
L 5120 :

Frequency: 1/1000 tons of processed RAP material (minimum five tests)

C. Alternative Control of RAP Binder Content. The Contractor may propose a RAP asphalt
content correction factor to be used in conjunction with CP-L 5120. The proposed CP-L
5120 RAP asphalt content correction factor shall be used with all RAP asphalt contents
tested for the mixture design and quality control sampling and testing. The
methodology of the proposed CP-L 5120 RAP asphalt content correction factor shall be
outlined in detail in the approved RAP PC Plan. At a minimum, the proposed CP-L 5120
correction factor shall identify the principal source locations of the RAP aggregate,
gradation of the material tested, and specific ignition oven serial number used in all
the RAP asphalt content testing. The RAP source locations, material gradation, and
specific equipment used shall substantiate the CP-L 5120 asphalt content correction
factor used for the testing. The substantiation must be from data gathered from
historical information or specific asphalt content correction data obtained from tests
performed on similar virgin aggregate sources, virgin material gradations, and the
specific equipment used.

D. Control of RAP Gradation (CP31 or AASHTO T-30):

Frequency: 1/1000 tons of processed RAP material (minimum three
tests)

E. Process Control Charts shall be maintained for binder content and each screen listed in
subsection 401.02(b), during addition of any RAP material to the stockpile. The
Contractor shall maintain separate control charts for each RAP stockpile. The control
charts shall be displayed and shall be made available, along with RAP AC extraction
testing laboratory reports, to the Engineer upon request.

2. The processed RAP must be 100 percent passing the 31.5 mm (1 1/4 inch) sieve. The
aggregate obtained from the processed RAP shall be 100 percent passing the 25.0 mm
(1 inch) sieve. The aggregate and binder obtained from the processed RAP shall be
uniform in all the measured parameters per the following:
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Uniformity*

Parameter gtan'da.rd

eviation
Binder Content 0.5
Percent Passing 19 mm 4.0
(3/4”) ’
Percent Passing 12.5 mm 4.0
(1/2”) ’
Percent Passing 9.5 mm 4.0
(3/8”) ’
Percent Passing 4.75 mm (#4) | 4.0
Percent Passing 2.36 mm (#8) | 4.0
Percent Passing 600 um (#30) | 3.0
Percent Passing 75 um (#200) | 1.5

*Uniformity is the Maximum allowable Standard
Deviation of test results of processed RAP.

3. If RAP millings generated are incorporated in the same project, per CPL 5145 the Contractor
shall pave with a virgin mix design until sufficient amount of processed RAP has been
stockpiled and tested to allow full production of a RAP HMA mix.

END OF SECTION
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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
Propert Test Value For Grading
perty Method
SX(100) Patching
Air Voids, percent at: CPL5115 | 3.0-4.0 | 3.0-4.0
N (design)
Lab Cqmpactlon (Revolutions): CPL 5115 100 100
N (design)
Stability, minimum CPL 5106 28 28
Aggregate Retained on the 4.75 mm
(No. 4) Sieve for SX with at least 2
Mechanically Induced fractured CP 45 80 80
faces, % minimum
Accelerated Moisture Susceptibility CPL 5109
T§n§1le Strength Ratio (Lottman), Method B 80 80
minimum
Minimum Dry Split Tensile Strength,| CPL 5109
kPa (psi) Method B | 20° (30) | 205 (30)
Grade of Asphalt Cement, Top PG 64-28 | PG 64-22
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
(VMA) % minimum 403-2 403-2
Voids Filled with Asphalt (VFA), % Al MS-2 65-80 65-80
Dust to Asphalt Ratio
Fine Gradation CP 50 0.6-1.2 0.6 -1.2
Coarse Gradation 0.8-1.6 0.8-1.6
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.

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.

Note:

168



Project No. 2019-PROJMSTR-0000252 Morrison Road Improvements
2024-CIP-0000105 March 20, 2026

-2-
REVISION OF SECTION 403
HOT MIX ASPHALT

All mix designs shall be run with a gyratory compaction angle of 1.25 degrees and properties
must satisfy Table 403-1. Form 43 will establish construction targets for Asphalt Cement and all
mix properties at Air Voids up to 1.0 percent below the mix design optimum. CDOT will establish
the production asphalt cement and volumetric targets based on the Contractor’s mix design and
the relationships shown between the hot mix asphalt mixture volumetric properties and asphalt
cement contents on the Form 429. CDOT may select a different AC content other than the one
shown at optimum on the Contractor’s mix design in order to establish the production targets as
contained on the Form 43. Historically, Air Voids adjustments typically result in asphalt cement
increases from 0.1 to 0.5 percent. Contractors bidding the project should anticipate this change
and factor it into their unit price bid.
Table 403-2

Minimum Voids in the Mineral Aggregate (VMA)

Nominal
Maximum Size*,

mm (inches)

***Design Air Voids **

3.0% 3.5% 4.0%
25.0 (1) 12.5 12.6 12.7
19.0 (34) 13.5 13.6 13.7
12.5 (1) 14.5 14.6 14.7
9.5 (%) 15.5 15.6 15.7

*  The Nominal Maximum Size is defined as one sieve larger than the first sieve
to retain more than 10%.

** Interpolate specified VMA values for design air voids between those listed.

*** Extrapolate specified VMA values for production air voids beyond those listed.

The Contractor shall prepare a quality control plan outlining the steps taken to minimize
segregation of HMA. This plan shall be submitted to the Engineer and approved before beginning
the paving operations. When the Engineer determines that segregation is unacceptable, the
paving shall stop and the cause of segregation shall be corrected before paving operations will
be allowed to resume.

CDOT approved Warm Mix Asphalt (WMA) may be allowed on this project per CP 59. Unique
requirements for WMA design, production and acceptance testing as documented during CDOT
WMA approval shall be submitted and approved before creation of the Form 43 and before any
WMA production on the project. Delays to the project due to WMA submittal and review will be
considered within the Contractor’s control and will be non-excusable.
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The hot mix asphalt shall not contain more than 30 percent reclaimed asphalt pavement (RAP).

Hot mix asphalt for patching shall conform to the gradation requirements for Hot Mix Asphalt
(Grading SX).

A minimum of 1 percent hydrated lime by weight of the combined aggregate shall be added to
the aggregate for all hot mix asphalt.

Acceptance samples shall be taken at the location specified in either Method B or C of CP 41.
Subsection 403.03 shall include the following:

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 (Grading SX)(100)(PG 64-28) Ton
Hot Mix Asphalt (Grading SX)(100)(PG 64-22) Ton
Hot Mix Asphalt (Patching)(Asphalt) 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.

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.

170



Project No. 2019-PROJMSTR-0000252 Morrison Road Improvements
2024-CIP-0000105 March 20, 2026

-4-

REVISION OF SECTION 403
HOT MIX ASPHALT

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.

END OF SECTION
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Section 420 of the Standard Specifications are hereby revised for this project as follows:
DESCRIPTION

Delete Subsection 420.01 and replace with the following:
This work consists of furnishing and installing geotextiles and geomembranes for paving,
impervious lining, erosion control, drainage, separators, landscape weed barrier, and interlayers
for concrete overlay.

MATERIALS

Subsection 420.02 shall include the following:

Geotextiles for interlayers in concrete overlays shall meet the requirements of subsection
712.08(a), as revised for this project. Installation of material shall conform to subsection
420.04(a), as revised for this project.

CONSTRUCTION REQUIREMENTS

Subsection 420.04 shall include the following:
(a) Interlayer (Special). Geotextiles for interlayer use in concrete overlays shall be unrolled

onto the existing pavement while keeping the material taut, avoiding wrinkles or folds.
The existing pavement surface shall be cleaned immediately prior to geotextile
installation in a method approved by the Engineer. Material shall be mechanically
fastened to the existing pavement using pins (nails) punched through 2.0 to 2.75 inch
diameter galvanized discs placed 6 feet apart or less. Where applicable, the Contractor
shall ensure adequate length of overlap between sections of the geotextile material in
accordance with the manufacturer’s recommendations. During installation the Contractor
shall ensure the material lies solely on the horizontal surface.

Any protruding edges of the underlying pavement shall be addressed by either grinding or
leveling as approved by the Engineer.

The Contractor shall make arrangements with the geotextile supplier to have a
technician, skilled in this interlayer geotextile work, present at the project site during
this work to give any technical assistance needed.

BASIS OF PAYMENT
Subsection 420.10 shall include the following:

Payment will be made under:

Pay Item Pay Unit
Geotextile (Interlayer) (Special) Square Yard

END OF SECTION
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Section 712 of the Standard Specifications are hereby revised for this project as follows:

DESCRIPTION
Grinding or leveling of protruding edges and cleaning of existing pavement will not be paid for
separately, but shall be included in the work.

MISCELLANEOUS

Subsection 712.08 shall include the following:

(a) Geotextile (Interlayer)(Special). Geotextile interlayer material for concrete overlays shall
conform to the requirements in Table 712-2 (Interlayer)(Special) below, and are not
subject to the New York Department of Transportation’s Approved Product List of
Geosynthetic materials. Geotextile shall be free of defects, flaws, or tears that may alter
the material properties. Damaged geotextiles, as determined by the Engineer, shall be
repaired or replaced at the sole cost of the Contractor.

Table 712-2 (Interlayer)(Special)
Geotextile Interlayer Material Properties for Concrete Overlay

Property Requirements Test Procedure
Nonwoven, needle-punched Manufacturer
Geotextile Type geotextile, no thermal treatment Certificate of
(calendaring or IR) Compliance
Color Umform/nonfunally same-color (Visual Inspection)
ibers
Mass per unit area 14.7 oz/yd? ASTM D 5261
. [a] At 0.29 psi [2 kPA]: > 0.12 in
T sore) | [b] At 2.9 psi [20 kPa]: 2 0.10'in ASTM D 5199
P [c] At 29 psi [200 kPa]: > 0.04 in
Wide-width tensile strength > 685 Lb/ft ASTM D 4595
Wide-width elongation < 130% ASTM D 4595
Water permeability in
normal direction under load At 2.9 psi: > 3.3x104 ft/s Mod. ASTM D 5493
(pressure)
In-plane water permeability . 3
A [a] At 2.9 psi: > 1.6x107 ft/s
(transmissivity) under load [b] At 29 psi: > 6.6x10 ft/s Mod. ASTM D 6574
(pressure)
Weather resistance Retained strength > 60% ASTM D 4355 @ 500 hrs.
exposure
N 0 Manufacturer
Alkali resistance > 96% polypropylene/polyethylene certification of polymer
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Unless otherwise stated, all property values represent minimum average roll values (MARV)
based on an average of at least three tests per swatch. The Contractor shall ensure the supplier
submits to the Engineer a Certificate of Compliance and a document stating the manufacturer’s
MARV with each shipment of geotextile. MARV are two standard deviations below the mean value
of all rolls tested.

END OF SECTION
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Section 503 of the Standard Specifications is hereby revised for this project as follows:
DESCRIPTION

Section 503.01 is hereby revised to include the following:
This work consisted of constructing the Traffic Signal Pole Foundations using either a drill or
vacuum method. The placing of reinforcing steel and concrete in the excavated holes must be
in accordance with these specifications and in conformity with the lines and grades on the plans
or established.
Traffic Signal Pole Foundations shall conform to the requirements of the City and County of
Denver’s Traffic Signal, Sign and Pavement Marking Standards for Signal Pole Foundations
(Detail 16.1.8).

SUBMITTALS AND MEETINGS

Section 503.03 is hereby revised to include the following:

Drilled shaft excavations performed with a vacuum pothole machine will be to prevent drilling
through existing utilities. Vacuum method may be employed at all locations.

If potholing operations determine there are no conflicts with drilled shaft locations, vacuum
method is not required and drill method is acceptable.

METHOD OF MEASUREMENT
Section 503.22 is hereby revised to include the following:

Drilled Shafts (24 Inch and 36 Inch) will be measured by the linear foot from the elevation
shown on the plans to the bottom of the hole excavated.

Furnish and installation of base plates, anchor bolts, nuts and nut covers that are required

components of the traffic signal pole foundation are incidental to the Contractor’s unit cost for
drilled shafts.
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BASIS OF PAYMENT

Section 503.23 is hereby revised to include the following:

Payment will be made under:

Pay Item Pay Unit
Drilled Shaft (24 Inch) Linear Foot
Drilled Shaft (36 Inch) Linear Foot

The unit price of drilled shafts (24 Inch) and (36 Inch) 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.

(24 Inch) Caissons can be drilled and (36 Inch) caissons shall be vacuumed.

END OF SECTION
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REVISION OF SECTION 603
CULVERTS AND SEWER

Section 603 of the Standard Specifications is hereby revised for this project as follows:
MATERIALS
Section 603.02 is hereby revised to include the following:

All Reinforced Concrete Pipe provided for this project shall be Class Ill Pipe (reinforced) unless
stated differently on the plans.

Contractor shall use rubber gaskets for the installation of Reinforced Concrete Pipe. The rubber
gasketed joints shall conform to the requirements of ASTM C 443M (ASTM C 443) and shall be
flexible and able to withstand expansion, contraction, and settlement.

All rubber gaskets shall be stored in as cool a place as practicable, preferably at 70 degrees
Fahrenheit or less.

Where required, the work shall include the construction of sanitary sewer encasements as
directed by the Engineer.

CONSTRUCTION REQUIREMENTS
Section 603.03 through 603.11 shall be replaced with the following:

Subsections 603.03 through 603.11 shall be replaced with the City and County of Denver (CCD),
Department of Transportation and infrastructure document titled “Wastewater Management
Standard Detail Drawings”. This document can be found at the following web address:
www.denvergov.org

Where trenching shoring is required, the Contractor shall ensure that the shoring method and
design will support all adjacent traffic loads.

Section 5.0.3.2 of the CCD document titled, "Backfilling Methods" is hereby revised to include the
following: All backfill within the roadway section shall be method B.

BASIS OF PAYMENT

Section 603.13 is hereby revised to include the following:

Pay Item Pay Unit

15 Inch Reinforced Concrete Pipe (Complete In Place) Linear Foot
24 Inch Reinforced Concrete Pipe (Complete In Place) Linear Foot
54 Inch Reinforced Concrete Pipe (Complete In Place) Linear Foot

177



Project No. 2019-PROJMSTR-0000252 Morrison Road Improvements
2024-CIP-0000105 March 20, 2026

-2-
REVISION OF SECTION 603
CULVERTS AND SEWER

Structure excavation and backfill for Reinforced Concrete Pipe (Complete in Place) will not be
measured and paid for separately, but shall be included in the work.

Additionally, formliners, form ties, weep holes, and all other items necessary for construction

not identified in the Bid Schedule shall be subsidiary to the work.

END OF SECTION
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REVISION OF SECTION 604
MANHOLES AND INLETS

Section 604 of the Standard Specifications is hereby revised for this project as follows:

Subsections 604.02 through 604.06 shall be replaced with the City and County of Denver (CCD),
Department of Transportation and infrastructure document titled “Wastewater Management
Standard Detail Drawings”. This document can be found at the following web address:
www.denvergov.org Delete all references in this document to measurement and payment and
item numbers referencing CCD’s Standard Construction Specifications.

Subsection 604.04(b) shall include the following:

Precast manholes are allowed. The contractor will take the responsibility that all rims match the
proposed grades. In the event that field conditions are not as anticipated, required modifications
to all precast structures shall be at the contractor’s expense.

Subsection 604.06 shall include the following:
The use of precast inlets and manholes may require an increase in the structure size denoted
on the plans. The cost associated with an increase in structure size due to the use of precast

structures will be at the contractor’s expense.

Subsection 604.07 shall include the following:

Pay Item Pay Unit
Inlet Type 16 (5 Foot) Each
Inlet Type R L5 (5 Foot) Each
Inlet Type R L5 (10 Foot) Each
Inlet Type R L10 (5 Foot) Each
Manhole Slab Base (5 Foot) Each
Manhole Special (10 Foot) Each

Structure Excavation and Backfill will not be measured separately but shall be included in the
work.

Additional storm sewer structures are included in the Green Infrastructure specification.

Pay Items Type 16 Curb Inlet, Type R (Type 14) Curb Inlet, and Manholes shall conform to City
and County of Denver, Department of Transportation and infrastructure document titled
“Wastewater Management Standard Detail Drawings”. This document can be found at the
following web address: www.denvergov.org. Manhole Special (10 Foot) is the pay item used for a
CCD Manhole Type B.

END OF SECTION
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MANHOLE RING AND COVER
Section 604 of the Standard Specifications is hereby revised for this project as follows:
DESCRIPTION
Subsection 604.01 shall include the following:

The Contractor shall install DUOSEAL gasket manhole rings and covers or DOTI Wastewater
approved equivalent.

BASIS OF PAYMENT
Subsection 604.07 shall include the following:

Pay Item Unit
Gasket Manhole Ring and Cover Each

END OF SECTION
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REVISION OF SECTION 608
SIDEWALKS AND CURB RAMPS

The Contractor shall meet the Municipal Government Pavement Engineers Council (MGPEC)
Pavement Design Standards and Construction Specification Manual Item 30 for all Portland
Cement Concrete materials and Item 31 for all sidewalks and curb ramps.

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

Section 608.01 is hereby revised to include the following:
Concrete curb ramp construction shall conform to the requirements of DOTI Standard
Details for Curb Ramps (7.0a,b - 7.9). Construction of concrete curb ramps shall include
the installation of detectable warnings (truncated domes).

Section 608.02, shall be deleted in its entirety and replaced with the following:

Materials shall meet the requirements specified in the following subsections:
» Joint Fillers 705.01
» Concrete for sidewalks and curb ramps shall be class “B” or “D”, broom finish with
natural color as specified in subsections 601.02 and 601.03, except that No. 67
coarse aggregate shall be used.

Detectable warnings on curb ramps shall be Armor-Tile Tactile Systems or approved
equal. Red detectable warning systems shall be used on gray concrete surfaces; yellow
color detectable warning systems shall be used on red concrete surfaces.

Alternate materials may be used for detectable warnings if pre-approved by the Engineer.
The Contractor shall submit a sample of the product to the Engineer for approval prior to
the start of the work. The sample shall include the name of the selected supplier, and
documentation that the product meets all contract requirements and will be fully
compatible with the curb ramp surface.

Concrete shall be cured with a non-pigmented “clear” curing compound.

All concrete used for sidewalks and curb ramps shall be reinforced with polypropylene
fibers. Polypropylene fibers shall be FIBERMESH, FORTA FIBRE or approved equal. Length
of fibers shall be as recommended by the manufacturer. Add 1.5 pounds of the
polypropylene fibers per cubic yard of concrete. The fiber additive used in the concrete
mix shall be that supplied by the Fibermesh Company, 4109 Industry Drive; Chattanooga,
TN 37416; (800) 635-2308; or approved equal. The Contractor shall submit five (5) copies
of fibrous concrete reinforcement product data for use by the Engineer.

Concrete will be subject to inspection and tests as required to assure compliance with
quality requirements.
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SIDEWALKS AND CURB RAMPS

Section 608.03 shall include the following:
Detectable warnings on curb ramps shall be installed in strict accordance with the
manufacturer’s recommendations.

Section 608.03(d) is hereby revised to include the following:

Finishing shall occur only after the disappearance of bleed water and the second paragraph of
Section 412.12 shall be adhered to. Sprinkling of pigment onto the fresh surface will not be
permitted.

The Contractor shall ensure that new concrete items built under this contract drain properly and
as such, there are no areas of standing water on new concrete items.

The Contractor shall protect all new concrete items built under this Contract from defacement,
or other injury, from any cause. If said damage cannot be adequately repaired to the
satisfaction of the Engineer, the Contractor shall remove and replace the unacceptable items at
Contractor’s expense.

Finished surfaces adjacent to paving work shall be adequately protected from soiling, staining
and other damage.

Section 608.06 shall include the following:

Payment will be made under:

Pay Item Pay Unit

Concrete Sidewalk (6 Inch) Square Yard
Concrete Sidewalk Square Yard
Concrete Curb Ramp Square Yard

All work necessary and incidental to the construction of Concrete Sidewalk and Concrete Curb
Ramp including bed course material, will not be measured and paid separately but shall be
included in the work. Payment shall be full compensation for prep work; furnishing and placing
all materials including detectable warnings; necessary to complete the work to the dimensions
shown on the plans. Reconditioning, forms, finishing, backfill and curing will be in accordance
with the plans and specifications and will not be paid for separately.

Detectable warnings on curb ramps, including all work and materials necessary for fabrication,
transport, surface preparation and installation, will not be measured and pay for separately but
shall be included in the cost of Concrete Curb Ramp.

Excavation to proposed subgrade elevation will not be paid for separately and shall be included
in the work.
END OF SECTION
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REVISION OF SECTION OF 609
CURB AND GUTTER

The Contractor shall meet the Municipal Government Pavement Engineers Council (MGPEC)
Pavement Design Standards and Construction Specification Manual Item 30 for all Portland
Cement Concrete materials and Item 31 for all concrete curbs and gutters.

Section 609 of the Standard Specification is hereby revised as follows:
DESCRIPTION

Subsection 609.01 shall be revised to include the following:

Curb Type 2 (Section B) shall include variable heights at bus stops to construct RTD compliant
cross slope bus stops. Grading to determine heights are shown on the plans. Curb Type 2 (Section
B) heights typically range from 4 to 8 inches.

MATERIALS

Subsection 609.02 shall be revised as follows:
In the first paragraph, reference to Section 703.07, Bed Course Material, shall be deleted.

Paragraph 2 shall be deleted and replaced with the following:

Concrete shall conform to the requirements for Class “D” or “B” concrete as specified in
subsections 601.02 and 601.03. When curb machines are used, the Contractor will be permitted
to use AASHTO M 43 Size 57 or 67 aggregate in lieu of the coarse aggregate specified in Table
601-1, and a lesser slump will be permitted.

CONSTRUCTION REQUIREMENTS

Subsection 609.03(a) shall be revised as follows:
Excavation: Excavation shall conform to the requirements of the subsection 608.03, first
paragraph.

Subsection 609.03(c) shall be revised to include the following:

The Contractor shall protect all new concrete items built under this Contract against
defacement, or other injury, from any cause. If said damage cannot be adequately repaired to
the satisfaction of the Engineer, the Contractor shall remove and replace the unacceptable
items at Contractor’s expense.

Subsection 609.03(d) shall be revised to include the following:

For construction of curb and gutter adjacent to existing concrete sidewalk, the joint pattern
shall match that of the concrete concrete sidewalk. The joint pattern shall be approved by the
Engineer prior to construction.
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CURB AND GUTTER

Subsection 609.03(i) shall be revised to include the following:

The Contractor shall insure that new concrete items built under this contract drain properly and,
as such, there are no areas of standing water on new concrete items. It is the Contractor’s
responsibility to provide Quality Control concrete strength testing and provide test results in a
testing frequency, method and report as per Pre-construction submittal approved by the DOTI
Project Manager. Quality Control testing, reports and submittals will not be paid for separately
but shall be included in the work.

METHOD OF MEASUREMENT
Subsection 609.01 shall be revised to include the following:
Curb Type 2 (Section B) will be measured by the linear foot along the front face of the section at
the finished grade elevation, regardless of curb height.
BASIS OF PAYMENT

Subsection 609.07 shall be revised to include the following:

Payment will be made under:

Pay Item Pay Unit
Curb Type 2 (Section B) Linear Foot

Curb and Gutter Type 2 (Section 1-B) Linear Foot
Curb and Gutter Type 2 (Section I-B) (4 inch) Linear Foot
Curb and Gutter Type 2 (Section 1I-B) Linear Foot
Curb and Gutter Type 2 (Section 1I-B) (4 inch) Linear Foot
Curb and Gutter Type 2 (Section 1I-M) (4 inch) Linear Foot
Gutter, Type 2 (8 foot) Linear Foot

Payment shall be full compensation for labor and materials including, but not limited to,
reconditioning, grading, backfill, curing compound, control and expansion joint and sealant as
required completing these Pay Items.

END OF SECTION
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REVISION OF SECTION 613
ELECTRICAL CONDUIT - GENERAL

Section 613 of the Standard Specifications is hereby revised for this project as follows:
Add the following to subsection 613.07:
The conduit installation shall be in accordance with this specification:

All conduit bends, including factory-installed bends, shall not have a bend radius less than six
times the inside diameter of the conduit.

The excavations required for the installation of conduit or cable shall be performed in such a
manner as to avoid unnecessary damage to streets, sidewalks, landscaping, sprinkler systems
and other improvements. Trenches shall not be excavated wider than necessary for the
installation of the electrical appurtenances. Excavation shall not be performed until
immediately before installation of conduits. The material from the excavation shall be placed in
a position not to cause damage or obstruction to vehicular or pedestrian traffic or interfere with
surface drainage.

Trenches shall be made with a rock-wheel or other machine capable of cutting a narrow trench
(4") so as to allow traffic to pass over prior to back filling. The machine shall be equipped with
shields to direct the spoil downward and away from passing vehicles, workmen and pedestrians.

Off-street trenches shall be back-filled with the same material that was removed and shall be
compacted and shaped to match the surrounding surface. On-street trenches within ALL roadway
areas shall be back-filled with DOTI approved Structure Backfill (Flow-Fill) and capped with 9"
minimum of Hot Mix Asphalt Pavement (Patching) in accordance with Section 403. If surrounding
pavement depth is greater than 9 inches, the HMA (Patching) depth shall match the existing
pavement.

All surface materials including sprinkler systems, landscaping, shrubs, sod grass, and native
growth vegetation which is disturbed by trenching and back-filling operation shall be restored in
kind equal to or exceeding the original conditions.

All conduit runs that will not have a copper conductor installed shall have a #12 AWG stranded
copper conductor placed inside for locating purposes. Locating conductor and tape will not be
measured and paid separately, but shall be included in the unit price for conduit.

Conduit shall always enter a pull box, hand-hole, or any other type structure from the direction
of the run only.

All conduits shall be fully compatible with fiber optic cable. Plastic conduit shall be Schedule 80
in the diameters shown on the plans and shall be compliant with Bellcore TW- NWT-000356
requirements. Each conduit shall be equipped with a pull tape and each bore shall have a copper
tracer wire of at least 12 gauge.
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Plastic PVC conduit shall be certified by the manufacturer as meeting ANSI/UL 6 and 651. The
manufacturer shall be I1SO 9000 compliant.

All conduit bends, including factory-installed bends, shall not have a bend radius less than six
times the inside diameter of the conduit.

Conduit plugs for sealing conduit shall also be supplied and installed in all open conduit ends as
soon as the conduit is installed. Plugs shall be durable, fabricated from no metallic parts, be of
the split design to allow removal and reinstallation around in-place cables and be easily
removable and reusable. Plugs shall be capable of being installed by hand without any tools and
shall provide a water and air tight seal of at least 100 psi and shall cause no damage to the cable
when installed.

At some locations (as illustrated on the Plans or in these specifications, or as directed by the
Engineer), new conduits shall be installed in an existing pull box. At these locations, the
Contractor shall carefully excavate around the pull box and install the new conduit in the pull
box in a manner that meets the requirements of this Special Provision. The Contractor shall not
damage the existing pull box. If the existing pull boxes or concrete collars are cracked or
damaged during conduit installation, the Contractor shall be required to replace either or both
conforming to the requirements of the contract at no additional cost.

Subsection 613.11 shall include the following:

Electrical Conduit will be measured by the linear feet of conduit and installed in
accordance with these Special Provisions, the Project Standards or as directed by the
Engineer. Electrical Conduit will include groundwork, sweeps, pull cord, copper tracer
wire, adapters, fittings, splice couplings, conduit plugs (for conduits both with and
without fiber optic cable), equipment, labor, and all other items necessary to complete
the work.

Subsection 613.12 shall include the following:

Payment will be made under:

Pay Iltem Pay Unit
2 Inch Electrical Conduit (Plastic) (INSTALL ONLY) Lineal Foot

3 Inch Electrical Conduit (Plastic) (INSTALL ONLY) Lineal Foot

END OF SECTION
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REVISION OF SECTION 613
ELECTRIC METER PEDESTAL AND BASE

Section 613 of the Standard Specifications is hereby revised for this project as follows:

Subsection 613.07 shall include the following:

New traffic signal installations require an Electric Meter Pedestal Cabinet and Base for the
new traffic signal. Xcel Energy will furnish only the electric meter. The Contractor shall
furnish the electric meter pedestal cabinet, and shall install the pedestal cabinet and
base, by a licensed electrician (journeyman), at the locations as shown on the plan.

Subsection 613.11 shall include the following:
Electric Meter Pedestal Cabinet and Base will be measured and installed in accordance
with these Special Provisions, the Project Standards or as directed by DOTI. The Electric
Meter Pedestal Cabinet and Base installation will include groundwork, sweeps, pull cord,
copper tracer wire, adapters, fittings, splice couplings, conduit plugs, equipment, labor,
and all other items necessary to complete the work.
Contractor shall submit material specifications to the Engineer for prior approval.
Subsection 613.12 shall include the following:

Payment will be made under:

Pay Item Pay Unit
Service Meter Cabinet Each

END OF SECTION
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REVISION OF SECTION 613
PULL BOXES

Section 613 of the Standard Specifications is hereby revised for this project as follows:
Subsection 613.08 shall include the following:

Type A pull box covers shall have the word “ELECTRIC” physically impressed (not painted)
on top.

Type B pull box covers shall have the word “TRAFFIC” physically impressed (not painted)
on top.

Type C pull box covers shall have the words “TRAFFIC COMM” physically impressed (not
painted) on top. The covers shall be attached to the pull box body by screw-in bolts and
shall have two lift slots to aid in the removal of the lid.

All concrete collars, footings, and location marker supports shall be Portland Cement
Concrete Class B and shall be in accordance with Section 601.

Pull boxes that are to be in traveled ways shall be outfitted with traffic bearing lids rated
for HS 20- 44 loads. The pull boxes shall have a special concrete footing extending 8
inches around the outside and 6 inches around the inside of the pull box bottom, as shown
in the plans. Pull boxes installed in dirt or landscape areas shall have a 12 inch wide by 6
inch thick concrete collar placed around the top in lieu of the concrete footing, as shown
in the plans.

When the plans call for a fiber optic cable location marker to be installed at the pull box
location, the concrete foundation support for the location marker shall be placed
monolithically with the concrete collar.

Pull Box (Surface Mounted) shall be metal type with a hinged front door and have at least
a NEMA 3R rating. The hinged door shall be provided with both a weather tight seal and a
key lock mechanism. Surface mounted pull boxes shall be of the dimensions shown in the
plans, and shall be mounted on or embedded into hard surfaces such as bridge decks,
concrete barriers, retaining walls, or buildings, as shown on the plans. Surface mounted
pull boxes shall be attached using 3/8-inch epoxy anchors or other methods, as approved
by the Engineer. Surface mounted pull boxes shall not be used for ground installations.
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PULL BOXES

Subsection 613.15 shall include the following:

Payment will be made under:

Pay Item Pay Unit
Pull Box (Type 2) Each
Type Three Pull Box Each

Type Three Pull Box shall include the removal of any existing pull box, installation of the
new pull box, modification of conduit ends, restoration of disturbed surface materials,
and all other work necessary to complete the installation.

Type Three Pull Box shall include Type A, B, or C covers as appropriate for pull box use.
Covers will not be measured and paid for separately and included in the work.

All other pull boxes required to complete the work will not be measured and paid

separately but shall be included in the work of the conduit installation.

END OF SECTION
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REVISION OF SECTION 614
PEDESTRIAN SIGNAL FACE (16) (COUNTDOWN)

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

The contractor shall furnish and install the LED Pedestrian Signal Faces with countdown
timers as shown in the Contract.

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 and shall be green
colored powder coated.
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 Heads (Count down) 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

END OF SECTION
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REVISION OF SECTION OF 614
PEDESTRIAN PUSH BUTTON ASSEMBLY EXTENDER

Section 614 of the Standard Specification is hereby revised for this project as follows:

Pedestrian pushbutton assembly extension brackets shall extend to a sufficient length so that
the pedestrian pushbutton assembly is less than 10-inches from the edge of sidewalk and no
more than 48” the finished sidewalk surface. The bracket shall be adjustable to fit to any pole
and compatible with its intended pedestrian pushbutton assembly (APS) device and be powder
coat colored to match the pedestrian pushbutton assembly saddle.

Payment will be made under:

Pay Iltem Pay Unit
Pedestrian Push Button Extender Each

Pedestrian Push Button Extender includes all materials and labor to install the push
button extender.

END OF SECTION
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REVISION OF SECTION 614
RECTANGULAR RAPID FLASHING BEACON (RRFB)

Revise Section 614 to include the following:
DESCRIPTION

This work consists of the procurement and installation of Rectangular Rapid Flashing Beacon
(RRFB) units in accordance with the plans, specifications, and all Americans with Disability Act
(ADA) requirements.

MATERIALS

The RRFB unit shall be selected from CDOT’s Approved Products List (APL). The following shall
be included in the installation of the unit:

(a) RRFB Light-Emitting Diode (LED) Signs
1. RRFB LED

A. Each RRFB unit shall consist of two rapid flashing rectangular-shaped yellow indications
with an LED-array-based light source and a pedestrian-actuated pilot light or rectangular-
shaped indication.

B. The size of each RRFB indication facing vehicular traffic shall be at least 5 inches wide
by at least 2 inches high. Pedestrian-actuated pilot lights or rectangular-shaped
indications shall be visible from the actuation location, confirming the RRFB is in
operation.

C. The two yellow indications for each RRFB unit shall be aligned horizontally, with the
longer dimension horizontal and with a minimum space between the two indications of at
least 7 inches, measured from the nearest edge of one indication to the nearest edge of
the other indication.

D. The outside edges of any RRFB indication, including any housing, shall not extend
beyond the outside edges of the sign it supplements.

2. Beacon Flashing Requirements

A. The LEDs used in the light bar shall meet the Society of Automotive Engineers (SAE)
J595 requirement for Class 1 Yellow peak luminous intensity.

B. The flash rate of each individual RRFB indication, as applied over the full flashing
sequence, shall not exceed 5 flashes per second.

C. The RRFB shall provide 75 flash sequences per minute and operate using the sequences listed:
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(1) The RRFB indication on the left-hand side shall be illuminated for approximately 50
milliseconds.

(2) Both RRFB indications shall be dark for approximately 50 milliseconds.

(3) The RRFB indication on the right-hand side shall be illuminated for approximately
50 milliseconds.

(4) Both RRFB indications shall be dark for approximately 50 milliseconds.

(5) The RRFB indication on the left-hand side shall be illuminated for approximately 50
milliseconds.

(6) Both RRFB indications shall be dark for approximately 50 milliseconds.

(7) The RRFB indication on the right-hand side shall be illuminated for approximately
50 milliseconds.

(8) Both RRFB indications shall be dark for approximately 50 milliseconds.

(9) Both RRFB indications shall be illuminated for approximately 50 milliseconds.
(10) Both RRFB indications shall be dark for approximately 50 milliseconds.

(11) Both RRFB indications shall be illuminated for approximately 50 milliseconds.
(12) Both RRFB indications shall be dark for approximately 250 milliseconds.

D. An automatic signal dimming device shall be used to reduce the brilliance of the RRFB
indications during nighttime conditions.

E. The vendor must submit a Certification of Compliance verifying that the RRFB meets
this specification.
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RECTANGULAR RAPID FLASHING BEACON (RRFB)

(b) Controls (Mounted within Enclosure Cabinet)

1.

~N

(c) So

1.
2.

The RRFB may be powered by hard-wired electrical service or solar-powered systems, as
indicated on the plans.

One each Enclosure Cabinet- NEMA 3R Aluminum w/Traffic Key (pole mount).

. One each 12V DC Power Supply (4.2 Amp @ 110 to 120V, 50 Amp @ 12V) (Not needed for

solar powered sign)

One 12V DC Programmable Timer. The timer shall be capable of timing crossing upon
actuation and retiming crossing upon new actuation in the event that the crossing cycle
has not completed.

. The Control Cabinet shall include a disconnect for the RRFB unit.

The flasher shall be capable of operating in a temperature range of -30°F and +122°F.
The battery shall be capable of operating in a temperature range of -40°F to +140°F.
lar-powered rectangular Rapid Flash Beacon signs shall include:

Solar Panels.

900 MHz, or approved equivalent technology, wireless communication control.

. Solar Panel Mounts.

Slip fitter for pole.

. Battery.

. Regulator Solar charge controller

Wiring kit- for solar panel and battery.
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RECTANGULAR RAPID FLASHING BEACON (RRFB)

(d) Accessible Pedestrian Features:

RRFB units shall comply with R206 “Pedestrian Signal Heads and Pedestrian Activated
Warning Devices” of the Public Right-of-Way Accessibility Guidelines (PROWAG). The
following accessible features shall be included and available at all times for RRFB systems:

1. The pedestrian push button shall incorporate a locator tone that complies with R307.8 of
PROWAG.

2. The pedestrian push button or passive detection device shall activate a speech message.

3. The volume of the speech message shall be louder than ambient sound up to a maximum
volume of 5 dBA louder than ambient sound. Automatic volume adjustment in response to
ambient traffic sound shall be a maximum volume of 100 dBA. Where audible beaconing is
provided in response to an extended push button press, the beaconing can exceed 5 dBA
louder than ambient sound.

4. The speech message shall not include vibrotactile features indicating a walk interval.

5. The pedestrian push button shall have a tactile arrow with high visual contrast that is
aligned parallel to the direction of travel on its associated crosswalk.

RRFB units may incorporate an extended push button press to provide additional features
and shall be installed as indicated on the plans. Where an extended push button is used to
provide additional features:

A. A push button press of less than one second shall actuate only the pedestrian timing
and any associated accessible walk indication.

B. A push button press of one second or more shall actuate the pedestrian timing, any
associated accessible walk indication, and any additional features.

C. If additional crossing time is provided by means of an extended push button press, a
sign so indicating shall be mounted adjacent to or integral with the pedestrian push
button.
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CONSTRUCTION REQUIREMENTS

The Contractor is required to submit shop drawings of the RRFB unit to the Engineer for review
and approval two weeks prior to purchasing equipment.

All wiring, electrical connections, and controls shall conform to manufacturer recommendations.
The Control Cabinet shall be wired to the RRFB through a one-inch electrical conduit capable of
a 120V power connection, unless otherwise shown on the plans or directed by the Engineer.

METHOD OF MEASUREMENT

The RRFB unit shall include the LED signs, enclosure cabinet, all associated controls, pedestrian
and vehicular indications, poles, signs, pushbutton, foundation, solar power system, and all
other components necessary for a fully functional RRFB unit, will not be paid for separately, but
shall be included in the cost of the work.

BASIS OF PAYMENT
Payment will be made under:

Pay Item Pay Unit
Rectangular Rapid Flashing Beacon Each

END OF SECTION
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ADDITION OI-:1§ECTI0N 621
BACK OF SIDEWALK PATCH BACK
Section 621 is hereby added to the Standard Specifications to include the following:
DESCRIPTION
This work shall include patching work behind sidewalks to tie to existing conditions.

MATERIAL AND CONSTRUCTION REQUIREMENTS

New item 617-00207 Loam and Seed Patch Back, SY. Material and Construction Requirements to
follow Section 207 (Topsoil) and 212 (Seeding) and Revision of Sections 207 and 212.

New item 617-00304 Crushed Stone Patch Back, SY. Material shall closely match existing
material if from offsite sources. Contractor may salvage, stockpile, clean, and reuse existing
material if enough material is available to fully cover the patch back area. Patch back area shall
be constructed to include a 4 inch layer of stone uniformly applied across the patch back area.

New item 617-00403 Asphalt Patch Back, SY. Material and Construction Requirements to follow
Section 403 and Revision of Section 403.

New item 617-00608 Concrete Patch Back, SY. Material and Construction Requirements to follow
Section 608 and Revision of Section 608.

END OF SECTION
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REVISION OF SECTION 622
SITE FURNISHINGS

Section 622 of the Standard Specifications is hereby revised for this project to include the
following:

PART 2 - GENERAL

2.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

2.2 SUMMARY

A. Section Includes:
Benches, metal.
Benches, precast concrete
Stools, precast concrete
Tables, precast concrete
Bicycle racks.
Bicycle repair stations.
Trash receptacles.

Nouhwh=

2.3 ACTION SUBMITTALS
A.  Product Data: For each type of product.

PART 3 - PRODUCTS

3.1 METAL BENCH
A. Basis-of-Design Product: Subject to compliance with requirements, provide the following:
Manufacturer: Victor Stanley (www.victorstanley.com).
Model: PRS-127.
Length: 6 feet.
Style: Intermediate arm rests.
Color: TBD, selected from standard RAL color line.
Attachment: Surface mounted.

ODUTDNWN =

3.2 PRECAST CONCRETE BENCH (ELLIPTICAL)
A. Basis-of-Design Product: Subject to compliance with requirements, provide the following:
Manufacturer: Victor Stanley (www.victorstanley.com).
Model: Leaf (Q2LEAF66B)
Length: 66 inches.
Color: TBD, selected from standard color line.
Finish: TBD, selected from standard finish line.
Attachment: Freestanding

DU DNWN=-
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3.3 PRECAST CONCRETE BENCH (STOOL)
A. Basis-of-Design Product: Subject to compliance with requirements, provide the following:
Manufacturer: QCP (www.qcp-corp.com).
Model: Cylinder (Q-CYLINDER).
Color: TBD, selected from standard color line.
Finish: TBD, selected from standard finish line.
Attachment: Surface Mounted

URNWN =

3.4 PRECAST CONCRETE TABLE (PICNIC)
A. Basis-of-Design Product: Subject to compliance with requirements, provide the following:
Manufacturer: QCP (www.qcp-corp.com).
Model: Picnic Table, Standard (Q-STD90PT).
Color: TBD, selected from standard color line.
Finish: TBD, selected from standard finish line.
Attachment: Surface Mounted

O RN WN =

3.5 PRECAST CONCRETE TABLE (PICNIC, ADA)
A. Basis-of-Design Product: Subject to compliance with requirements, provide the following:
Manufacturer: QCP (www.qcp-corp.com).
Model: Picnic Table, ADA (Q-STD90PT-ADA).
Color: TBD, selected from standard color line.
Finish: TBD, selected from standard finish line.
Attachment: Surface Mounted

URNWN =

3.6 PRECAST CONCRETE TABLE
A. Basis-of-Design Product: Subject to compliance with requirements, provide the following:
Manufacturer: QCP (www.qcp-corp.com).
Model: Open Table (QOPEN46T).
Color: TBD, selected from standard color line.
Finish: TBD, selected from standard finish line.
Attachment: Surface Mounted

O RN WN =

3.7 TRASH RECEPTACLE
A. Basis-of-Design Product: Subject to compliance with requirements, provide the following:
Manufacturer: Victor Stanley (www.victorstanley.com).
Model: S-42.
Size: 45 gallon.
Lid: Standard.
Color: TBD, selected from standard RAL color line.
Attachment: Surface mounted.

DU DN WN=-
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BICYCLE RACK
Basis-of-Design Product: Subject to compliance with requirements, provide the following:
Manufacturer/Supplier: Streetscapes, Inc. (www.streetscapes.biz).
Model: City Rack - Denver Hoop.
Finish: Powder coat.
Color: TBD, selected from standard RAL color line
Attachment: Surface mounted.

URNWN =

BICYCLE REPAIR STATION

Basis-of-Design Product: Subject to compliance with requirements, provide the following:
Manufacturer/Supplier: Dero (www.dero.com)

Model: Fixit Plus

Capacity: 1 Bike,

Pump Station: Air Kit prime, attached to Fixit.

Finish: Powder coat.

Color: TBD, selected from standard RAL color line

Attachment: Surface mounted.

Nouhwh=

PART 4 - EXECUTION

4.1

EXAMINATION

Examine areas and conditions, with Installer present, for compliance with requirements
for correct and level finished grade, mounting surfaces, installation tolerances, and other
conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Comply with manufacturer's written installation instructions unless more stringent
requirements are indicated. Complete field assembly of site furnishings where required.
Unless otherwise indicated, install site furnishings after landscaping and paving have been
completed.

Install site furnishings level, plumb, true, and securely anchored and positioned at
locations indicated on Drawings.

200



Project No. 2019-PROJMSTR-0000252 Morrison Road Improvements
2024-CIP-0000105 March 20, 2026

-4-
REVISION OF SECTION 622
SITE FURNISHINGS
PART 4 - MEASUREMENT AND PAYMENT

4.1 METHOD OF MEASUREMENT
A. The quantity of bicycle rack, bench, and trash receptacle will be measured by the each
unit installed and accepted.

4.2  BASIS OF PAYMENT
A. 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.

Payment will be made under:

Pay Iltem Pay Unit
Bicycle Rack Each
Bicycle Repair Station Each
Bench, Metal Each
Bench, Precast concrete (Elliptical) Each
Bench, Precast concrete (Stool) Each
Table, Precast concrete (ADA) Each
Table, Precast concrete Each
Trash Receptacle Each

B. All work necessary and incidental to the construction of soil cell assemblies will not be
measured and paid for separately but shall be included in the work.

END OF SECTION
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Section 623 of the Standard Specifications for this project shall be deleted and replaced with
the following:
DESCRIPTION

623.01 This work consists of furnishing and installation of a permanent underground irrigation
system including, but not limited to trenching, stockpiling excavation materials, refilling and
compacting trenches, piping, valves, fittings, heads, wiring, sensors, backflow preventer(s),
Automatic Irrigation Controller(s), replacement of unsatisfactory materials, cleanup, inspections,
testing and final adjustments to insure complete coverage.

MATERIALS

623.02 General. All materials and equipment incorporated into the irrigation system shall be
new and of the highest grade possible, and where applicable, shall be marked accordingly.
Equipment must have performance characteristics to operate per the design conditions
indicated. If any discrepancy or conflict exists between the quantities of equipment listed in the
schedule and quantities shown on the plans, the greater quantity shall govern. The Contractor
shall provide the Engineer all relevant certification and supplier information for the items listed
in this section for review and approval by the Engineer. No substitutions will be permitted unless
approved by the Engineer.
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623.04 Irrigation Heads

(a) Irrigation Heads. Provide swing joints of the type and size as indicated on the Contract
Drawings. Heads of a specific type or function in the system shall be of the same
manufacturer and shall be marked with the manufacturer’s name and identification in such a
position that they can be identified without being removed from the system.

Pop-Up Sprinkler Heads in turf areas: Rain Bird RD-06-S-F series.

P30 for spray nozzles

P45 for rotary nozzles
Pop-Up Sprinkler Heads in non-turf/native areas and shrub/flower bed areas: Rain Bird
RD-12-S-F series.

P30 for spray nozzles

P45 for rotary nozzles
Pop-Up Sprinkler Heads for trees in native areas; Rain Bird RD-12-P45-S-F series with
specified rotary nozzles as indicated on contract drawings.
Pop-Up Sprinkler Nozzles shall be Rain Bird MPR Series nozzle. Strip series and HE-VAN
nozzles may be used for specific approved applications at the direction of the
Engineer.
Gear Driven Heads: Hunter 1-20-06, [-20-12, 1-25-06, 1-40-06 with stainless steel risers,
internal check valve, PRS and MPR as specified per Contract Drawings. Plastic risers
are permitted on 12 inch rotor heads used in native areas. Minimum riser height shall
be 6 inches in turf areas.

(b) Connections to Lateral Pipe
Pop-up Heads: Shall be 1/2 inch swing pipe, 0.49 inch inside dimeter with an operating

pressure of 80 PSI.
Gear Driven Heads: Shall be Rain Bird TSJ Series swing joints.
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623.05 Low Volume Irrigation

(a) Valve: Hunter ICZ Drip Control Zone Kit with stainless steel filter and forty (40) pound
pressure regulation, size per Contract Drawings.

Valve shall be installed in a valve box as noted in subsection 623.07.
(b) Supply Header: Class 200 PVC. All supply header piping to be installed at a 12 inch depth.

(c) Sub-surface Irrigation: Landscape Dripline, emitter spacing and flow as per Contract
Drawings. All sub surface laterals to be buried at a minimum 4 inch depth in soil.
Flush valve installed in a round valve box as noted in subsection 623.07
Operation Indicator Head - Rain Bird RD12 spray head with closed 6 series (orange)
VAN nozzle shall be installed adjacent to flush valve at each end of the zone.

(d) Sub-surface Dripline: 16 to 17 millimeter flexible polyethylene tubing. Internal emitters to be
pressure compensating and self-flushing to clear debris. Must be designed to prevent root
intrusion by incorporating copper oxide into the product. Also must include a check valve and
have a sealed outlet when system is not irrigating.

623.06 Pipe and Fittings
(b) Ductile Iron Pipe

Centrifugal cast ductile iron in metal molds for water pipe In accordance with ANSI
C151 and AWWA A21.51 with asphaltic exterior coating and interior lining and coating
in accordance with ANSI C151 and AWWA A21.51. Rubber-Gasket joints shall conform
to ANSI/AWWA C111/A2.11.

(c) Ductile Iron Fittings

All ductile iron fittings shall be made of class 350 ductile iron and shall have slanted,
deep bell, rubber gasket style made in accordance with ASTM A-536, Grade 65-45-12 &
AWWA (C153. All fittings shall have a minimum of 5 degree freedom of pipe deflection
within the bell end.

All ductile iron fittings and joint restraints shall have a fusion bonded epoxy coating on
interior and exterior of the product surface, average of ten to twelve mm (10-12)
thickness. Epoxy coating shall conform to the requirements of CSA Z245.20-20 and NSF
61 for water services. Tar/bitumen coating will not be approved.
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(d) Copper Pipe and Fittings
Pipe: Type K, rigid, hard tempered.

Fittings - Wrought copper, solder joint type. Joints - Soldered with solder, forty 45
percent silver, 15 percent copper, 16 percent zinc, and 24 percent cadmium and
solidus at 1125 degrees Fahrenheit and liquids at 1145 degrees Fahrenheit.

(e) Main and Lateral Lines

Main Lines (pressurized, downstream of backflow prevention units):
Class 200 PVC BE, size 1 inch through 2 inch.
Class 200 PVC RT/Gasketed, size 2-1/2 inch and larger.
Velocities in PVC mainline shall not exceed 5 feet per second.
All PVC pipe shall conform to the requirements of Type 1-ASTM-D-2241.

High Density Polyethylene (HDPE) pipe
. Pressure rating DR 11 200 PSI
PE4710, ASTM F714.
() May be used by approval of the Engineer for portions of irrigation system that
require boring such as below trees and paving.
HDPE to PVC mainline and laterals require either an epoxy coated repair coupler
with joint restraints and stainless-steel pipe stiffener or Series 730 Poly-Cam
Transition Fitting or approved equal.

Polyvinyl Chloride (PVC) Lateral Lines
Class 200 PVC BE, size 1 inch to 3 inch.
Velocities in PVC mainline shall not exceed 5 feet per second.
All PVC pipe shall conform to the requirements of Type 1-ASTM-D-2241.

Polyethylene Lateral Lines:
One hundred PSI High Density NSF Polyethylene Piping - 1 inch minimum diameter.
Velocity of water flow in polyethylene pipe shall not exceed 7-1/2 feet per second.

Sleeving:
Horizontal sleeves under paved surfaces: Class 200 PVC.
Vertical sleeves for access to drains and valves: Class 200 PVC.
Horizontal sleeving for boring applications: DR 11 HDPE.

Brass Pipe and Fittings:

Brass Pipe: 85 percent red brass, ANSI Schedule 40 threaded pipe.
Fittings: Medium brass, threaded 125 pound class.
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Pipe and Fittings:
. ldentification Markings: Identify all pipe with following indelible markings:
() Manufacturer’s name.
() Nominal pipe size.
() Schedule of class.
() Pressure rating.
() NSF (National Sanitation Foundation) seal of approval.
() Date of extrusion.
Class 200 PVC Pipe (pressurized mainline 1-1/2 inch and smaller):
() Pipe will be assembled with Schedule 80 PVC fittings and solvent welded using
ASTM-F-656 purple primer followed with heavy bodied ASTM-D-2564 cement.
Class 200 PVC Pipe (pressurized mainline 2 inches and larger):
() Manufactured from virgin Polyvinyl Chloride compound in accordance with ASTM
D2241 and ASTM D1784; cell classification 1254-B, Type 1, Grade 1.
() All fittings, service tees and pipe restraints shall be epoxy-coated ductile iron
fittings.
Class 200 PVC Pipe (all lateral lines)
() Pipe will be assembled with Schedule 40 PVC fittings and solvent welded using
ASTM-F-656 purple primer followed with heavy bodied ASTM-D-2564 cement.

ngh Density Polyethylene (HDPE)
Must meet ANSI/AWWA C906, ASTM F714/D3035. Materials used for the
manufacture of polyethylene pipe and fittings shall be made from PE 4710 high
density polyethylene resin compound meeting cell classification 445574C/E per
ASTM D3350. Certification ANSI/NSF 61/14. All fittings shall be installed using butt-
fused fittings or thermo-fused fittings/couplings and must be approved by the
Engineer.

Detectable Warning Type.
The Contractor shall provide utility line marking tape for installation above all
mainline pipe, which does not have control wire placed in the same trench.
Tape shall be blue with “Caution Irrigation Line Buried Below”.
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623.07 Valves and Valve Boxes
(a) Gate Valve or Isolation Valve

Valve for 1-1/2 inch and smaller mainline: Shall be Class 125, 304 Stainless Steel with
screw-in bonnet, non-rising stem, left hand opening with a stainless steel cross top
handle gate valve with clear waterway equal to full diameter of pipe. Able to
withstand continuous working pressure of 200 PSI. Wheel type handle is unacceptable.

Valve for 2 inch and larger mainline: Shall be epoxy coated interior and exterior
ductile iron body which meets ASTM A-536, Grade 65-45-12, push-on, left-hand
opening, square nut operated, resilient wedge, mechanical joint AWWA C153 gate
valve with clear waterway equal to full diameter of pipe. Able to withstand continuous
working pressure of 250 PSI. Wheel type handle is unacceptable.

(b) Stop and Waste Valve

For 1 inch through 2 inch mainlines. Must meet ANSI/AWWA C800 standard and
certified to NSF 61 and rated for 175 PSIG. One-piece, closed bottom body, with no
metal to metal contact between plug and body. Mueller Mark Il Oriseal H-10284N or
approved equal.

(c) Automatic Control Valve

Automatic Valve for Potable Water System: Hunter ICV Series Valve having manual
flow adjustment and both internal and external manual bleed. Accu Sync shall be used
if pressure at the heads is greater than 10 pounds over the optimal pressure as stated
on the plans or measured in the field.

Automatic Valve for Non-Potable Water System: Hunter ICV with Filter Sentry Series.
Accu Sync shall be used if pressure at the heads is greater than 10 pounds over the
optimal pressure as stated per the manufactures catalog, plans, or measured in the
field.

Valve Riser: Epoxy coated ductile iron riser with integral stainless-steel angle valve or
approved equal.

Valve ID Tag: Install one flexible marker tag on each valve. Mark each tag with

indelible ink indicating zone number. Tags shall be: Potable water systems (yellow),
Non-potable systems (purple)
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(d) Manual Drain Valve
Mueller Oriseal #H-10283N with brass swing joint assembly, or approved equal.
(e) Quick Coupling Valves

Buckner QB44LRCAR10 brass two-piece body with winged stabilizer, designed for
working pressure of one hundred fifty (150) PSI; one inch (1”) FIP. Size as shown on
drawing.

Quick Coupling Valves immediately after the backflow are used for winterization and
shall be constructed of all brass swing joint and fittings. All other Quick Coupling Valve
swing joints shall be constructed as shown on the details.

(f) Master Valve

Mainline 2-1/2 inch and smaller, Master Valve shall be Superior 3100 normally open
valve.

Mainline 3 inch, and larger, Master Valve shall be Bermad 410 normally open valve
(Bermad 420 when pressure regulation is required).

(g) Flow Meter Assembly

Mainline 1 inch through 12 inch, flow meter shall be FloMec QS-200, sized according to
mainline size.

(h) Valve Boxes
All valve boxes shall have a stainless steel hex bolt locking lid system.

Isolation Valves, Quick Coupling Valves, Drain Valves, Wire Splices and Ground Rods
shall be branded with the equipment type.
Rain Bird VB10RNDH, round body.

Electric control valve box shall be branded with the zone numbers.
Sizes 3/4 inch through 1 inch valves: Rain Bird VBSTDH, standard body.
Sizes 1-1/2 inch through 2 inch valves: Rain Bird VBJMBH, jumbo body.
Sub-surface dripline valve assemblies: Rain Bird VBSPRH super jumbo body.
Sizes 1 inch through 2-1/2 inch Master Valves: Rain Bird VBJMBH jumbo body.
Sizes 3 inch through 6 inch master valves: Rain Bird VB-MAX
Flow Meter: VBJMBH maxi jumbo body.
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Valve box cover color
Green for potable systems.
Purple for non-potable systems.

Gravel Leveling Bed and Drainage Sump in Valve Boxes: 3/4 inch crushed gravel
covered in geotextile fabric, as indicated in the plans.

(i) Air Relief Valve: On mainlines 3 inches or larger, as per plan: Bermad C31 2-inch combination
vacuum/air release valve or approved equal.
(j) Pressure Regulating Valve (where water supply pressures exceed 100 PSI):
Bermad 420 pressure regulating master valve for 3 inch and larger mainlines.
Zurn 500XL3 pressure regulating valve for 3/4 inch through 2-1/2 inch mainlines.

623.08 Automatic Irrigation Controller
(a) Automatic Irrigation Controller

Central Control systems shall be Toro DXi Two-Wire controller. Model Number DXI-

SS1TWMB8C-DPR. Update to DXi Central Control is required on all projects unless a

variance is granted by Denver Parks Water Conservation.
Toro DXi satellite Automatic Irrigation Controller in prefabricated enclosure with
pedestal is available exclusively through C.P.S. Distributors. The Contractor shall
purchase fully assembled enclosure including back panel, terminal strips, power
supply unit, interior fused disconnect with 120-volt GFI duplex outlet, heavy duty
transient surge protection boards, antenna(s) with cable and louver ventilation.
Enclosure and pedestal shall be stainless steel. Enclosure shall have a heavy-duty
hasp for locking. Model number is per plan as specified by Toro.

Automatic Irrigation Controller and remote control equipment: Manufacturer and
Model shall be noted on the plans.

The Contractor shall provide concrete pad, 120V electrical power, conduits, grounding
and control wire connections to controller as described in this section.

Concrete Pad: Comply with Section 608 of the Standard Specifications.
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(b) Two-Wire Grounding

The Contractor shall ground all two-wire components per the manufacturer’s
recommendations. Ground rods and plates will be installed at a minimum of every 500
feet or every 8 decoders, and at all ends of wire runs longer than 50. Wire connection
between surge arrestor and copper ground wire to be made using a high strength
corrosion-resistant bronze alloy split-bolt.

(c) Electrical Control Wiring

Two Wire Systems
Two-Wire Decoder Cable - Two (2), #12 or #14 AWG UL. parallel wires each with
single, solid copper conductors with polyethylene insulation. Wires shall be
contained within separate polyethylene jacket. Cable shall be Regency Maxi Cable
or Paige P7072D with red jacket.
14 AWG for up to 2,500 feet.
12 AWG for over 2,500 feet.
Incoming (controller side) of the two-wire cable shall be identified by placing a
black zip-tie tightly on the cable.
Two-wire single station decoders Toro SB-DAC-1 to be installed in each valve box,
one per valve. Decoders shall have a serial number engraved on each decoder for
future identification. Decoder to be mounted on the inside wall of the valve box.
Two-wire decoder cable shall have surge arrestors Toro SB-BLA installed every five
hundred (500) ft. along two-wire path or every eight decoders whichever is the
shortest distance. Surge arrestors are to be placed in valve box containing
automatic control valve or in separate round valve box as noted in subsection
623.07. Surge arrestor grounding shall be installed per manufacturer’s
recommendations.
Copper wire shall be 6 gauge bare solid copper wire connected to the ground rod
using a Cadweld GR1161GPLUS “Plus One Shot” welding kit. Wire connection
between surge arrestor and copper ground wire to be made using a high strength
corrosion-resistant bronze alloy split-bolt.
Two-Wire Splice Box: To be installed in a round valve box as noted in subsection
623.07.

Conventional Wire Systems
Electrical Control Wire for 24VAC Solenoid: Golf Course Sprinkler Wire - #12 to #14
AWG UL approved direct burial solid conductor copper wiring with polyethylene
insulation 0.045-inch thickness.
Electrical Common Wire: Golf Course Sprinkler Wire - #12 AWG UL approved direct
burial solid conductor copper wiring with polyethylene insulation 0.045-inch
thickness.
Wire Colors: Match existing color system throughout.
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(d) Miscellaneous control wiring materials:

Materials for both standard and two wire systems.
Data Wires: Paige 7171D-A direct burial shielded and armored signal cable with
polyethylene jacket.
Data Wire connections and splices shall be made with Ranger Servi-Seal.
Control Wire and Two-Wire Decoder Cable connections and splices shall be made
with 3M DBR/Y-6M direct bury splice, or approved equal, UL listed dry splice
methods.
Spare Wire and wire ends shall be capped with 3M DBR/Y.
Mainline Tracer Wire: One continuous #10 AWG UL approved direct burial solid
conductor copper wiring with polyethylene insulation 0.045-inch thickness. tracer
wire as detailed above all mainline.
Splice Box: To be installed in a round valve box as noted in subsection 623.07.

CONSTRUCTION REQUIREMENTS

623.09 General. Irrigation systems shall be installed in conformity with applicable local codes
and follow the lines and grades shown on the plans.

(a) Submittals for Irrigation Materials

Prepare and make submittals in accordance with conditions of the Contract prior to
installation of any irrigation equipment.

Material List: Submit a PDF file of complete list of materials, and cut sheets indicating
manufacturer, model number and description of all materials and equipment to be
used. Only include specific cut sheets for the products being used as part of the
Project. Show appropriate dimensions and adequate detail to accurately portray intent
of construction.

Shop Contract Drawings: If applicable, submit shop Contract Drawings for pumps,
backflows and assemblies. Include plumbing and foundation/support systems if the
installation differs from the manufacturer’s recommended installation.

Submit shop drawings for Automatic Irrigation Controllers indicating electrical
wiring design, and assembly. Include shop drawings for Automatic Irrigation
Controller foundation/support systems.

() Operation and Maintenance Data: Coordinate irrigation scheduling and water
application rate instructions with the City’s Operations Staff. Submit one (1)
digital copy to the Engineer including:

() Cut sheets of products.
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() Manufacturer’s maintenance and inspection instructions for Automatic Irrigation
Controller and related equipment.

Mock-ups:

. Valve assembly: Provide a completely built electrical valve assembly. This mock-
up, to include electric valve, service tee, lateral valve riser, length as required for
mainline depth, and male thread by spigot outlet adapter. The mock-up may be
incorporated into the work toward the end of the project.

Swing joints: Provide a swing joint assembly for each detail shown (e.g. - quick
coupler, rotors and pop-up spray head) or as directed by the Engineer.

Drain valves: Provide a mock-up including the service tee, required fittings, and
drain valve.

Other: Mock-ups that may be requested by the Engineer.

Operation and Maintenance Manual: Supply Operation and Maintenance information for
installed booster pumps and pump stations. See Division 01 Section “Operation and
Maintenance Data” for manual requirements.

(b) Quality Control

Special Requirements.
Tolerances: Specified depths of mains and laterals and pitch of pipes shall be
installed per the plans and specifications.
Compaction: Settlement of trenches is cause for removal of finish grade treatment,
refilling, compaction, and repair of finish grade treatment.
Coordination with Other Contractors: Protect, maintain, and coordinate work with
work under other Sections.
Damage to other Improvements: Contractor shall replace or repair damage to
grading, soil preparation, seeding, sodding, planting and/or new site features done
under other sections during work associated with installation of irrigation system at
no additional cost to the project.
Damage or Disturbance to the Existing Irrigation Components: Damage to existing
components as a result of work being performed by the Contractor will require the
Contractor to replace the damaged components to the City’s current standards, at
no additional cost to the project.
Salvaged Parts: The Contractor is responsible for removal of all existing heads,
valves and valve boxes being replaced as part of the project. Equipment shall be
returned to the Engineer.
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Water Delivery Interruption: When working on an existing irrigation system, the
Irrigation Contractor shall contact the Engineer and inform them, 72 hours in
advance, of any water interruption that is required. The maximum irrigation
system interruption is to be no more than 72 hours during the growing season,
without prior approval from the Engineer. The Contractor shall make all necessary
provisions including material, equipment, labor, delivery and scheduling as
required to complete all points of connection, upgrades, and improvements within
72 hours.

Watering: The Contractor is responsible for following all Denver Water rules and
regulations for sod and seed establishment, available at
http://www.denverwater.org. The Contractor shall post signs per Denver Water in
a visible location(s) on site indicating “IRRIGATION TESTING AND MAINTENANCE IN
PROGRESS” when work (establishment, construction or warranty) requires irrigation
system operation between the hours of 10 AM to 6 PM. The signs to be used can be
obtained from the Engineer.

Permits: Work involving high voltage electrical wiring, grounding and related work
shall be executed by licensed and bonded electrician. Secure a permit at least 48
hours prior to start of installation.

Pre-Construction Conferences and Site Meetings:
Contractor shall schedule and conduct a pre-construction conference to review in
detail quality control and construction requirements for equipment and materials
used to perform the work. Conference shall be scheduled not less than 10 days
prior to commencement of work. All parties required to be in attendance shall be
notified no later than 7 days prior to date of conference.
Contractor shall notify qualified representatives of each party concerned with that
portion of work to attend conference, including but not limited to the Engineer,
Denver Parks District Manager, Operations Supervisor, the Contractor’s
Superintendent, and Installer.

Prior to commencement of work, Contractor shall schedule an on-site conference

with Engineer, Office of the City Forester and any other parties designated by

Engineer to discuss tree protection requirements, staging locations, traffic control,

and equipment access. Provide a minimum of 7 days’ notice prior to date of

conference.

() Identify on the plans all locations of existing components.

() Verify the operation of each component.

() Provide documentation of existing components and conditions to the Engineer
prior to starting work.

Contractor shall schedule on-site conferences the frequency of which is to be

determined by the Engineer and any other parties designated by the Engineer to

review project progress.
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Contractor shall record Meeting Minutes of each conference and distribute to all
parties in attendance within 3 days of conference.

(c) Contract Record Drawings

Prior to the installation of the irrigation system, the Contractor will provide on-site
copies of the original irrigation design plans for “Contract Record Drawings”.
Contractor to revise Contract Record Drawings in red ink as the work progresses to
show any changes to the plan and include field dimensions. Contract Record Drawings
shall be brought up-to-date prior to payment for irrigation related items. Should the
Contractor choose to utilize GPS for the purposes of documenting work in progress, a
hard copy print will need to be provided prior to payment. A print of Contract Record
Drawings shall be available at project site for review by the Engineer at any time
during the project.
Contract Record Drawings shall be completed by an Irrigation Consultant or qualified
draftsperson. Encompass entire Scope of Work including any altered existing
equipment and altered zones. Note the Automatic Irrigation Controller zone number,
type of irrigation equipment, gallons per minute (GPM) and operating pressure (PSI) for
any altered or added zone.
Preparation of Contract Record Drawings: Dimension from 2 permanent points of
reference (building corners, sidewalk corners/intersections, road intersections,
permanent structures, light poles, or utility cabinets) the location of the following
items:

Point of connection

Meters and Vaults

Curb stops

Drain valves

Pumps

Backflows

Bypass lines

Service lines

Routing of irrigation mainline. Provide dimensions for each change of direction and

every 200 linear feet maximum along each run.

Routing of non-pressure lateral lines, layout and size, if altered from original

design.

Zone control valves

Quick coupling valves

Flow meter

Master valve

Rain sensors/rain gauges/weather stations

Wire splice boxes

Control wire routing, if not with pressure mainline

Gate valves

214



Project No. 2019-PROJMSTR-0000252 Morrison Road Improvements
2024-CIP-0000105 March 20, 2026

-14-
REVISION OF SECTION 623
PERMANENT IRRIGATION

Air relief valves

Sleeves

Flush valves

Power service drop

Two-wire ground rods and plates

Other related equipment as directed
Automatic Irrigation Controller location
() Rain sensors/weather station

() Power service drop.

() Other related equipment as directed.

Make dimensions accurately at the same scale used in the original Contract Drawings,
or larger. Notes and dimension lettering must be legible. Dimension lines shall be
drawn on the plan(s) neatly along the outside edge and shall be red for clarity. Do not
place dimension lines or lettering on top of irrigation lines or heads. Scale shall be
included on the drawings. PDF version to be black and white with red lines and text for
dimensions.

The irrigation legend and zone call outs must be changed to accurately reflect the
irrigation equipment installed, if such equipment is not the same as originally
specified on the contract documents. This includes type of head, flow rates, effective
spray diameter/radius and operating pressure of all sprinkler heads.

The Engineer will not certify any pay request submitted by the Contractor if the
Contract Record Drawings are not current, and processing of pay request will not occur
until Contract Record Drawings are updated.

Prior to the Substantial Completion walk, the Contractor shall provide a digital copy of
the irrigation design with record installation information that reflects all changes
made over the course of the construction project. Contract Record Drawings shall
include details of any revisions as per actual installation. Deliver and submit to the
Engineer for review of the following items:
Digital Contract Record Drawings in both PDF and AutoCAD format (include any
related X-ref files, plot files and pen settings.) Make any additional changes to the
file as directed by the Engineer prior to final submittal and approval.

Final Submittal: Upon completion of the Automatic Irrigation Controller installation,
prior to final acceptance, secure digital copy of documents associated with the
Automatic Irrigation Controller design from the Engineer and record as installed
information that reflects all changes made over the course of the construction project,
prepared by a qualified draftsperson. Contract Record Drawings shall include details,
including any revisions as per actual installation. Deliver and submit to the Engineer
for review the following items:
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Digital Contract Record Drawings in both PDF and Auto CAD (include any related X-
ref files, plot files and pen settings.) Make any additional changes to the file as
directed by the Engineer prior to final submittal and approval.

Request for Substantial Completion will not be processed until all Contract Record
Drawing prints and digital files have been received and approved by the Engineer.

Zone Maps and Programming Schedule:

Do not prepare Zone Maps or Irrigation Controller charts until record drawings have

been reviewed and approved by the Engineer. The Engineer shall provide an

example of Automatic Irrigation Controller Charts and Zone Map required.

Provide one Controller Zone Map for each Automatic Irrigation Controller installed.
() Zone Map shall be reproduction of record drawing, one page sized eleven inches
by seventeen inches (11” X 17”). Multiple pages may be used, if approved by

the Engineer.

() Zone Map shall be a print of the actual record drawing of the system, showing
the entire area covered by that Automatic Irrigation Controller.

() Identify Automatic Irrigation Controller, all remote valves, and lateral lines of
each remote-control valve, using a distinctly different color for each zone.
Include the entire area of the Automatic Irrigation Controller’s coverage.
Provide a legend showing equipment being used.

() Submit digital copies in PDF format to the Engineer.

The Contractor is responsible for programming new and modified Automatic

Irrigation Controllers to operate the irrigation system in conformance with all

Denver Water restrictions and establishment rules for new landscapes per Denver

Water, rules and regulations at: http://www.denverwater.org.

The Contractor shall be responsible for providing an Establishment Watering

Schedule, Transition Watering Schedule and a Maintenance Watering Schedule to

the Engineer, Operation Supervisor and the Toro Factory Representative (when

applicable). All irrigation schedules shall ensure that there will be no ponding or
runoff of water during any of the scheduled times. All schedules shall be provided
to the Engineer and Operations Supervisor prior to any plant material being
installed. The water schedule templates are available from Water Conservation and
the Engineer. The Contractor shall make any modifications to the programming as
requested by Engineer or Operations Supervisor.
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() Establishment Irrigation (Days 1-21): Plants shall be adequately watered for the
first 21 days after installation or until seeds have germinated and emerged or
sod has become firmly rooted. Exact timing of irrigation cycles will depend on
weather conditions, soil conditions, and speed of emergence of grass seed.
Short, frequent irrigation cycles shall be used. Split cycles or the ‘cycle and
soak’ feature must be employed to reduce erosion or run off in seeded areas.
Do not exceed 3 inches of total water per week. Coordinate the irrigation
system schedule and programming with the Engineer, Operations Staff, and
local Toro Field Representative. The Contractor shall submit a meter reading
before and after establishment to verify water use.

() Transition Irrigation (Days 21-56): Less frequent, but longer watering cycles will
provide moisture at depths that will encourage seedlings to continue to develop
and sod to develop deeper roots. Allow the surface soils to dry slightly between
watering to encourage deeper rooting. Watering shall be done utilizing historic
evapotranspiration rates for the current watering month(s).

() Maintenance Irrigation: Irrigate as needed to maintain an optimum stand of turf
while minimizing water use. Irrigation frequency shall be adjusted monthly at a
minimum, based on historical evapotranspiration rates and plant (turf and tree)
water requirements.

. It is the responsibility of the Contractor to coordinate with Engineer,
Operations Staff, and local Toro Field Representative. The local Toro Field
Representative will assist the Contractor in the setup of the controller(s),
but the Contractor is responsible for the actual programming of Automatic
Irrigation Controllers as needed to properly irrigate plant material and turf
grass.

. Provide Toro Field Representative with the following:

. Controller Chart describing valve number, plant material type, type of heads
used, station run-time, gallons-per-minute (GPM) and precipitation rate for
each zone.

. Zone map to compare GPM when setting up system flows.

Once sod has been installed, begin watering to build up the sub-soil moisture. This

will be the most critical time to apply water. Water up to 1 inch of water per day

for the first 2 to 3 days. Probe the soil to determine if the moisture has penetrated
down to a minimum of 4. During the next three weeks the amount of water needed
will be similar to that of the historical evapotranspiration rates for the season per
day. Each day may require more than one application depending on wind and
temperature in order to keep the root zone moist.

Provide one Programming Schedule for each Automatic Irrigation Controller,

printed on 8-1/2- by 11-inches paper and laminated. The Engineer shall provide an

example of Controller Programming Schedule required and the scheduling
templates.
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Following review of Zone Maps, Controller Charts and Schedules by the Engineer,
provide two additional color duplicates of Zone Maps, Controller Charts and
Schedules. One set of Zone Maps, Controller Charts and Schedules shall be
laminated between two layers of 3-mil plastic sheet. Provide digital copies of Zone
Maps, Controller Charts and Schedules in PDF format.

Zone Maps, Controller Charts and Schedules shall be completed and reviewed prior
to Substantial Completion of irrigation system.

Request for final payment will not be certified or processed until all prints and files
for Zone Maps, Controller Charts and Schedules have been received and approved.

(d) Delivery, Storage, and Handling
. Packing and Shipping: Deliver all components to job site in original unopened
packaging containers prominently displaying manufacturer’s name, volume, quantity,
contents, instructions, and conformance to local, state, and federal law. Remove and
replace cracked, broken, or contaminated items or elements prematurely exposed to
moisture, inclement weather, snow, ice, temperature extremes, fire, or jobsite
damage.

Handling, Storage and Delivery of PVC Pipe:
Exercise care in handling, loading and storage of PVC pipe.
All PVC pipe shall be transported in a vehicle which allows length of pipe to lie flat
so as not to subject it to undue bending or concentrated external loads. All
sections of pipe that have been dented or damaged shall be discarded, and shall be
replaced with new piping.
Storage and Protection: Deliver, unload, store, and handle materials, packaging, and
products in dry, weatherproof condition in manner to prevent damage, breakage,
deterioration, intrusion, ignition, and vandalism.

Only materials and equipment meeting project specifications and to be used as part of
project shall be stored on site. Engineer may verify at any time during construction
period.

(e) Project / Site Conditions

. Soil Conditions: The Contractor is responsible for investigating the type of soil and
conditions in which lines are to be installed. No extra payment will be allowed due
to difficulty in trenching, unless approved by the Engineer.
Contractor is responsible for understanding the scope of related operations as
specified and indicated in the plans and specifications before beginning work under
this Section.
Report unsatisfactory conditions in writing to the Engineer within 24 hours of
discovery. Commencement of installation means acceptance of existing conditions
by the Contractor.
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Protection of Property:
Protect buildings, walks, walls, and other property from damage. Erect and
maintain barricades, warning signs and lights, and provide guards as necessary or
required to protect all persons on the site. Damage caused to asphalt, concrete,
monuments, structures or other building material surfaces shall be repaired or
replaced at no cost to the project. Restore all disturbed areas to original condition.
The Contractor is responsible for potholing of all existing utilities, irrigation lines or
any other underground improvements that may be damaged due to the installation
of Irrigation Systems.

Protection of Existing Trees:
Refer to Revision of Section 212.

Protection and Repair of Underground Lines:
Request utility locates 72 hours in advance of any excavations by calling the Utility
Notification Center of Colorado at 811. Take whatever precautions are necessary,
including pot holing to verify location and depth to protect these underground lines
from damage. If damage does occur, all damage shall be repaired by the Utility
Owner. All costs of such repairs shall be paid by Contractor.
The Contractor is required to contact all private utility companies including Denver
City Departments to locate all private utilities. The request for locates shall be a
minimum of 72 hours prior to proceeding with any excavation. If, after such
requests private utilities are encountered and damaged by the Contractor these
shall be repaired at no cost to the project. If the Contractor damages staked or
located private utilities, they shall be repaired by the Utility Owner at the
Contractor’s expense.

Replacement of Paving and Curbs: Any damage due to work that occurs adjacent to or
crosses existing roadways, paths, trails, curbing, sidewalks, etc. shall be restored to
original condition at the contractor’s expense, and the satisfaction of the Engineer.

(f) Maintenance During Project Construction
. Within Limit of Work: Contractor shall fence, water, and keep weed free any turf,

trees and any plantings within the limit of work. Contractor is responsible for
maintenance which includes picking up trash, weed control and mowing of turf and
native areas within the limit of work. Contractor is responsible for watering existing
landscape within the limit of work. Turf and plants affected by mainline work or
irrigation water service shutdown during irrigation season shall receive watering per
Parks’ schedule, with no interruption of watering greater than 72 hours. The
Contractor is responsible for maintenance until Final Acceptance is granted.
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Outside Limit of Work: Coordinate Automatic Irrigation Controller scheduling and
maintenance operations with Engineer for portions of City property unaffected by
Construction.
Additional Maintenance During Landscape Establishment Period:
Make repairs and replacements needed due to defective workmanship and
materials.
Winterization: Include cost in bid for winterizing complete system at conclusion of
irrigation season (during which system received Final Acceptance) within 3 days of
notification by the Engineer. System shall be voided of water using compressed air.
Coordinate with the Engineer to be present during the winterization procedures.
The Contractor shall notify all persons that are to be present a minimum of 48
hours prior to the winterization of the system.
Spring Start Up: To take place the following season within 3 days of notification by
the Engineer. Open, operate, adjust system, and make any necessary repairs.
Coordinate with the Engineer to be present during the spring start up procedures.
The Contractor shall notify all persons that are to be present at the spring start up
a minimum of 48 hours prior to starting of the system.

(¢) Landscape Plan Review and Coordination. Contractor will be held responsible for
coordination between landscape and irrigation system installation. Landscape material
locations shown on the Landscape Plan shall take precedence over the irrigation system
equipment locations. If irrigation equipment is installed in conflict with the landscape
material locations shown on the landscape plan, the Contractor will be required to relocate
the irrigation equipment, as necessary, at Contractor’s expense.

(h) Pressure Verification. Contractor shall field verify the tap size, static pressure and verify
gallons per minute flow at the project site, prior to commencing work or ordering irrigation
materials, and submit findings in writing to the Engineer. If Contractor fails to verify tap size,
static water pressure and flow prior to commencing work or ordering irrigation materials,
Contractor shall assume responsibility for all costs required to make system operational and
the costs required to replace any damaged landscape material.

Damage shall include all required material costs, design costs, labor costs and plant
replacement costs.

(i) Inspection. Examine areas and conditions under which work of this Section is to be
performed. Do not proceed with work until unsatisfactory conditions have been corrected.
Grading operations, except for finish grading, shall be completed and approved by
Engineer before staking or installation of any irrigation system begins.

Stake Automatic Irrigation Controller location before beginning installation and obtain
the Engineer’s approval prior to installation.
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(j) Layout. Layout and stake system before beginning installation. Staking shall occur as follows:

Mark, with paint, routing of pressure supply line and valve boxes. Flag heads for all
new zones. Contact the Engineer 48 hours in advance and request review of layout and
staking. The Engineer will review layout and direct changes if required. Review does
not relieve installer from coverage problems due to improper placement of heads after
staking.

Valve boxes and mainline shall not be located in ball fields, multi-use sport fields,
recovery zones, or below playground equipment.

If project has significant topography, free form planting beds, or other amenities
which could require alteration of irrigation equipment layout as deemed necessary

by the Engineer, do not install irrigation equipment in these areas until the Engineer
has reviewed equipment staking.

The Engineer will request the Office of the City Forester’s approval of proposed
trenching prior to start of trenching and shall follow the requirements of subsection
212.06.

Review backflow prevention device location and operation with the Engineer prior to
mainline installation.

623.10 Excavation and Backfill
(a) Clearances and Depths

Main pressure line: Make trenches of enough width to properly assemble and position
pipe in trench.

Clearances:
Mainline and Lateral Piping clearance: Minimum clearance shall be 2 inches
horizontally on both sides of the pipe.
Line Clearance: Provide minimum 6 inches of clearance between each line, and
minimum 12 inches of clearance between lines of other trades.
Installation of multiple runs of piping in one common trench is prohibited.
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Pipe and Wire Depth to finish grade:
. PVC Pressure Supply Piping: 26 inches to 28 inches from the top of pipe.
HDPE Pressure Supply Piping: 30 inches to 36 inches from the top of pipe.
HDPE Lateral Lines: 18 inches to 24 inches from top of pipe.
PVC Sleeving: At specified pipe or wire depth.
Non-pressure Piping (gear driven heads): 18 inches from top of pipe, maximum
variation 2 inches.
() Native seed zones using 12 inch rotors: 24 inches from top of pipe, maximum
variation of 2 inches.
Non-pressure Piping (pop-up heads): 18 inches from top of pipe.

Control Wiring and Two-Wire Decoder Cable: Side of mainline when installed in the
same trench; 24 inches deep when installed separately from the mainline trench.

(b) Vibratory Plow: Not permitted without written approval from the Engineer.
(c) Ensure backfill compaction is adequate so that settling does not occur.

(d) Repair of turfgrass areas shall be as follows:

Seed is permitted for irrigation trenches up to 12 inches in width.
Sod is required for any turf repair wider than 12 inches and shall be installed as full
width.

623.11 Installation of Irrigation Equipment

(a) Locate all equipment as near as possible to locations designated. Deviations shall be
reviewed and approved by the Engineer prior to installation.

(b) Service Line Piping (copper or ductile iron piping from water meter to connection to
backflow prevention device) - When pipe installation is not in progress, or at the end of each
day, close pipe ends with tight plug or cap.

Ductile Iron Pipe - Provide and install full pipe length protective polyethylene factory-
formed sleeves around all piping to be buried.

Copper piping - Installation shall match specifications for copper service line as in
accordance with City and County of Denver Building Codes.

(c) Sleeving
Install sleeving under any hard surface prior to surface being installed to accommodate

piping and wiring. If irrigation is not being modified, the Contractor shall work with
the Engineer to identify locations and size for sleeves for future use.
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Minimum depth to top of pipe shall be determined by depth of mainline and lateral
lines. Sleeving depth shall match pipe and wire depth for all pressure and non-pressure
piping installed under all hardscape surfaces, asphaltic concrete, or concrete paving.

Sleeving under existing walks or concrete pavement shall be done by directional boring
or hydraulic driving. Where cutting of asphalt and/or concrete is necessary, it shall be
done per these Standard Project Provisions and plans. When cutting concrete, the
entire section or “stone” must be removed from joint to joint. The Engineer shall
approve the final locations prior to removal.
HDPE pipe may be used for sleeving when directional boring takes place under
existing hard surfaces, walks, roadways, trees, etc.
A sleeve is not required if the irrigation line is installed via directional boring with
HDPE pipe as indicated on the plans.

Compact backfill material in three uniform lifts, using mechanical tamping devices
under pavement.

Do not allow sleeves to become filled with soil or other undesirable material. Tape
ends of sleeves until commencement of pipe installation.

Mark sleeves on hard surfaces with a 3 inch by 3 inch “X” as per plans in a manner to
ensure easy location in the future.

Sleeve size requirements for wire and pipe, control wire shall be placed in sleeving
separate from pipe sleeving:

() Size 1to 1-1/4 inch pipe: 2” PVC
() Size 1-1/2 to 2 inch pipe: 4” PVC
() Size 2-1/2 to 3 inch pipe: 6” PVC
() Size 4 inch pipe: 8” PVC
() Size 6 inch pipe: 10” PVC
() Size 8 inch pipe: 12” PVC
() 1 to 25 Control Wires: 2” PVC
() 26 to 50 Control Wires: 3” PVC
()

Two-Wire Decoder Cable: 2” PVC
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(d) Installation of Piping

PVC Mainlines
Ensure that pipe is placed at a consistent depth and on a level base free of rocks
and stones. Place manual drain valves at low points and dead ends of pressure
supply piping to insure complete drainage of system. When pipe laying is not in
progress, or at end of each day, close pipe ends with tight plug or cap. Perform
work in accordance with good practices prevailing in piping trades.
Install mainlines a minimum of 36 inches off any hard surface and 36 inches away
from swales.
Solvent Weld PVC Pipe (required on all pipe 2 inch or smaller and all PVC mainline
within sleeves): Lay pipe and make all connections in accordance with
manufacturer’s recommendations. Do not install pipe when air temperature is
below 40 degrees Fahrenheit.
Gasketed End Pipe (required on all pipe 2-1/2 inches or larger): Lay pipe and make
pipe-to-fitting or pipe-to-pipe joint, following the manufacturer’s
recommendations. Install joint restraint fittings and pipe restraints on all fittings
and adjacent pipe runs per manufacturer’s recommendations and per the plans.

PVC Lateral Lines
Ensure that pipe is placed at a consistent depth and on a level base free of rocks
and stones. When pipe laying is not in progress, or the end of each workday, close
pipe ends with tight plug or cap. Perform work in accordance with good practices
prevailing in piping trades.
Install lateral lines a minimum of 12 inches off any hard surface and 36 inches away
from swales.
Solvent Weld PVC Pipe (required on all lateral lines): Lay pipe and make all
connections in accordance with manufacturer’s recommendations. Do not install
pipe when air temperature is below 40 degrees Fahrenheit.

HDPE Lines
All connections between HDPE pipe sections are to be made with fusion welded
fittings per the manufacturer’s recommendations.
All connections between HDPE and PVC are to be installed per manufacturer’s
recommendations.
All connection fittings between HDPE and PVC or any other pipe material being
used are to be made a minimum of 36 inches away from any hard surface.

(e) Installation of Detectable Warning Tape

Detectable warning tape shall be installed on all irrigation mainline and lateral lines.
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(f) Joint restraints on all gasketed PVC mainline pipe 2-1/2 inch and larger: Install joint
restraints per the plans and or manufacturer’s recommendations.

Joint restraints shall be installed as shown on the plans or per the manufacturer’s
recommendations. Prior to backfilling any joint restraints, the Engineer shall be
present to verify that the restraints were installed in the proper locations and that all
bolts have been tightened to the manufacturer’s recommendations. Any restraints that
are buried prior to inspection shall be excavated to allow for review and inspection at
no additional cost to the project.

(g) PVC Pipe Deflection

Solvent welded pipe will meet manufacturer’s recommendations.
Gasketed pipe will not exceed 1 inch or 2 degrees offset per 20 feet in length.

(h) Control Wiring

High Voltage Wiring for Automatic Irrigation Controller
Provide 120 volt power connection to Automatic Irrigation Controller. Refer to
Revision of Section 613 for information regarding 2-Plex Receptacle (with Box and
Cover).
All electric work shall conform to local codes, ordinances, and authorities having
jurisdiction. All high voltage electrical work shall be performed by licensed
electrician.

Automatic Control System

Toro DXi Central Control

() Contractor is to confirm with C.P.S that cellular coverage is adequate for each
DXi controller installed. Contact Brandon Gully, (303) 961-6959 or
brandon.gully@cpsdistributors.com with C.P.S Distributors. Signal strength test
is to be conducted or verified prior to construction. If the intended location of
the controller is in a poor cellular coverage area, the Contractor will work with
the Engineer to determine a new location. The Contractor is responsible to
coordinate optimization of central control with the C.P.S Distributors, Denver
Parks Water Conservation, Denver Parks Operations Supervisor, and the
Engineer.

() All irrigation schedules during the establishment period are to be submitted via
email to the C.P.S Technical Services, Denver Parks Water Conservation, Denver
Parks Operations Supervisor, and the Engineer. Upon approval of the schedule
the C.P.S. Technical Services will input schedules and make all changes,
corrections, or updates within 48 hours.
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Field Wiring Testing Requirements

The Contractor shall provide an Ohm test report of all field wires prior to installing

any wires at the Automatic Irrigation Controller terminals. Provide a report to the

Engineer of each zone wire tested, the Ohm readings for each wire, date of test,

Automatic Irrigation Controller location. Please indicate in the report any wires or

solenoids that do not meet standards for the operating ranges of the specified or

existing materials. The report shall include the Ohm readings prior to removal of

the existing controller and after relocation or installation of new Automatic

Irrigation Controllers.

All field wiring issues must be resolved prior to the connection of wires at the

Automatic Irrigation Controller terminal strips.

Install Automatic Irrigation Controller and enclosure in accordance with the plans

and per the manufacturer’s instructions.

Automatic Irrigation Controller Grounding: Install earth ground in accordance with

Article 250 of the National Electrical Code (NEC). Earth ground shall be 10

OHMS or less as measured by a Megger® or similar instrument, or as per

manufacturer recommendation. The Contractor shall schedule testing with the

Toro Factory Representative and include Denver Parks Water Conservation Staff

and the Engineer.

() Ground rods and ground plates are to be installed per manufacturer’s
recommendations.

() Copper wire shall be 6 gauge bare copper wire connected to the ground rod using
a Cadweld GR1161GPLUS “Plus One Shot” welding kit.

Install above ground wiring in rigid conduit in accordance with applicable codes.

Coordinate controller installation with electrical work to ensure electrical power
supply line(s) are provided to Automatic Irrigation Controller location(s).
Refer to Revision of Section 613 for additional information.
Permanently engrave date of installation and Xcel service pole number inside
Automatic Irrigation Controller enclosure.

Wire control valves as shown on plans.

Two-wire control wiring
Bury two-wire decoder cable between Automatic Irrigation Controller and electric
valves in pressure supply line trenches, strung as close as possible to mainline with
such cable to be consistently located to one side of pipe, or in separate trenches.
Make wire/cable splices at electric control valve connections as follows:
() Two-wire cable to two-wire cable - watertight connectors.
() Two-wire cable to electric valve solenoid wires - watertight connectors.
() Install all two-wire decoder cable splices not occurring at control valve in a

separate round valve box as noted in subsection 623.07
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Standard Low Voltage Control Wire:
Install one control wire for each control valve on standard low voltage wire
systems.
On standard low voltage wire systems install a total of 5 spare fourteen (#14) AWG
UFUL control wires and 1 spare twelve (#12) AWG UFUL common wire from
Automatic Irrigation Controller pedestal to the end of each leg of mainline. Label
spare wires at Automatic Irrigation Controller and wire splice box.
Make all splices and electric control valve connections using 3M DBR/Y connectors

Bury control wiring between Automatic Irrigation Controller and electric valves in
pressure supply line trenches, strung as close as possible to mainlines with such wires
to be consistently located to one side of pipe, or in separate trenches.

For standard low voltage wire systems bundle all 24 volt wires at 10 foot intervals.

Provide an expansion loop at every mainline change of direction, every electric control
valve location (in valve box), and every 500 feet.
Form expansion loop in each control valve box by wrapping 24 inches of wire
around a 1 inch pipe and withdrawing pipe.
() Leave 72 inches of extra two-wire cable in each valve box.

Install all control wire splices not occurring at the control valve in a separate wire
splice round valve box as noted in subsection 623.07.

Wire Testing

. Existing wiring indicated to remain on documents is to be ohm-tested for continuity
prior to construction. The Contractor shall produce the report and copy the
Engineer of the results of such testing.
New wiring: All new wiring to be tested for proper resistance prior to connection to
valves and controller(s) for continuity. The Contractor shall produce the report and
copy the Engineer of the results of such testing.

(i) Tracer Wire
One continuous #10 AWG UL 24 inches looped into each valve box, gate valve and
quick coupler, and terminated inside the irrigation controller cabinet. Installed per the
plans.

(j) Installation of Valves
Electric Control Valves: Install electric control valves as detailed in the plans.
Electric Control Valves for two-wire system: Install electric control valves as

detailed on the Drawings. Install one valve decoder module (Toro SB-DAC-1) per
valve box.
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All low volume irrigation shall be zoned independently from turf, and product
applications may not be mixed within zone.

Quick Coupling Valves: Install quick coupling valves as detailed on the plans.

Drain Valves: Install manual drain valves at all low points in pressure supply line,
whether indicated on the Contract Drawings or necessitated by actual conditions, to
ensure proper drainage of the mainline.

Isolation/Gate Valves: Install as detailed in locations shown on the plans.

Valve Boxes: Install one valve box for each type of valve as detailed. Install compacted
gravel leveling bed after compaction of subgrade and prior to setting of valve box.

Install geotextile fabric over gravel prior to setting valves boxes. Ensure that
geotextile fabric extends a minimum of 6 inches from the bottom and no more than
6 inches from the top of box. Secure the geotextile fabric to the side of box with
duct tape.

Install valve boxes flush with finish grade and square to adjacent surface features
and one another.

When valve boxes are grouped together, allow at least 24 inches between valve box
sides.

Install valve boxes a minimum of 18 inches away from any hard surface.

Cutting of valve boxes to give clearance for piping or valves is not permitted,
except for the Master Valve and Flow Meter boxes.

(k) Valve Box Identification Branding
Brand Lids as follows in 2 inch high, minimum letters:

()

o~ — — — — —
N N N N N N N N

Isolation/Gate Valve “GV”
Quick Coupler Valve “QC”
Manual Drain Valve “DV”
Air Relief Valve “AR”
Master Valve “MV”
Flow Meter “FM”
Wire Splice Box “WS”
Grounding Rod “GR”
Filter “FIL”
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623.12 Backflow Prevention

(a) Backflow Prevention Device: Contractor must meet all applicable laws, rules and codes,
including but not limited to Uniform Building codes and applicable amendments Plumbing
Codes and State Water Regulations. Assemblies must be installed per the manufacturer’s
specifications.

Refer to Section 619 of these Project Special Provisions for information on connecting
to a Denver Water system.

Successful Testing of backflow assembly by a certified Backflow Prevention Assembly
Tester is Contractor’s responsibility and any cost shall be considered incidental. Test
reports shall be forwarded to Denver Water in accordance with the State of Colorado
regulations. Copies of the report, the tester’s certification and the certification of the
testing equipment used are to be forwarded to the Engineer.

Request for final payment will not be certified or processed until certification reports
have been filed with Denver Water and received by the Engineer.

623.13 Installation of Sprinkler Heads

(a) Install sprinkler heads where designated after the Engineer has approved staking. Set to
finish grade as detailed.

Spacing of heads shall not exceed the maximum indicated on the plans unless re-
staked or as directed by the Engineer. In no case shall the spacing exceed maximum
recommended by manufacturer, with the exception of native areas as shown in the
plans.
Install gear driven heads on swing-joint risers as detailed. Swing joints to non-pressure
lines shall be set at no more than 45 degrees or less than 10 degrees.
Install pop-up heads on swing pipe as detailed.
Adjust part circle heads for proper coverage. Adjust heads to correct height after sod
is installed. Plant placement shall not interfere with intended sprinkler head coverage,
piping, or other equipment. The Engineer may request nozzle changes or adjustments
without additional cost to the project.

623.15 Adjusting

(a) Upon completion of installation, “fine-tune” entire system by regulating valves, adjusting
arcs and radius, and setting pressure reducing valves at proper and similar pressure to
provide optimum and efficient coverage. Flush and adjust all sprinkler heads for optimum
performance and to prevent overspray onto walks, roadways, and buildings as much as
possible. Heads of same type shall be operating at same pressure within 10 percent (+).
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(b) If it is determined by the Engineer that irrigation adjustments will provide improved coverage
and water distribution, the Contractor shall make such adjustments prior to Final
Acceptance. Adjustments may include but not limited to changes in nozzle sizes, degrees of
arc, and adjusting flow control. Adjustments shall be completed at no additional costs to the
project.

(c) All sprinkler heads shall be set perpendicular to finish grade or within allowable limits shown
on plans.

(d) Areas that do not conform to designated operation requirements, due to unauthorized
changes or poor installation practices, shall be immediately corrected at no additional cost
to the project.

623.16 Field Quality Control
(a) Testing Automatic Irrigation Controller Operations

Functional test of the controller shall be performed and demonstrate that all parts of

the control system function as specified or intended, as per Parks’ Central Control

Certification Checklist. The functional test for each system shall consist of not less

than 30 days of continuous, satisfactory operation of the complete system serviced by

a controller.

() The Contractor shall coordinate with C.P.S. and the Engineer to arrange Central
Control Certification meeting.

Required attendees are the Toro Factory Representative (C.P.S.), Denver Parks Water
Conservation, Denver Parks Operations Supervisor and the Engineer.

Any materials determined to be faulty as part of the installation shall be replaced or
corrected by the Contractor at their expense in a manner respective to the plans,
details, and other sections of this section. In the event of a system failure due to
faulty installation, programming or workmanship, the 30 day period will be repeated
until testing is complete.

(b) Flushing: After piping, risers, and valves are in place and connected, but prior to installation
of sprinkler heads, quick coupler assemblies, and hose valves, thoroughly flush piping system
under full head of water pressure from dead end fittings. Maintain flushing for 5 minutes
through furthermost valves. Cap risers after flushing.

(c) Testing Pressurized Mainline: Prior to installing any plant materials (sod, seed, trees, shrubs,
perennials) arrange and conduct pressure test(s) in the presence of the Engineer. Arrange for
testing a minimum of 48 hours in advance. The contractor is responsible to supply the
hydrostatic test pump and all other equipment required to complete the test.
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Set in place, cap and pressure test all piping under paving, in presence of the Engineer
prior to backfilling and paving operations.

After installation and backfilling of all control valves, fill pressure supply line with
water, and pressurize to 40 PSI over the static pressure or to 120 PSI, whichever is

greater, for a test period of 2 hours. Testing pressure not to exceed 145 PSI.

All isolation valves, angle valves, ball valves and zone valve flow controls are to
remain open during testing.

Leakage, Pressure Loss:

() Solvent welded PVC Pipe: Test is acceptable if zero 0 pounds of pressure is evident
during the test period.

() Gasketed Pipe: Test is acceptable if 2 pounds of pressure or less is evident during
the test period.

Leaks: Detect and repair leaks. Replace defective PVC pipe with new full length pipe

section. No pipe splices will be accepted within pipe sleeve. No PVC pressure couplings

or slip-fix repair couplings will be allowed.

Retest system until test pressure can be maintained for duration of test.

623.17 Completion Inspection

(a) Arrange for the Engineer to be present. Provide a minimum of 48 hours of notice in advance
of walk-through.

(b) Entire system shall be completely installed and operational and trenches shall be finish
graded and sod and/or seed in place prior to scheduling of walk-through.

(c) Electrically operate each zone in its entirety for the Engineer the time of walk-through.

(d) A project inspection walk through shall include but is not limited to the following:
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Contractor shall adjust, straighten and nozzle all heads prior to walk through. Review
operation, coverage, head/nozzle adjustment, and system adjustment per
specifications.

Contractor shall have all valves boxes unlocked prior to walk through. Open valve
boxes to confirm materials, geotextile fabric, gravel bedding, wire splices,
compaction, elevation, workspace access within boxes, clearance from lid and
bedding, locking mechanisms, and zone branding. Interior of boxes should be free of
foreign material, only geotextile fabric shall be visible in the bottom of boxes. All
valves must be tagged with zone identification, Christy’s valve marker tags or equal
and valve box lids must be branded with zone valve identification. Verify connections
in all valve and wire splice boxes.

Contractor shall provide documentation that resistance tests for all spare common and
hot wires and tracer wire has been performed and the results for ohms reading on
each wire tested.

Confirm irrigation heads are at specified elevation and distance(s) from paved surfaces
and curbs, plumb and soil compacted.

Inspect concrete size and elevation of pads for backflow assembly, booster pump, and
controller enclosure pads. Confirm quality of concrete, finishes, access to the
Irrigation Controller and spare conduit/sleeving as required for wiring.

Review trench and related excavation repair including backfill, compaction, fine
grade, seed, and sod installation.

Review appropriate use of purple valve covers and other product as required for non-
potable water applications.

Generate a punch list of items to be corrected, prior to Substantial Completion.

Furnish all materials and perform all work required to correct all inadequacies of
coverage due to deviations from Contract Documents.

Confirm quality of controller enclosure and mounting (no gap allowed between
Automatic Irrigation Controller and concrete), grounding, high voltage installation, low
voltage wiring, ID tagging of wires in Automatic Irrigation Controller, and
communication set up. Each controller must have a color-coded zone map and
controller chart as per this section.
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The Contractor shall submit to the Owner written certification of testing that proper
grounding for all controllers has been installed per the manufacturer’s
recommendations.
(e) Certify Central Control Operation: Central control operation will be verified by Denver Parks’
Certification of Central Control Checklist.

623.18 Cleaning

(a) Maintain continuous cleaning operation throughout duration of work. Dispose of all trash,
waste materials, debris and excess soil generated by installation of irrigation system, off-
site, at no additional cost to the City. Contractor shall clear all debris, including, soil, from
all paths, walks, roads, and other hard surface areas.\

623.19 Protection
(a) The Contractor shall repair any damage that occurs from construction operations at no
additional cost to the project.

(b) Restrict vehicular and pedestrian traffic from areas where irrigation has been installed. Erect
temporary fencing or barricades and install warning signs as required or directed by the
Engineer at no additional cost to the project.

METHOD OF MEASUREMENT

623.20 Automatic controller will be measured by the number of units of each size installed and
accepted, including concrete pad, conduit, bolts, enclosure, ground wire, and all other items
necessary to complete the work as shown on the plans.

Drip emitters will be measured by the number of multi-outlet emitters and shall include the
capillary tubing, tubing stakes, enclosure box, and debris caps. Each drip emitter shall have six
outlets.

Emitter valve assemblies will be measured by the number of units of each size installed.
Vacuum breakers, backflow preventers, strainers, and all other valves of the various types and
sizes, including fittings, valve boxes, copper risers, and sleeves, will be measured by the number
of units installed and accepted.

Quick couplers, sprinkler of the various types and sizes including risers, check valves, swing
joints and fittings, will be measured by the number of units installed and accepted.

Plastic and copper pipe will be measured by the linear foot installed and will include the cost of
the detectable underground marking tape.

Power source wire and 24-volt wire will be measured by the linear foot installed.

Water meter pay item includes all appurtenant fittings, valves, meter pit, and related
equipment.

3/4 Inch Backflow Preventer will be measured by the actual number of units installed and
accepted.
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BASIS OF PAYMENT
623.21 The accepted quantities of Permanent Irrigation, Automatic Irrigation Controller, and 2
inch Backflow Preventer will be paid for at the contract unit price for each item listed below

that appears in the bid schedule.

Payment will be made under:

Pay Item Pay Unit

% Inch Water Meter Each

% Inch Backflow Preventer Each
Master Controller Each
Weather Station Each

1 Inch Plastic Pipe Linear Foot
2 Inch Plastic Pipe (Irrigation/Sleeve) Linear Foot
Drip Emitter Tubing Linear Foot
1 Inch Emitter Valve Assembly Each

% Inch Flush Unit Each

1 Inch Drain Valve Each

1 Inch Automatic Control Valve Each

1 Inch Quick-Coupler Valve Each

1 Inch Gate Valve Each

1 Inch Flow Sensor Each
2-Wire Cable Linear Foot
% Inch Pressure Reducing Valve Each

Supply water lines, water meter, and vault will be paid for as provided in Revision of Section 619
included in these Project Special Provisions.

Kick blocks, unions, fittings, filter fabric, valve access sleeves, valve boxes, piping and wire
inside boxes, keys, and aggregate for valves will not be paid for separately but shall be included
in the work.

Structure excavation and backfill including compaction and water will not be paid for separately
but shall be included in the work.

Concrete pad, bolts, enclosure, ground wire, and all other items necessary to complete the work
shall be included in the price of the automatic controller.

Capillary tubing, tubing stakes, enclosure box and debris caps shall be included in the price of
the drip emitter.

System flushing and adjustment, pressure and coverage tests, maintenance manuals, and
training will not be paid for separately but shall be included in the price of the work.
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The backflow preventer enclosure and pad will not be paid for separately but shall be included
in the work.
Detectable Underground Marking Tape will not be paid for separately but shall be included in the
work.
Advisor Message Receiver pagers and handheld two-way radios will not be paid for separately but
shall be included in the work.
Prior to substantial completion the Contractor shall furnish and provide the following turn-over
items to the Engineer. These items will not be paid for separately but shall be included in the
work.

(1) Two sprinkler heads for each size and type specified.

(2) Two nozzles for each type of head and spray pattern.

(3) Two head adjustment tools for each type of head installed.

(4) Two valve keys for operating each type of manual valve. (Manual drain valves, gate valves

and angle valves).
(5) Two valve keys and hose swivels for each type of quick coupling valve.
(6) Two Automatic Irrigation Controller cabinet keys.

END OF SECTION
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Section 625 of the standard specifications is hereby revised as follows:
Delete section 625 and replace it with the following:
DESCRIPTION

625.01 - This work consists of construction surveying, calculating, and staking necessary for the
construction of all elements of the project. 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.

MATERIALS AND EQUIPMENT

625.02 - The Contractor shall furnish all personnel, survey equipment, safety equipment,
materials, and traffic control necessary to perform the required construction surveying and
staking. All surveying equipment, including Electronic Distance Meters (EDM), total stations,
theodolites, levels, rods, tapes, tripods, tribrachs, and Global Positioning System (GPS) receivers
and equipment.

If any survey equipment is found to be functioning outside the manufacturer’s specified tolerance,
certification from an approved repair facility showing that the instruments have been repaired,
properly adjusted, or both, if necessary, shall be included in the survey records and submitted to
the City Surveyor’s Office before being used.

CONSTRUCTION REQUIREMENTS

625.03 - 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 Checklist 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.
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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 prior to filing.

625.04 Contractor Surveying. The Contractor’s PLS shall perform all construction surveying
and staking that is necessary for construction of the project.

625.05 Staking. It is the responsibility of the Contractor’s PLS to adhere to industry
standards and acceptable practices in regard to staking. Any restaking will be the responsibility of
the Contractor’s PLS at no cost to the City.

625.06 Accuracy and Tolerances. It is the responsibility of the Contractor’s PLS to adhere
to industry standards and applicable standards with regard to horizontal and vertical accuracy
tolerances.

625.07 Responsibility and Inspection. Supervision and coordination of construction
surveying and staking is the Contractor’s responsibility. The City Surveyor’s Office or City Project
Manager may inspect the Contractor’s surveying; however, such inspection will not relieve the
Contractor of any responsibility for accuracy or completeness of work. All Contractor surveying
inaccuracies, errors, or omissions shall be corrected at the Contractor’s expense.

625.08 Reset Monuments and Stakes. Survey monuments, benchmarks, and other
significant stakes that are damaged, destroyed, or made inaccessible by the progress of
construction shall be replaced, transferred or reestablished at the Contractor’s expense.

Locating, preserving, referencing, installing, and restoring land monuments as described in
625.01, shall be done in accordance with Section 629, under the supervision of a PLS who is
experienced and competent in Right of Way and boundary surveying and licensed in the State of
Colorado.

625.09 Changes. All changes in lines and grades required by field conditions and all
discrepancies in grades, alignment, location or dimensions detected by the Contractor shall be
immediately submitted to the Project Proin writing. No changes in given data or plans will be
allowed unless approved by the City Project Manager in writing. All changes shall be documented
by the Contractor.

625.10 Pay Quantities Measurements. The City Project Manager will perform all interim
and final measurements deemed necessary by the City to determine contract pay quantities. The
Contractor shall establish and maintain Control points and stationing as required for these
measurements.

237



Project No. 2019-PROJMSTR-0000252 Morrison Road Improvements
2024-CIP-0000105 March 20, 2026

-3-
REVISION OF SECTION 625
CONSTRUCTION SURVEYING

625.11 Survey Records. Survey records shall be completed as the work is done. Field survey
notes for construction surveying and checking by the Contractor shall be recorded in survey records
in conformance with industry standards and acceptable practices.

All survey records generated shall be the property of the City and shall be available to the City
Surveyor’s Office or the City Project Manager 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. 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 City
Surveyor’s Office.

METHOD OF MEASUREMENT

625.12 Construction surveying will not be measured but will be paid for on a lump sum basis.

BASIS OF PAYMENT

625.13 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 to include all resetting
of stakes, marks, monuments and preparing survey documentation as required.

Partial payment for construction surveying, as determined by the Project Manager, will be made
as the work progresses. The Contractor shall submit a schedule of estimated contractor
construction surveying time as required on the Survey Tabulation Sheet before the first partial
payment is made. Copies of the Survey Records for all completed survey work shall be submitted
to the Project Manager prior to payment of the monthly estimate.

Before final payment is made, the following two items shall be completed, bear the seal and
signature of the responsible PLS identified in Section 625.01, and have copies submitted to the
Project Manager for review:

1. All Survey Records
2. Supplemental or amended Project Control Diagram (a copy of which shall be submitted to
the Project Manager)

Payment will be made under:
Pay Item Pay Unit
Construction Surveying Lump Sum

Traffic control for Construction Surveying will be measured and paid for in accordance with Section
630.
END OF SECTION
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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 City
Project Manager for approval. Prior to approval by the Engineer, the City Communications
Manager (CCM) will also review deliverables.

Anticipated communications issues on this project include:
1. Lane closures and detour routes.
2. Business impacts and maintenance of access/deliveries.
3. Pedestrian access.
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.
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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 correspondence log.

c. Project Meetings. The PIM shall participate in the weekly project meetings, discuss
communication issues, and provide status of the items in this specification.

d. Lane Closure Reporting

i.

ii.

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.

e. 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.

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.
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Maps and Graphics. The PIM shall develop maps, detour maps, and graphics
for use in Public Information Collateral. A fact sheet shall be provided and
updated at key milestones, to be shared with stakeholders and on the
project web page.

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 an initial 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. The PIM shall also obtain the project email contact list from the
design phase and continue to maintain and update it with interested parties.

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 City Project
Manager, CCM, 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. CCD will distribute media releases.
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CCD 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 City’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 Fliers. The PIM shall develop a project flier or postcard. The PIM
shall submit the draft project flier to the Engineer for review 10 days before
the planned distribution and shall distribute the project flier at least 10 days
before the Project begins visible construction activities or equipment
staging. The review and approval of the project flier will not exceed five
days.

The initial project flier shall provide the project start and anticipated 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, and a construction safety message. The PIM shall
distribute the initial project flier before construction starts.

Develop the list of recipients via http://uspseverydoordirectmail.com, from
GIS mapping, assessor’s data, or other approved method. The PIM shall
deliver one approved flier per property owner and each tenant within 500 ft
of the project limits. The estimated number of printed fliers is 5,000. The
PIM shall distribute an email containing a digital form of the flier to
stakeholders identified in the Stakeholder List.

Individual Property Impact Outreach. The PIM shall prepare a graphic for
each construction phase (e.g., 2-block section on one side of the street)
showing the limits of work, planned work elements in specific locations
(such as demolition, concrete pours, asphalt patching, driveway
reconstruction, parking restrictions, and any altered traffic circulation, etc.)
and timeframes for impacts. These graphics should be delivered, in person
when possible, at least one week prior to impacts to the directly affected
properties within that phase. These notices are intended to provide
adequate notice of specific impacts to each property to the occupant of that
property.
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PIM contact information should be provided to facilitate answers to
questions about specific impacts or requests for minor adjustments when
possible to better accommodate business hours or property needs.

f. 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 properties,
businesses and transportation 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.

g. 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. All general public-facing information materials for this Project
must be prepared and distributed in English and Spanish.

The PIM shall provide language assistance of the Public Information Collateral for
any additional language needs for languages that have greater than five percent
LEP individuals in the Project area. 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.

c) Response Protocol to CDOT 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 | Answer calls and check messages throughout each
and voice messages | day.
Respond within one day.
Email messages Respond within one day.
For high-volume situations, respond within two days.
Calls from CCD Staff | 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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TIER III:
METHOD OF MEASUREMENT

The Engineer will monitor the PIM and all public information services. When the PIM provides
acceptable public information services per these specifications, partial payments for the pay
item Public Information Services will be made as the work progresses. Failure to provide
acceptable public information services will result in a withholding of payment for this item.
These partial payments will be made as follows:

Partial payments for public information services will be made once each month as work
progresses. The monthly partial payments will be determined by pro-rating the lump sum bid
amount by the number of months in the actual construction schedule.

BASIS OF PAYMENT
Payment will be made under:

Pay Iltem Pay Unit
Public Information Services (Tier Ill) Lump Sum

Payment for Public Information Services will be full compensation for all work, materials, and
equipment to provide public information throughout the project per this specification.

Construction Signs will be measured and paid for per Section 630.
-7-
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If the Contractor fails to complete construction within the approved contract time, CCD 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.

END OF SECTION
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Section 627 of the Standard Specifications is hereby revised for this project as follows:
CONSTRUCTION REQUIREMENTS
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.

Section 627 of the Standard Specifications is hereby revised for this project to include the
following:

Subsection 627.09 (c) is hereby added to the Standard Specifications for this project as follows:
(¢) Inlaid (X-walk/Stop-bar)

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 milli-inches (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.

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.

The Contractor shall require the stencil manufacturer to provide on-site training prior to
installation of the first stencil. All crew members on the work site shall be certified by
the stencil manufacturer. The training shall include surface preparation and stencil
installation for both hot bituminous pavement and concrete pavement. The training shall
be coordinated with and attended by City inspectors. Training shall be incidental to the
work.
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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 current edition of the
MUTCD. The thermoplastic material shall conform to AASHTO designation M249, with the
exception of the relevant differences due to the material being supplied in a preformed
state.
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(2) 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.

(3) The material shall have factory applied coated surface beads and
abrasives at a rate of 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:

Size Gradation | Retained, | Passing,

US Mesh | Um % %
12 1700 0-2% |98 - 100%
14 1400 | 0-6% |94 -100%
6 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% | 0O-3%

B. Pigments

(1)  White: The material shall be manufactured with sufficient titanium
dioxide pigment to meet FHWA Docket No. FHWA-99-6190 Table 5 and
Table 6 as revised and corrected.

(2) 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.

(3)  Other Colors: The pigments shall be heavy-metal-free.
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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.

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.

END OF SECTION
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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.

Points to be located and preserved during/through construction as shown on the Survey Control
Diagram in the plan set include all points shown on the Primary Project Control Monument
Coordinate Table (Adjusted) and points 428, 435, 436, 14717, 14727, 14800, 14807, and 14808
shown on the Range Point/Aliquot Coordinate Table.

PRIMARY PROJECT CONTROL MONUMENT COORDINATE TABLE (ADJUSTED)

CCD LOCAL COORDINATES Description GEODETIC VALUES (NAD83/92)
Point Northing Easting NAVD§8 Description Latitude Longitude
Elevation

FOUND 2° CCD

4628 381668.153 | 559525.752 | 5383.030 | DRASS CAP N39°42'17.55536" | W105°02'30.72628"

: : : BENCH MARK IN : :
TOP OF CURB
FOUND
STAINLESS
B_406_RESET | 388970.570 | 564039.818 | 5262.893 | STEELRODIN | N39°43729.77292" | W105°01'33.11789"

LOGO BOX
(NGS)
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PRIMARY PROJECT CONTROL MONUMENT COORDINATE TABLE (ADJUSTED)

CCD LOCAL COORDINATES

Description

GEODETIC VALUES (NAD83/92)

Point

Northing

Easting

NAVD88
Elevation

Description

Latitude

Longitude

MOE

394648.436

557820.791

5340.515

FOUND
HORIZONTAL

CONTROL DISK

IN TOP OF

CONCRETE

MONUMENT
(NGS)

N39°

4425.77651"

W105°

02'52.81292"

RUBY

373895.498

569215.725

5392.816

FOUND BENCH
MARK DISK IN

TOP OF
CONCRETE
MONUMENT
(NGS)

N39°

41'00.89406"

W105°

0026.65606"

101

383690.075

561828.847

5367.124

SET 1" BRASS
CAP "CP 101"

N39°

42'37.56802"

W105°

02'01.30544"

102

383374.840

561466.898

5369.69

FOUND
CHISELED
CROSS (+)

N39°

42'34.44797"

W105°

02'05.92951"

103

383080.189

561146.182

5370.024

SET 1" BRASS
CAP "CP 103"

N39°

42'31.53186"

W105°

02'10.02641"

104

382777.557

560729.943

5369.415

SET 1" BRASS
CAP "CP 104"

N39°

42728.53541"

W105°

02'15.34500"

105

382531.139

560540.506

5369.723

SET 1" BRASS
CAP "CP 105"

N39°

4226.09781"

W105°

02'17.76335"

106

382286.719

560279.057

5374.750

SET 1" BRASS
CAP "CP 106"

N39°

4223.67881"

W105°

02'21.10285"

107

382192.315

560095.701

5378.481

SET 1" BRASS
CAP "CP 107"

N39°

4222.74321"

W105°

02'23.44640"

108

380689.786

558428.490

5404.570

SET 1" BRASS
CAP "CP 108"

N39°

42'07.87118"

W105°

02'44.74124"

109

380500.823

558311.022

5408.292

SET 1" BRASS
CAP "CP 109"

N39°

42'06.00226"

W105°

02'46.23978"

110

380070.947

557848.919

5429.573

SET 1" BRASS
CAP "CP 110"

N39°

42'01.74737"

W105°

02'52.14131"

111

379841.491

557495.918

5439.017

SET 1" BRASS
CAP "CP 111"

N39°

41'59.47442"

W105°

02'56.65147"

112

379416.200

557026.178

5457.036

SET 1" BRASS
CAP "CP 112"

N39°

41'55.26456"

W105°

03'02.65043"

113

379217.802

556887.196

5464.939

SET 1" BRASS
CAP "CP 113"

N39°

41'53.30198"

W105°

03'04.42373"
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PRIMARY PROJECT CONTROL MONUMENT COORDINATE TABLE (ADJUSTED)

CCD LOCAL COORDINATES Description GEODETIC VALUES (NAD83/92)
Point Northing Easting ET?\YalziSosn Description Latitude Longitude
401 381836.863 | 559783.646 | 5382.697 | oCl 1 BRASS | \39°4219.22634" | Wi105°02727.43087"
' : ’ CAP "CP 401" ' '
SET 1" BRASS o g . oo "
402 381639.188 | 559485.640 | 5383.726 | 1o cp a0y N39°42'17.26855 W105°02'31.23878
SET 1" BRASS o o . oo .
404 381006.673 | 558781.692 | 5398.222 | 1o cp 0" N39°42'11.00784 W105°02'40.23007
SET 1" BRASS o g . o e .
405 380389.249 | 558082.085 | 5414.575 | [\ .cp 405 N39°42'04.89612 W105°02'49.16572
SET 1" BRASS o g . o e .
406 380028.796 | 557593.005 | 5430.243 | 1 cp 06" N39°42'01.32666 W105°02'55.41370
SET 1" BRASS o g " o e .
409 378728.550 | 556276.035 | 5458.386 | rpcp 09" N39°41'48.45763 W105°03'12.22977
SET 1" BRASS o g " o .
481 378915.206 | 556555.603 | 5464.941 | o p 4o N39°41'50.30662 W105°03'08.65822
RANGE POINT / ALIQUOT COORDINATE TABLE
CCD LOCAL COORDINATES Description
Point Northing Easting Description
428 381355.377 559147.060 #8 REBAR IN RANGE BOX
435 381346.084 559211.491 #7 REBAR IN RANGE BOX
2" SQUARE AXEL IN RANGE
436 381354.524 559220.831 BOX
14717 381886.192 559805.192 STONE W/ "+" IN BOX
14727 381145.684 558990.920 #6 BAR IN RANGE BOX
14800 379911.521 557633.033 AXLE IN RANGE BOX
14807 380640.507 558435.129 AXLE IN RANGE BOX
14808 380691.232 558490.991 AXLE IN RANGE BOX
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.
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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.

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.
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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 (Type 4) Each
Survey Monument (Type 5) Each
Survey Monument (Type 6) Each
Survey Monument (Special) 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.

END OF SECTION
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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 CDOT Standard Specification Section 630

(2) Standard Plan $-630-1, Traffic Controls for Highway Construction, Cases 3, 18, 19, and
20, and Standard Plan S-630-2

(3) Manual on Uniform Traffic Control Devices (MUTCD)

(4) Signing and Marking Plans, Notes, and Details

(5) Transportation Standards and Details for the Engineering Division (City and County of
Denver)

(6) General Traffic Control Procedures for Street/Public Occupancy Permits (City and
County of Denver) (DOTI Permit DOTIPT-116.1)

(7) DOTI Rules and Regulations 022.3 Pertaining to the Issuance of Permits by the City
Traffic Engineer (City and County of Denver)

(8) Pedestrian Walkway Entrance Requirements (City and County of Denver)

(9) Street Cut Entrance Requirements (City and County of Denver)

Unless otherwise approved by the Project Manager, 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.

Traffic Control shall be provided as required by, in the following order of precedence: MUTCD,
the plans and project special provisions for this project, CDOT Standard Specifications, and
CDOT M and S Standards.

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 City Project Manager.

Two way traffic shall be maintained at all times, unless otherwise approved by the City.
The Contractor shall not have construction equipment or materials in the lanes open to traffic at
any time, unless approved by the City Project Manager. At least one week before starting

construction, the Contractor shall notify the City Project Manager of the date the Contractor
intends to start construction.
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The Contractor shall provide, erect and maintain proper traffic control devices until the site is
open to traffic. Prior to construction, the Contractor shall submit for approval a traffic control
plan that complies with Manual of Uniform Traffic Control Devices and City Standards for all
activities that affect the roadway and sidewalk.

The Contractor shall be responsible for the provision of a safe travel way on all streets,
roadways sidewalks, and trails on and adjacent to the job site. The Contractor shall erect or
cause erection of proper traffic control warning devices around all excavations, embankments,
and obstructions and shall be responsible for the proper maintenance of said erected devices, in
accordance with the street occupancy permit and the MUTCD.

During non-construction periods (weekends, holidays, etc.) all work shall be adequately
protected to ensure the safety of vehicular, pedestrian and bicycle traffic, as detailed in the
Contractor’s MHT. Excavations, drop-offs or holes shall be backfilled, fenced, or barrier-
separated when unattended. Costs of removing, resetting, or reinstalling construction traffic
control devices shall be considered included in the work and will not be measured and paid for
separately.

All proposed MHT shall be approved, in writing, by the Project Manager following approval by
Denver Department of Transportation and Infrastructure (DOTI). When a different MHT is
required for a subsequent construction phase, it must be submitted at least two weeks prior to
starting that phase.

All lane closures shall be subject to the approval of the Engineer. An MHT shall be approved
by the Engineer prior to any request for a lane closure. Request for each lane closure shall
be made at least twenty-four hours in advance of the time the lane closure is to be
implemented. Lane closures will not be allowed to remain unless being utilized continuously
for the intended purpose for which they were set up. All traffic operations and associated
MHTSs shall be submitted to the Engineer for review and approval at least two weeks prior to
the closure or MHT taking effect.

Approval of the proposed MHT does not relieve Contractor of liability specifically assigned to it
under the contract. Contractor shall erect and maintain warning lights, signs, barricades, and
sufficient safeguards around all excavations, embankments, and obstructions. Failure of
Contractor to submit detailed, comprehensive, and clearly legible TCP and/or MHT will
constitute grounds for rejection of TCP and/or MHT without extensive elaboration or comment
from the City.

MHT submittals shall include a tabulation of the anticipated number of hours required for
uniformed traffic control. The Contractor shall submit required MHTs and all appropriate Traffic
Control Supervisor and Flagger documentation to the Project Manager and received written
approval prior to setting any traffic control device.
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The Contractor shall maintain access for all emergency service providers, including local Police
Department, local Fire Department, all local ambulance services, as appropriate. The Contractor
shall notify all emergency service providers of the timing of all impending lane closures that
have been approved by the Engineer, a minimum of 2 calendar days prior to the closure of the
lane.

The Contractor shall cause suitable warning lights to be provided and kept lighted at night or
other times when visibility is limited. The Contractor shall provide flaggers and/or off-duty
police protection as may be determined by the Project Manager for the protection of the public,
as well as workers on the job site. Existing light levels shall be maintained.

The Contractor shall be responsible for all damages to the work due to failure to place
barricades, signs, lights, flaggers, and other workers to protect it. Whenever evidence of such
damage is found prior to acceptance, the Project Manager may order the damaged portion
immediately removed and replaced by the Contractor.

All flagging stations used at night shall be adequately illuminated in accordance with the
MUTCD.

Any work performed and materials placed that interferes with traffic operations during the
times and in the locations that the roadway is specified to remain open will not be paid for
unless the work is directed by the Project Manager to be done during those times.

Uniformed Traffic Control shall be included during traffic signal installation at Kentucky Avenue.

Portable Message Sign Panels shall be included during the first month of construction, after
which they may be replaced by Road Work Ahead, with supplemental plaque Morrison Road,
signs at locations determined with the City Project Manager and phasing operations. Locations
include Morrison Road in both directions, approaching Morrison Road along Kentucky in both
directions, approaching Morrison Road along Sheridan Blvd in both directions, approaching
Morrison Road eastbound along Mississippi Ave, and along Alameda Ave approaching Morrison
Road in both directions.

All costs incidental to the foregoing requirements shall be included in the original contract
prices for the project.

COORDINATION
The Contractor shall coordinate and cooperate fully with the City and County of Denver, Denver

Fire Stations, CDOT, RTD, utility owners, and other contractors, to assure adequate and proper
traffic control is provided.
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The Contractor shall coordinate and cooperate fully with any others providing traffic control for
other operations to assure that work or traffic control devices do not interfere with the free
flow of traffic except as allowed by the Traffic Control Plan. During flagging and uniform traffic
control operations at signalized intersections, the signal heads shall be masked.

Contractor shall obtain all required access and construction permits from the City prior to
initiating work along City rights of way. Contractor’s project superintendent shall have copies of
applicable permits in hand at all times while on site.

Contractor shall maintain frequent communication with the Project Manager regarding all
aspects of the daily and weekly work schedule.

Contractor shall be required to make arrangements with the Regional Transportation District
(RTD) prior to closing any existing bus stops within the project limits. Temporary stops will be
required as directed by the Project Manager and as required by RTD. For bus stop/route
conflicts, RTD shall be contacted at least two business days prior to the start of construction in
and adjacent to the bus stop in question. Contact name at RTD shall be obtained through the
Project Manager.

RESTRICTED AND ALLOWABLE WORK - GENERAL

The project includes restrictions to work times and days that affect traffic during peak traffic
times, weekdays, nighttime hours, holidays, holiday evenings, holiday weekends, and other
circumstances as described herein.

Work that interferes with traffic shall adhere to the following:

» The Contractor shall perform all the work between the hours of 8:30 AM and 3:30 PM
or as approved by the Project Manager.

» Weekend work shall be only allowed as directed or authorized by the Project Manager.
Requests for weekend work shall be submitted to the Project Manager at least 2 weeks
in advance in which the Contractor desires to work.

« All night work requires the prior approval of the Project Manager as well as an
approved variance to the Noise Ordinance.

» Work will not be permitted to perform work requiring lane closure on the roadway or
between the hours of 5:30 AM and 8:30 AM Monday through Friday; between the hours
of 3:30 PM to 6:30 PM Monday through Thursday; and after 2:00 PM on Fridays unless
otherwise authorized by the Project Manager.

» No work on Holidays

The contractor is allowed to work on multiple work areas, streets, blocks or intersections
simultaneously if that work schedule is so approved by the Project Manager.

Wherever other laws, ordinances, regulations or orders are more restrictive, they shall take
precedence over these requirements.
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CONSTRUCTION ACCESS

Construction access to and from all roadways is prohibited unless approved by the Project
Manager or otherwise specified in the Contract.

As part of the MHT the Contractor shall prepare, and submit to the Project Manager for
approval, a Construction Access Plan. This plan shall contain, but is not limited to, a diagram
showing access to and from each affected roadway; location and duration of each signing and
flagger position; and a narrative explanation of the plan. The Project Manager shall approve the
Construction Access Plan prior to the Contractor beginning any work.

The Construction Access Plan shall address maintenance of all accesses to the project, including
access to the Project Manager’s field facilities. Access to all work areas will be limited to that
which can be safely accomplished without hazard to traffic, and which does not interfere with
traffic during the times specified. Access will not be allowed to any work areas where such
access requires the implementation of traffic control measures that interfere with the flow of
traffic, except where such implementation is in compliance with the working limitations in the
Contract

ACCESS MAINTENANCE

As part of the MHT the Contractor shall develop, and submit to the Project Manager for
approval, an Access Maintenance Plan (AMP). This plan shall be coordinated with, and approved
by, all affected owners and tenants. The Project Manager’s approval of the Access Maintenance
Plan is dependent on the Contractor acquiring signatures from each affected owner or tenant. If
the Contractor is unable to obtain approval and signatures, documentation of “good faith
efforts” to obtain said approval and signatures shall be submitted.

Contractor shall maintain continuous access throughout the project for pedestrians, bicyclists
and disabled persons. When the existing access route is disturbed by construction, a temporary
all-weather access shall be provided. All temporary access shall be a minimum of 5’ wide and
meet Americans with Disabilities Act (ADA) requirements. Acceptable all-weather surfacing shall
be concrete or asphalt construction or as approved by the Project Manager. Delineation of
pedestrian access through the work zone shall be accomplished using proper channelizing
devices.

Contractor shall maintain access to all roadways, side streets, walkways, alleyways, driveways,
bike paths, businesses at all times unless otherwise approved by the Project Manager.

The flow of vehicular, pedestrian, and bicycle traffic on public streets and roadways shall be
maintained at all times during construction in accordance with the rules, regulations, and
conditions as set forth in the street occupancy permit issued by the City of Denver. Signs,
barricades, lights, and warning devices shall be constructed and used in accordance with the
MUTCD and the Colorado supplement.
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CONSTRUCTION CLEAR ZONE

The construction clear zone for the project is defined as follows: 1.5 feet from the edge of the
driving lane for streets under construction or laneage restrictions.

The width of the construction clear zone shall be extended in areas where the ground slope is
steeper than 4 horizontal to 1 vertical (4:1) by the horizontal width of the steeper slope.

The construction clear zone shall contain no areas of unprotected ground slope steeper than 3:1.
The construction clear zone shall contain no immediate vertical drop offs in excess of 1 inch.
The construction clear zone shall contain no unprotected collision hazards. All parking shall be
outside of the clear zone.

Vertical cuts or fills greater than 1 inch resulting from construction operations adjacent to
traffic lanes or within the clear zone shall be temporarily sloped at a 6:1 or flatter grade and
delineated at 35-foot (or more dense) intervals immediately after cutting or filling operations to
help safeguard the traveling public.

Excavations or holes shall be backfilled or fenced when unattended. During non-construction
periods (weekends, holidays, etc.), all work shall be adequately protected to provide for the
safety of vehicular, bicycle and pedestrian traffic, as detailed in the contractor’s approved TCP
and/or MHT.

PEDESTRIAN AND BICYCLE SAFETY

The Contractor shall maintain an accessible route for pedestrians and bicyclists at all times
during construction.

The Contractor shall cover and fence all open trenches, manholes, inlets, etc. during non-
construction work hours to protect the public.

The Contractor shall maintain continuous access throughout the project for pedestrians,
bicyclists, and disabled persons. When the existing access route is disturbed by construction, a
temporary all-weather access shall be provided. All temporary access shall be a minimum of 5
feet wide and meet Americans with Disabilities Act (ADA) requirements. Acceptable all weather
surfacing shall be concrete or asphalt surface, or as approved by the Engineer. Delineation of
pedestrian access through the work area shall be accomplished using temporary plastic fencing.
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The Contractor shall remove and reset all existing signs prior to performing any work that affects
those signs. All signs damaged due to the Contractor operations shall be replaced in kind or
repaired by the Contractor at no cost to the project. An inventory of all existing signs shall be
made with the Project Manager prior to beginning work. Any signs conflicting with existing or
temporary pavement markings should be covered or removed as directed by the Project
Manager.

Whenever the Contractor removes, obliterates, or covers in any way, pavement markings, they
shall be replaced on a daily basis prior to opening affected areas to traffic. All pavement
markings shall be in place in accordance with the Contract.

Traffic shall be carried on a paved surface at all times except as otherwise provided or approved
by the Project Manager.

During non-working hours, the roadways shall be restored to safe pre-construction travel
conditions for the free flow of traffic. All maintenance required to restore the roadways to this
condition, including pavement patching, grading, and sweeping shall be done prior to opening
the areas to traffic or completing work for the day.

Workers shall not access the work areas by crossing roadways unless proper traffic control or
other necessary precautions are provided. Suitable transportation to the work site for personnel
whose vehicles are parked off site shall be provided by the Contractor. Workers shall not park on
Morrison Road.

Appropriate signage shall be provided alerting all motorists leaving driveways that enter a work
zone as to which direction the through lane is traveling and what access restrictions exist, if
any.

END OF SECTION
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1.1 Description

This special provision contains the City and County of Denver’s estimated allowance account
items included in the Contract. Allowance Account work shall be performed as approved by the
City Project Manager.

1.2 Allowance Account Items

Risk Item | Allowance Account Item Quantity Amount
ID No.

01 A/A Quantity Variance 1 $240,000
02 A/A Minor Contract Revisions 1 $440,000
03 A/A Full Depth Pavement Patching 1 $98,000
04 A/A Subgrade Repair 1 $71,000
05 A/A Adjust Utilities 1 $7,000
06 A/A Modify Utilities 1 $20,000
07 A/A Furnish and Install Electrical Service 1 $95,000
08 A/A Environmental Health & Safety Management 1 $81,500
09 A/A Fuel Cost Adjustment 1 $21,000
11 A/A Removal of Existing Planters (to Remain) 1 $20,000
12 A/A Plaza Tejido 1 $25,000
13 A/A Plaza des Artistas 1 $40,000

A/A Quantity Variances - This allowance account is for risk items identified in the Risk Register
as defined in the Revision of Section 109 - Measurement and Payment.

A/A Minor Contract Revisions - This work 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 the Contract.

A/A Full Depth Pavement Patching - This Allowance consists of payment for additional full
depth pavement patching at areas as directed by the City’s Project Manager. It is anticipated
that the existing condition of the pavement will be assessed after the 3-inch HMA (Planing)
occurs. The City will determine additional areas to patch, if any, within the planed area. Full
Depth Pavement Patching includes removal of existing pavements and asphalt patching.
Subgrade preparation of existing in-place material is included.
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X/A Subgrade Repair - This Allowance consists of payment for replacement of existing subgrade
materials with new materials due to inability to create an acceptable foundation for placement
of proposed pavements and concrete flatwork. The work includes removal of unsuitable material
and acceptable replacement material. It is estimated that up to 60 CY of unsuitable subgrade
material may be encountered in the following scenarios:

* Under Sidewalk

* Under Curb and Gutter

* Under Pavements
This item does not account for the Contractor’s inability to protect the subgrade material.

X/A Adjust Utilities - This Allowance consists of payment for work required for any additional
public utility adjustments or conflicts impacted by the Work. Additional work may include
adjustment of unforeseen pull boxes, handholes, or manholes. This item shall be used to adjust
existing on site utilities. This item shall NOT be used when new materials are required to
complete the work (see A/A Modify Utilities). All usage of this item shall be pre-approved by the
City’s Project Manager and in accordance with the requirements of the Project Special
Provisions - Utilities. This item does not apply to privately owned utilities in the public right of
way which are subject to the City’s Notice of Clearance process.

A/A Modify Utilities - This Allowance consists of payment for work required for any unknown
public utility adjustments or conflicts or private service line relocations impacted by the Work.
Work is anticipated to include modifications of unknown public water or sanitary lines, and
adjustment to existing water and sanitary service lines to properties along the Project.
Additional work may include adjustment of unforeseen pull boxes, handholes, or manholes. This
item shall be used when new materials are required to complete the work due to condition or
nature of modification of the existing utility. All usage of this item shall be pre-approved by the
City’s Project Manager and in accordance with the requirements of the Project Special
Provisions - Utilities. This item does not apply to privately owned utilities in the public right of
way which are subject to the City’s Notice of Clearance process.

A/A Furnish and Install Electrical Service - This work is for all costs from the power service
provider (Xcel Energy), and all necessary materials, labor and coordination required to maintain
existing or establish new power sources required for permanent operation of equipment as
shown in the plans and for construction needs at the direction of the City's Project Manager. This
is anticipated to include multiple power services for irrigation, lighting, and traffic signal work.
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A/A Environmental Health & Safety Management - Environmental Health & Safety Management
is payment for additional environmental health and safety work required and authorized by the
City's Project Manager but not included in the Technical Specifications Section 250 and Revision
of Section 250 - Environmental, Health, and Safety Management bid items listed in the summary
of approximate quantities in the Contract Drawings. This Allowance includes, but is not limited
to, the removal, sample collection, analytical testing, containerization, transportation, and
disposal or treatment of contaminated groundwater; miscellaneous hazardous materials
handling; any required asbestos and lead handling; air monitoring; analytical testing of soil, and
removal of contaminated soils and materials. Tipping fees associated with disposal at the Denver
Arapahoe Disposal Site (DADS) will be paid separately by the City.

A/A Fuel Cost Adjustment - This allowance account is for risk items identified in the Risk
Register as defined in the Revision of Section 109 - Measurement and Payment.

A/A Existing Amenity Upgrades - This Allowance consists of payment for work required for any
rehabilitation/upgrades to existing planters and utility cabinets to remain along the corridor.
A/A Removal of Existing Planters (to Remain) - This Allowance consists of payment for work
required for removal of existing planters to remain along the corridor.

A/A Plaza Tejido - This Allowance consists of payment for work required for any additional
quantities and items not yet defined.

A/A Plaza des Artistas - This Allowance consists of payment for work required for any additional
quantities and items not yet defined.

1.3 Basis of Payment

Payment will be made in accordance with General Contract Condition Title 1104. Payment will
constitute full compensation for all work necessary to complete the item as approved by the
Project Manager.

Allowance 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.

END OF SECTION
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March 20, 2026

This project restricts access to the following privately owned property identified in the table
below and identified on the Plans.

The Right-of-Way Restriction is identified on the Removal Plans, Roadway Plans, and Back of
Sidewalk Plans as “No work shall occur on these parcels until directed by the Engineer”.

No work shall occur on these parcels until directed by the Engineer.

LgF/PE Address Ownership Restriction Date
TCE-163 | 4040 Morrison Rd 4040 Morrison LLC May 17, 2027
TCE-164 | 4047 Morrison Rd Sharon Marie Wells May 17, 2027
TCE-165 4035 Morrison Rd Diaz Family LLC May 17, 2027
TCE-166 636 S Quitman St FRC Quitman LLC May 17, 2027
TCE-167 | 4031 Morrison Rd Lamar Properties IV LLC May 17, 2027
TCE-168 4008 Morrison Rd Thomas R Fazio May 17, 2027
TCE-169 | 4900 Morrison Rd Thomas R Fazio May 17, 2027
PE-169 4900 Morrison Rd Thomas R Fazio May 17, 2027
TCE-170 4005 Morrison Rd JSChoi2024 LLC May 17, 2027
TCE-170-A | 4005 Morrison Rd JS Choi2024 LLC May 17, 2027
TCE-171 3970 Morrison Rd Thomas R Fazio May 17, 2027
TCE-172 3939 Morrison Rd ECLT Morrison Condos May 17, 2027
PE-172 3939 Morrison Rd ECLT Morrison Condos May 17, 2027
TCE-173 3950 Morrison Rd Jose Esparza May 17, 2027
PE-173 3950 Morrison Rd Jose Esparza May 17, 2027
TCE-174 3925-3929 Morrison Rd ECLT Morrison Condos May 17, 2027
TCE-175 3915 Morrison Rd ECLT Morrison Condos May 17, 2027
Housing authority if the City May 17, 2027
TCE-176 3901 Morrison Rd of Lakewood
TCE-177 3940 Morrison Rd Gabriela Watts May 17, 2027
TCE-178 3900 Morrison Rd Gabriela Watts May 17, 2027
TCE-179 3900 Morrison Rd SPC 2 Thomas R Fazio May 17, 2027
TCE-180 3892 Morrison Rd ElMerendero LLC May 17, 2027
TCE-181 3895 W Custer Pl Jose Luis Fernandez May 17, 2027
TCE-182 3830 Morrison Rd Gisela Deffert May 17, 2027
TCE-183 3801 Morrison Rd Asghar Zarei-Haki Abadi May 17, 2027
TCE-183A | 3801 Morrison Rd Asghar Zarei-Haki Abadi May 17, 2027
TCE-184 3800 Morrison Rd RE Vision May 17, 2027
TCE-187 | 450 S Newton-452 S Newton | Lamar Properties VLLC May 17, 2027
TCE-187A | 450 S Newton-452 S Newton | Lamar Properties V LLC May 17, 2027
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LgF/PE Address Ownership Restriction Date
TCE-188 | 3729 Morrison Rd Lamar Properties VLLC May 17, 2027
TCE-189 3715 Morrison Rd Vern Borden May 17, 2027
TCE-190 3700 Morrison Rd David Ponce May 17, 2027
PE-190 3700 Morrison Rd David Ponce May 17, 2027
TCE-191 3701 Morrison Rd Jorge Castro May 17, 2027
TCE-192 | 446 S Meade St MGL Capital Investments LLC | May 17, 2027
TCE-193 3649 Morrison Rd Norma Fuentes Deflores May 17, 2027
TCE-194 3660 Morrison Rd E&D Properties LLC May 17, 2027
TCE-195 3640 Morrison Rd VCNT E&D Properties LLC May 17, 2027
TCE-196 3615 Morrison Rd THK Investments LLC May 17, 2027
TCE-197 3632 Morrison Rd Morrison LLC May 17, 2027
TCE-198 3602 Morrison Rd Morrison LLC May 17, 2027
TCE-198A | 3602 Morrison Rd Morrison LLC May 17, 2027
TCE-199 3601 Morrison Rd Dijana Popic May 17, 2027
TCE-200 3570 Morrison Rd Contreras Holding Co LLC May 17, 2027
TCE-201 3555 Morrison Rd 3555 Morrison Road LLC May 17, 2027
TCE-203 3560 Morrison Rd Salvador Madera May 17, 2027
TCE-205 3552 Morrison Rd Emily Dranginis May 17, 2027
TCE-206 3548 Morrison Arturo Correa May 17, 2027
PE-206 3548 Morrison Arturo Correa May 17, 2027
TCE-207 3528 W Nevada Pl Arturo Correa May 17, 2027

END OF SECTION

265




Project No. 2019-PROJMSTR-0000252

2024-CIP-0000105

1-
UTILITIES

The known utilities within the limits of this project are:

Morrison Road Improvements

March 20, 2026

Department of
Transportation and
Infrastructure (DOTI) -

UTILITY OWNER CONTACT NAME

ADDRESS EMAIL TELEPHONE

Denver Water Department Kela Naso e

(DWD) Kela.Naso@DenverWater.org 720-517-4486
Mark Gehrke

Mark.Gehrke@DenverGov.org

N/A

Rick Abeyta
Wastewater Richard.Abeyta@DenverGov.org 303-446-3529
Kalan Weimer
Kala.Weimer@Lumen.com 720-309-7282
Lumen

Alex Martinez
ALMartinez@Congruex.com

970-333-1888

MCI/Verizon

Anthony Polk
Anthony.Polk@Verizon.com

Matt Minuti
Matt@FiberWorks-Inc.com

Jimmy Dixon
JDixon@Trace-FS.com

702-575-4786

630-743-3639

918-510-0210

Xcel Energy

Nathan Tippi
Nathan.Tippimanchai@XcelEnergy.com

Builder’s Call Line
BCLO@XcelEnergy.com

720-661-9671

800-628-2121
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The work described in these plans and specifications requires coordination between the
Contractor and the Utility Owners in accordance with CDOT 2025 Standard Specifications for
Road and Bridge Construction Subsection 105.11 and Title 7 of the City and County of Denver
(CCD) Standard Specifications for Construction - General Conditions in conducting their
respective operations as necessary to complete the utility work with minimum delay to the
project.

All new underground facilities, including laterals up to the structure or building being served,
installed as part of this project must be electronically locatable when installed, in compliance
with Colorado Revised Statutes, Title 9, Article 1.5.

PART 1 - CONTRACTOR SHALL PERFORM THE WORK LISTED BELOW:
Protect all utilities in place unless otherwise noted in construction plans.

Coordinate project construction with performance by the Utility Owner of each utility work
element listed in Part 2.

Perform preparatory work specified in Part 2 for each utility work element.

Notify each Utility Owner at least ninety days in advance of any work activity anticipated to be
completed by Utility Owner forces and coordinated with construction. Incorporate agreed upon
Utility Owner construction activities within the Contractor’s schedule, and provide an accurate
construction schedule that includes all utility work elements to the owner of each impacted
utility. Contractor to continue coordination with Utility Owner’s regarding scheduling updates,
adjust/update the work activities to be performed by Utility Owner forces, and provide each
Utility Owner with each of the updates to the schedule. Work activities to be performed by
Utility Owner forces must be included in the Contractor’s schedule submittal(s) to the City.

Conduct necessary utility coordination meetings, and provide other necessary accommodation 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 traffic control, as directed by the Engineer, for any utility work performed by the Utility
Owner within the project limits expected to be coordinated with active construction. However,
traffic control for utility work outside of typical project work hours and active construction
areas shall be the responsibility of the Utility Owner.

Perform each utility work element for every Utility Owner listed in Part 1.
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Notify each Utility Owner at least two weeks 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. Obtain written acceptance from the Utility Owner for
work performed by Contractor. The Contractor shall provide the utility owner written notice five
days before required inspections.

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.

If a need for additional utility work by either the Contractor or a Utility Owner arises, the
following shall apply:

The Contractor shall be responsible for coordinating the adjustment of utilities on this
project. The Contractor shall keep each Utility Owner advised of any work being
performed in the vicinity of their facilities, so that each Utility Owner can coordinate
any needed locates, adjustments, or inspections.

Contractor shall provide the appropriate Utility Owner ample notice, but not less than
two (2) weeks, prior to commencing activities in the vicinity of their facilities. Any

additional work performed by the Contractor on behalf of the impacted Utility Owner
shall not be paid for by DOTI but shall be paid by the Utility Owner requiring the work.

The Contractor shall notify and request approval of any additional work from the
Project Owner for additional utility work prior to commencing.

The Contractor shall verify with the Utility Owner if an abandoned facility has been abandoned
prior to any removal work. The Contractor shall remove abandoned utility facilities as necessary
to accommodate construction of proposed work.

The Contractor shall examine the site for evidence of failures or deficiencies in existing utility
owner facilities and to immediate notify the utility owner with any such evidence of pre-existing
damage. The Contractor shall repair any damages (direct or indirect) that may be subsequently
discovered and proven to have been caused by the construction activities, without such evidence
of pre-existing damage. The Contractor shall have the sole responsibility to repair utility
company facilities within six feet of the construction activity or with a period of two years from
the date of warranty commencement, when failures were caused by the construction activities.
The Contractor shall protect all utility company facilities within the area of construction; this
includes all steps necessary to prevent subsidence of the soil near utility company facilities.

All new underground facilities, including laterals up to the structure or building being served,

installed as part of this project must be electronically locatable when installed, in compliance
with Colorado Revised Statutes, Title 9, Article 1.5.
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The Contractor shall follow the utility standards of the City and County of Denver as applicable.
In cases where there are discrepancies between the standards the more stringent standard shall
apply. Any discrepancies identified by the Contractor shall be brought to the attention of the
City Project Manager for clarification and resolution.

Denver Water Department (DWD)

All work to be done by the Contractor must be performed by a contractor who has been pre-
qualified by DWD. A list of pre-qualified contractors for the installation of water mains is
available from DWD. Construction shall be in accordance with the Approved Plans, the
Engineering Standards, and the Capital Project Construction Standards.

The Contractor shall request a pre-construction meeting with Denver Water in accordance with
the Engineering Standards. No work shall commence on DWD facilities until a pre-construction
meeting is held with a DWD inspector. The Contractor shall coordinate inspections with DWD
forces.

The Contractor shall coordinate with DWD regarding the work that is to be completed by DWD
forces, as indicated in Part 2.

The Contractor shall adjust and clean the water valves as needed up to %” to 2” below final
grade of the surface as shown on the plans. The Contractor shall protect all water valves from
damage.

The Contractor shall remove the abandoned water valve at approximately Sta 109+20 LT, as
shown in the plans.

The Contractor shall adjust the water meters as needed up to %4” to 2” below final grade of the
surface as shown on the plans. The Contractor shall protect all water meters from damage.

The Contractor shall reset the fire hydrant at approximately Sta 108+10 LT, as shown on the
plans.

The Contractor shall install 34” copper pipe, corporation stop, and meter pit for the proposed
irrigation services at approximately Sta 106+20 LT, as shown in the plans. The Contractor shall
coordinate with Denver Water to have Denver Water complete the tapping on the water main for
the irrigation service.

Denver Water work completed by the Contractor shall be paid for through the Pay Items noted in
Revision of Section 202 and Revision of Section 210.
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Timing: The Contractor shall notify Denver Water Department two weeks in advance of
Contractor’s construction activity commencing near Denver Water Department facilities. The
Contractor shall provide the Utility Owner written notice five days immediately prior to each
required inspection. The Contractor shall coordinate directly with Denver Water Department for
any work to be performed by Denver Water forces and incorporate activities to be performed by
Denver Water forces into the project schedule.

Department of Transportation and Infrastructure (DOTI) Wastewater

The Contractor shall adjust the sanitary manholes as needed up to %4” to 2” below final grade
of the surface as shown on the plans. The Contractor shall protect all manholes from damage
and maintain access to all manholes at all times during construction.

The Contractor shall adjust the sanitary cleanouts at approximately Sta 94+40 LT and Sta 110+55
RT as needed up to %4” to 2” below final grade of the surface, as shown on the plans.

The Contractor shall install the gasket manhole covers and rings on the sanitary manholes at Sta
93+55 LT and Sta 97+90 LT, as shown on the plans.

The Contractor shall modify the sanitary manholes at approximately Sta 102+30 LT and Sta
113+15 LT by rotating the cone out of the gutter pan, as shown on the plans.

The Contractor shall coordinate inspections with DOTI Wastewater.

Wastewater work to be completed by the Contractor shall be paid for through the Pay Items
noted in Revision to Section 210 and Revision to Section 604.

Timing: The Contractor shall notify DOTI Wastewater a minimum of two weeks in advance of
Contractor’s construction activity commencing near the Wastewater facilities. The Contractor
shall provide the Utility Owner written notice five days immediately prior to required
inspections.

Lumen
The Contractor shall coordinate with Lumen regarding the status of the work which is to be
completed by Lumen forces, as indicated in Part 2.

The Contractor shall protect in place all other Lumen facilities within the project area as shown
in the plans.

The Contractor shall contact Lumen if an additional Lumen facility is found to be in conflict. If

a relocation or adjustment is necessary, the Contractor shall coordinate with Lumen to schedule
and complete the work by Lumen forces.
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Timing: The Contractor shall notify Lumen two weeks in advance of Contractor’s construction
activity commencing near Lumen facilities. The Contractor shall coordinate directly with Lumen
for any work to be performed by Lumen forces and incorporate activities to be performed by
Lumen forces into the project schedule.

MCI/Verizon
The Contractor shall coordinate with MClI/Verizon regarding the work which is to be completed
by MCI/Verizon forces, as indicated in Part 2.

The Contractor shall protect in place all other MClI/Verizon facilities within the project area as
shown in the plans.

The Contractor shall contact MCI/Verizon if an additional MCI/Verizon facility is found to be in
conflict. If a relocation or adjustment is necessary, the Contractor shall coordinate with
MCI/Verizon to schedule and complete the work by MCI/Verizon forces.

Timing: The Contractor shall notify MCI/Verizon two weeks in advance of Contractor’s
construction activity commencing near MClI/Verizon facilities. The Contractor shall coordinate
directly with MCl/Verizon for any work to be performed by MCl/Verizon forces and incorporate
activities to be performed by MCI/Verizon forces into the project schedule.

Xcel Energy - Electric Distribution

The Contractor shall submit a Builder’s Call Line (BCL) for each work element to be completed
by Xcel forces, ninety (90) days in advance to allow Xcel Energy forces adequate administration
and processing time for each work element. The Contractor shall be responsible for the
coordination of power source work to be performed by Xcel Energy forces. The Contractor shall
contact the Xcel Energy BCL at 1-800-628- 2121 or BCLCO@xcelenergy.com to request, and
process to completion, the required coordination for the work.

When the Contractor is working near or under a high voltage distribution line, it shall be
assumed the distribution line is energized and the Contractor shall not be closer than ten feet
(10’) in any direction from the energized conductors. If work will be within ten feet (10’) of
energized conductors, Contractor shall call Xcel Energy’s Builders Call Line Colorado (“BCLCO”)
1-800-628-2121 a minimum of thirty (30) days in advance to arrange for an outage. An outage
will be arranged if it is determined to be necessary. The outage will be a day-by-day situation.
Typically, there is a fee charged when an electrical outage is required.

The Contractor shall coordinate with Xcel Energy regarding the work to be completed by Xcel

Energy forces, as indicated in Part 2. The Contractor shall stake the project improvements in the
vicinity of Xcel Energy’s proposed relocations to facilitate construction, as necessary.
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The Contractor shall coordinate with Xcel Energy if any additional Xcel Energy electric facility is
found to be in conflict with the proposed project improvements. If a relocation or adjustment is
necessary, the Contractor shall coordinate with Xcel Energy to schedule and facilitate the work
by Xcel Energy forces.

Power Source Connections shall be paid for in accordance with Subsection 109.04.

Timing: The Contractor shall notify Xcel Energy a minimum of two weeks in advance of
Contractor’s construction activity commencing near Xcel Energy facilities, and a minimum of
ninety days in advance of work expected to be coordinated during construction. The Contractor
shall coordinate directly with Xcel for any work to be performed by Xcel forces and incorporate
activities to be performed by Xcel forces into the project schedule.

Xcel Energy - Lighting/Traffic

The Contractor shall submit a BCL request for each work element to be completed by Xcel
forces, ninety (90) days in advance to allow Xcel Energy forces adequate administration and
processing of time for each work element. The Contractor shall be responsible for the
coordination of power source work to be performed by Xcel Energy forces. The Contractor shall
contact the Xcel Energy BCL at 1-800-628- 2121 or BCLCO@xcelenergy.com to request, and
process to completion, the required coordination for the work.

The name of the owner for each meter or flat-rated service shall be the owner’s name and
billing address responsible for paying the utility bill and shall be listed on the BCL application.
The Contractor shall be listed as the Builder and the contact during construction on the BCL
application.

The Contractor shall perform the required coordination to establish the power sources for traffic
signals and lighting, as shown on the electrical/fiber and traffic signal plans. The Contractor
shall perform all work necessary to maintain existing or establish new power sources to the
devices called for in the plans and per the standard for any metered or flat-rated services.

The Contractor shall coordinate with Xcel Energy regarding the work to be completed during
construction by Xcel Energy forces, as indicated in Part 2. The Contractor shall stake the project
improvements in the vicinity of Xcel Energy’s proposed relocations to facilitate construction, as
necessary.

The Xcel Energy portion of this work shall be completed within the time frames set forth in the
franchise agreement in a manner that does not interfere with the project construction activities
of the City and County of Denver. All cost charges from the power service provider, and all
necessary materials and labor shall be reimbursed in accordance with Subsection 109.04.
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The Contractor shall coordinate with Xcel Energy if any additional Xcel Energy lighting/traffic
facility is found to be in conflict with the proposed project improvements. If a relocation or
adjustment is necessary, the Contractor shall coordinate with Xcel Energy to schedule and
facilitate the work by Xcel Energy forces.

Power Source Connections shall be paid for in accordance with Subsection 109.04.

Timing: The Contractor shall notify Xcel Energy a minimum of two weeks in advance of
Contractor’s construction activity commencing near Xcel Energy facilities, and a minimum of
ninety days in advance of work expected to be coordinated during construction. The Contractor
shall coordinate directly with Xcel for any work to be performed by Xcel forces and incorporate
activities to be performed by Xcel forces into the project schedule.

Xcel Energy - Gas Distribution

The Contractor shall submit a BCL request for each work element to be completed by Xcel
forces, ninety (90) days in advance to allow Xcel Energy forces adequate administration and
processing time for each work element.

The Contractor shall coordinate with Xcel Energy regarding the work to be completed by Xcel
Energy forces, as indicated in Part 2. The Contractor shall stake the project improvements in
the vicinity of Xcel Energy’s proposed relocations to facilitate construction, as necessary.

The Contractor shall remove the abandoned Xcel Energy gas mains and services as necessary to
facilitate construction, as shown in the plans.
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If the length of the pipe exposed during excavation will exceed the allowable unsupported
length listed in Table 7.6.1, then the Contractor shall coordinate with Xcel forces to support the
pipe during excavation.

Table 7.6.1 — Maximum Unsupported Pipe Span
COATED STEEL PIPE PLASTIC PIPE
{see notes 1,2, & 4) {see notes 1, 3, & 4)
Nominal Pipe | Pipe Wall Allowable Nominal Allowable
Diameter Thickness | Unsupported Pipe SDR Unsupported
{in) (in) Length (ft) Diameter Length (ft)
(in)

1/2CTS 7.0 4

3/4 413 11 AT 10 5

1 CTS 11.5 5

i ASD 1 TIPS 1.0 5

1114 140 14 1-1/4 IPS 10.0 6

1-1/2 145 15 1-1/2 1PS 11.0 7

2 .154 18 21PS 11.0 7
156 22

3 516 51 3PS 115 9
156 25

4 037 o4 41PS 115 10
.188 30

6 250 30 61PS 1.5 12
219 35

8 250 35 §IPS 1.5 14
218 39
10 250 39
12 250 42
16 250 48
18 .250 51
20 250 54
24 312 59
26 375 61
30 375 66

The Contractor shall coordinate with Xcel Energy if any additional Xcel Energy gas facility is
found to be in conflict with the proposed project improvements. If a relocation or adjustment is
necessary, the Contractor shall coordinate with Xcel Energy to schedule and facilitate the work
by Xcel Energy forces.

Timing: The Contractor shall notify Xcel Energy a minimum of two weeks in advance of
Contractor’s construction activity commencing near Xcel Energy facilities. The Contractor shall
coordinate directly with Xcel for any work to be performed by Xcel forces and incorporate
activities to be performed by Xcel forces into the project schedule.
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PART 2 - UTILITY OWNERS SHALL PERFORM THE WORK LISTED BELOW:

This work will be performed by the Utility Owners as necessary to avoid conflicts with
construction activities. New locations shall be as indicated in the plans and any deviations shall
be coordinated with the Contractor and Engineer.

Utility Owners shall coordinate with the Contractor regarding schedule of work activities to be
coordinated by Utility Owner forces, comply with schedule agreements made with the
Contractor and make every effort not to impact the overall construction schedule.

Out of service features such as pedestals manholes/handholes shall be removed, unless
otherwise approved by the Engineer. Out of service underground utilities shall be removed or
abandoned in place per plans, unless otherwise approved by the Engineer.

Utility Owners shall follow the utility standards of the City and County of Denver as applicable.
In cases where there are discrepancies between the standards the more stringent standard shall

apply.

The Contractor’s notification in advance of construction operations is noted in the following
section for each Utility Owner.

The Utility Owner shall be responsible for traffic control necessary to perform utility work
outside of typical project work hours and outside of active project construction limits. The
Utility Owner shall prepare and submit to the Engineer a Method of Handling Traffic for utility
work to be performed outside typical project work hours or outside of active project
construction limits. The Utility Owner shall obtain acceptance of the Method of Handling Traffic
from the Engineer prior to beginning the utility work to be performed outside typical project
work hours or outside of active project limits.

Utility Owners are responsible for obtaining all necessary permits from the City and County of
Denver, as required.

All new underground facilities, including laterals up to the structure or building being served,
installed as part of this project must be electronically locatable when installed, in compliance
with Colorado Revised Statutes, Title 9, Article 1.5.

Denver Water will make the irrigation tap connection to the existing water line.
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If a need for utility work by either the Contractor or a Utility Owner arises, the following shall
apply:
The Contractor shall be responsible for coordinating the adjustment of utilities on this
project. The Contractor shall keep each Utility Owner advised of any work being
performed in the vicinity of their facilities, so that each Utility Owner can coordinate
any needed locates, adjustments, or inspections.

Contractor shall provide the appropriate Utility Owner ample notice, but not less than
two (2) weeks, prior to commencing Contractor activities in the vicinity of their
facilities. Any additional work performed by the Contractor on behalf of the impacted
Utility Owner shall not be paid for by City but shall be paid by the Utility Owner
requiring the work.

Denver Water Department (DWD)

Denver Water shall inspect utility work performed by the Contractor listed in Part 1. The
Contractor shall provide the Utility Owner written notice five days immediately prior to each
inspection.

DWD shall abandon their existing 8” water main and install a new main with casing from
approximately Sta 105+35 RT to Sta 105+95 LT, as shown in the plans.

DWD shall abandon their existing 6” water main and install a new main with casing from
approximately Sta 108+25 LT to Sta 108+80 LT, as shown in the plans.

DWD shall abandon their existing 6” water main and install a new main with casing from
approximately Sta 109+25 LT to Sta 109+50 LT, as shown in the plans.

DWD shall complete the tapping for the proposed irrigation service, which is to be installed by
the Contractor, at approximately Sta 106+20 LT, as shown in the plans.

DWD shall relocate the existing fire hydrant and water valve at approximately Sta 117+60 RT, as
shown in the plans.

Timing: The Contractor shall notify Denver Water Department two weeks in advance of
Contractor’s construction activity being initiated within proximity of the Denver Water
Department facilities. The Contractor shall provide the Utility Owner written notice five days
immediately prior to each required inspection. Denver Water Department shall coordinate
directly with the Contractor for any work to be performed by Denver Water Department forces
and the Contractor will incorporate activities to be performed by Denver Water Department
forces into the project schedule.
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Denver Transportation and Infrastructure (DOTI) - Wastewater

Lumen

Lumen shall relocate their fiber optic from approximately Sta 108+25 LT to Sta 109+75 LT, as
shown in the plans.

Lumen shall adjust their fiber optic from approximately Sta 111+40 LT to Sta 111+60 LT, as
shown in the plans.

The Contractor shall protect in place all other Lumen facilities within the project area as shown
in the plans.

The Contractor shall contact Lumen if an additional Lumen facility is found to be in conflict. If a
relocation or adjustment is necessary, the Contractor shall coordinate with Lumen to schedule
and complete the work by Lumen forces.

Timing: The Contractor shall notify Lumen two weeks in advance of Contractor’s construction
activity commencing near Lumen facilities. Lumen shall coordinate directly with the Contractor
for any work to be performed by Lumen forces and the Contractor will incorporate activities to
be performed by Lumen forces into the project schedule.

MCI/Verizon
MCI/Verizon shall relocate their fiber optic from approximately Sta 96+10 RT to Sta 96+30 RT
and Sta 98+75 RT to Sta 98+95 RT, as shown in the plans.

MCI/Verizon shall adjust their fiber optic at approximately Sta 99+15 RT to Sta 99+25 RT, as
shown in the plans.

MCI/Verizon shall adjust their fiber optic hand hole at approximately Sta 116+90 RT, as shown in
the plans.

MCI/Verizon shall adjust their fiber optic vault at approximately Sta 99+10 RT, as shown in the
plans.

The Contractor shall contact MCI/Verizon if an additional MCI/Verizon facility is found to be in
conflict. If a relocation or adjustment is necessary, the Contractor shall coordinate with
MCI/Verizon to schedule and complete the work by MCI/Verizon forces.

Timing: The Contractor shall notify MCl/Verizon two weeks in advance of Contractor’s
construction activity commencing near MCl/Verizon facilities. MCl/Verizon shall coordinate
directly with the Contractor for any work to be performed by MCI/Verizon forces and the
Contractor will incorporate activities to be performed by MCI/Verizon forces into the project
schedule.
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Xcel Energy - Electric Distribution
Xcel Energy shall abandon the existing underground electric and install new electric at the
following facilities, as shown in the plans:

e Sta 105+60 RT to Sta 106+00 RT

e Sta 105+75 LT to Sta 105+95 LT

e Sta 107+45 RT to Sta 107+65 RT

» Sta 108+45 RT to Sta 108+65 RT

e Sta 108+20 LT to Sta 108+70 LT

Xcel Energy shall relocate the existing overhead electric and poles from approximately Sta
108+20 LT to Sta 108+70 LT, as shown in the plans.

Xcel Energy shall remove their abandoned power pole at approximately Sta 108+20 LT, as shown
in the plans.

Xcel Energy shall adjust their electric hand holes to final grade at approximately Sta 97+50 LT,
Sta 97+55 RT, Sta 98+70 LT, Sta 100+85 LT, Sta 102+50 LT, Sta 103+80 RT, Sta 105+90 RT, Sta
112+25 LT, Sta 115+20 RT, Sta 115+40 LT, Sta 117+00 RT, and Sta 120+40 RT, as shown in the
plans.

Xcel Energy shall adjust their electric hand holes to final grade at Sta 107+20 RT and Sta 113+75
RT, as shown in the plans.

Xcel Energy shall install an electric distribution power source feed for the irrigation electric and
pedestrian lighting electric services at approximately Sta 117+90 RT, as shown in the plans.

The Contractor shall contact Xcel Energy if any additional Xcel Energy electric facility is found to
be in conflict with the proposed project improvements. If a relocation or adjustment is
necessary, the Contractor shall coordinate with Xcel Energy to schedule and facilitate the work
by Xcel Energy forces.

Timing: The Contractor shall notify Xcel Energy a minimum of two weeks in advance of
Contractor’s construction activity commencing near Xcel Energy facilities, and a minimum of
ninety days in advance of work expected to be coordinated during construction. Xcel Energy
shall coordinate directly with the Contractor for any work to be performed by Xcel Energy forces
and the Contractor will incorporate activities to be performed by Xcel Energy forces into the
project schedule.
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Xcel Energy - Lighting/Traffic
Xcel Energy shall remove and install a new streetlight at approximately Sta 89+00 LT, as shown
in the plans.

Xcel Energy shall install new streetlights at approximately Sta 90+70 RT and Sta 92+40 LT, as
shown in the plans.

Xcel Energy shall complete the power source work consistent with the traffic plans, including
installing new underground electric along S. Lowell Blvd. from approximately Sta 117+90 RT to
119+00 LT, as shown in the plans.

The Contractor shall contact Xcel Energy if any additional Xcel Energy lighting/traffic facility is
found to be in conflict with the proposed project improvements. If a relocation or adjustment is
necessary, the Contractor shall coordinate with Xcel Energy to schedule and facilitate the work
by Xcel Energy forces.

Timing: The Contractor shall notify Xcel Energy a minimum of two weeks in advance of
Contractor’s construction activity commencing near Xcel Energy facilities, and a minimum of
ninety days in advance of work expected to be coordinated during construction. Xcel Energy
shall coordinate directly with the Contractor for any work to be performed by Xcel Energy forces
and the Contractor will incorporate activities to be performed by Xcel Energy forces into the
project schedule.

Xcel Energy - Gas Distribution
Xcel Energy shall abandon the existing gas mains and install new gas mains from approximately
Sta 108+90 LT to Sta 109+25 LT and Sta 111+40 RT to Sta 111+60 RT, as shown in the plans.

Xcel Energy shall abandon the existing gas service and install a new gas service at approximately
Sta 106+35 LT and Sta 108+60 LT, as shown in the plans.

Xcel Energy shall relocate their gas valve at approximately Sta 110+75 RT, as shown in the plans.

The Contractor shall contact Xcel Energy if any additional Xcel Energy gas facility is found to be
in conflict with the proposed project improvements. If a relocation or adjustment is necessary,
the Contractor shall coordinate with Xcel Energy to schedule and facilitate the work by Xcel
Energy forces.

Timing: The Contractor shall notify Xcel Energy a minimum of two weeks in advance of
Contractor’s construction activity commencing near Xcel Energy facilities. Xcel Energy shall
coordinate directly with the Contractor for any work to be performed by Xcel Energy forces and
the Contractor will incorporate activities to be performed by Xcel Energy forces into the project
schedule.
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GENERAL

The Contractor shall comply with Article 1.5 of Title 9, CRS ("Excavation Requirements”) when
excavating or grading is planned in the area of underground utility facilities. Through 811, the
Contractor shall notify all affected utilities at least two (2) business days, not including the
actual day of notice, prior to commencing such operations. The Contractor shall contact the
Colorado811 at phone no. 811 or 1-800-922-1987, to have Colorado811 registered lines marked
by member companies. All other underground facilities shall be located by contacting the
respective owner. Utility service laterals shall also be located prior to beginning excavation or
grading.

The location of utility facilities as shown on the plan and profile sheets were obtained from the
best available information. No warranty is made for the adequacy or accuracy of subsurface
information provided. The Contractor shall cooperate with the Utility Owners in their relocation
operations as provided in subsection 105.11 of the Standard Specifications for Road and Bridge
Construction. No guarantee is made that utility conflicts will be resolved prior to construction
activities and any delays resulting from utility relocation work shall be dealt with in accordance
with subsection 108.08 of the Standard Specifications for Road and Bridge Construction as
amended.

Utilities are depicted on these plans in accordance with their achieved “Quality Level” as
defined in the American Society of Civil Engineers, Utility Engineering & Surveying Institute, and
Construction Institute’s document ASCE 38-22, “Standard Guideline for Investigating and
Documenting Existing Utilities”. Reliance upon these data for risk management purposes during
bidding does not relieve the excavator or Utility Owner from following all applicable utility
damage prevention statutes, policies, and/or procedures during excavation.

All costs incidental to the foregoing requirements will not be paid for separately but shall be
included in the work.

END OF SECTION
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