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CITY AND COUNTY OF DENVER
DEPARTMENT OF TRANSPORTATION & INFRASTRUCTURE
PARKS AND RECREATION

SANDERSON GULCH FROM
FLORIDA AVE. TO ARKANSAS AVE.

CCD PROJECT NO. 2011-PROJMSTR-0000628
MFHD AGREEMENT NO. 22-06.12

GENERAL CONTRACT CONDITIONS

General Contract Conditions shall be the City and County of Denver, Department of
Public Works “Standard Specifications for Construction General Contract Conditions,”
2011 or revised current edition and hereinafter modified for this project.

STANDARD CONSTRUCTION SPECIFICATIONS

Standard Construction Specifications for this project shall be the Colorado
Department of Transportation (CDOT) “Standard Specifications for Road and Bridge
Construction” adopted in 2025 and as hereinafter modified.

DETAILED CONSTRUCTION SPECIFICATIONS

The Detailed Specifications for this project are defined in the City of Denver Contract
Requirements and Contract Documents.

DENVER PARKS AND RECREATION CONSTRUCTION
SPECIFICATIONS

The Detailed Specifications for the portions of this project that take place within a
Denver Park (Park) are defined in the City of Denver Parks and Recreation Technical
Specifications. The Denver Parks and Recreation Specifications shall supersede CDOT
specifications for work conducted within Park boundaries.

STANDARD CONSTRUCTION DETAILS

It is the intent of the City to use applicable details from the City and County of
Denver Transportation and Infrastructure Department Transportation Standards and
Details for the Engineering Division, the Colorado Department of Transportation M&S
Standards, the City of Denver’s Wastewater Management Division Standard Details,
and the Denver Water Department’s Standard Drawings, most recent editions.
Drainage related appurtenances shall follow the City and County of Denver (CCD),
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Department of Transportation and Infrastructure document titled “Storm Drainage
and Sanitary Sewer Construction Detail and Technical Specifications”. This document
can be found at the following web address:
https://denvergov.org/files/assets/public/v/3/doti/documents/standards/pwes-
005.1-storm_drainage_design_and_technical_criteria.pdf

The following Project Special Provisions supplement or amend the referenced
“Standard Specifications for Road and Bridge Construction” adopted in 2025 by the
Colorado Department of Transportation.


https://denvergov.org/files/assets/public/v/3/doti/documents/standards/pwes-005.1-storm_drainage_design_and_technical_criteria.pdf
https://denvergov.org/files/assets/public/v/3/doti/documents/standards/pwes-005.1-storm_drainage_design_and_technical_criteria.pdf
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PROJECT SPECIAL PROVISIONS

The 2025 Colorado Department of Transportation Standard Specifications for Road and

provisions supplement or modify the Standard Specifications and take precedence
over the Standard Specifications and plans.

Rev. Project Special Provision Date Page No.
Introduction August 15, 2025 1-2
Project Special Provisions Index August 15, 2025 3-4
Standard Special Provisions Index August 15, 2025 5
Professional Engineer Stamps August 15, 2025 6
Disadvantaged Business Enterprise (DBE) Contract August 15, 2025 7
Goal
Commencement and Completion of Work (Specified August 15, 2025 8
Completion Date)

On the Job Training Contract Goal August 15, 2025 9
Vibration Monitoring and Public Outreach August 15, 2025 10-25
Revision of Section 101 - Definitions and Terms August 15, 2025 26-36
Revision of Section 102 - Bidding Requirements and August 15, 2025 37-38
Conditions

Revision of Section 103 - Award and Execution of August 15, 2025 39
Contract

Revision of Section 104 - Scope of Work August 15, 2025 40-49
Revision of Section 105 - Control of Work August 15, 2025 50-53
Revision of Section 106 - Control of Material August 15, 2025 54
Revision of Section 107 - Legal Relations and August 15, 2025 55-60
Responsibility to the Pubic

Revision of Section 108 - Prosecution and Progress August 15, 2025 61
Revision of Section 109 - Measurement and Payment = August 15, 2025 62-66
Revision of Section 202 - Recycling and Reuse August 15, 2025 67-68
Revision of Section 202 - Removals of Structures August 15, 2025 69-71
and Obstructions

Revision of Section 202 - Removal of Asphalt August 15, 2025 72
Pavement

Revision of Section 202 - Removal of Trees August 15, 2025 73
Revision of Section 203 - Excavation and August 15, 2025 74-76
Embankment Material

Revision of Section 207 - Stripping and Stockpiling August 15, 2025 77-78
Topsoil

Revision of Section 208 - Sweeping (Sediment August 15, 2025 79
Removal)

Revision of Section 208 - Erosion Control August 15, 2025 80-91
Revision of Section 208 - Water Control August 15, 2025 92-94
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Rev. Project Special Provision Date Page No.
Revision of Section 210 - Landscape Boulders August 15, 2025 95
Salvaged and Reset
Section 240 - Protection of Migratory Birds August 15, 2025 96-99
Biological Work Performed by the Contractor’s
Biologist
Revision of Section 250 - Environmental, Health and August 15, 2025 100
Safety Management
Revision of Section 304 - Aggregate Base Course August 15, 2025 101
Revision of Section 403 - Hot Mix Asphalt August 15, 2025 102-105
Revision of Section 503 - Drilled Shafts (Special) August 15, 2025 106
Revision of Section 504 - Soldier Pile Wall August 15, 2025 107-118
Revision of Section 504 - Grouted Boulders August 15, 2025 119
Revision of Section 506 - Void Filled and Soil Riprap August 15, 2025 120
Revision of Section 514 - Pedestrian Railing (Steel) August 15, 2025 121
Revision of Section 608 - Sidewalks and Trails August 15, 2025 122-123
Revision of Section 619 - Water Lines August 15, 2025 124-125
Revision of Section 623 - Irrigation August 15, 2025 126-127
Revision of Section 625 - Construction Surveying August 15, 2025 128
Revision of Section 626 - Mobilization August 15, 2025 129
Revision of Section 629 - Monumentation August 15, 2025 130
Revision of Section 630 - Construction Zone Traffic August 15, 2025 131
Control
Revision of Section 630 - Portable Message Sign August 15, 2025 132-133
Panel
Revision of Section 630 - Pedestrian Access August 15, 2025 134
Force Account Items August 15, 2025 135-136
Traffic Control Plan August 15, 2025 137-140
Utilities August 15, 2025 141-145
Appendix A - Mile High Flood District Specifications A-1
Appendix B - Denver Parks and Recreation B-1
Specifications
Appendix C - Denver Water Specifications C-1
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STANDARD SPECIAL PROVISIONS

No. of

Standard Special Provision Date Pages
Revision of Section 105 - Project First (June 11, 2025) 4
Revision of Section 105 - Dispute Review Board and Claims for (July 1, 2025) 24
Unresolved Disputes
Revision of Sections 106 - Conformity to the Contract of Hot (July 1, 2025) 3
Mix Asphalt (Less than 5,000 Tons)
Revision of Section 108 - Liquidated Damages (July 1, 2025) 1
Revision of Section 401 - Plant Mix Pavements - General (July 1, 2025) 4
(Subsection 401.17)
Revision of Section 601 - Pigment in Concrete (July 1, 2025) 1
Affirmative Action Requirements - Equal Employment (July 1, 2025) 13
Opportunity
Certified Payroll Requirements for Construction Contracts (July 1, 2025) 1
Disadvantaged Business Enterprise (DBE) Requirements (July 1, 2023) 15
Minimum Wages, Colorado, U.S. Department of Labor General (Jan. 3, 2025) 7
Decision Number C020250009 Highway Construction for Denver
and Douglas Counties
On the Job Training (July 1, 2023) 6
Required Contract Provisions - Federal-Aid Construction (July 1, 2023) 15

Contracts
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PROFESSIONAL ENGINEER STAMPS
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DISADVANTAGED BUSINESS ENTERPRISE (DBE) CONTRACT GOAL

This is a federally assisted construction project. As described in the CDOT DBE
Standard Special Provision, the Bidder shall make good faith efforts to meet the
following contract goal:

X.XX Percent DBE participation
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COMMENCEMENT AND COMPLETION OF WORK
(SPECIFIED COMPLETION DATE)

The Contractor shall select the date that work begins for this project. The Contractor
shall notify the Engineer, in writing, at least 10 days before the proposed beginning
date. The date that work begins shall be subject to the City Engineer’s approval. A
different date may be authorized in writing by the City Engineer in the "Notice to
Proceed.”

The Contractor shall complete all work by December 31, 2028, per the "Notice to
Proceed.”

Stockpiling of materials before the beginning date is subject to the Engineer's
approval. If such approval is given, stockpiled material will be paid for per Sections
109 and 626.
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ON THE JOB TRAINING CONTRACT GOAL

The Department has determined that On the Job Training shall be provided to
trainees with the goal of developing full journey workers in the types of trade or
classification involved. The contract goal for On-the-Job Trainees working in an
approved training plan in this Contract has been established as follows:

Minimum number of total On-the-Job Training hours required: X,XXX hours
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1
VIBRATION MONITORING AND PUBLIC OUTREACH

PART1 - GENERAL
1.1 Summary

The following specification is provided as a reference for Contractors bidding on City
and County of Denver Construction Projects. Construction activities are known to
produce a specific level of vibration dependent upon the energy output of
contractor’s machinery, means and methods. The purpose of this specification is to
define the contractor’s responsibilities prior to, during and post construction. This
specification requires the Contractor to obtain the services of a Vibration Monitoring
Expert, a Vibration Public Information Liaison and a Facility Condition Assessment
Expert. The contractor, and this team, shall be responsible for all aspects of the
work, associated within this specification including but not limited to;

e Community outreach and response to questions related to vibration;

e Pre-Construction Facility Condition Assessments looking for risks to property
owners and the Contractor;

e Vibration monitoring and reporting.
Vibration Monitoring Expert (VME) 5¢¢ 1-3 Minimum Qualifications

The following minimum qualifications are required for the VME in this specification.
The VME shall not be an employee (W2 or 1099) of the contractor. The VME shall be a
highly qualified individual retained through separate contract by the Contractor for
vibration monitoring. The VME shall be used to fulfill the requirements as stated in
this section.

e The contractor shall consult with a VME to ensure adherence to this
specification.

e An agreement/contract with a VME shall be provided at the time of award for
inclusion in Prevailing Wage and DSBO reporting.

e The contractor’s VME shall determine/define a Zone of Influence (ZOl) where
planned construction activities create vibration which poses risks to adjacent
facilities. See definitions in section 1.2. This determination of a ZOI shall take
into account numerous factors including but not limited to; the contractor’s
means and methods of performing the work, soil types and condition of existing
facilities. At a minimum, the ZOI shall extend 250 feet in all directions from
any construction activity.

e The contractor’s VME shall determine where instruments shall be placed to
collect baseline readings prior to any mobilization by the Contractor.

10
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2
VIBRATION MONITORING AND PUBLIC OUTREACH

The contractor’s VME shall be responsible for determining the external limits of
the ZOlI, this shall be defined as the location where vibrations from
construction activities attenuate to negligible levels. The external limits shall
at a minimum extend 250 feet in all directions from any construction activity.

The contractor’s VME will review the Pre-Construction Facility Condition
Assessments to determine the risks from construction activities.

The VME shall prepare and submit documentation for developing Threshold and
Shutdown Values related to the contractor’s means and methods, taking into
account the findings within the Pre-Construction Facility Condition
Assessments.

Vibration Monitoring Equipment shall have real time reporting capabilities that
alert Project Team to values nearing threshold and shut down values, as
determined by the Contractor’s VME.

The contractor’s VME shall offer formal training to all project participants on
how to access any real time, web-based data storage for vibration monitoring.

The Contractor and the contractor’s VME shall implement a vibration
monitoring/geophone installation plan to document the vibration levels caused by
construction activities. When an Exceeds to the Threshold or Shutdown values
occurs, the Contractor’s means and methods as well as the Threshold and
Shutdown values will need to be reviewed. It shall be the Contractor’s
responsibility to mitigate and prevent further damage to facilities within the ZOlI.

Public Vibration Information Liaison (PVIL)3ee 1.3 Minimum Qualifications

The following minimum qualifications are required for the PVIL in this specification.
The PVIL shall not be an employee (W2 or 1099) of the contractor. The PVIL shall be a
highly qualified individual retained through separate contract by the Contractor for
Communication and Outreach. The PVIL shall be used to fulfill the requirements as
stated in this section.

The Contractor’s PVIL shall be responsible for all communication related to vibration,
vibration monitoring or Pre-Construction Facility Condition Assessments for ANY AND
ALL PERSONS AND/OR RESIDENTS/OCCUPANTS OF BUILDINGS OR FACILITIES.

Communication and outreach shall begin no later than 4 weeks after Notice to
Proceed (NTP). The mandatory communication and outreach area is defined
within 1.2 Definitions. All communication must be coordinated through the
contractor’s PVIL.

11
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3
VIBRATION MONITORING AND PUBLIC OUTREACH

Mandatory Communication and Outreach Area is defined as a minimum of 500
feet in a radius from the location of the construction activities, dynamic as
work progresses.

The Contractor’s PVIL is required to communicate with all facility owners and
occupants within the Mandatory Communication and Outreach Area.

The Contractor’s PVIL and Facility Condition Assessment Expert shall
attempt to gain permission to perform assessments on all facilities within
the ZOI (at a minimum of 250 feet in all directions from any construction
activity).

The PVIL shall provide the following services:

A.

The Contractor’s PVIL shall provide a local call line for vibration questions
related to the Project.

. All inquiries shall be responded to within 24 hours, including weekends.

Outgoing message shall inform the caller that all calls will be returned within
24 hours, including weekends.

. The Contractor’s PVIL shall contact all property owners and residents within

the Mandatory Communication and Outreach Area, distributing the approved
City and County of Denver document outlining vibration FAQs.

. The Contractor’s PVIL shall communicate all non-vibration related complaints,

concerns, questions, etc. to the City Construction Project Manager or City
Public Information Manager

. The Contractor’s PVIL shall Maintain a written log of all citizen contacts. The

log shall include: the nature of the concern, response(s) provided, date of
completion for any required remedial action and any necessary future follow up
with a frequency.

. The Contractor’s PVIL shall coordinate all work with the Facility Condition

Assessment Expert (FCAE) and the VME to identify all facilities which require
assessment in the VME’s ZOlI.

. The Contractor’s PVIL shall attempt to obtain permission to enter private

property for initial Pre-Construction Facility Condition Assessment.

. The Contractor’s PVIL shall facilitate/schedule all Pre-Construction Facility

Condition Assessments.

The Contractor’s PVIL shall coordinate and communicate all activities with the
City Construction Project Manager and City Public Information Manager.

12
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4
VIBRATION MONITORING AND PUBLIC OUTREACH

The Contractor’s PVIL shall document and record all attempts to contact
property owners.

K. The Contractor’s PVIL shall provide each facility owner and occupant with their

L.

specific Pre-Construction Facility Condition Assessment, documenting delivery
by obtaining a signature.

The Contractor’s PVIL shall notify all those who occupy, own or operate facilities
within the VME’s ZOI of construction activities and any anticipated changes in
onsite energy levels.

Facility Condition Assessment Expert (FCAE) 3¢ -3 Minimum Qualifications

The following minimum qualifications are required for the FCAE in this specification.
The FCAE shall not be an employee (W2 or 1099) of the contractor. The FCAE shall be
a highly qualified individual retained through separate contract by the Contractor for
Pre-Construction Facility Condition Assessments. The FCAE shall be used to fulfill the
requirements as stated in this section.

Prior to mobilization, the FCAE shall complete all Pre-Construction Facility
Condition Assessments within the initial radial ZOl. The initial radial ZOI shall
be determined by the physical location of the contractor’s first planned
construction activities. Subsequent Pre-Construction Facility Condition
Assessments are dynamic and shall be completed in a timely manner to not
impact the Contractor’s critical path schedule activities. see figure 1

The Pre-Construction Facility Condition Assessment shall document the types
and conditions of the facilities within the ZOlI.

All Pre-Construction Facility Condition Assessments shall be coordinated with the
Contractor’s PVIL and completed by the FCAE.

The Contractor’s PVIL and FCAE shall attempt to gain permission to
perform an assessment on all facilities within the ZOI (at a minimum of
250 feet in all directions from any construction activity).

Definitions

A. Vibration Monitoring Expert (VME) - Individual or company hired by the

contractor with specific experience in monitoring construction vibration and
who meets the qualifications detailed in 1.3.

. Zone of Influence (ZOlI) - shall ultimately be defined by the VME and is

determined by the radial extents from a specific construction activity
producing vibration that poses risk of damage or impact to a specific structure.

13
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VIBRATION MONITORING AND PUBLIC OUTREACH

At a minimum the ZOlI shall extend 250 feet in all directions from any
construction activity.

. External limits of the ZOI - shall be defined by the VME as the location where

vibrations from construction activities attenuate to negligible levels. These
limits shall at a minimum extend 250 feet in all directions from any
construction activity.

. Mandatory Communication and Outreach Area - defined as a minimum of 500

feet in a radius from the location of construction activities, dynamic as work
progresses.

. Public Vibration Information Liaison (PVIL) - Contractor’s Public Vibration

Information Liaison (see minimum qualification section 1.3).

Facility Condition Assessment Expert (FCAE) - Contractor’s consultant
familiar with structures and facilities who meets the qualifications detailed in
1.3.

. Facilities - the general term used to identify structures (including but not

limited to buildings, garages, sheds, foundations, etc.) within the ZOI of the
work.

. Baseline Readings - initial readings of background vibration levels collected

prior to the start of construction.

Pre-Construction Facility Condition Assessment - Specific document
assessing the condition of all facilities within the ZOI prior to construction
activities (at a minimum of 250 feet in all directions from any construction
activity).

. Geophone - Instrument used to measure vibrations near the ground surface.

Vibration Monitoring Point - Physical location at which ground vibrations will
be monitored during construction.

Minimum Qualifications

The following minimum qualifications are required for each of the roles outlined in
this specification. These shall not be employees (W2 or 1099) of the contractor.
These shall be highly qualified individuals retained through separate contract by the
Contractor for pre-construction facility condition assessments, vibration monitoring
and public outreach. These individuals shall be used to fulfill the requirements as
stated in this section.

A. Vibration Monitoring Expert (VME): Shall have at least five (5) years of

experience with the installation, maintenance, monitoring, reporting and

14
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6
VIBRATION MONITORING AND PUBLIC OUTREACH

summarizing of data related to the use of vibration instrumentation similar to
that specified herein. Shall have completed at least three (3) similar
monitoring programs similar in scope to that specified herein within the last
five (5) years.

. Public Vibration Information Liaison (PVIL): Shall have at least five (5) years

of experience with information releases and coordinating all aspects of
communication between an owner/agency similar to the City and County of
Denver, the contractor and the public for large, complex projects in a
municipality similar in size to the City and County of Denver. The PVIL shall
have completed at least three (3) outreach/communication programs similar to
that specified herein within the last five (5) years.

. Facility Condition Assessment Expert (FCAE): Shall have at least five (5) years

of experience assessing the condition of facilities prior to and post
construction. Shall have completed at least three (3) condition assessment
programs similar to that specified herein within the last five (5) years.

Submittals

All submittals are submitted by the Contractor to the City Construction Project
Manager for record-keeping purposes and verification of conformance with the
contract documents. These submittals do not shift liability nor relieve the Contractor
from full responsibility in the event of damage that is deemed to be caused by the
construction operations.

Pre-Construction prior to NTP

The following information shall be submitted prior to any public outreach performed
by the Contractor. The following submittals shall be submitted in the period between
Notice To Apparent Low Bidder and NTP; or at a minimum of one week after NTP in
order to meet the project specific milestones.

1. Qualification documentation for the FCAE, VME and PVIL as specified in
Section 1.3 of this specification.

2. Proposed construction notification letters intended for use on the project,

shall be submitted by the Contractor to the City Construction Project
Manager for approval a minimum of 1 week after NTP. Please note, that
any updated notification letters intended for distribution to the public will
require review and approval prior to issuance and may require additional
time for coordination through the City and County of Denver.

15
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VIBRATION MONITORING AND PUBLIC OUTREACH

Preconstruction after NTP

The following information shall be submitted to the City Construction Project Manager
prior to the commencement of construction activities, including mobilization, by the
Contractor.

1.
2.

A map of the Mandatory Communication and Outreach Area.

A list of all addresses for facility owners and occupants included in the
Mandatory Communication and Outreach Area.

. Certification that the vibration pamphlet (provided by City Construction

Project Manager) and contact information for the PVIL was delivered to all
addresses in the Mandatory Communication and Outreach Area.

A sample of the daily vibration monitoring report that will be used during
construction.

. All revisions to construction notification letters intended for use on the

project, shall be submitted by the Contractor for approval by the City and
County of Denver.

Vibration instrumentation equipment manufacturer data sheets and
calibration certificates meeting the minimum requirements specified under
Section 2.1 of this specification.

Prior to vibration monitoring instrument installation, the contractor shall
submit a certificate issued by the instrument's manufacturer stating that
the manufacturer has inspected, calibrated, and tested each instrument
before it leaves the factory to see that the instrument is working correctly
and has no defects or missing parts.

Baseline vibration readings - initial readings of background vibration levels
collected prior to the start of construction, along the entire project
alignment.

Manufacturer data for all equipment to be used during construction
activities, including but not limited to excavators, tampers, trucks, jack
hammers, front end loaders, pile drivers, etc. along the proposed alignment

10. A technical manual detailing all procedures for accessing vibration

11.

monitoring data storage.

The ZOI and the external limits of the ZOI prepared by the VME, specific
to the contractor’s means and methods. This shall include a list of
addresses where the PVIL and FCAE will begin requesting permission to
perform Pre-Construction Facility Condition Assessments.

16
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8
VIBRATION MONITORING AND PUBLIC OUTREACH

12. Pre-Construction Facility Condition Assessments for facilities identified in the
Z0l. Submit assessments as they become available.

13.The VME shall prepare and submit documentation for developing Threshold
and Shutdown Values related to the contractor’s means and methods, taking
into account the findings within the Pre-Construction Facility Condition
Assessments. If equipment used during construction activities causes an
Exceeds to the Threshold or Shutdown values, then the Contractor’s means
and methods as well as the Threshold and Shutdown values will need to be
reviewed.

14.The contractor shall submit contingency plans for when vibration limits
exceed Threshold or Shutdown values as specified by the VME.

During Construction
The following information shall be submitted throughout construction.

1. Vibration Raw Data: Collected vibration data shall be submitted when
requested by the City Construction Project Manager, at a minimum this
data shall be submitted on a weekly basis. Vibration daily reports shall be
available within 24 hours of the completion of the previous day’s
operations.

2. Vibration Weekly Reports: Vibration data collected shall be compiled and
submitted on a weekly basis. This should include at a minimum the
vibration data recorded and related construction activities (along with
locations) occurring during the days’ construction.

3. Contingency plan implementation reports: When the construction
activities generate an Exceed or Shutdown vibration threshold and
contingency responses are necessary, the contractor shall provide a report
including location, date and time of Exceed or Shutdown threshold - action
taken, supplemental measurements and any correspondence with affected
facility owners and occupants.

4. An updated log of calls and concerns received will be submitted to the
Contractor’s superintendent and forwarded to the City Construction Project
Manager and City Public Information Manager on a weekly basis, unless
directed otherwise.

Post Construction:

The following information shall be submitted within four (4) weeks following
demobilization from the jobsite.

17
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VIBRATION MONITORING AND PUBLIC OUTREACH

1. The Contractor shall submit a final summary report of all vibration
monitoring data at the completion of the project. All vibration monitoring
showing exceedance of Threshold or Shutdown values as determined by the
VME shall be highlighted and explained in the final summary report.

PART2 - EQUIPMENT

2.1

General

Vibration monitoring equipment shall be located in areas where unintended
disturbance is minimized, and consistent monitoring can be maintained throughout
daily construction. All equipment shall be protected from construction activities,
vandalism and unintended/intended interference. Each geophone shall be uniquely
identified, clearly marked, and collected vibration monitoring data shall be
identified accordingly.

A. Vibration monitoring equipment: Vibration monitoring equipment shall be

B.

capable of continuously monitoring and recording vibrations for periods of at
least 12 hours; have a seismic range of 0.01 to 10 inches per second with an
accuracy of 5 percent of the measured peak particle velocity or better at
frequencies between 2 Hertz and 200 Hertz, and with a resolution of 0.01
inches per second or less; include a triaxial geophone; provide real time
feedback when Threshold and Shutdown Values are exceeded; and have
calibration certificates for all selected vibration monitoring equipment.

A minimum of three geophones shall be used simultaneously to monitor
vibrations during all construction activities.

PART 3 - EXECUTION
3.1 Public Outreach
A. The City and County of Denver vibration pamphlet and PVIL contact

information shall be distributed to all facility owners and occupants within the
mandatory communication outreach area. This work shall be coordinated by
the PVIL and reported to the City Construction Project Manager.

. Once the ZOl is determined by the VME, the PVIL shall implement a phased

outreach plan for Pre-Construction Facility Condition Assessments and document
the success/failure of each phase of the plan. At a minimum, every facility
within 250 feet in all directions of any construction activity performed shall
be contacted in an effort to schedule a Pre-Construction Facility Condition
Assessment. The PVIL shall attempt to contact all facility owners and occupants
within the ZOlI as detailed below:

18
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1. Certified mailing to all occupants and owners of facilities identified
within the ZOI requesting cooperation in performing a Pre-Construction
Facility Condition Assessment. This document should state that the
contractor will be making 3 (three) good faith efforts to gain access to
the facility in order to perform a pre-construction condition assessment.

2. Attempt at in-person contact with all occupants identified within the ZOlI
requesting cooperation in performing Pre-Construction Facility Condition
Assessment.

3. Attempt a second in-person contact with all occupants identified within
the ZOI requesting cooperation in performing pre-construction condition
assessment.

4. If the attempts above fail to generate a response then a “certified -
return receipt requested letter” shall be sent to the owner and
occupant of each facility identified within the ZOIl, who has failed to
acknowledge previous contact attempts.

C. The PVIL shall be available to attend regularly scheduled meetings of local
neighborhood and business associations to discuss vibration issues.

D. PVIL shall provide interpretation services when requested.
3.2 Pre-Construction Facility Condition Assessment

At facilities where successful attempts at contact have resulted in permission
to perform a Pre-Construction Facility Condition Assessment; the Contractor
shall negotiate legal access to the facility and have the facility owner or
occupant sign a document authorizing permission to inspect their property.

This work shall be performed by the FCAE and shall consist of performing Pre-
Construction Facility Condition Assessments within the ZOl, after written
permission has been granted by the facility owners and occupants. The FCAE
shall coordinate with the PVIL and the VME to examine the facilities and
prepare permanent reports (as indicated in this specification).

Pre-Construction Facility Condition Assessments shall be conducted along the
alignment of work to be performed, in the same direction as construction
activities. At the discretion of the City Construction Project Manager, the
contractor may be allowed to begin working at the beginning of the critical
path schedule, while Pre-Construction Facility Condition Assessments are being
completed and documented within the ZOI adjacent to future work activities.

19
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VIBRATION MONITORING AND PUBLIC OUTREACH

Pre-Construction Facility Condition Assessments shall consist of an individual
report for each facility including, at a minimum, the following information:

1.

oo W N

3.3

Location of the facility (physical address or GPS coordinates).
Date(s) and time(s) of the condition assessment.

The type of structure (house, shed, garage, school)

Type of foundation for the facility (stacked stone, brick, on grade).

Written documentation of the interior (plaster with wallpaper, drywall
with wallpaper, painted drywall, brick, wood, etc.).

Written documentation of the exterior surface material.

a. When original exterior surface material is not visible, please annotate
as “original exterior covered by facade (vinyl siding, stucco, EIFS)

Documentation by image, including photos and videos. At a minimum,
video and photos shall be taken of the foundation, each corner, above all
windows and doorways.

Documentation by image of downspout discharge locations in relation to
the foundation.

Documentation of location (by measurement from a fixed location) of all
existing distress or notable defects of drywall, foundations, or the
structural components prior to the start of construction.

Vibration Monitoring

A. The VME shall provide vibration instrumentation and monitoring to ensure that
construction activities have not generated vibration levels that are in excess of
the Threshold and Shutdown Values and can provide real time notification
when these levels are exceeded.

B. The contractor shall provide and facilitate safe access at all times for the VME.
This includes providing keys for any lock boxes.

C. All work areas shall have sufficient lighting to facilitate proper performance
and inspection of work in accordance with applicable Federal, State, and local
laws, safety codes, regulations, and ordinance.

D. Maintenance

1.

The Contractor shall keep the jobsite and the vicinity of the geophones
clean during construction (G.C.C. 325).
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Instrument Protection: All instruments and markings shall be protected
to avoid being obstructed or otherwise damaged by construction
operations or the general public (G.C.C.803).

E. Installation

1.

Vibration monitoring equipment (Geophones) may only be moved once
per day and this must occur prior to daily construction activities.
Geophones may not be moved while construction activities are actively
occurring. A geophone may only be moved after prior consultation with
the VME.

When a Geophone is moved, the contractor shall notify the City
Construction Project Manager within 4 hours that the Geophone has been
relocated.

All placement and relocation of vibration monitoring equipment shall be
coordinated and approved by the VME. This shall be documented and
submitted to the City Construction Project Manager on a daily basis.

Vibration monitoring equipment (Geophones) locations shall not be
situated immediately above existing utilities and shall be installed per
manufacturer’s instructions.

Vibration Monitoring Instrumentation Installation: based on the
contractor’s means and methods, all instrumentation shall be installed at
the locations identified by the VME.

The construction activities are dynamic, as all work progresses and
changes, the vibration monitoring program and equipment may need to
increase and/or be placed in additional locations. The VME shall be
available at all times during construction activities to assist the
Contractor in making decisions.
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Figure 1

/l Begin
Initial Zone of Influence

Radial Area of Percussive Construction
Activities (ZOl)

F. Monitoring
1. Initial Readings:

a. The VME shall take initial baseline readings of the entire project site
prior to commencement of construction, including mobilization. This
is to establish a baseline and shall be provided to the Contractor and
the City Construction Project Manager. Baseline readings shall be
taken at a maximum spacing of every 500 feet along the alignment or
at the direction of the VME based upon the Contractor’s means and
methods.

G. Frequency

From the time of mobilization until demobilization, the contractor shall provide
continuous vibration monitoring any time vibration causing activities are being
performed on site. The Contractor’s VME shall be responsible for determining if
construction activities are vibration causing. The VME shall have the ability to
retrieve and review data and inspect the required instrumentation. The VME shall
provide the Contractor and the City Construction Project Manager with this data.

H. Response Values

When a response value from monitoring exceeds the VME’s established Threshold or
Shutdown Values, the Contractor shall immediately respond in the following manner:
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1. Threshold Value: The Contractor shall meet with the VME and City
Construction Project Manager to: 1) review interpretation of the data and
results, 2) review the construction means and methods, and 3) determine
what changes, if any, shall be made to better control vibration.

2. Shutdown Value: The Contractor shall stop all work immediately and
meet with the VME and City Construction Project Manager. The
contractor and the VME will develop a plan of action to reduce vibration.
At the sole discretion of the City Construction Project Manager, based on
recommendation from the VME, some work may continue while a plan of
action is being developed.

3. Once a plan of action is agreed upon by the Contractor, the VME and City
Construction Project Manager, modified construction activities may
begin.

If a Threshold or Shutdown value is reached during construction, the VME shall
submit a detailed vibration report showing a histogram of the event along with the
construction operations occurring at the time. This should be submitted within the
same time frame as the daily report, or within 24 hours of the completion of the
previous day’s operations.

. Reporting

1. Initial baseline values for vibrations collected prior to the start of
construction shall be submitted to the City Construction Project Manager
prior to the commencement of construction, including mobilization.

2. Vibration monitoring raw data collected throughout the project shall be
submitted to the City Construction Project Manager at a maximum of 24
hours after the collection of the data.

A summary of vibration data shall be submitted weekly including, but is
not limited to, the following:

a)A description of all construction activities occurring during vibration
monitoring.

b)A copy of the data sheets of vibration readings and proximity to
construction activities to the instrument location at the time of each
reading.
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3. Interpretation: The VME shall provide interpretations of monitoring data
and submit them to the City Construction Project Manager along with the
data. Data or interpretations shall not be published or disclosed to other
parties without advance written permission of the City Construction
Project Manager.

4. The Contractor shall submit a final summary report of all vibration
monitoring data at the completion of the project. All vibration monitoring
showing exceedance of Threshold or Shutdown values as presented under
this Section shall be highlighted and explained in the final summary
report.

PART4 - METHOD OF MEASUREMENT

No quantity measurement will be made for any of the work or materials required to
accomplish this aspect of the project. Payment will be based upon the completion of
the work in accordance with this specification.

The contractor’s VME shall be responsible for determining/defining the ZOI and the
external limits of the ZOl. When the external limits of the ZOIl are greater than the
250-foot minimum established in this specification, then all costs for supplemental
Pre-Construction Facility Assessments, FCAE labor and materials shall be included in
this lump sum bid item Vibration Monitoring and Public Outreach.

The lump sum price for Vibration Monitoring and Public Outreach shall include all of
the Contractor’s costs of whatsoever nature. The price bid shall include: all labor,
equipment, materials, subcontractors; furnishing submittals, baseline and monthly
reports; theft and vandalism protection; web-based data access and site training;
incidentals; meetings and coordination with business owners and residents as
necessary; and transportation to and from project site required to complete vibration
monitoring and public outreach during the entire project duration.

The Contractor shall submit a schedule of values prior to the first pay application for
interior assessments and exterior assessments of the “planned quantity” as shown on
sheet PFCA-01 of the Contract Drawings. The contractor shall furnish to the
Construction Project Manager a schedule of values no later than thirty (30) days prior
to the request of the first pay application. The schedule of values shall show the
amount included for each principal category of work and shall be in proper balance
(G.C.C. 903). The contractor’s Lump Sum bid price shall include all labor (FCAE),
equipment, materials, supplies and any incidentals required to complete the Pre-
Construction Facility Condition Assessment.
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PARTS5 - BASIS OF PAYMENT

At the option of the Construction Project Manager, one third of the lump sum price
for this item may be paid to the Contractor upon satisfactory completion of and/or
incorporation of proper measures. The second third may be paid upon fifty percent
completion of the work as determined by the percent of work completed on the day
of progress payment. The last third shall only be paid to the Contractor at after the
Construction Project Manager has received and accepted the Contractor’s final
summary report of all vibration monitoring data at the completion of the project.

Payment will be made under:

PAY ITEM PAY UNIT
Vibration Monitoring and Public Outreach Lump Sum
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Revise Section 101 of the Standard Special Provisions for this project as follows:
Subsection 101.01 shall include the following abbreviations:

e BMPs - Best Management Practices

e CASDP - Construction Activities Stormwater Discharge Permit

e CASM - Construction Activities Stormwater Manual

e CCD - City and County of Denver

e DADS - Denver Arapahoe Disposal Site

e DDPHE - Denver Department of Public Health and Environment
e DPR - City and County of Denver Parks and Recreation

e ECS - Erosion Control Supervisor

Revise Subsection 101.02 by deleting and replacing the following definitions for
this project as follows:

Contract Modification Order. Change Order per Revision of Subsection 104.02.

Day. Where the word “day” is used without the reference “calendar” or “working”
preceding it, it shall be interpreted as calendar day.

Department. The City and County of Denver, Colorado.

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

Holidays. Holidays observed by the City and County of Denver are:
e New Year’s Day
e Martin Luther King Day
e President’s Day
e Cesar Chavez Day
e Memorial Day
Juneteenth
Independence Day
Labor Day
Veteran’s Day
Thanksgiving Day
e Christmas Day

Inspector. The City and County of Denver’s Project Manager, or their designated
representative.
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Laboratory. The City and County of Denver’s designated laboratory to be designated
by the City Project Manager.

Pre-Construction Conference. A meeting of the City project personnel, Contractor
project personnel, and other stakeholders held prior to the beginning of construction
at which topics pertinent to the successful execution of the work are discussed.

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.

Region Transportation Director. The City and County of Denver’s Project Manager, or
their designated representative.

State. City and County of Denver (as applicable) acting through its authorized
representative.

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

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

1.

CASDP Narrative Worksheet with Narrative Report. The Narrative Report and
supporting documents should fully address the methods to be used to
prevent sediment, debris, and other pollutants from entering the M54
and/or State Waters in and around the project area. Proposed structural
and non-structural BMPs should be described with sufficient implementation
detail to ensure that the logical phases of the proposed construction project
meet the performance standards listed in the CASM.

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

3. Supporting documentation related to proposed BMPs that are not currently
identified in MHFD Vol. 3 or as otherwise published by CCD.

Any preparation of or adjustments to a SWMP must be performed either by or under
the supervision of a Professional Engineer licensed in the State of Colorado. SWMP
elements submitted to CCD shall also meet currently established criteria of the CDPHE
as the SWMP must meet all local, State and Federal requirements.

Subsection 101.02 shall include the following:

ANSI. American National Standards Institute. Z60.1 is the national standard for nursery
stock.

Backfill. The soil used from original excavation site or the act of placing soil in an
excavation.

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.

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

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.
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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.

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.

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

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

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

Denver Arapahoe Disposal Site (DADS): City and County of Denver disposal site.

Diameter Breast Height (DBH). Diameter of a trunk as measured by a diameter tape at
a height 54inches (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.

Erosion Control Supervisor (ECS). The Erosion Control Supervisor is assigned by the
Contractor to perform duties as described in this Section. The ECS shall be properly
trained in BMPs per requirements of subsection 208.03(c) and shall be under the
direction of a Professional Engineer licensed in the State of Colorado when performing
any modifications to the project Stormwater Management Plan (SWMP), as required by
CDPHE.

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

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

Finish Grade. Elevation of finished surface of planting soil.
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Final Stabilization. Point of construction when all ground surface disturbing activities
at the site have been completed and uniform vegetative cover has reached 70% of
pre-disturbance vegetative cover (as judged by comparison to nearest fallow
vegetation), or equivalent permanent features have been employed. At this point, all
temporary BMPs can be removed, all construction and equipment maintenance wastes
have been disposed of properly; and all elements of the Stormwater Management Plan
have been completed.

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.

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.

Major SWMP Modification. Changes to the original SWMP that removes or adds
additional area to the project or modifies the hydrology or drainage of the project. A
Major SWMP Modification requires the submission of revised Stormwater Management
Plan (SWMP) elements to the Permit Authority for review and approval. Any
adjustments to a SWMP must be performed either by or under the direction of a
Professional Engineer licensed in the State of Colorado.

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

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

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

2. designed or used for collecting or conveying stormwater.

3. which is not a combined sewer; and

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

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

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

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.

Project Manager. The CCD Project Manager, or their designated representative.

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 Z60.1

Root Collar. Also referred to as the root flare. The transition zone where the trunk and
root zone meet.
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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.

State Construction Stormwater Permit. Colorado Revised Statutes require that all
construction sites/development projects, which, by definition, disturb one or more
acres in area, shall be covered by a State issued general permit for construction
activities. Information on the application requirements for the State permit can be
obtained by phone at 303-692-3500; or by visiting their offices located at 4300 Cherry
Creek Drive South, Denver, CO 80246. or on the Web at:
https://cdphe.colorado.gov/water-quality-permits.

State of Colorado. City and County of Denver (as applicable) acting through its
authorized representative.

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.

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.
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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.

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.

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

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

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

3. For areas with groups or groupings of trees, if the distance between trees is
less than thirty feet (30’), the Tree Protection Zone may be combined and
treated as one contiguous area to create a more clearly defined and
manageable Tree Protection Zone.

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.

35



MHFD AGREEMENT NO. 22-06.12
CCD PN 2011-PROJMSTR-0000628 100% Submittal August 15, 2025

11
REVISION OF SECTION 101
DEFINITIONS AND TERMS

Unsuitable Materials. Unsuitable material 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.
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Revise Section 102 of the Standard Specifications as follows.
Subsection 102.01 shall include the following:

Contractors shall be prequalified with the City and County of Denver prior to
submitting a bid. Only prequalified bidders with the City and County of Denver will be
allowed to bid on this project.

Replace Subsection 102.05 with the following:

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

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

DWG Files of the following:
1. Alignments
Design Base Files
Existing Surface and Finished Grade
Topography
Right of Way

U N Wi

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

Additionally, the following project documents are electronically available as
supplementary information for this project.

1. “Standard Specifications for Construction General Contract Conditions.”
Prepared by the City and County of Denver, 2011 Edition.

2. “Regulated Asbestos Contaminated Soil Standard Operation Procedure.”
Prepared by the Denver Department of Public Health and Environmental,
Environmental Quality Division, dated May 2, 2019.
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3. “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.

4. “Pre-Dig Checklist for Contractors.” Prepared by the City and County of
Denver. Blank form will be provided by the Engineer and completed by the
Contractor.

5. “Urban Storm Drainage Criteria Manual, Volume 3, Best Management
Practices.” Prepared by the Mile High Flood District, dated November 2010.
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AWARD AND EXECUTION OF THE CONTRACT
Revise Section 103 of the Standard Specifications for this project as follows:
Subsection 103.03 shall include the following:

The payment bond shall be a guarantee that all those performing labor or furnishing
materials, supplies, rental items, tools, and equipment for the performance of the
Work under the Contract shall be paid.

The performance bond shall also be a guarantee for the repair or replacement of all
Work found to be defective or otherwise unacceptable for the term of the Contract.

Remove Subsection 103.04 and replace with the following.

103.04 Execution and Approval of Contract. The Contract will not be considered
effective until it has been fully executed by all the parties of the Contract.
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Revise Section 104 of the Standard Specifications for this project as follows:
Subsection 104.01 shall include the following:
The “construction limits” for the project work areas are defined in the Plans.

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.

Impacts to existing landscaping, concrete, sidewalk, structures, sprinklers, curbs,
gutters, etc. that occur beyond the Right-of-Way, shall be repaired by the Contractor
at their own expense.

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.

The project work is split into two separate contracts - the Civil Contract and the
Revegetation Contract. This specification package describes the Civil Contract.

The Civil Contractor will strip and stockpile topsoil and construct the finished grade
low by the topsoil depth. Once each phase/area is completed and accepted by the
Engineer, the Civil Contractor will no longer be responsible for maintenance and
repair of the finished grade. The Revegetation Contractor will then amend and place
topsoil, seed, blanket, mulch, and other plantings.

The Civil Contractor will hold the Construction Activities Stormwater Discharge (CASDP)
Permit. They will be required to coordinate with the Revegetation Contractor
(contracted separately through MHFD) so that the Revegetation Contractor may
complete their work as soon as the Civil Contractor has completed each phase/area.
Once the Civil Contractor’s work is complete and accepted, they will transfer the
CASDP to the Revegetation Contractor.
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Remove Subsection 104.02 and replace with the following:

Contractor Change Request

General:

A.

If the Contractor: (i) receives any instructions, interpretations or directives
which it believes are at variance with the Contract Documents or would require
the Contractor to accelerate or decelerate the Work; or (ii) identifies what it
believes are errors or omissions of any kind, including design errors or
omissions, in the Contract Drawings or Technical Specifications; or (iii)
encounters a differing site condition; or (iv) is delayed in performing the Work;
or (v) becomes aware of any other matter or circumstance that the Contractor
believes might require a change in the Contract Documents, Contract Time, or
Contract Amount, the Contractor shall give the Project Manager prompt written
notice of such matter and request a Change Order in a document identified as a
“Contractor Change Request.”

. Following submission of a Contractor Change Request, the Contractor shall

diligently continue performance of the Contract to the maximum extent
possible.

All Contractor Change Requests shall be dated, numbered sequentially, and
shall describe the action or event that the Contractor believes may require the
issuance of a Change Order. The Contractor shall also provide a description of
possible Contractor actions or solutions to minimize the cost of the Contractor
Change Request and, when possible, provide an estimate of the adjustment in
the Contract Time and Contract Amount which it believes is appropriate. D.
Contractor Change Request is subject to requirements in Subsection 109.03.
Contractor Change Requests submitted that do not meet the requirements of
Subsection 109.03 will be rejected.

Time Requirements:

A. With respect to orders, instructions, directives, interpretations,

determinations, or the discovery of any errors or omissions in the Contract
Documents, a Contractor Change Request shall be submitted before the
Contractor acts on them, but in no event more than five (5) Days after they
were reasonably received or discovered.
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With respect to any differing site conditions, a Contractor Change Request shall
be submitted before the conditions are disturbed, but in no event more than
five (5) Days after the conditions are reasonably first discovered.

With respect to delays, as set out below, a Contractor Change Request shall be
submitted as soon as the Contractor reasonably has knowledge of the delay, but
in no event more than five (5) Days therefrom.

. With respect to any other matter or circumstance that the Contractor believes

would require a Change, a Contractor Change Request shall be submitted as
soon as the Contractor reasonably has knowledge of the matter or
circumstance, but in no event more than five (5) Days after the Contractor
becomes aware of such circumstance or matter.

Submittal Requirements and Waiver of Claims:

A.

B.

C.

If the Contractor does not submit a Contractor Change Request within the time
required by above, any action by the Contractor related to such order,
direction, instruction, interpretation, determination, design error or omission,
or other matter, including delays or differing site conditions, will not be
considered by the City as a change to the Work and the Contractor waives any
claim for an adjustment on the Contract Amount or the Contract Time.

The Contractor shall, within ten (10) Days after submitting a Contractor Change
Request, provide the Project Manager with a complete and itemized proposal
that sets out as specifically as practicable the requested adjustments to
Contract Amount, Contract Time or other Contract provisions, and that contains
the other information required herein. The proposal shall also contain a
detailed explanation, citing all applicable provisions in the Contract
Documents, which supports the Contractor Change Request. If the Contractor
does not submit its itemized proposal for a Change Order within the time
described above or within such extension which the Project Manager, in his
discretion may have granted in writing, the Contractor waives any claim for an
adjustment in the Contract Amount or Contract Time arising out of the act or
event giving rise to or necessitating a Contractor Change Request.

The Contractor shall furnish, upon request, all additional information and data
that the Project Manager determines is needed to assist the City in evaluating
and resolving the Contractor Change Request through negotiation. The
Contractor shall give the City access to its books, correspondence, records,
electronic data bases and files, and other materials relating to the work
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described in the Contractor Change Request, shall require its Subcontractors
and Suppliers to provide the City with such access, and shall make its Personnel
and that of its Subcontractors and Suppliers available to discuss and answer
cost, schedule, and other questions related to such request. Clear and legible
copies of all necessary supporting records shall be provided to the City at no
cost. Failure to submit requested information may be a basis for denial of the
request.

Specific Provisions for Delay-Based Contractor Change Request:

A. If the Contractor Change Request is based in whole or in part on a delay of any
kind or nature, the complete itemized proposal shall include the following
information in addition to all other required information:

1.

The date, nature and circumstances of each event regarded as a cause
of the delay;

The names of all individuals acting on behalf of the City who are known
or believed by the Contractor to have direct knowledge of the delay;

If the Contractor claims acceleration costs of scheduled performance or
delivery, the basis upon which acceleration arose;

The identification of any documents and the substance of any oral
communications known to the Contractor which substantiate, refute or
concern such delay;

. ACritical Path Method (CPM) schedule corrected to reflect actual

performance, showing delay impacts as separate tasks and Contractor’s
mitigation of such impacts; and

The specific elements of Contract performance for which the Contractor
may seek an equitable adjustment, including: (a) Identification of each
Contract or schedule line item that has been or may be affected by such
delay; (b) To the extent practicable, identification of the delay and
disruption in the manner and sequence of performance, and the effect
on continued performance, that have been or may be caused by such
delay; (c) Identification of labor, materials, or both, or other cost items
including overhead and Subcontractor costs, that have been or may be
added, deleted or wasted by such delay, and a statement that the
Contractor is maintaining records by some generally accepted accounting
procedure that allows the separately identifiable direct costs due to the
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delay, and those not incurred as a result of the delay, to be readily
identified and segregated; and (d) Estimates of the necessary
adjustments to Contract Amount, Contract Time and any other Contract
provisions affected by the delay.

B. Any legal or administrative proceeding to review the awarding of the Contract
to the Contractor, or to review the awarding of any other contract to any other
contractor if the Contract is part of a City Project consisting of multiple City
Contracts, shall not be considered a delay caused in whole or in part by the
City or an act or omission within the control of the City or anyone acting on
behalf of the City.

Determination by Project Manager:

The Project Manager shall respond in writing to any timely Contractor Change Request
within ten (10) Days of receipt of the complete and itemized proposal in support of
the request. Failure of the Project Manager to respond within such time period shall
be deemed a denial of the Contractor Change Request. If a Contractor Change
Request is denied by the Project Manager, in whole or in part, any claim for an
increase in the Contract Amount or Contract Time arising out of the act or event
described in the Contractor Change Request is waived unless the Contractor timely
provides Notice of Intent to Claim.

Differing Site Conditions

The Contractor shall immediately, and before such conditions are disturbed, notify the
Project Manager, first verbally and later with a properly documented letter, of the
following:

A. Subsurface or latent physical conditions at the Work site differing materially
from those indicated in the Contract Documents, or physical conditions
differing from those conditions present at the time of bidding; or

B. Unknown physical conditions at the Work site, of an unusual nature, differing
materially from those ordinarily encountered and generally recognized as
inherent in work of the character provided for in the Contract Documents.

The City shall promptly investigate the conditions, and if it finds that such conditions
do materially differ and could not have been discovered, or reasonably inferred, from
the Contract Documents or a thorough inspection of the Work site by the Contractor,
and such conditions cause an increase or decrease in the Contract Amount, or
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Contract Time, the City shall issue a Field Order/Change Directive as specified above
under Contractor Change Request.

If the Contractor has not fully complied with the notice and submittal requirements of
this specification, with particular attention to not disturbing the site prior to allowing
the Project Manager to investigate the condition, the Contractor shall be deemed to
have waived its right to assert a claim for an adjustment in the Contract Amount or
Contract Time arising out of such differing site conditions.

Suspension of Work

The City may suspend all or any part of the Work by written order signed by the
Manager, without invalidating the Contract, for such period or periods as it may deem
necessary due to:

A. Any reason for the convenience of the City, with or without cause, including
but not limited to the availability of funding for the Project;

B. An order from a state or federal court or administrative agency; or
C. The Contractor's failure to perform any provision of the Contract Documents.

Upon receipt from the Manager of an order to suspend the Work, the Contractor shall,
within three (3) Days, submit a suspension plan to the Project Manager for
acceptance. The plan shall describe how the Contractor will store all materials in a
manner so that the materials will not become an obstruction or become damaged in
any way, what cost effective methods it will employ to prevent damage to or
deterioration of the Work and otherwise protect the Work, how suitable drainage will
be provided, what temporary structures will be necessary, and how the Contractor
will prepare for resuming the Work for the least possible remobilization cost. After
the plan is accepted, the Contractor shall implement it in accordance with
instructions received from the Project Manager.

Under no circumstance shall a suspension absolve the Contractor or the Contractor's
sureties of the duties and responsibilities guaranteed under the performance payment
bond(s). The Contractor shall again proceed with the Work when it is ordered to do so
in writing by the Manager.

Upon the resumption of the Work for all suspensions not involving the Contractor's
failure to perform in accordance with the Contract Documents, adjustment of
Contract Time, if appropriate, will be made by the Project Manager. Adjustment of
the Contract Amount, if any, will be within the Manager’s sole discretion and shall not
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in any event, exceed the cost of the extra work resulting from such suspension with a
revision to the Contract Amount.

Remove Subsection 104.03 and replace with the following:
Consideration (City’s Promise to Pay):

In consideration of the Contractor's promise of performance as detailed in the
Contract Documents, the City promises to pay the amounts due the Contractor in
accordance with the provisions of the Contract Documents.

The City’s promise to pay for the Work that the Contractor promises to perform is
limited by the City’s Charter and its Ordinances. A payment obligation of the City
hereunder, whether direct or contingent, shall extend only to funds appropriated by
the Denver City Council for the purpose of the Contract, encumbered for the purpose
of the Contract and paid into the Treasury of the City or otherwise lawfully made
available by the City. Unless authorized by law, (i) the City does not by this Contract
irrevocably pledge present cash reserves for payments in future fiscal years, and (ii)
this Contract is not intended to create a multiple-fiscal year direct or indirect debt or
financial obligation of the City. Other limitations are found in the law that the
Contractor is presumed to know.

Three such limitations on payment are listed below:

A. Under no circumstances will the City be liable for any extra Work that has not
been authorized by a properly executed Change Order, Change Directive or
Field Order.

B. No Change Order, Field Order, Change Directive or other form of directive to
the Contractor shall be issued, and no such order or directive shall be binding if
issued, if: (i) it would directly cause the aggregate amount payable under the
Contract to exceed the amount appropriated or otherwise lawfully made
available for the Contract, or (ii) it would require the Contractor to perform
additional compensable work which would cause the aggregate amount payable
to exceed such appropriated or provided amount.

C. It shall be the Contractor’s responsibility to verify that the amounts already
appropriated or otherwise made available for the Contract are sufficient to
cover the entire costs of the Work. Any work undertaken or performed in
excess of the amount appropriated or otherwise made available is undertaken
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or performed in violation of the terms of the Contract, without the proper
authorization, and at the Contractor's own risk.

Any limitations on the sources of funding for payments made under the Contract are
stated in the Contract Form.

Final Estimate and Payment:

After the Work has been accepted, the Project Manager, Designer or Contractor, as
appropriate, will prepare a final estimate of the total value of all Work performed
under the Contract. This will include all extra Work properly authorized and
performed. All prior estimates and payments shall be subject to correction in the final
estimate and payment; but in the absence of error or fraud, it shall be understood
that all estimates, when approved by the Manager, shall be conclusive evidence of the
Work performed and materials furnished. At the time of settlement, there shall be
deducted from the final estimate (i) all previous payments made to the Contractor
under the Contract, (ii) all amounts chargeable to the Contractor, (iii) all liquidated
damages due the City; (iv) all unpaid personal property tax, sales tax, use tax, and
occupational privilege tax due the City; and (v) all damages and all other costs,
expenses and charges properly chargeable to the Contractor under the terms of the
Contract. Final settlement shall be made in accordance with the Contract.

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
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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.

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 effects 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. Perform snow removal of the roadway (portion open to traffic) within the
project limits.

C. 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 trail/pedestrian.

C. Maintenance of traffic during suspension of work caused by the Contractor.
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D. Maintaining traffic during contract free time.
E. Perform snow removal of the sidewalk, trail, and trail detour within the project
limits.

Remove Subsection 104.06 and replace with the following:
Clean-up Upon Completion:

Prior to Substantial Completion of the Work, the Contractor shall remove all waste
materials, excess materials, tools, and equipment such as scaffolding, temporary
structures, and unneeded facilities such as fencing and sanitary facilities. Full
compliance with the Contract Documents is required throughout the Contract Time.

The Contractor shall clean and replace broken or scratched windows, clean and repair
all surfaces, and clean and adjust all units of equipment that are part of the various
building systems.

The Work constructed under these Contract Documents must be clean as defined in
the Technical Specifications and ready for full use before it is given a Final Inspection.

Final payment will not be made to the Contractor until all clean-up is done to the
satisfaction of the Project Manager.
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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
subsection 106.12 and 106.13.

Table 105-1 shall be revised to replace the following lines as follows:

Contractor

Review Time

(Special)

Calculations

Conservancy

Se'::.on Description Type P.E. §eal U?\:')te;:eavlitZw (working
Required? days)
206 Shoring Shé’iﬁﬂiﬁ?fs& Yes* City Bridge 10
514 Pedestrian Shop Drawing Yes* City Bridge 10
Railing
602 Reinforcing Steel Working No City Bridge 10
Drawing
603 Precast Culvert Shop Drawing Yes* City Bridge 20
Table 105-1 shall be revised to add the following lines as follows:
Contractor Review
Section Description Type P.E. Seal Specialty Time
No. Required?| Unit Review (working
days)
207 Topsoil Varies No No 10
. Floodplain/ROW
208 Temporary | Shop Drawing & |y, ., Permi[zting, City 20
Stream Crossing Calculations .
Bridge
212 Seeding Varies No No 10
Materials
614 Interpretive Sign | Shop Drawing & Yes* fﬁ?r: E;;iggair;? 20

Revise Subsection 105.07 to replace all CDOT email addresses with the City

Project Manager email address.

Replace Subsection 105.09 with the following:
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105.09 Coordination of Plans, Specifications, Supplemental Specifications, and
Special Provisions. These specifications, the supplemental specifications, the plans,
special provisions, and all supplementary documents are essential parts of the
Contract, and a requirement occurring in one is as binding as though occurring in all.
They are intended to be complementary and to describe and provide for a complete
work. In case of discrepancy, the order of precedence is as follows:

a) Special Provisions
1. Project Special Provisions (revisions to CDOT Standard Specifications).
2. Standard Special Provisions (updates to CDOT Standard Specifications).

b) Project Specific Detailed Plans and Details (Calculated dimensions will govern
over scaled dimensions)

c) Supplemental Specifications
1. CDOT Field Manual
2. CDOT Standard Specifications for Road and Bridge Construction

d) City and County of Denver Provisions, Specifications, and Plans

1. Transportation Standards and Details for the Engineering Division City and
County of Denver Public Works Department.

2. City and County of Denver Wastewater Specifications and Standard Details.

3. City and County of Denver Traffic Signal, Sign, and Pavement Marking
Standards Department of Transportation and Infrastructure.

4. Rules and Regulations of the Executive Director of the Denver Department
of Transportation and Infrastructure

5. Special Contract Conditions City and County of Denver Department of
Transportation and Infrastructure.

6. Denver Department of Aviation Department of Public Works Standard
Specifications for Construction General Contract Conditions.

e) Denver Water Specifications and Standard Details
f) Metro Water Recovery (MWR) Specifications and Standard Details

The Contractor shall not take advantage of any apparent error or omission in the
Contract. If the Contractor discovers an error or omission, the Engineer shall
immediately be notified. The Engineer will make corrections and interpretations as
necessary to fulfill the intent of the Contract.
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Subsection 105.12 (Cooperation Between Contractors) shall include the following:

Other construction agencies may be working near the project limits. The Contractor
for this project shall conduct and coordinate the work with these contractors so as
not to interfere with or hinder the progress and completion of the work being
performed by other agencies or contractors. The Contractor shall contact all
contractors working near the project limits and assign contact personnel between
them. The Contractor shall notify the Engineer in writing of these contacts and of
what arrangements have been made.

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.

The Contractor shall coordinate all lane closures to ensure that minimum lane
requirements are met.

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

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.

Replace Subsection 105.21 with the following:
Final Completion and Acceptance of the Work

a. Final Inspection. The Contractor shall notify the Project Manager in writing
when all punch list items have been completed and all clean-up has been done.
The Project Manager will then make the final inspection for the purpose of
ascertaining that the Work has been fully completed in accordance with the
requirements of the Contract Documents.

b. Final Acceptance. After the Project Manager has made the final inspection and
is satisfied that the Work has been completed in accordance with the Contract,
and is satisfied that all submittals have been make and accepted, all as-builts
and record documents have been completed and accepted, all Change Orders
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executed, all final quantities agreed to, and all other Contract Requirements
have been accomplished, the Project Manager shall issue a document
evidencing Final Acceptance. Final payment may then be processed in
accordance with the requirements of Subsection 107.21.
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REVISION OF SECTION 106
CONTROL OF MATERIAL

Revise Section 106 of the Standard Specifications for this project as follows:
Subsection 106.05 shall include the following:

For this project, Contractor process control testing of hot mix asphalt is voluntary.
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.
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REVISION OF SECTION 107
LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC

Revise Section 107 of the Standard Specifications for this project as follows:
Replace Subsection 107.02 (Permits, Licenses, and Taxes) with the following:

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

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
Section 404 - USACE Owner Owner will obtain the Section 404 -
Nationwide Permit 14 Individual Permit. Contractor shall comply

with the permit requirements.

Clean Water Act CDPHE Owner Owner will obtain the Section 401 - Water
Section 401 Water Quality Certification. Contractor shall
Quality Certification comply with the permit requirements.
NEPA Categorical FHWA Owner Owner will obtain the NEPA CE. Contractor
Exclusion (CE) shall comply with the CE requirements.
CLOMR FHWA Owner Owner will obtain CLOMR.
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Dewatering Permit
(COG-080000)

Permits, Required| Responsible Notes
Clearances, Etc. by: Party

Tree Removal Permit | CCD Contractor | Contractor will obtain a tree removal

Forestry permit prior to the removal of any trees
designated on the plans.
Building Permit CCD Contractor | Contractor will obtain a building permit for
the construction of walls.

Floodplain CCD Owner Owner will obtain the Floodplain

Development Permit Development Permit. Contractor shall

(SUDP) comply with the permit requirements.

Construction CCD Owner/ Owner will obtain the permit and will

Activities Contractor | transfer to the Contractor to modify as

Stormwater required based on the Contractor’s means

Discharge and methods. Contractor shall comply with

Permit (CASDP) permit requirements.

Colorado Discharge | CDPHE Contractor | Contractor will obtain the permit.

Permit System Contractor shall comply with permit

(CDPS) requirements.

General Permit for

Stormwater

Discharges

Associated with

Construction Activity

Municipal Separate | CCD Contractor | The Contractor shall be responsible for

Storm Sewer System adhering to the CCD MS4 permit COS-

(MS4) Permit 000001.

CDPHE Stormwater | CDPHE Contractor | Contractor to obtain permit. Contractor

Permit shall comply with permit requirements.

(COR400000)

CDPHE Construction | CDPHE Contractor | Contractor to obtain permit. Contractor

shall comply with permit requirements.
Discharge of contaminated water at any
time is not allowed.
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Access Permit
(TCAP)

Permits, Required| Responsible Notes
Clearances, Etc. by: Party

APEN (Air Pollution | CDPHE Contractor

Emissions Notice)

Permit

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.

Revocable Street CCD Contractor | These include the Method of Handling

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

Street Cut/ROW CCD Contractor | Contractor to apply through DES

Permit Construction Engineering at least two
weeks prior to scheduled start of work.
Traffic control plans and project schedule
must be approved prior to permit
application.

CCD Construction CCD Contractor | Pre-construction meeting with CCD

Permit Construction Engineering required prior to
start of work.

Method of Handling | CCD Contractor | The Contractor is responsible for submitting

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

Temporary CCD Contractor | Contact Parks Department at

Construction and Parks parks.locators@denvergov.org, 720-865-

6985. TCAP requires regular renewals,
typically monthly. Contractor shall perform
as required by the TCAP.

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.
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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 107.06 shall include the following:

Contractors shall comply with the CCD Noise Control Ordinance for all construction
activities scheduled to occur between the hours of 9:00 p.m. and 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 dB(A) in residential areas or 60 dB(A) 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.

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.

Applications shall be submitted through the Denver Department of Environmental
Health (DEH) at an approximate cost of $25.00 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 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) (II) 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.
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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.

Replace Subsection 107.16 with the following:
Right of Early Occupancy or Use:

The City shall have the right to take early beneficial possession of and to use any
completed or partially completed portions of the Work, even if Substantial
Completion of the Work has not occurred and even if the Work has not been finally
accepted. Such beneficial possession and early occupancy shall not constitute
Substantial Completion of such portions of the Work nor affect the City’s right to
assess liquidated damages as set out herein.

If the City elects to take possession of and to use any completed or partially
completed portions of the Work prior to Substantial Completion, an inspection shall
be made by the Contractor and the Project Manager. Based upon such inspection, the
Project Manager will attempt to list all incomplete Work items observed and shall
provide the Contractor with such list. However, the absence of an item from the list
shall not relieve the Contractor of responsibility to perform all of the Work. Any and
all areas so occupied will be subject to a final inspection when the Contractor
complies with Final Completion and Acceptance of the Work requirements within
Subsection 107.21.

At the time of such inspection, the parties shall also negotiate the responsibilities of
the City and the Contractor for security, maintenance, heat, utilities, property
insurance premiums. These negotiations are subject to the final approval of the
Manager. Contractor shall repair any damage to the completed or partially completed
Work at their cost and no additional payment will be made.

In the event the Contractor believes there will be an additional cost associated with
completion of the Work while the City occupies the Work in whole or in part under
these specifications, the Contractor shall advise the Project Manager by Contractor
Change Request of all such costs at or before the time of such inspection. If the
Contractor fails or refuses to furnish such cost information or fails or refuses to
comply with the Contractor Change Request procedure contained herein, the
Contractor shall be deemed to have waived any and all rights to assert any Claim
therefore at any time thereafter.
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If the City's need to occupy the Work prior to such time as the Work is complete is
caused by the Contractor's failure to complete the Work within the stipulated Period
of Performance, the Contractor shall bear any and all additional costs associated with
completing the Work.
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REVISION OF SECTION 108
PROSECUTION AND PROGRESS

Revise Section 108 of the Standard Specifications for this project as follows:
Replace Subsection 108.02 with the following:

108.02 Notice to Proceed. Written Notice to Proceed will be issued by the
Department and the Contractor shall start the Work within ten (10) Days of the date
of the Notice to Proceed. Thereafter, the Contractor shall prosecute the Work at such
place or places as the Contract Documents require or as the Project Manager directs
and shall fully complete the Work in every detail within the time limits set forth in
the Contract Documents. The above mentioned ten (10) Days is included in the
Contract Time.

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 using Microsoft Project software. The Contractor shall, once a month,
submit a progress report and an updated schedule and as requested by the Project
Manager.

The schedule shall include 7 days of down time (float) for utility conflicts and delays.

The Contractor will not be compensated for administrative, or management costs
incurred during down time for utility or other delays.

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 cold and warm/hot weather will be included in the cost
of the Work, and no additional payment will be made.
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Revise Section 109 of the Standard Specifications for this project as follows.
Replace Subsection 109.03 with the following:

If payment for the major part of the Work performed under the Contract is based on
specially identified units of construction rather than on a lump sum price, the
Contract will be known as a Unit Price Contract. In a Unit Price Contract, the number
of units set forth in the proposal may vary from the number of units actually
measured when the Work has been completed. When the accepted quantities of work
vary from the quantities in the Contract the Contractor shall accept as payment in
full, payment at original contract unit prices for the accepted quantities of work
done. Allowance will not be made except as provided in subsection 104.02 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. Should the measured number of
units of any one major item unit designation vary by more than twenty-five percent
(25%) from the number originally stated in the proposal for that designation, the
Contractor or the City may request that the unit price of that particular unit
designation be renegotiated. A major item is defined to be any item having an original
contract value in excess of 10 percent of the original contract amount. Any change in
a unit price resulting from such negotiation shall be binding only upon the full
execution of a formal Change Order, reflecting such change.

Replace Subsection 109.06(f) with the following:
Retainage:

The City shall deduct and retain a total of five percent (5%) from the total amount of
approved applications for payment, including Change Orders. The City may also
deduct in addition to retainage as stated above, the additional amount(s) of any and
all outstanding claims from each approved application for payment at the sole
discretion of the Project Manager.

After ninety-five percent (95%) of the Work has been satisfactorily accomplished by
the Contractor, the Project Manager, in his sole discretion, may decrease the retained
amount to a level that is no less than twice the value of the estimate of remaining
Work.
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Execution of the Contract by the Contractor shall constitute a waiver by the
Contractor to claim any right of payment of interest upon any such retained funds, or
to claim any right of payment of interest upon funds withheld.

Substitution of securities in lieu of retainage may be allowed at the sole discretion of
the Project Manager. Should the Contractor desire to substitute securities in lieu of
retainage, specific provisions must be made through and accepted by the Manager and
the City Attorney.

Additional Withholding of Progress Payments:

The City may, at any time, and at its sole discretion, withhold sums from progress
payments due the Contractor in addition to the amounts withheld as noted above.
Such additional withholding may be made for any of the following reasons:

A. Failure to repair, replace or remove defective Work.
B. Subcontractor or Supplier claims against the Contractor.

C. Failure to make payments to Subcontractors, or for labor, materials or
equipment.

D. Failure to obtain or comply with necessary permits and licenses or to comply
with applicable laws, ordinances, codes, rules and regulations or Executive
Orders.

E. Failure to pay prevailing wages or failure to make the required reports.

F. Failure to comply with affirmative action, equal employment opportunity, or
Small Business Enterprise, Minority Business Enterprise, Woman Business
Enterprise, or Disadvantaged Business Enterprise requirements set forth in the
Contract.

G. Failure to keep its Work progressing in accordance with the construction
schedule.

H. Failure to maintain contract documentation including, but not limited to,
updated schedules and record drawings, as required by the Contract
Documents.

I. Failure to perform the Work in accordance with the Contract Documents.

J. Failure to maintain a clean and orderly Work site.
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K. Failure to satisfactorily replace and or repair City property or the property of
others destroyed or damaged during the progress of the Work.

L. Acts or omissions that have delayed the performance of another contractor
which form the basis of a request that the City pay additional compensation to
the other contractor.

M. Failure to maintain a safe Work site.

N. Impairment of the capacity or use of, or damage to, any road, street, public
facility or other public property.

0. Failure of the Contractor to allow the City to inspect the Work as required or
requested by the City.

P. Acts or omissions that have delayed the performance of work by other City
Agencies.

Q. Failure to pay City personal property, sales, use, occupational privilege, or
other applicable taxes when due.

R. Failure to protect the City's interests.

Whenever the reasons for such withholding are removed, the City will make payment
of the sums withheld with the next regularly scheduled progress payment.

Replace Subsection 109.07 with the following:
Applications for Payment:

As soon as practicable before the day of the month designated by the Project Manager
for submittal of pay applications, the Project Manager and the Contractor will
estimate the dollar value of Work completed during the previous progress period.

Each progress payment application shall show the estimated quantities or unit prices
for all items listed in the Schedule of Values or the unit bid proposals. Each item shall
include its proportionate share of overhead, profit, and all other associated expenses.
For Unit Price Contracts, the quantities and unit prices shall be extended to show the
total amount of each item of Work during the previous progress period and the
summation of these amounts shall be the basis for the progress payment. For Lump
Sum Contracts, Lump Sum pay items shall be broken down in accordance with the
approved Schedule of Values.
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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.

Each progress payment application shall show each Subcontractor or Supplier
participating in the Work completed during the previous progress period and the
dollar amount of such participation. If the Contractor disputes a Subcontractor's or
Supplier's entitlement to a portion of the previous progress payment, the Contractor
shall submit to the City duplicate sets of a copy of a written communication from the
Contractor to such Subcontractor or Supplier explaining the Contractor's
determination not to render payment to such Subcontractor or Supplier, together with
proof of service of such written communication upon such Subcontractor or Supplier.

The application for payment shall be signed. Such signed application for payment shall
constitute a representation by the Contractor to the City that the Work has
progressed to the point indicated; that the Work covered by the estimate is in
accordance with the Contract Documents; that the money received as a result of the
application will be used to discharge the Contractor's obligations under the Contract
and that the Contractor is entitled to payment in the amount requested. The Project
Manager or the Designer, as appropriate, must also verify and certify the estimate of
Work completed prior to any acceptance by the City.

By submitting an application for payment, the Contractor warrants that: (i) the title
to the Work covered by the estimate of Work completed will pass to the City by
incorporation into the completed Work; (ii) the Work covered by previous estimates of

65



MHFD AGREEMENT NO. 22-06.12
CCD PN 2011-PROJMSTR-0000628 100% Submittal August 15, 2025

5
REVISION OF SECTION 109
MEASUREMENT AND PAYMENT

Work completed is free and clear of liens, claims, security interests or encumbrances,
except for any interest created by retainage; and (iii) no Work covered by the
estimate of Work completed is subject to an agreement under which an interest
therein or an encumbrance thereon is retained by the seller or otherwise imposed by
the Contractor or any other person or entity.

The Contractor shall not include in its application for payment any billing for
defective Work or for work performed by Subcontractors or Suppliers if it does not
intend to pay the Subcontractors or Suppliers for such work.

Approval of an application for payment of Work completed or actual payment by the
City shall not foreclose the right of the City to examine the books and records of the
Contractor to determine the correctness and accuracy of any item.

Replace Subsection 109.09 with the following:

After the Work has been accepted per Subsection 105.21, the Project Manager,
Designer or Contractor, as appropriate, will prepare a final estimate of the total value
of all Work performed under the Contract. This will include all extra Work properly
authorized and performed. All prior estimates and payments shall be subject to
correction in the final estimate and payment; but in the absence of error or fraud, it
shall be understood that all estimates, when approved by the Manager, shall be
conclusive evidence of the Work performed and materials furnished. At the time of
settlement, there shall be deducted from the final estimate (i) all previous payments
made to the Contractor under the Contract, (ii) all amounts chargeable to the
Contractor, (iii) all liquidated damages due the City; (iv) all unpaid personal property
tax, sales tax, use tax, and occupational privilege tax due the City; and (v) all
damages and all other costs, expenses and charges properly chargeable to the
Contractor under the terms of the Contract. Final settlement shall be made in
accordance with Subsection 107.21.
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REVISION OF SECTION 202
RECYCLING AND REUSE

Revise Section 202 of the Standard Specifications for this project as follows:
DESCRIPTION

Subsection 202.01 shall include the following:

This work consists of recycling or delivering items for reuse which are designated to

be removed as a part of this project. Concrete, concrete with reinforcing, and asphalt
items which are to be recycled shall be as shown in table 202-2.

Table 202-2
MATERIALS TO BE RECYCLED
RECYCLED ITEM MATERIAL

REMOVE ASPHALT PAVEMENT ASPHALT

REMOVE CURB, GUTTERS, SIDEWALK, & TRAIL CONCRETE

REMOVE CONCRETE MEDIAN CONCRETE

REMOVE INLET, CONCRETE LOW FLOW CHANNEL CONCRETE WITH REINF.
REMOVE MANHOLE (STORM SEWER) CONCRETE WITH REINF.
REMOVE CONCRETE BOX CULVERTS, WING WALLS CONCRETE WITH REINF.
REMOVE RCP PIPE AND FLARED END SECTIONS CONCRETE WITH REINF.

CONSTRUCTION REQUIREMENTS

Subsection 202.02 shall include the following:

Concrete, concrete with reinforcing, and asphalt shall be recycled at the following
location, or as approved by the Engineer:

Oxford Recycling

2400 West Oxford Avenue
Englewood, CO 80110-4340
(303) 762-1160

The Contractor shall maintain documentation of recycling deliveries and shall submit
copies of documentation to the Engineer.
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RECYCLING AND REUSE

BASIS OF PAYMENT
Subsection 202.12 shall include the following:
The cost for recycling, including delivery, fees, and all labor, shall not be paid for
separately, but will be included in the cost of the removal items. The cost for
delivery of reused items shall not be paid for separately but shall be included in the

cost of the removal items.

The Contractor shall submit certifications of delivery from the approved recycling
locations, prior to partial or full payment of the specific pay item.
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REVISION OF SECTION 202
REMOVAL OF STRUCTURES AND OBSTRUCTIONS

Revise Section 202 of the Standard Specifications for this project as follows:
Subsection 202.11 shall include the following:

Remove and Reuse Boulder Edging will be measured by the Linear Foot of Boulder
Edging removed and reset to the line and grade shown on the Plans and accepted.
Haul and the stockpiling of boulders will not be measured or paid for separately but
shall be included in the work.

Remove Grouted Riprap will be measured by the square yard area of grouted riprap
removed and disposed of.

Removal of Curb and Gutter will be measured by the linear feet of curb and gutter
removed and delivered to the off-site recycling yard.

Remove Concrete Sidewalk and Remove Concrete Trail will be measured by the square
yard area removed and delivered to the off-site recycling yard.

Remove Concrete Median will be measured by the square yard area removed and
delivered to the off-site recycling yard.

Removal of Detectable Warning will be measured by each unit removed and disposed
of.

Remove Manhole (Storm Sewer) will be measured by each unit removed and delivered
to the off-site recycling yard.

Remove Inlet will be measured by each unit removed and delivered to the off-site
recycling yard.

Remove Florida Avenue and Arkansas Avenue Culverts and Wingwalls will not be
measured but will be paid on a lump sum basis for the work to remove the concrete
box culverts and wing walls and deliver to the concrete materials to the off-site
recycling yard.

Remove Pipe (XX” RCP) and Flared End Section will be measured by the linear feet of
pipe and flared end section removed and delivered to the off-site recycling yard.
Embankment to restore grade to pre-excavated conditions will not be measured or
paid for but shall be included in the cost of the removal.
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Remove Existing Drop Structure (Florida Ave) will not be measured but will be paid on
a lump sum basis for the removal and disposal of the drop structure in entirety.

Remove Existing Drop Structure and Gabion Baskets (Channel) will not be measured
but will be paid on a lump sum basis for the removal and disposal of the drop
structure and gabion baskets in entirety.

Remove Concrete Low Flow Channel will be measured by the linear foot of the
concrete lined channel removed and delivered to the off-site recycling yard.

Remove Existing Low Water Crossing and Abutments will not be measured but will be
paid on a lump sum basis to remove and dispose of all material needed to remove the
low water crossing and abutments.

Abandon / Remove Manhole (Sanitary) will be measured by each manhole removed
and delivered to the recycling yard or abandoned in place by filling with flow-fill.

Abandon / Remove 8” Sanitary will be measured by the linear foot of 8-inch sanitary
sewer line removed and disposed of or abandoned in place by filling with flow-fill.

Abandon / Remove 24” Sanitary will be measured by the linear foot of 24-inch
sanitary sewer line removed and disposed of or abandoned in place by filling with
flow-fill.

Subsection 202.12 shall include the following:

Payment will be made under:

Pay Item Pay Unit
Remove and Reuse Boulder Edging Linear Foot
Remove Grouted Riprap Square Yard
Remove Curb and Gutter Linear Foot
Remove Concrete Sidewalk Square Yard
Remove Concrete Trail Square Yard
Remove Concrete Median Square Yard
Removal of Detectable Warning Each
Remove Manhole (Storm Sewer) Each
Remove Inlet Each
Remove Florida Avenue Culvert and Wingwalls Lump Sum
Remove Arkansas Avenue Culvert and Wingwalls Lump Sum
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Remove Pipe, 36” RCP and Flared End Section Linear Foot
Remove Pipe, 24” RCP and Flared End Section Linear Foot
Remove Pipe, 18” RCP and Flared End Section Linear Foot
Remove Existing Drop Structure (Florida Ave.) Lump Sum
Remove Existing Drop Structure and Gabion Baskets (Channel) Lump Sum
Remove Concrete Low Flow Channel Square Yard
Remove Existing Low Water Crossing and Abutments Lump Sum
Abandon / Remove Manhole (Sanitary) Each
Abandon / Remove 8” Sanitary Linear Foot
Abandon / Remove 24” Sanitary Linear Foot
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REVISION OF SECTION 202
REMOVAL OF ASPHALT PAVEMENT

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

This work includes removal and delivery of existing asphalt mat to the off-site
recycling yard or recycled into Hot Mix Asphalt within the project limits as shown on
the plans.

In Subsection 202.02 delete the seventh paragraph and replace with the following:
The existing asphalt mat shall be removed in a manner that minimizes contamination
of the removed mat with underlying material. The removed mat shall be delivered to
the off-site recycling yard per Revision of Section 202 - Recycling and Reuse or
recycled into new Hot Mix Asphalt for use on the project.

Subsection 202.11 shall include the following:

The removal of the existing asphalt mat will be measured by the square yard of mat
removed to the required depth and accepted.

Sawcutting pavement will not be measured separately but shall be included in the
work.

Subsection 202.12 shall include the following:
Payment will be made under:

Pay Item Pay Unit
Removal of Asphalt Pavement Square Yard

Unless otherwise specified in the Contract, the delivery of the asphalt mat to the off-
site recycling yard or its use recycling into Hot Mix Asphalt for the project will not be
measured and paid for separately but shall be included in the work.

Sawcutting pavement will not be paid for separately but shall be included in the
work.
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REVISION OF SECTION 202
REMOVAL OF TREES

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

This work includes the removal of trees as shown on the Plans.

Subsection 202.02 shall include the following:

Trees designated for removal are defined as having a diameter at breast height (DBH)
of 6 inches and greater. All other vegetation shall be removed under Section 201-
Clearing and Grubbing.

Prior to beginning construction, removal of designated trees shall be completed.

Once all directed tree removal is completed and accepted, no additional tree removal
will be allowed unless approved in writing by the Engineer.

A written description of work methods schedule shall be submitted and approved in
writing by the Engineer prior to work commencing. Trees shall be felled at the risk of
the Contractor. All work shall be done according to the following requirements:

(1) Tree stumps within the roadway prism or within 10 feet of the edges of
roadway pavement shall be completely removed and disposed of off the
Project.

(2) All other tree stumps within the project limits shall be ground 3 feet below
finished grade.

Subsection 202.12 shall include the following:
Payment will be made under:

Pay Item Pay Unit
Removal of Tree Each

All trees removed from the Project shall become the property of the Contractor and
shall be completely disposed of off-site by the Contractor.

Removal or grinding of tree stumps will not be paid for separately but shall be
included in the work.
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1
REVISION OF SECTION 203
EXCAVATION AND EMBANKMENT MATERIAL

Revise Section 203 of the Standard Specifications for this project as follows:
Subsection 203.01 shall include the following:

Disposal of non-recyclable surplus materials shall be made at the following location
and shall be included as a part of this Contract.

Denver Arapahoe Disposal Site (DADS)
3500 South Gun Club Road
Aurora, Colorado 80018

Subsection 203.03 shall include the following:

If clayey soils (AASHTO & UCSC Classification A-6 (8) CL) are encountered at the

proposed subgrade elevations, the soil shall be over-excavated to a depth of 2-feet
below the proposed subgrade level and replaced with granular soils having an AASHTO
Classification of A-2-4 or coarser.

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

Table 203-3
TESTING FREQUENCIES FOR QC

Minimum Testing

Test Type Test Standard Frequencies

_ ) One test per 400 lane
In Place Soil Density and CP 80 & CP 25 feet, and per each

Moisture Content vertical foot
Moisture-Density Curve T99 or T180 One per soil type
Soil Classification T89 and T90 One per soil type
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2
REVISION OF SECTION 203
EXCAVATION AND EMBANKMENT MATERIAL

Subsection 203.04 shall include the following:

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

Subsection 203.08, first paragraph, shall be deleted and replaced with the
following:

Proof rolling shall be conducted with a double tandem ten-wheel end-dump truck,
loaded to a minimum gross weight of 45,000 pounds; pneumatic tire equipment using
a minimum axle load of 18 kips per axle; or other equipment as approved by the
Engineer. A weight ticket from an approved scale shall be furnished by the Contractor
to substantiate the weight of the truck or equipment.

The Engineer may require hand operated compaction equipment or other methods to
evaluate areas not accessible to the above-mentioned truck or equipment.

Areas found to be weak, and those areas that failed, shall be ripped, scarified, dried,
or wetted as necessary and re-compacted to the requirements for density and
moisture at the Contractor’s expense.

Subsection 203.11(a) shall include the following:

Unless the source of the water is groundwater, dewatering of excavations shall not be
measured and paid for separately but shall be included in the earthwork item.

Reconditioning dewatered excavation shall not be measured and paid for separately
but shall be included in the earthwork item.

Excavation to finished subgrade per approved plan elevation shall be measured by
cubic yards removed. Truck bed volume or other volume calculation acceptable to the
Contractor and approved by the Engineer shall be used.

Subsection 203.11(f) shall be deleted and replaced with the following:

(f) Proof Rolling. Proof rolling will not be measured and paid for separately but
shall be included in the cost of the applicable Embankment pay item.
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3
REVISION OF SECTION 203
EXCAVATION AND EMBANKMENT MATERIAL

Subsection 203.12 shall include the following pay item:

Payment will be made under:

Pay Item Pay Unit

Earthwork, Excavation and Fill On-Site Cubic Yards
Earthwork, Excavation and Haul Offsite (to DADS)  Cubic Yards
DADs Disposal Fee Cubic Yards
Imported Embankment Material Cubic Yards

Stockpiling of embankment material utilized for utility backfill will not be measured
or paid for separately but shall be considered incidental to other work items.
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1
REVISION OF SECTION 207
STRIPPING AND STOCKPILING TOPSOIL

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

DESCRIPTION

207.01 This work consists of stripping and stockpiling the subsoils for the placement
of the topsoil at locations shown on the plans.

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

MATERIALS

207.02 General. Existing topsoil shall be stripped from the locations shown on the
plans. Stripped 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 materials, which would be detrimental
to growing native vegetation. 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 project. 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 as shown on the below.
If any of the material does not meet the criteria for the following classification, 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.
1. Topsoil shall meet the following conditions.

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

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

C. The soil texture shall be:

(1) Sand:  30% to 50%
(2) Silt: 30% to 50%
(3) Clay: 5% to 30%
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2
REVISION OF SECTION 207
STRIPPING AND STOCKPILING TOPSOIL

CONSTRUCTION REQUIREMENTS

207.03 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 100 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.

METHOD OF MEASUREMENT

207.04 Stripping and Stockpiling Topsoil material will be measured by the actual
number of cubic yards of topsoil placed in stockpiles and accepted.

BASIS OF PAYMENT

207.05The 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, Excavate and Stockpile Cubic Yard

Removal of clods, sticks, stones, debris, concrete, and asphalt in excess of 4 inches in
any dimension for all topsoil stockpiled will not be measured and paid for separately
but shall be included in the work.
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REVISION OF SECTION 208
SWEEPING (SEDIMENT REMOVAL)

Revise Section 208 of the Standard Specification for this project as follows:
Subsection 208.01 shall include the following:

This work includes sweeping paved surfaces during construction as part of the
project’s Best Management Practices (BMPs).

Subsection 208.03 shall include the following:

Paved surfaces adjacent to the construction site shall be swept by the close of
business day and during the day as needed when sediment and other materials are
tracked or discharged onto them.

Sweeping shall be completed with a pickup broom or equipment capable of collecting
sediment. Sweeping with a kick broom will not be allowed. Street sweepers using
water while sweeping is preferred in order to minimize dust. Flushing off paved
surfaces with water is prohibited.
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1
REVISION OF SECTION 208
EROSION CONTROL

Revise Section 208 of the Standard Specifications for this project as follows:

DESCRIPTION

Subsection 208.01 shall be deleted and replaced with the following:

208.01 This work shall consist of constructing, installing, maintaining, and removing
when required, BMPs during the life of the Contract until Final Stabilization to
prevent or minimize erosion, sedimentation, and pollution of any waters including
storm, drainageways, MS4, State Waters, and/ or wetlands. Work under this Section
includes the Contractor obtaining required Permits, utilizing SWMP elements provided
in the Contract, and/or SWMP elements specifically prepared by the Contractor as
defined herein. The work shall also consist of providing on-going maintenance and
monitoring of the SWMP as may be necessary due to the specific and/or dynamic
needs of the project as well as meet all requirements set forth within the CASM.

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

When a provision of this Section or an order by the Permit Enforcement Authority
requires that an action be immediate or taken immediately, it shall be understood
that the Contractor shall at once begin affecting completion of the action and pursue

it to completion in a manner acceptable to the Permit Enforcement Authority, and in
accordance with applicable Permitting requirements.

MATERIALS

Subsection 208.02 shall be deleted and replaced with the following:
Erosion control materials to be used for BMPs shall conform to each specific detail as

set forth within the project SWMP or as noted on the Plans. BMPs and materials shall
be subjected to review and approval by the Engineer.

CONSTRUCTION REQUIREMENTS

Subsection 208.03 shall be deleted and replaced with the following:

208.03 Permit Status, Schedule, and Erosion Control Supervisor.
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REVISION OF SECTION 208
EROSION CONTROL

Permit Status. An approved SWMP has been prepared and CASDP obtained by
CCD prior to bidding of the project and as such must be properly transferred to
the Contractor prior to the start of construction. The SWMP has been provided
within the Bid Documents and shall be made a part of the Contract. The
Contractor shall coordinate with the Engineer and Permit Authority to perform
the necessary transfer of the CASDP from CCD to the Contractor prior to the
start of construction. The CASDP transfer form can be obtained at:

1. https://www.denvergov.org/Portals/711/documents/CASDP%20TRANSFER%

20FORM. pdf.

2. The Permit transfer will be performed at no cost to the Contractor.

3. The following shall be completed by the Contractor before the CASDP will
be transferred from CCD to Contractor:

A.

B.

Complete Sections B and E (Permittee & Site Supervisor) of the
CASDP “Narrative Report Information Worksheet”.

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

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

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

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

If deemed necessary, the Contractor may propose modifications to
the approved SWMP once the CASDP has been transferred to the
Contractor. Per

CASDP requirements, the Contractor shall obtain the endorsement of
a

Professional Engineer licensed in the State of Colorado for any
proposed Major or Minor SWMP Modifications. This may require the

81


https://www.denvergov.org/Portals/711/documents/CASDP%20TRANSFER%20FORM.pdf.
https://www.denvergov.org/Portals/711/documents/CASDP%20TRANSFER%20FORM.pdf.
https://www.denvergov.org/Portals/711/documents/CASDP%20TRANSFER%20FORM.pdf.
https://www.denvergov.org/Portals/711/documents/CASDP%20TRANSFER%20FORM.pdf.
https://www.denvergov.org/Portals/711/documents/CASDP%20TRANSFER%20FORM.pdf.

MHFD AGREEMENT NO. 22-06.12
CCD PN 2011-PROJMSTR-0000628 100% Submittal August 15, 2025

3
REVISION OF SECTION 208
EROSION CONTROL

Contractor to provide or retain a Professional Engineer or
subcontract with the original Professional Engineer of the “For
reference only” erosion control Plans.

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

4. The City has already obtained the State Construction Stormwater Permit and
it shall be transferred to the contractor prior to construction in the same
way as the CASDP. The State Stormwater Permit Transfer form can be
obtained at:

https://www.colorado.gov/pacific/sites/default/files/notice%200f%20trans
fer%2 Oform.pdf

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

Schedule.

1. At least 10 working days prior to the beginning of any construction work,
the Contractor shall submit for approval a schedule for accomplishment of
temporary and permanent BMPs shown in the SWMP. This schedule shall
specifically indicate the sequence of clearing and grubbing, earthwork
operations, and construction of temporary and permanent BMPs. The
schedule shall include BMPs for all areas within the project boundaries,
including but not limited to haul roads, borrow pits, storage and other
staging sites.

2. Work shall not be started until the BMP schedule has been approved in
writing by the Engineer, and onsite pre-construction inspection is performed
and approved by CCD’s NPDES inspector. Once the work has started, and
during the active construction period, the Contractor shall update the
schedule for all BMPs on a regular basis, and as required to keep the SWMP
in compliance.
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REVISION OF SECTION 208
EROSION CONTROL

3. The Contractor shall incorporate into the project all BMPs that are
appropriate for the current phase of work, as outlined in the accepted
schedule.

Erosion Control Management (ECM). Erosion Control Management for this
project shall consist of SWMP administration, Erosion Control Supervisor, and
Erosion Control Inspections. The contractor shall assign to the project an
employee or subcontractor to serve as Erosion Control Supervisor (ECS). The
ECS shall be a person other than the Contractor’s superintendent, foreman, or
equivalent supervisory position. The ECS shall be experienced in aspects of BMP
construction and have satisfactorily completed a Colorado DOT or equivalent
ECS training program authorized by the City. Proof that this requirement has
been met shall be submitted to the Engineer at least 10 working days prior to
the beginning of any soil disturbance work. A list of authorized ECS training
programs is available from CCD upon request.

1. Per definition, the ECS shall be under the direction of a Professional
Engineer licensed in the State of Colorado when performing any
modifications to the project Stormwater Management Plan (SWMP).

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

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

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

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

D. Attend the preconstruction conference, erosion control preconstruction
inspection, project scheduling meetings, weekly construction/ field
meetings, substantial completion and final stabilization inspections, and
other meetings regarding construction that could impact water quality.
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. Evaluate all non-stormwater coming onto the site, such as springs,

seeps, and landscape irrigation return flow. If such flow is identified,
the ECS shall propose appropriate SWMP modifications to the Contractor
to protect off-site water from becoming contaminated with sediment or
other pollutants.

. Coordinate with the Contractor to implement necessary actions to

reduce anticipated or presently existing water quality or erosion
problems resulting from construction activities.

. Coordinate with the Contractor to ensure all labor, material, and

equipment deployed to meet SWMP requirements is judged
appropriately.

. During construction, update and record the following items in the SWMP

as changes occur to the following:
(1) Construction boundaries (may require Major SWMP Modification)
(2) Areas of disturbance (may require Major SWMP Modification)

(3) Areas used for storage of construction materials, equipment, soils, or
wastes.

(4) Location of any dedicated asphalt or concrete batch plants.
(5) Location of construction offices and staging areas.

(6) Location of work access routes during construction.

(7) Location of borrow and waste.

(8) Location of temporary and permanent stabilization

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

Amend the SWMP whenever there are: additions, deletions, or changes in
locations of BMPs. SWMP revisions shall be recorded immediately. Items
shall be dated and signed at the time of occurrence. Specifically,
amendments shall include the following:

A. A change in design, construction, operation, or maintenance of the site

which would require the implementation of new or revised BMPs; or

B. Changes when the SWMP proves to be ineffective in achieving the

general objectives of controlling pollutants in stormwater discharges
associated with construction activity.
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. Changes when temporary BMPs are no longer necessary from changes in

project phase and are removed. All inspection and maintenance activities
or other repairs shall be documented.

All inspection and maintenance activities or other repairs shall be
documented. The SWMP and documentation shall be kept on the project
site at all times.

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

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

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

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

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

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

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

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

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

D. Seven-day inspections are required during construction and at all times
until Final Stabilization has been achieved. Seeding and mulching of
disturbed areas does NOT count as final stabilization until such time as
70% pre disturbed vegetative cover has been achieved. Sites with growth
in place sufficient to deter erosion that have not yet achieved final
stabilization may petition the City to grant an alternative inspection
schedule while awaiting additional growth for final stabilization. These
inspections must be conducted in accordance with the above
paragraphs.

Subsection 208.04 shall be deleted and replaced with the following:

208.04 Control Measures for Stormwater.

(a)

BMP Implementation. The duration of the exposure of incomplete construction
to the effects of weather shall be as short as practicable. BMPs such as:
seeding, surface roughening, mulching, applying tackifier, use of geotextiles
and matting, permanent landscaping, or other selected BMPs shall be applied
within 14 calendar days of completion of grading/soil disturbance activities to
stabilize the construction site unless disturbed area is within 100 feet of an
MS4 or State Waters or has slopes of 3 to 1 or greater in which case BMPs shall
be implemented within 7 calendar days of completion of grading activities.
Disturbed areas where work is temporarily halted shall be temporarily
stabilized within 7 calendar days after the activity ceased unless work is to be
resumed within 30 calendar days after the activity ceased.
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Clearing and Grubbing. Clearing and grubbing operations shall be scheduled
and performed to minimize both the area of the project disturbed at a given
time and the amount of time that disturbed areas remain open. BMPs such as
temporary seeding are required between successive construction stages when
disturbed areas will not be stable or active for 30 calendar days or more. No
payment will be made for additional work required because the Contractor has
failed to properly coordinate the BMP schedule, thus causing previously
stabilized areas to be disturbed by operations that could have been performed
prior to the stabilization. Upon failure of the Contractor to coordinate the
permanent BMPs with the grading operations in a manner to effectively control
erosion and prevent water pollution, the Permit Enforcement Authority can
suspend the Contractor’s grading operations and the Engineer can withhold
monies due to the Contractor on current estimates until such time that all
aspects of the work are coordinated in an acceptable manner.

Work Outside the Limits of Construction. Non-contiguous areas outside the
limits of construction that are used by the Contractor that include, but are not
limited to, borrow pits, haul routes, storage and disposal areas, field offices,
maintenance, batching areas, etc., shall have appropriate BMPs implemented
by the Contractor at the

Contractor’s expense. Should said areas meet applicable CASDP Permit criteria,
the Contractor shall obtain a separate CASDP or amend existing CASDP for each
area as applicable at no additional expense to the City.

Maintenance. The Contractor shall continuously maintain erosion and sediment
control BMPs on a daily basis or as directed by the ECS so that they function
properly during and after construction (including work suspensions) until Final
Stabilization has been approved by the Permit Enforcement Authority.
Maintenance includes, but is not limited to, the following items:

1. From the time seeding and mulching work begins until the date the project
has reached Substantial Completion of Erosion Control, the Contractor shall
keep all seeded areas stabilized at all times. Any damage to seeded areas or
to mulch materials shall be promptly repaired.

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

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

4. All required mechanical and/ or manual street sweeping.
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5. Discretionary changes required of any regulatory enforcement officer.

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

Minor SWMP Modifications. Minor modifications to the SMWP shall be made in
the field by the Contractor and thoroughly documented in the Contractor’s
SWMP narrative and drawings. Should the Permit Enforcement Authority deem
minor field modifications inadequate, the Contractor may be required to:

1. make specific modifications as requested by the Permit Enforcement
Authority, or

2. return to the original approved design specifications.

Minor SWMP Modifications are allowed, covered under the original CASDP, and
required as part of standard maintenance and operation.

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

1. Make required revisions to comply with changing Federal or State
rulemaking if it occurs within timeframe of the project.

2. Make required revisions due to unforeseen or unplanned conditions leading
to deficient Drawings/ SWMP (hazardous materials encountered, landfills,
expansion of work limits, etc.)

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

Unforeseen Conditions. The Contractor shall direct the ECS (under the
supervision of a Professional Engineer licensed in the State of Colorado) to
design and implement BMPs for correcting conditions unforeseen during design
of the project, or as possible for emergency situations, which arise during
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construction. The project’s SWMP, MHFD Vol 3 standards and details, and
CDOTs “Erosion Control and Storm-Water Quality Guide,” and any approved

modification to these documents as proposed by the Contractor, shall be used
as reference documents for the purpose of designing appropriate BMPs.

Measures and methods proposed by the Contractor to deal with unforeseen
conditions shall be reviewed and approved in writing by the Permit
Enforcement Authority and the Engineer prior to implementation and
construction.

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

Substantial Completion of Erosion Control. When a CASDP is required for the
project, Substantial Completion of the project as defined by the CCD General
Contract Conditions cannot be reached until Substantial Completion of Erosion
Control has been granted. Granting of Substantial Completion of Erosion
Control must be requested by the Contractor and be approved by the Permit
Enforcement Authority in the form of a “Certificate of Substantial Completion
of Erosion Control”.

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

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

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

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

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

4. If not passing, the Permit Enforcement Authority transmits a letter of denial
for Final Stabilization with associated inspection report to Contractor.
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5. Stabilization, inspection and maintenance requirements shall continue until
confirmation of having met final closure requirements have been granted in
writing by the Permit Enforcement Authority. When Final Stabilization has
been reached, the Permit Enforcement Authority shall issue a “Certificate
of Final Stabilization”.

6. Once the Inactivation request is approved by CCD, the contractor can apply
to close the State Stormwater Permit.

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

Subsection 208.05 shall be deleted and replaced with the following:

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

Subsection 208.06 shall be deleted and replaced with the following:

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

(1) Noncompliance which may endanger health or environment.

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

(3) Discharge of stormwater which may cause an exceedance of a water quality
standard.

Subsections 208.07, 208.08, 208.09, and 208.10 shall be deleted.

METHOD OF MEASUREMENT

Subsection 208.11, fifth paragraph, shall be deleted and replaced with the
following:
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Prefabricated Concrete washout structure will be measured by the actual number of
structures that are installed and accepted, and if specified on the SWMP as in-ground
will include excavation, embankment, concrete, liner, erosion bales, fencing, and
containment and disposal of concrete washout and all other associated waste material.

BASIS OF PAYMENT

Subsection 208.12, first and second paragraphs, shall be deleted and replaced
with the following:

208.12 Pay for ECM and control measures including furnishing, installing,

maintaining, replacing (if not due to contractor negligence), removal, and disposal of
BMPs specified in the Contract will be paid for at the contract unit price for each item
that appears in the bid schedule.

Payment for Erosion Control Management (ECM) will be full compensation for all
labor, Professional Engineering (includes supervisory Professional Engineer licensed in
the State of Colorado), and/ or design fees to prepare modifications to Stormwater
Management Plan(s), revise or amend Permits, coordinate with State and Local
agencies, design special erosion control plans for emergency situations that develop
during construction or unexpected weather conditions, Erosion Control Supervisor,
and Erosion Control Inspectors to perform all the work described in this specification.

Subsection 208.12 shall include the following:

The cost for any corrective actions required by the State or CCD due to the
Contractor’s failure to obtain or comply with applicable Permits will be borne by the
Contractor, including fines and penalties. In the case of failures on the part of the
Contractor in controlling erosion, sedimentation, and/or water pollution, CCD may
provide the necessary corrective actions. All corrective action costs, including
Engineering costs, will be charged to the Contractor, and appropriate deductions will
be made from the Contractor’s monthly pay estimate.

The sole remedy for additional costs associated with installation of BMPs as required
by regulatory agencies to ensure compliance with local and State requirements shall
be per unit BMP as provided in the Bid Schedule of this Contract. The Contractor,
however, may submit a separate itemized Change Order for any required Major SWMP
Modification proposed by the City during the course of the project.
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Revise Section 208 of the Standard Specifications for this project to include the
following:

Subsection 208.01 shall include:

This work consists of controlling, dewatering, bypass pumping, and treating
groundwater and storm flows during construction.

The Contractor shall be responsible for the project and shall take such precautions as
may be necessary to construct the project in a dry condition and provide for drainage,
dewatering, and control of all surface and subsurface water and shall erect any
necessary temporary structures or other facilities at his expense. All Water Control
and Dewatering shall comply with the USACE 404 permit, the CPW SB 40 permit,
COG08000, and COG317000 if remediation is required.

Subsection 208.02 shall include:

On-site materials meeting specifications may be used within the limits of construction
to construct temporary dams and berms. Other materials may also be used if desired
by the Contractor.

Subsection 208.03 shall include:

A. General:
A dewatering permit is required for this project. The Contractor is responsible for
obtaining this permit in accordance with Revision of Section 107 of these Project
Special Provisions.

The Contractor shall develop and submit a Water Control and Dewatering Plan for
approval by Engineer prior to the start of work. The plan shall show the phasing of
the construction including all methods and devices (indicated in each phase) used
to control water and dewatering of excavations.

For all work, the Contractor shall provide suitable equipment and labor to remove
water and shall keep the excavations dewatered so that construction can be
carried on under dewatered conditions. Water control shall be accomplished such
that no damage is done to adjacent banks or structures. The Contractor is
responsible for familiarizing himself with all site conditions that may affect the
work including surface water, level of groundwater, and the time of year the work
is to be done. All excavations made as part of dewatering operations shall be
backfilled with the same type of material as was removed and compacted in
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accordance with Section 203 and Revisions, except where replacement by other
materials is specified.

At all times outside of performing construction activities, Contractor shall not
leave construction equipment and materials within or near the flow paths of
surface water. Damage to the Contractor’s equipment and materials will be at the
Contractor’s expense.

B. Groundwater Control:
The Contractor shall install adequate measures to maintain the level of
groundwater required to do the work. For waterline installation, the trench shall
be dewatered to a minimum depth of two (2) feet below the lowest excavated
point.

C. Groundwater Treatment:
The Contractor shall capture and test all groundwater experienced during the
course of work. If the groundwater tests indicate contamination levels above
CDPHE standards for discharge, the Contractor shall treat the captured
groundwater on site to mitigate the contamination prior to discharge.

Subsection 208.12 of the Standard Specifications shall include:

Payment for Dewatering and Storm Sewer Bypass pumping will be made at contract
lump sum prices for each item. Work includes all equipment, labor, materials,
incidentals for evaluation, design, construction, monitoring, maintenance of measures
to control surface water and groundwater during construction and
removal/restoration to preexisting or plan elevations and materials after
construction.

Payment for Groundwater Treatment will be made on a monthly basis and shall
include all materials, labor, pumping and storing groundwater, testing, and mitigation
treatment for all groundwater captured during the course of the work.

No payment will be made for temporary erosion control devices for which there is not
a pay item in the bid schedule. All additional temporary erosion control devices
required as part of the Contractor’s Water Control plan shall be included in the pay
item “Dewatering.”
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Payment will be made under:

Pay Item Pay Unit
Dewatering Lump Sum
Storm Sewer Bypass Lump Sum
Groundwater Treatment Month
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REVISION OF SECTION 210
LANDSCAPE BOULDERS SALVAGED AND RESET

Revise Section 210 of the Standard Specifications to include the following:
DESCRIPTION

This work consists of excavating, stockpiling, and relaying existing landscape boulders
to the lines, grades, and locations shown on the Plans.

CONSTRUCTION REQUIREMENTS

The Contractor shall excavate the existing landscape boulders from locations as shown
on the Plans and may place the boulders in stockpiles.

Prepare the site to receive the re-laid landscape boulders by excavating to the depth

required for the landscape boulders as shown on the Plans. Place landscape boulders
per the requirements of Section 506.

METHOD OF MEASUREMENT

Landscape Boulders Salvaged and Reset will be measured by each re-laid boulder in its
final location.

BASIS OF PAYMENT

The accepted quantity of Landscape Boulders Salvaged and Reset will be paid for at
the contract unit price per cubic yard. Payment will be made under:

Pay Item Pay Unit
Landscape Boulders Salvaged and Reset Each

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

Structure Excavation will not be measured but shall be included in the work.

Excavation and stockpiling of landscape boulders will not be measured or paid but
shall be included in the work.
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SECTION 240
PROTECTION OF MIGRATORY BIRDS
BIOLOGICAL WORK PERFORMED BY THE CONTRACTOR'S BIOLOGIST

Add Section 240 to the Standard Specifications for this project as follows:
DESCRIPTION
240.1 This work consists of protecting migratory birds during construction.

MATERIALS AND CONSTRUCTION REQUIREMENTS

240.2 The Contractor shall schedule 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 protected by the Migratory Bird Treaty Act
(MBTA). The Contractor shall retain a qualified wildlife biologist for this project. The
wildlife biologist shall have a minimum of three years’ experience conducting
migratory bird surveys, raptor surveys, and implementing the requirements of the
MBTA. The Contractor shall submit documentation of the biologist's 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.

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 shall be
submitted to the Engineer.

(a) Vegetation Removal and Surveys
Migratory Bird Treaty Act (MBTA). 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. All areas scheduled for clearing and
grubbing between April 1 and August 31 shall first be surveyed within the
work limits for active migratory bird nests.

Raptor Nest Survey. The Contractor's Section wildlife biologist shall survey
for active migratory bird nests within 50 feet outside work limits and 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. If construction activities are located within the Colorado
Division of Wildlife (CPW) recommended buffer zone for specific raptors,
"NO WORK" zones shall be established around active sites during
construction according to the CDOT standards. 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, the nest is unoccupied, or in consultation with CPW.
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Bald Eagles Survey. The wildlife biologist shall conduct dusk and dawn
surveys of Bald Eagle roosts within seven days prior to the start of any
construction during the winter season, November 15 to March 15. If a Bald
Eagle roost is identified, construction activity shall not proceed within 0.25
mile of active nocturnal roost sites between November 15 and March 15.

Right of Entry. Contractor personnel shall enter areas outside CDOT right of
way 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 active 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 should occur before April 1 or after August 31 if possible. If
tree and shrub removal or trimming will occur between April 1 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 tree and 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, or as required
by the CDOW Standards, from each nest to be undisturbed. This buffer
dimension may be changed if determined appropriate by the CDOT
wildlife biologist, Colorado Parks and Wildlife, 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.
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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.

If birds establish a nest within the survey area, an appropriate buffer of
50 feet will be established around the nest by the CDOT biologist. This
buffer dimension may be changed if determined appropriate by the
CDOT 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.

(b) Work on structures. The Contractor shall prosecute work on structures in a
manner that does not result in a taking of migratory birds protected by the
MBTA. The Contractor shall not prosecute the work on structures during the
primary breeding season, April 1 through August 31, unless he takes the
following actions:

(1) The Contractor shall remove existing nests prior to April 1. If the
Contract is not awarded prior to April 1 and CDOT has removed existing
nests, then the monitoring of nest building shall become the
Contractor’s responsibility upon Notice to Proceed.

(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, they shall be removed
before the nest is completed. Water shall not be used to remove the
nests if nests are located within 50 feet of any surface waters.
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If an active nest become 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 wildlife
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.

(c) Taking of a Migratory Bird. 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.

METHOD OF MEASUREMENT

240.3 Wildlife Biologist will be measured by the actual authorized number of hours a
wildlife biologist is on site performing the required wildlife surveys and
documentation (record of nest location and protection method).

Removal of nests will be measured by the actual number of man-hours spent removing
inactive nests just prior to and during the breeding season, April 1 through August 31.
During this period, the Contractor shall submit to the Engineer each week for approval
a list of the workers who removed nests and the number of hours each one spent
removing nests.

BASIS OF PAYMENT

240.4 The accepted quantities measured as provided above will be paid for at the
contract unit price for each of the items listed below that appear in the bid schedule.

Payment will be made under:

Pay Item Pay Unit
Wildlife Biologist Hour
Removal of Nests Hour

Payment for 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)

Payment for Removal of Nests will be full compensation for all work and material
required to complete the work.
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REVISION OF SECTION 250
ENVIRONMENTAL, HEALTH AND SAFETY MANAGEMENT

Revise Section 250 of the Standard Specifications for this project as follows:
Subsection 250.01 shall include the following:

This project is being constructed near the vicinity of an historic landfill. The
Contactor should expect to encounter Asbestos contaminated soils.

Subsection 250.09 shall include the following:
All work related to the management of contaminated soils will not be measured but
will be included in the lump sum pay item “Certified Asbestos Building Inspector

(CABI) Allowance.”

Disposal of contaminated soil will be measured by the actual cubic yards of
contaminated soil disposed of.

Subsection 250.10 shall include the following:

Payment will be made under:

Pay Item Pay Unit
Certified Asbestos Building Inspector (CABI) Allowance Lump Sum
Asbestos Disposal Allowance Cubic Yard

Partial payments will be made on a prorated monthly basis for Certified Asbestos
Building Inspector (CABI) Allowance based on the Contractor’s schedule of earthwork
activities.
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REVISION OF SECTION 304
AGGREGATE BASE COURSE

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

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

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

Reclaimed asphalt pavement (RAP), asphalt millings, or asphalt in any form
whatsoever shall not be substituted for or used in Aggregate Base Course (Class 6).

Subsection 304.06 shall include the following:

All material within the street section and ROW flatwork shall be compacted to 95% of
maximum density as determined in accordance with AASHTO T-180; all areas outside
the street section shall be compacted to 90% of the maximum density determined in
accordance with AASHTO T-180. The Aggregate Base Course shall be proof rolled with
a heavily loaded pneumatic-tire vehicle within 48 hours prior to the placement of any
pavement. Areas which deform more than 0.5 inch under heavy wheel loads shall be
removed, replaced (as necessary), and reworked to achieve a stable subgrade prior to
paving.

Subsection 304.08 shall include the following:

Aggregate base course used in place of Embankment Material shall be approved in
advance by the Engineer.
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REVISION OF SECTION 403
HOT MIX ASPHALT

Revise Section 403 of the Standard Specifications for this project as follows:
Subsection 403.02 shall include the following:

August 15, 2025

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

Table 403-1
Propert Test Value For Grading
y Method 5(100) Patching
Air Voids, percent at: N (design) CPL 5115 3.5-4.5 3.5-4.5
Lab Compaction (Revolutions): N (design) CPL 5115 100 100
Stability, minimum CPL 5106 30 30
Aggregate Retained on the 4.75 mm (No. 4)
Sieve for S, SX and SG with at least 2
Mechanically Induced fractured faces, % CP 45 70 70
minimum
Accelerated Moisture Susceptibility Tensile CPL 5109 80 80
Strength Ratio (Lottman), minimum Method B
- . . . CPL 5109
Minimum Dry Split Tensile Strength, kPa (psi) Method B 205 (30) 205 (30)
Grade of Asphalt Cement, Top Layer PG 64-22 PG 64-22
Grade of Asphalt Cement, Layers below Top PG 64-22 PG 64-22
Voids in the Mineral Aggregate (VMA) % CP 48 See Table See Table
minimum 403-2 403-2
Voids Filled with Asphalt (VFA), % Al MS-2 65-75 65-75
Dust to Asphalt Ratio
Fine Gradation CP 50 0.60 - 1.20 0.60 - 1.20
Coarse Gradation 0.80 - 1.60 0.80 - 1.60

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

be approached with caution because of constructability problems.
Note:

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

Gradations for mixes with a nominal maximum aggregate size of one-inch or larger

are considered a coarse gradation if they pass below the maximum density line at

the #4 screen.

Gradations for mixes with a nominal maximum aggregate size of 3/4” to 3/8” are
considered a coarse gradation if they pass below the maximum density line at the

#8 screen.

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

#16 screen.
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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 Form 429. CDOT may select a different AC content other than the one
shown at optimum on the Contractor’s mix design to establish the production targets
as contained on 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
Nominal Minimum Voids in the Mineral Aggregate (VMA)
Maximum Size*, ***Design Air Voids **
mm (inches) 3.5% 4.0% 4.5% 5.0%
37.5 (1Y2) 11.6 1.7 11.8
25.0 (1) 12.6 12.7 12.8
19.0 (%) 13.6 13.7 13.8 N/A
12.5 (2) 14.6 14.7 14.8
9.5 (%) 15.6 15.7 15.8
4.75 (No. 4) 16.6 16.7 16.8 16.9
* 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
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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.

Contractors proposing to use WMA shall supply detailed design, production and
acceptance testing requirements prior to completion of the Form 43. Approved WMA
submittals shall contain all of this information prior to CDOT approval. Only CDOT
Approved WMA incorporating additives from the Approved Products List (APL) will be
allowed for use on the project.

Hot mix asphalt for patching shall conform to the gradation requirements for Hot Mix
Asphalt (Grading S).

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 (7”) Ton
Hot Mix Asphalt (10”) Ton

Aggregate, asphalt recycling agent, asphalt cement, additives, hydrated lime,
emulsified asphalt for prime and tack coats, 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
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PG binder grade, any change to the submitted mix design optimum asphalt

cement content to establish production targets on 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 Form 43 are from 0.1 to
0.5 percent. However, the Contractor should anticipate the AC increases typical of
HMA mixes. Contractors bidding the project should anticipate this change and factor
it into their unit price bid.

Asphalt cement used in Hot Mix Asphalt (Grading S) and 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.
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REVISION OF SECTION 503
DRILLED SHAFTS (SPECIAL)

Revise Section 503 of the Standard Specifications for this project as follows:

Delete all references to Reinforcing Steel for this project including Subsection 503.06
and Subsection 503.17, and the second paragraph of Subsection 503.22.

Subsection 503.23 shall include the following:
Payment will be made under:

Pay Item Pay Unit
Drilled Shaft (36-Inch) (Special) Linear Foot
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REVISION OF SECTION 504
SOLDIER PILE WALL

Delete Section 504 of the Standard Specifications for this project and replace with the
following:

DESCRIPTION

504.01 This work consists of constructing soldier pile walls at the locations and to
the line and grades shown on the plans.

MATERIALS

504.02 Materials shall meet the requirements of the following sections:

Structure Backfill Class 1 206.02
Concrete Class BZ 601.02
Portland Cement 701.01
Aggregates for Concrete 703.01, 703.02
Premolded Joint Filler 705.01
Welded Shear Studs 509.12

Steel Reinforcing Bar 709.01

Epoxy Coated Steel Reinforcing Bar 709.01

Paints 708

Timber Lagging 710.06
Preservative Treatment for Timber Lagging 710.06

Soldier Piles 502.02
Concrete Curing Materials and Admixtures 711.02, 711.03
Fly Ash 701.02

Water 712.01
Prefabricated Drainage Mat 712.12

CONSTRUCTION REQUIREMENTS

504.03 Quality Assurance. The steel soldier piles shall be placed so that the
centerline of the pile at the top is within 1 inch of the Plan location. The steel soldier
pile shall be plumb, to within 0.5 percent of the length based on the total length of
the pile.
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Welding, repair welding, and welding inspection shall conform to the requirements
of Sections 502 and 509 for welding, repair welding, and welding inspection for all
other steel fabrication.

504.04 Submittals. The Contractor shall submit one electronic submittal of Shop
Drawings and certified material test reports for all structural steel, including the
steel soldier piles to the Engineer for review prior to fabrication.

The Contractor shall submit shop drawings and sealed calculations by a Professional
Engineer registered in the State of Colorado for the permanent timber lagging.

The Contractor shall submit shop drawings consisting of forming plans for the
concrete fascia panels to the Engineer for review a minimum of 14 days prior to the
start of wall construction.

1. Where the lateral pressure from concrete placement is less than or equal to the
design earth pressure, the Contractor may tie forms directly to the soldier piles.

2. Where the lateral pressure from concrete placement is greater than the design
earth pressure, the Contractor shall follow one of the following procedures:

a. Tie the forms to strongbacks behind the lagging, or use some other system that
confines the pressure from concrete placement between the lagging and the
form panels, in addition to the ties to the soldier piles.

b. Reduce the rate of placing concrete to reduce the pressure from concrete
placement to less than or equal to the design earth pressure in addition to the
ties to the soldier piles.

c. Follow a procedure with a combination of a. and b.

3. The Contractor shall design the forms for an appropriate rate of placing concrete
so that no cold joints occur, considering the wall thickness and height, and volume
of concrete to be placed.

The Contractor shall submit Working Drawings consisting of a shaft installation plan to
the Engineer for review a minimum of 14 days prior to the start of wall construction.
In preparing the submittal, the Contractor shall reference the available subsurface
data provided in the Contract test hole boring logs and the geotechnical report(s)
prepared for this project. This plan shall provide at least the following information:

1. An overall construction operation sequence and the sequence of shaft
construction.
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2. List, description, and capacities of proposed equipment including but not limited
to cranes, drills, augers, bailing buckets, final cleaning equipment, and drilling
units. The narrative shall describe why the equipment was selected and describe
equipment suitability to the anticipated site and subsurface conditions. The
narrative shall include a project history of the drilling equipment demonstrating
the successful use of the equipment on shafts of equal or greater size in similar
soil/rock conditions.

3. Details of shaft excavation methods including proposed drilling methods, methods
for cleanout of the shafts, disposal plan for excavated material and drilling slurry
(if applicable), and a review of method suitability to the anticipated site and
subsurface conditions.

4. Details of the method(s) to be used to ensure shaft stability during excavation and
concrete placement (e.g., using temporary casing, slurry, or other means to
prevent caving or bottom heave). This shall include a review of method suitability
to the anticipated site and subsurface conditions. If temporary casings are
proposed, casing dimensions and detailed procedures for casing installation and
removal shall be provided. If slurry is proposed, detailed procedures for mixing,
using, maintaining, and disposing of the slurry shall be provided. A detailed mix
design, and a discussion of its suitability to the anticipated subsurface conditions
shall also be provided for the proposed slurry.

5. Details of soldier pile placement including internal support bracing and
centralization methods.

6. Details of concrete placement including proposed operational procedures for
pumping and/or tremie methods.

7. Details of the device used to prevent unauthorized entry into a shaft excavation.

8. The method to be used to form the horizontal construction joint at the top
elevation specified for concrete Class BZ in the shaft.

504.05 Shaft Excavation. Shafts shall be excavated to the required depth as shown
in the Plans. The diameter of the shaft shall be as shown in the Plans. The excavation
shall be completed in a continuous operation using equipment capable of excavating
through the type of material expected to be encountered.

The Contractor may use temporary telescoping casing to construct the shafts.

If the shaft excavation is stopped the shaft shall be secured by installation of a safety
cover. It shall be the Contractor’s responsibility to ensure the safety of the shaft and
surrounding soil and the stability of the sidewalls. A temporary casing, slurry, or other
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methods specified in the shaft installation plan shall be used if necessary to ensure
such safety and stability.

Where caving in conditions are encountered, no further excavation will be allowed
until the Contractor has implemented the method to prevent ground caving as
submitted in accordance with item 4 of the Shaft Installation Plan.

No more than 2 inches of loose or disturbed material, for soldier piles with permanent
ground anchors, nor more than 12 inches of loose or disturbed material, for soldier
piles without permanent ground anchors, shall be present at the bottom of the shaft
just prior to beginning concrete placement.

The excavated shaft shall be inspected and receive acceptance by the Engineer prior
to proceeding with construction.

When obstructions are encountered, the Contractor shall notify the Engineer
promptly. An obstruction is defined as a specific object (including, but not limited
to, boulders, logs, and previously fabricated objects) encountered during the shaft
excavation operation that prevents or hinders the advance of the shaft excavation.
When efforts to advance past the obstruction to the design shaft tip elevation result
in the rate of advance of the shaft drilling equipment being significantly reduced
relative to the rate of advance for the rest of the shaft excavation, then the
Contractor shall remove the obstruction under the provisions of this specification.
The method of removal of such obstructions, and the continuation of excavation
shall be as proposed by the Contractor and approved by the Engineer.

The temporary casings for the shafts shall be removed. A minimum 5-foot head of
concrete shall be maintained to balance the soil and water pressure at the bottom of
the casing. The casing shall be smooth.

504.06 Soldier Pile Installation. Soldier piles, if spliced, shall conform to all
requirements of Section 502.12.

The prefabricated steel soldier piles shall be lowered into the drilled shafts and
secured in position. Concrete cover over the soldier pile shall be 3 inches minimum.

The steel soldier piles and attachments shall be shop painted after fabrication to the
limits shown in the Plans with one coat of inorganic zinc primer. The welded shear
studs may be attached before or after painting. Paint damaged by welding shear studs
in place does not require repair.
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504.07 Shaft Backfill. The excavated shaft shall be backfilled as shown in the Plans
and subject to the following requirements:

1. Dry shaft excavations shall be backfilled with Concrete Class BZ.

2. Wet shaft excavations shall be backfilled with Concrete Class BZ, placed in
accordance with the following requirements for seal concrete:

a)

The Contractor shall place the concrete underwater inside a watertight
cofferdam, tube, or caisson. Seal concrete shall be placed in a compact
mass in still water. It shall remain undisturbed and in still water until fully
set. While seal concrete is being deposited, the water elevation inside and
outside the cofferdam shall remain equal to prevent any flow through the
seal in either direction. The cofferdam shall be vented at the vent elevation
shown in the Plans. The thickness of the seal is based upon this vent
elevation.

The seal shall be at least 18 inches thick unless the Plans show otherwise.
The Engineer may change the seal thickness during construction which may
require redesign of the footing and the pier shaft or column. Although seal
thickness changes may result in the use of more or less concrete, reinforcing
steel, and excavation, payment will remain as originally defined in unit
Contract prices.

To place seal concrete underwater, the Contractor shall use a concrete
pump or tremie. The tremie shall have a hopper at the top that empties into
a watertight tube at least 4 inches in diameter. The discharge end of the
tube on the tremie or concrete pump shall include a device to seal out
water while the tube is first filled with concrete. Tube supports shall permit
the discharge end to move freely across the entire Work area and to drop
rapidly to slow or stop the flow. One tremie may be used to concrete an
area up to 18 feet per side. Each additional area of this size requires one
additional tremie.

Throughout the underwater concrete placement operation, the discharge
end of the tube shall remain submerged in the concrete and the tube shall
always contain enough concrete to prevent water from entering. The
concrete placement shall be continuous until the Work is completed,
resulting in a seamless, uniform seal. If the concreting operation is
interrupted, the Engineer may require the Contractor to prove by core
drilling or other tests that the seal contains no voids or horizontal joints. If
testing reveals voids or joints, the Contractor shall repair them or replace
the seal at no expense to the Owner.
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3. Concrete Class BZ shall meet the requirements of Section 601.

4. A wet shaft is defined as a shaft where water is entering the excavation and
remains present to a depth of 6 inches or more.

5. When the Plans or test hole boring logs identify the presence of a water table at or
above the elevation of the bottom of soldier pile shaft, the excavation shall be
considered as wet, except as otherwise noted. Such a shaft may be considered a
dry shaft provided the Contractor furnishes and installs casing that is sufficiently
sealed into competent soils such that water cannot enter the excavation.

Placement of the shaft backfill shall commence immediately after completing the
shaft excavation and receiving the Engineer’s approval of the excavation. Vibration of
shaft backfill is not required.

If water is not present, the shaft backfill shall be deposited by a method that
prevents segregation of aggregates. The shaft backfill shall be placed such that the
free-fall is vertical down the shaft without hitting the sides of the soldier pile or the
excavated shaft. The Contractor’s method for depositing the shaft backfill shall have
approval of the Engineer prior to the placement of the shaft backfill.

504.08 Lagging and Permanent Ground Anchors. Lagging for soldier pile walls shall
conform to one of the following two categories:

1. Temporary lagging is defined as lagging that is in service as a structural member
for a maximum of 36 months before a permanent load-carrying fascia is in place,
except for the following exception: Lagging for soldier pile walls in site soils
conforming to an excluded soil type as defined below will be classified as
permanent lagging, in which case this requirement will be specified in the Plans
along with design details for such lagging.

2. Permanent lagging is defined as all lagging not conforming to the definition of
temporary lagging as specified above.

Soil Classification

For the purposes of designing lagging for soldier pile walls, soils shall be categorized
in the classifications defined below.

Soil Type 1
The following shall be considered Type 1 soils:

1. Cohesive fine-grained soils either CL or CH of medium consistency with yH/Su <
5.
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2. Cohesive fine-grained soils either CL or CH that are stiff to very stiff and
nonfissured.

3. Fine-grained soils either ML or SM-ML that are above the water table.

4. Coarse-grained soils either GW, GP, GM, GC, SW, SP, or SM that are medium
dense to dense.

Soil Type 2
The following shall be considered Type 2 soils:

1. Cohesive fine-grained soils either CL or CH that are heavily overconsolidated
and fissured.

2. Fine-grained ML soils or coarse-grained SM-ML soils that are below the water
table.

3. Coarse-grained SC soil that is medium dense to dense and is below the water
table.

4. Coarse-grained soils either SW, SP, or SM that are loose.
Soil Type 3
The following shall be considered Type 3 soils:
1. Cohesive fine-grained soils CL and CH that are soft with yH/Su > 5.
2. Fine-grained slightly plastic ML soil that is below the water table.
3. Coarse-grained SC soil that is loose and below the water table.
Exclusions

Regardless of whether site soils conform to one of the soil types defined above, site
soils under the following conditions are excluded from the Type 1, Type 2, and Type
3 soil classifications:

1. Disturbed soils such as those in landslides or known unstable areas.
2. Layered soils dipping into the excavation steeper than 4H:1V.

Lagging for soldier pile walls located in site soils excluded from the Type 1, Type 2,
and Type 3 soil classifications shall be designed in accordance with the latest AASHTO
LRFD Bridge Design Specifications with current interim specifications. Use of the
Table 504-1 below for timber lagging in these situations will not be allowed.
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Temporary Lagging

The Contractor shall design temporary lagging for all soldier pile walls. The temporary
lagging design shall be based on the following:

1. The AASHTO LRFD Bridge Design Specifications, latest edition with current interim
specifications, except that timber members used for temporary lagging may be
selected based on Table 504-1.

2. The soil type as specified in the Plans or as determined from the geotechnical
report prepared for the project.

3. The soil pressure diagram, either as shown in the Plans or as included in the
geotechnical report prepared for the project, including the surcharge for
temporary construction load when shown in the Plans.

The Contractor shall submit Working Drawings consisting of the soldier pile wall
lagging design details and supporting design calculations for review by the Engineer a
minimum of 14 days prior to the start of wall construction. The submittal shall
include, at a minimum, the following:

1. Description of the material used for the lagging, including identification of
applicable material specifications.

2. Installation method and sequence.

3. If the lagging material is to be removed during or after installation of the
permanent fascia, a description of how the lagging is removed without disturbing
or damaging the fascia, soldier piles, and retained soil, and a description of how,
and with what material, the void left by the removal of lagging is to be filled.

4. For all cases, except with timber for temporary lagging, a description with
appropriate details of how subsurface drainage is to be accommodated, in
accordance with Section 504.11 for timber lagging, or other means appropriate for
the geotechnical site conditions and acceptable to the Engineer for other lagging
materials. Lagging materials and lagging installation methods that cause the
buildup of, and prevent the relief of, pore water pressure will not be allowed.
Free-draining materials are defined as those materials that exhibit a greater
permeability than the material being retained.

Timber lagging for soldier pile walls shall be Douglas Fir-Larch, grade No. 2 or better,
or Hem-Fir No. 1. When the material is delivered to the project, the Engineer will
check the order for the appropriate grade stamp. The invoice and grading certificate
accompanying the order must be accurate and complete with the information listed
above. The grading certificate and grade markings shall not constitute final
acceptance of the material. The Engineer may reject any or all of the timber or
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lumber that does not comply with the Specifications or has been damaged during
shipping or upon delivery.

Timber for temporary lagging shall conform to the minimum actual thickness specified
in the table below for the soil type, exposed wall height, and lagging clear span as
shown in the Plans.

TABLE 504-1
MINIMUM ACTUAL THICKNESS OF TIMBER USED AS TEMPORARY LAGGING
Soil Type' 1 1 2 2 3 3 3
Exposed Wall 25 and Over 25 25 and Over 25 15 and Over 15 | Over 25
Height (feet) under to 60 under to 60 under to 25
Clear Span of
Lagging Minimum Actual Thickness of Rough-Cut Timber Lagging (inches)3
(feet)
5 2 3 3 3 3 3 4
6 3 3 3 3 3 4 5
7 3 3 3 4 4 5 6
8 3 4 4 4 5 6 See
Note?3
9 4 4 4 5 See See See
Note? Note? Note?
10 4 5 5 5 See See See
Note? Note? Note?

'Soil Type as defined above.

2For exposed wall heights exceeding the limits in the table above, or where minimum rough cut
lagging thickness is not provided, the Contractor shall design the lagging in accordance with the latest
AASHTO LRFD Bridge Design Specifications with current interim specifications.

3Table modified from FHWA document “Lateral Support Systems and Underpinning” (Report No.
FHWA-RD-75-130).

504.09 Installation of Lagging. The excavation and removal of Concrete Class BZ
from the shaft for the lagging installation shall proceed in advance of the lagging and
shall not begin until the Concrete Class BZ in the shaft is of sufficient strength that
the material remains in place during excavation and lagging installation. If the
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Concrete Class BZ separates from the soldier pile, or caves or spalls from around the
soldier pile, the Contractor shall discontinue excavation and lagging installation
operations until the Concrete Class BZ is completely set. The bottom of the
excavation in front of the wall shall be level.

The lagging shall be installed from the top of the soldier pile proceeding downward.
The bottom of excavation at any one time shall not be more than 3 feet below the
bottom level of the lagging installed up to that time, but in no case shall the depth of
excavation beneath the bottom level of installed lagging be such to cause instability
of the excavated face.

4.10 Backfill Behind Lagging. The lagging shall make direct contact with the soil.
When and where lagging is not in full contact with the soil being retained, either the
lagging shall be wedged back to create contact, or the void shall be filled with a free-
draining material. Caving that occurs during excavation shall be backfilled with free-
draining material.

When utilizing lagging in fill situations, the backfill layers shall be placed in
accordance with Section 203 except that all layers shall be compacted to 90 percent
of maximum density.

504.11 Geocomposite Drain Mat. For walls with concrete fascia panels, a
prefabricated geocomposite drainage mat shall be installed full height of the
concrete fascia panel, centered between soldier pile flanges, unless otherwise shown
in the Plans.

The prefabricated geocomposite drainage mat shall be attached to the lagging in
accordance with the manufacturer’s recommendations. The fabric side shall face
the lagging. Splicing of the prefabricated geocomposite drainage mat shall be in
accordance with the manufacturer’s recommendations.

The Contractor shall ensure the hydraulic connection of the prefabricated
geocomposite drainage mat to the previously installed material so that the vertical
flow of water is not impeded.

The Contractor shall tape all joints in the prefabricated geocomposite drainage mat
to prevent concrete intrusion during concrete fascia panel construction.

504.12 Reinforced Concrete Facing. The Contractor shall construct the reinforced
concrete fascia panels as shown in the Plans, and in accordance with the forming
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plan. The concrete fascia panels shall be cured in accordance with the Section 601
requirements specified for retaining walls.

The Contractor shall provide the specified surface finish as noted, and to the limits
shown, in the Plans to the exterior concrete surface. When noted in the Plans, the
Contractor shall apply pigmented sealer to the limits shown in the Plans.

Permanent lagging, including timber, shall be as shown in the Plans. The use of Table
504-1 for the design of timber lagging for permanent lagging will not be allowed.

Asphalt or cement concrete gutter shall be constructed as shown in the Plans.
METHOD OF MEASUREMENT

504.13 Soldier pile shaft construction will be measured and paid per Section 503 and
revisions thereof.

Soldier Pile Wall will be measured by the square foot of wall surface area specified
in the Plans, completed and accepted.

Reinforced Concrete Facing will be measured by the square foot surface area of the
completed fascia panels, measured to the neat lines of the panel as shown in the
Plans, completed and accepted.

Geocomposite Drain mat will be measured by the square yard area installed and
accepted.

Timber lagging will not be measured separately but shall be included in the work.

Concrete Class BZ will be measured and paid per Section 503.
BASIS OF PAYMENT

504.14 The accepted quantity will be paid for at the contract unit price per unit of
measurement for the pay items listed below:
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Payment will be made under:

Pay Item Pay Unit

Soldier Pile Wall Square Foot
Reinforced Concrete Facing Square Foot
Geocomposite Drain with Pipe Square Yard

Payment for Soldier Pile Wall will be full compensation for all work and labor required
to complete the item including fabricating and painting soldier pile assemblies, field
splicing and field trimming the soldier piles.

Payment for Reinforced Concrete Facing will be full compensation for all work,
materials and labor required to complete the item including reinforcing steel,
premolded joint filler, polyethylene bond breaker strip, joint sealant, exterior surface
finish and pigmented sealer.

Payment for Geocomposite Drain with Pipe will be full compensation for all work,
materials and labor required to complete the item including PVC pipe for weep holes.

Timber lagging and removal of obstructions will not be paid for separately but shall be
included in the work, including design and filling voids behind the lagging with free-
draining material as approved by the Engineer.

Excavation required for placement of timber lagging shall be paid for per Section 203.
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REVISION OF SECTION 504
GROUTED BOULDERS

Revise Section 504 of the Standard Specifications for this project as follows:
Subsection 504.01 shall include the following:

This work consists of the construction of grouted boulders and grouted boulder walls
per this specification, the Mile High Flood District Specifications included in Appendix
A of this document, and in conformity with the lines and grades shown on the plans or
established. If the Contractor discovers a conflict between the specifications
included in Appendix A and the Standard Specifications, the specifications included in
Appendix A will govern.

Subsection 504.09 shall include the following:

All items related to grouted boulders and grouted boulder walls identified on the
plans shall be installed per the construction requirements shown on the plans and in
conformity with the Mile High Flood District Specifications provided in Appendix A of
this document.

Subsection 504.20 shall include the following:

Grouted boulders shall be measured by the measured and accepted square yards area
of Grouted Boulder placement.

Boulder Wall, Grouted shall be measured by the linear foot of wall constructed and
accepted.

Subsection 504.21 shall include the following:

Payment will be made under:

Pay Item Pay Unit

2’ Diameter Grouted Boulders Square Yard
3’ Diameter Grouted Boulders Square Yard
Boulder Wall, Grouted, 48-Inch Boulders, 2-Feet to 3.99 Feet Tall Linear Foot

Boulder Wall, Grouted, 48-Inch Boulders, 4-Feet to 5.99 Feet Tall Linear Foot
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REVISION OF SECTION 506
VOID FILLED AND SOIL RIPRAP

Revise Section 506 of the Standard Specifications for this project as follows:
Subsection 506.01 shall include the following:

This work consists of the construction of void filled riprap and soil riprap per this
specification, the Mile High Flood District Specifications included in Appendix A of this
document, and in conformity with the lines and grades shown on the plans or
established. If the Contractor discovers a conflict between the specifications
included in Appendix A and the Standard Specifications, the specifications included in
Appendix A will govern.

Subsection 506.03 shall include the following:

All items related to void filled riprap and soil riprap identified on the plans shall be
installed per the construction requirements shown on the plans and in conformity with
the Mile High Flood District Specifications provided in Appendix A of this document.
Subsection 506.04 shall include the following:

Void Filled Riprap, Type __ shall be measured by cubic yard volume of void filled
riprap placed and accepted.

Soil Riprap, Type __ shall be measured by cubic yard volume of soil riprap placed and
accepted.

Subsection 506.05 shall include the following:

Payment will be made under:

Pay Item Pay Unit

Void Filled Riprap, Type M Cubic Yard
Void Filled Riprap, Type L Cubic Yard
Soil Riprap, Type M Cubic Yard
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REVISION OF SECTION 514
PEDESTRIAN RAILING (STEEL)

Revise Section 514 of the Standard Specifications for this project to include the
following:

Subsection 514.01 shall include the following:

This work consists of furnishing and installing pedestrian railing at the locations and
per the details shown in the Plans.

Subsection 515.08 shall include the following:
Payment will be made under:

Pay Item Pay Unit
Handrail, Steel, 4 or More Rails Linear Foot
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REVISION OF SECTION 608
SIDEWALKS AND TRAILS

Revise Section 608 of the Standard Specifications for this project as follows:
Subsection 608.01 shall include the following:

This work consists of the construction of concrete sidewalks and concrete trails per
this specification, the Denver Parks and Recreation Specifications included in
Appendix B of this document, and in conformity with the lines and grades shown on
the plans or established. If the Contractor discovers a conflict between the
specifications included in Appendix B and the Standard Specifications, the
specifications included in Appendix B will govern.

Subsection 608.03 shall include the following:

All items related to concrete sidewalks and concrete trails identified on the plans
shall be installed per the construction requirements shown on the plans and in
conformity with the Denver Parks and Recreation Specifications provided in Appendix
B of this document.

Subsection 608.04 shall include the following:

New Concrete Sidewalk, TS&D Std. DWG 5.1 shall be measured by square foot area of
concrete sidewalk placed and accepted.

Concrete Median Curb Ramp shall be measured by square foot area of curb ramp
placed and accepted.

Alley Cut Driveway shall be measured by square foot area of concrete alley cut placed
and accepted.

Curb Ramp, Type 2 Combo Modified, TS&D Std. DWG 7.2b shall be measured by square
yard area of curb ramp placed and accepted.

Curb Ramp, Type 2, TS&D Std. DWG 7.2a shall be measured by square yard area of
curb ramp placed and accepted.

Detectable Warnings - Cast Iron Domes shall be measured by square foot area of cast
iron domes placed and accepted.

Concrete Trail, 6-Inch Depth shall be measured by square foot area of concrete trail
placed and accepted.
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SIDEWALKS AND TRAILS

Subsection 608.05 shall include the following:

Payment will be made under:

Pay Item Pay Unit

New Concrete Sidewalk, TS&D Std. DWG 5.1 Square Foot
Concrete Median Curb Ramp Square Foot
Alley Cut Driveway Square Foot
Curb Ramp, Type 2 Combo Modified, TS&D Std. DWG 7.2b Square Yard
Curb Ramp, Type 2, TS&D Std. DWG 7.2a Square Yard
Detectable Warnings - Cast Iron Domes Square Foot

Concrete Trail, 6-Inch Depth Square Foot
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REVISION OF SECTION 619
WATER LINES

Revise Section 619 of the Standard Specifications for this project as follows:
Delete Subsection 619.01 and replace with the following:

619.01 This work consists of the construction of water lines per these specifications,
the Denver Water Specifications included in Appendix C of this document, the latest
revision of the American Water Works Association (AWWA) Standards and in
conformity with the lines and grades shown on the plans or established. If the
Contractor discovers a conflict between the specifications included in Appendix C and
the Standard Specifications, the specifications included in Appendix C will govern.

Delete the first sentence in Subsection 619.02 and replace with the following:

619.02 Materials shall meet the requirements shown on the plans and in conformity
with the specifications provided in Appendix C of this document and the requirements
specified in the following subsections:

Subsection 619.03 shall include the following:

All water line items identified on the plans shall be installed per the construction
requirements shown on the plans and in conformity with the specifications provided in
Appendix C of this document.

Delete Subsection 619.04 and replace with the following:

619.04 Waterline Lowering will not be measured but will be paid on a lump sum
basis to install, construct, and perform the following items:

12-Inch PVC Pressure Pipe

24-Inch Steel Casing, 0.386 inches thick, Grade B, ASTM A139
Sacrificial Anode

Casing Spacers, 12 inches wide

12-inch Mechanical Joint 45-deg bend

12-inch Mechanical Joint Gate Valve

Cast Iron Valve Box

Tracer Wire, #12 AWG solid copper, blue colored insulation, 2-inch wide PVC
tape

Marker Ball at each bend and valve

Hydrostatic Pressure Testing

Disinfection and Testing

Earthwork
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e Removal of Existing Pipe
e Connection to Existing Pipe

Cathodic Protection will not be measured but will be paid on a lump sum basis.
Subsection 619.05 shall include the following:

Payment will be made under:

Pay Item Pay Unit
Water Line Lowering Lump Sum
Cathodic Protection Lump Sum

Structure Excavation and Structure Backfill will not be paid for separately, but shall
be included in the work. All materials, labor, and equipment necessary to install the
water line and casing pipe as shown in the plans, and in conformance with the
specifications provided in Appendix C of this document will not be paid for separately,
but shall be included in the work.
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IRRIGATION

Revise Section 623 of the Standard Specifications for this project as follows:
Delete Subsection 619.01 and replace with the following:

619.01 This work consists of the construction of an irrigation tap per these
specifications, the Denver Water Specifications included in Appendix C of this
document, the latest revision of the American Water Works Association (AWWA)
Standards and in conformity with the lines and grades shown on the plans or
established. If the Contractor discovers a conflict between the specifications
included in Appendix C and the Standard Specifications, the specifications included in
Appendix C will govern.

Delete the first sentence in Subsection 619.02 and replace with the following:

619.02 Materials shall meet the requirements shown on the plans and in conformity
with the specifications provided in Appendix C of this document and the requirements
specified in the following subsections:

Subsection 619.03 shall include the following:

All irrigation tap items identified on the plans shall be installed per the construction
requirements shown on the plans and in conformity with the specifications provided in
Appendix C of this document.

Delete Subsection 619.04 and replace with the following:

619.04 Irrigation Tap will not be measured but will be paid on a lump sum basis to
install, construct, and perform the following items:

2-Inch Tap on Existing 12-Inch Main, Bronze Tapping Saddle
2-Inch Service Line - Type K Copper Tubing

2-Inch Corporation Stop

2-Inch Curb Stop

2-Inch Meter Yolk

48-Inch Precast Concrete Manhole with 24-Inch Casing

Cast Iron Curb Stop Valve Box

Hydrostatic Pressure Testing

Disinfection and Testing

Earthwork
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IRRIGATION

Subsection 619.05 shall include the following:
Payment will be made under:

Pay Item Pay Unit
Irrigation Tap Lump Sum

Structure Excavation and Structure Backfill will not be paid for separately, but shall
be included in the work. All materials, labor, and equipment necessary to install the
irrigation tap as shown in the plans, and in conformance with the specifications
provided in Appendix C of this document will not be paid for separately, but shall be
included in the work.
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CONSTRUCTION SURVEYING
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REVISION OF SECTION 626
MOBILIZATION

Revise Section 626 of the Standard Special Specifications to include the following:
DESCRIPTION
Subsection 626.01 shall include the following:

This item shall also include demobilization of equipment and supplies from this
project site.

BASIS OF PAYMENT
Subsection 626.02 shall be deleted and replaced by the following:
Two payments will be made for the mobilization item. 75 percent of the amount bid
for mobilization will be paid at the completion of mobilization. The remaining 25

percent of the amount bid for mobilization will be paid at the completion of the
project when the equipment has been demobilized.
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MONUMENTATION
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REVISION OF SECTION 630

CONSTRUCTION ZONE TRAFFIC CONTROL
Revise Section 630 of the Standard Specifications for this project as follows:
Subsection 630.02 shall include the following:
The flagger's STOP/SLOW sign paddle shall be 18 inches with letters six inches high.
Subsection 630.05 shall include the following:
Steel drum channelizing devices shall not be used for traffic control.
Subsection 630.09 shall include the following:
The Contractor and subcontractors shall equip their construction vehicles with
flashing amber lights. Equipment to be used at night shall also be equipped with
flashing amber lights. Flashing amber lights on vehicles and equipment shall be visible
from all directions.
All flagging stations used at night shall be illuminated with floodlights. Street,
highway lights and “high mast lighting” may be used for flagging station illumination

when approved by the Engineer. Floodlights shall be located and directed so as not to
interfere with the sight of any motorists, and the cost to be included in the work.

METHOD OF MEASUREMENT

Subsection 630.18 shall include the following:
Mobilization, reset(s), transport / haul, reuse and removal of the Construction Zone

Traffic Control Devices will not be measured, but will be measured as each device,
per plan quantity.
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REVISION OF SECTION 630
PORTABLE MESSAGE SIGN PANEL

Revise Section 630 of the Standard Specifications for this project as follows:

Subsection 630.01 shall include the following:

This work includes furnishing, operating, and maintaining a portable message sign
panel.

Add subsection 630.031 immediately following subsection 630.03 as follows:

630.031 Portable Message Sign Panel. Portable message sign panel shall be
furnished as a device fully self-contained on a portable trailer, capable of being
licensed for normal highway travel, and shall include leveling and stabilization jacks.
The panel shall display a minimum of three - eight character lines. The panel shall be
a dot-matrix type with an LED legend on a flat black background. LED signs shall have
a pre-default message that activates before a power failure. The sign shall be solar
powered with independent back-up battery power. The sign shall be capable of 360
degrees rotation and shall be able to be elevated to a height of at least five feet
above the ground measured at the bottom of the sign. The sign shall be visible from
one-half mile under both day and night conditions. The message shall be legible from
a minimum of 750 feet. The sign shall automatically adjust its light source to meet
the legibility requirements during the hours of darkness. The sign enclosure shall be
weather tight and provide a clear polycarbonate front cover.

Solar powered message signs shall be capable of operating continuously for 10 days
without any sun. All instrumentation and controls shall be contained in a lockable
enclosure. The sign shall be capable of changing and displaying sigh messages and
other sign features such as flash rates, moving arrows, etc.

Each sign shall also conform to the following:

(1) In addition to the onboard solar power operation with battery back-up, each sign
shall be capable of operating on a hard wire, 100-110 VAC, external power source.

(2) All electrical wiring, including connectors and switch controls necessary to enable
all required sign functions shall be provided with each sign.

(3) Each sign shall be furnished with an operating and parts manual, wiring diagrams,
and trouble-shooting guide.

(4) The portable message sign shall be capable of maintaining all required operations
under Colorado mountain-winter weather conditions.

(5) Each sign shall be furnished with an attached license plate and mounting bracket.

(6) Each sign shall be wired with a 7-prong male electric plug for the brake light
wiring system.
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Subsection 630.13 shall include the following:

The portable message sign panel shall be on the project site at least 7 calendar days
before the start of active roadway construction. Maintenance, storage, operation,
relocation to different sites during the project, and all repairs of portable message
sign panels shall be the responsibility of the Contractor.

Subsection 630.18 shall include the following:

Portable message sign panels will be measured by the maximum number of approved
units in use on the project at any one time.

Subsection 630.19 shall include the following:

Pay Item Pay Unit
Portable Message Sign Panel (Exclude Removal) Each
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REVISION OF SECTION 630
PEDESTRIAN ACCESS

Subsection 630.10 shall include the following:

The Contractor shall maintain ADA Accessible pedestrian routes at all times for
existing crosswalks. When crosswalk closures are required, the Contractor shall utilize
Traffic Cones, Drum Channelizing Devices, and Vertical Panels to guide pedestrians
around the work area.

Temporary Curb Ramps shall be installed at the direction of the Engineer and shall be
incidental to the project. Temporary Curb Ramps shall be a minimum of 8 feet wide
and have a grade that shall not exceed 5 percent. A smooth transition shall be
provided between the ramp and roadway pavement. Temporary Curb Ramp
dimensions and layout shall be approved by the Engineer prior to construction.

All costs associated with providing Pedestrian Access shall be included in the Cost of

630 - Traffic Cones (each), 630 - Drum Channelizing Devices (each), and 630 - Vertical
Panels (each).
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FORCE ACCOUNT

DESCRIPTION

This special provision contains the City and County of Denver’s estimate for Force
Account Items included in the Contract. The estimated amounts will be added to the
total bid to determine the amount of the performance and payment bonds. Force
Account work shall be performed as directed by the CCD’s Engineer.

BASIS OF PAYMENT

Payment will be made in accordance with subsection 109.04. Payment will constitute
full compensation for all work and equipment necessary to complete the work.

Force account work valued at $5,000 or less, that must be performed by a licensed
journeyman in order to comply with federal, state, or local codes, will be paid for after
receipt of an itemized statement endorsed by the Contractor.

Item Total Amount (include in bid)

Minor Contract Revisions

On the Job Trainee

Disposal Fee

Water Taps

Erosion Control

Environmental Force Account
Groundwater Remediation and Treatment

LRV SR Ve R Ve R Ve R Ve V)

F/A Minor Contract Revisions - Payments are for contract adjustments authorized
through contract modification orders.

F/A On the Job Trainee - Payment for job trainees used on this project to achieve
the Onthe-Job Trainee contract goal.

F/A Disposal Fee - Disposal fee is for the payment of the tipping fees assessed at the
DenverArapahoe Disposal Site as invoiced to the Engineer.

F/A Water Taps - Water Taps fee is for the payment of the costs related to the
installation of the tap and associated water imposed by Denver Water.
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F/A Erosion Control - Erosion Control payment is for any unforeseen stormwater
issues that require erosion control but are not included in Revision of Section 208
items listed in the Summary of Approximated Quantities. This work shall be approved
by the Engineer prior to purchasing and placing any erosion control items. If
justification is not proven before implementation, payment will not be made.

F/A Environmental Force Account - Environmental Force Account payment is
additional environmental work required and authorized by the Engineer, but not
included in the Revision of Section 250 specification. This force account includes the
following:

(1) 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.

(2)  RACS. Once RACS has been confirmed, and management required, all costs
shall be included with this pay item which includes, but is not limited to,
setting up a regulated work area, decontamination of equipment and
personnel, health, and safety, etc. Materials determined to be RACS must be
handled according to the RACS SOP and disposed of at the Denver-Arapahoe
Disposal Site. Tipping fees assessed by Waste Management for disposal at the
Denver-Arapahoe Disposal Site to be paid for as invoiced to the Engineer
through F/A Disposal Fees.

F/A Groundwater Remediation and Treatment - This fee is associated with
additional testing, treatment, hauling and disposal of groundwater as needed
following the guidelines included in Revision of Section 211 of these Project Special
Provisions.
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TRAFFIC CONTROL PLAN

The key elements of the Contractor's method of handling traffic (MHT) are outlined in
Subsection 630.10(a).

This project shall be classified as not significant in accordance with Subsection
630.10.

The Contractor shall develop a detailed Construction Traffic Control Plan (TCP) for
this project. The minimum components of the TCP are included in the following:

Subsection 104.04 and Section 630 of the specifications.
Schedule of Construction Traffic Control Devices.
Traffic Control Plans.

Temporary Pavement Plans.

N - - -

(1
(2
3
(4

The following documents shall control the preparation of the MHT and are listed in
the order of precedence (all documents are the most current edition):

(1) CCD Street Occupancy Permit Requirements

(2) CDOT Standard Plans and Specifications

(3) Colorado Supplement to the MUTCD

(4) Manual on Uniform Traffic Control Devices (MUTCD)

(5) AASHTO - A Policy on Geometric Design of Highways and Streets
(6) AASHTO - Roadside Design Guide

Unless otherwise approved by the Engineer, the Contractor’s equipment shall follow
normal and legal traffic movements. The Contractor’s ingress and egress of the work
area shall be accomplished with as little disruption to traffic as possible. Traffic
control devices shall be removed by picking up the devices in a reverse sequence to
that used for installation. This may require moving backwards through the work zone.
When located behind barrier or at other locations shown on approved traffic control
plans, equipment may operate in a direction opposite to adjacent traffic.

The City may have entered into operating agreements with law enforcement
organizations for cooperative activities. Under such agreements, at the sole discretion
of the City, law enforcement personnel may enter the work zone for enforcement
purposes and may participate in the Contractor’s traffic control activities. The
responsibility under the Contract for all traffic control resides with the Contractor
and any such participation by law enforcement personnel in Contractor traffic control
activities will be referenced in either the Special Provisions or General Notes of the
plans depending on whether the Contractor is to hire local law enforcement or if the
City is contracting with Colorado State Patrol for uniformed traffic control. Nothing in
this Contract is intended to create an entitlement, on the part of the Contractor, to
the services or participation of the law enforcement organization.
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Special Traffic Control Plan requirements for this work package are as follows:
All traffic control activities shall be coordinated with the Engineer.

Traffic shall use the present traveled roadway unless identified on the plans or
approved by the Engineer.

For this project, the City will allow a full closure of Florida Ave. and Arkansas Ave.
separately, not at the same time. The Contractor is directed to sequence the work
accordingly.

The Contractor shall provide a plan for handling emergency response vehicles during
any major construction activity or lane closure. The Contractor shall notify
emergency services at minimum of seven (7) calendar days in advance of lane closures
and changes to traffic patterns.

The Contractor shall maintain Portable Message Sign Panels in accordance with the
project plans.

Portable Message Sign Panels must be installed at least seven (7) calendar days before
single lane closures or full closures are implemented.

The Contractor shall submit the lane closure report to the Engineer by noon on
Thursday for lane closures performed the following week and shall notify the Engineer
fourteen (14) working days prior to changing traffic patterns.

Special events shall be reviewed at the weekly meeting before single lane closures or
full closures are implemented.

The Contractor shall maintain access to all roadways, side streets, maintenance
roads, field accesses and driveways at all times unless otherwise approved by the
Engineer.

The Contractor may negotiate temporary closures of access with individual property
owners to facilitate various operations. All closures shall have written property owner
consent and shall be approved in advance by the Engineer.

The Contractor shall not park, stage, or store construction equipment, vehicles, or
materials in the lanes open to traffic at any time, or parked or stored within the clear
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zone adjacent to active lanes of travel. Materials or equipment stored within the
right-of-way, outside of the clear zone shall be delineated as approved by the
Engineer. The Contractor will not be permitted to operate trucks and equipment or
store equipment and supplies on private property unless it has obtained written
permission. Barrier in the work zone within the clear zone shall be protected with
impact attenuators as directed by the Engineer.

The Contractor shall install construction traffic control devices so that they do not
block or impede other existing traffic control signs.

Whenever the Contractor removes, obliterates, or overlays any pavement markings,
he shall replace them on a daily basis prior to opening the affected area to traffic. All
pavement markings shall be placed in accordance with the specifications. Except
during full closures, all pavement markings shall be in full compliance at the end of
each day.

All lane closures shall be subject to the approval of the Engineer. The Contractor shall
submit detailed MHT plans for all desired lane closures to the Engineer for review.
The MHT must be approved by the Engineer prior to beginning any work that requires
lane closure. The MHT shall be submitted at least two (2) working days in advance of
the time the lane closure is to be implemented. Lane closures will not be allowed to
remain unless they are continuously utilized for the intended purposed for which they
were approved.

MHT plans shall address or include at a minimum the following:

(1) Description of work activity

(2) Duration of lane closure

(3) Detailed diagram of all traffic control devices and markings, incl. advance
signing, speed limit signs, flagger location, temporary concrete barrier, drum
channelizing devices, etc.

(4) Tabulation of all traffic control devices (signs, vertical panels, vertical panels
with lights, type 1 or 2 barricades, type 3 barricades, cones, drum
channelization devices, temp concrete barrier, advance warning or sequencing
arrow panels)

(5) References from MUTCD, etc. for any devices included in MHT not already part
of the contract.

(6) Access maintenance plan for all properties requiring access during
construction. Plan should include construction ingress, egress, and staging
areas.

(7) A plan for maintaining and controlling pedestrian, bicycle and other non-
vehicle traffic.
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(8) A plan for emergency vehicle access.

(9) A plan for incident management.

(10) Traffic control for the placement of temporary concrete barrier and
temporary pavement

Portable Message Sign Panels including typical messages.

Road closure points and barricade placement.

Detour routes.

Night work lighting for traffic control, if required.

)Control of construction access points and prevention of unauthorized use.

N - - -

(11
(12
(13
(14
(15

MHTs shall be reviewed by the Engineer and CCD, as appropriate, and have
appropriate comments incorporated. The Engineer may require additional information
for specific tasks or construction activities. MHTs shall be reviewed and approved by
the project TCS and the Project Superintendent. All MHT review and signature blocks
shall be complete prior to submission to the Engineer.

All Construction Zone Traffic Control Devices shall be continuously maintained in
accordance with Section 630 of the Standard Specifications.

Multiple moves of the construction traffic control signs and devices are anticipated
during the construction of this project.

All traffic control devices shall meet the requirements of the MUTCD, CDOT 2023
Standard Specifications for Road and Bridge Construction, and the American Traffic
Safety Services Association (ATSSA) “Quality Guidelines for Work Zone Traffic Control
Devices.” This publication can be reviewed at the Engineer’s office or obtained from
ATSSA. Compliance with this requirement shall be considered incidental to the work
and no additional compensation will be allowed for replacement of devices
determined to be unacceptable.

All costs related to traffic control of areas outside of the project limits, including any
traffic control required for haul routes into the project, shall be included in the
original contract prices for the project.
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Known utilities within or near the project limits are:

UTILITY COMPANY

CONTACT NAME

PHONE NUMBER

Jason_Hanneman®@comcast.com

E-MAIL
CenturyLink Katherine.liebetrau@centurylink.c
om
Comcast Jason Hanneman 720-413-0104

Denver Wastewater
Management

Mark Gehrke
Mark Gehrke@denver.gov

303-446-3427

Denver Water Department

Paul Peloquin
Paul.peloquin@denverwater.org

303-628-6620

Metro Water Recovery

Mark Hofmeister
mhofmeister@metrowaterrecovery
.com

303-638-1049

Xcel Electric Distribution

Brendon Gesior
Brendon.gesior@xcelenergy.com

720-346-2979

Xcel Electric Transmission

Bill Braasch
William.braasch@xcelenergy.com

303-618-5049

Xcel Gas

Brendon Gesior
Brendon.gesior@xcelenergy.com

720-346-2979

The work described in these plans and specifications requires full cooperation
between the Contractor and the utility owners in conducting their respective
operations, to complete the utility work with minimum delay to the project.

PART 1 CONTRACTOR SHALL PERFORM THE WORK LISTED BELOW:

Coordinate project construction with the performance by the utility owner of each
utility work element listed in Part 2 below. Perform preparatory work specified in Part
2 for each utility work element. Provide an accurate construction schedule that

includes all utility work elements to the owner of each impacted utility.

Provide each utility owner with weekly updates to the schedule. Conduct detailed
utility coordination meetings prior to each construction phase to coordinate all
requirements and schedules, and provide other necessary accommodations as directed
by the Engineer. Notify each utility owner in writing, with a copy to the Engineer, prior
to the time each utility work element is to be performed by the utility owner. Provide
the notice with the number of days specified in Part 2 immediately prior to the time the
utility work must be begun to meet the project schedule.
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Provide traffic control, as directed by the Engineer, for any utility work by the utility
owner expected to be coordinated with construction. However, traffic control for
utility work outside of typical project work hours or outside of project limits shall be
the responsibility of the utility owner.

Project Limits - All Utility Owners

Prior to excavating, the Contractor shall positively locate (through potholing if
necessary) all potential conflicts with existing underground utilities and proposed
construction, as determined by the Contractor according to proposed methods and
schedule of construction. The Contractor shall modify construction plans to avoid
existing underground facilities as needed, and as approved by the Engineer. Please
note that One Call of Wyoming, Inc. marks only its members’ facilities - other
facilities, such as ditches and drainage pipes may exist, and it is the Contractor’s
responsibility to investigate, locate and avoid such facilities. Notify each utility owner,
with facilities in close proximity to the proposed bridge replacement, three weeks prior
the start of construction. This will allow the utility owner to be on site while the
Contractor performs construction activities.

FOR:

AT&T

Contractor to confirm that AT&T has undergrounded their aerial facility on the north
side of Florida Ave. prior to construction. If the facility has not been undergrounded,
the Contractor shall coordinate the undergrounding.

CenturyLink (CNLK)

Contractor to confirm that CNLK has undergrounded their aerial facility on the north
side of Florida Ave. prior to construction. If the facility has not been undergrounded,
the Contractor shall coordinate the undergrounding.

Comcast (COMC)

Contractor to confirm that COMC has undergrounded their aerial facility on the north
side of Florida Ave. prior to construction. If the facility has not been undergrounded,
the Contractor shall coordinate the undergrounding.

Denver Water Department (DWD)

The Contractor shall relocate and lower the DWD 12” waterline in Florida Ave. as
shown on the plans. DWD will require 48 hours prior notice for inspections.
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Denver Wastewater Management (DWWM)

The Contractor shall remove and replace the DWWM sanitary sewer facilities as shown
on the plans. DWWM will require 48 hours prior notice for inspections.

Metro Water Recovery (MWR)

The Contractor shall remove and replace the MWR sanitary sewer facilities as shown
on the plans. MWR will require 48 hours prior notice for inspections.

Xcel Electric Distribution (Xcel ED)

The Contractor shall coordinate with Xcel ED to provide power sources for pedestrian
tunnel lighting at both Florida Ave. and Arkansas Ave.. This work is expected to be
coordinated with construction and take Xcel two days to complete at each location.

The Contractor shall coordinate the required street light pole relocation on the south
side of Arkansas Ave., as shown on the plans, to accommodate the ditch
improvements. This work is expected to be coordinated with construction and take
Xcel ED two days to complete.

Xcel Electric Transmission (Xcel ET)

The Contractor shall confirm that Xcel ET has undergrounded their aerial facility on
the north side of Florida Ave. prior to construction. If the facility has not been
undergrounded, the Contractor shall coordinate the undergrounding.

Xcel Gas (Xcel G)

The Contractor shall confirm that Xcel Gas has lowered their gas line in Arkansas Ave.
prior to construction. If the facility has not been lowered, the Contractor shall
coordinate the lowering.

PART 2 - UTILITY OWNERS SHALL PERFORM THE WORK LISTED BELOW:

Although the Contractor shall provide traffic control for utility work expected to be
coordinated with construction, traffic control for utility work outside of typical
project work hours or outside of project limits shall be the responsibility of the utility
owner. 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 project limits. The utility owner shall obtain
acceptance of the Method of Handling Traffic from the Engineer prior to beginning the
utility work.
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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. Utility owners
shall comply with schedule requirements of the Contractor and make every effort not
to impact the overall construction schedule. Unless otherwise approved by the
Engineer, abandoned aboveground appurtenances such as pedestals shall be removed
and abandoned, underground utilities and manholes/handholds shall be abandoned in
place.

Utility owners are responsible for obtaining all necessary permits from the County of
record, as required.

AT&T

AT&T will underground their aerial facility on the north side of Florida Ave., as shown
on the plans, prior to construction.

CenturyLink (CNLK)

CNLK will underground their aerial facility on the north side of Florida Ave., as shown
on the plans, prior to construction.

Comcast (COMC)

COMC will underground their aerial facility on the north side of Florida Ave., as shown
on the plans, prior to construction.

Denver Water Department (DWD)

DWD forces will provide inspection of all work done to their facilities, prior notice by
Contractor of 48 hours for each inspection is required.

Denver Wastewater Management (DWWM)

DWWM forces will provide inspection of all work done to their facilities, prior notice
by Contractor of 48 hours for each inspection is required.

Metro Water Recovery (MWR)

MWR forces will provide inspection of all work done to their facilities, prior notice by
Contractor of 48 hours for each inspection is required.
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5
UTILITIES

Xcel Electric Distribution (Xcel ED)

Xcel ED to provide power sources for pedestrian tunnel lighting at both Florida Ave.
and Arkansas Ave.. This work is expected to be coordinated with construction and
take two days to complete at each location.

Xcel ED to relocate street light pole on the south side of Arkansas Ave., as shown on
the plans, to accommodate the ditch improvements. This work is expected to be
coordinated with construction and take two days to complete.

Xcel Electric Transmission (Xcel ET)

Xcel ET to underground their electric transmission line in Florida Ave., as shown on
the plans, deeper to accommodate the proposed CBC and pedestrian tunnel. This
work is expected to be done prior to construction.

Xcel Gas (Xcel Gas)

Xcel Gas to lower their gas line in Arkansas Ave. to accommodate the proposed CBC
and pedestrian tunnel as shown on the plans. This work is expected to be done prior
to construction.

GENERAL:

The Contractor shall coordinate with One-Call of Colorado when excavating or grading
is planned in the area of underground utility facilities. 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 One-Call of
Colorado at phone number 811, to have locations of utility company lines marked in the
field by the utility companies. 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, and herein
described, are depicted in accordance with their achieved Quality Level as defined in the
American Society of Civil Engineer's document ASCE 38-22, "Standard Guideline for the
Collection and Depiction of Existing Subsurface Utility Data.

All costs incidental to the foregoing requirements will not be paid for separately but
shall be included in the work.
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SECTION 01 57 19

TEMPORARY ENVIRONMENTAL CONTROLS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.  CONTRACTOR shall provide environmental controls consistent with regulatory
requirements throughout the duration of the PROJECT.

B.  Full compensation for required compliance and cooperation is considered
subsidiary to other items of WORK, and no additional compensation will be
allowed.

1.02 SUBMITTALS

A.  Dust control agents other than water must be approved by ENGINEER prior to
use.

B.  Plan for water control, if requested, prior to beginning any WORK.

C. Stormwater quality management measures, Stormwater Management Plan
(SWMP) and methods proposed by CONTRACTOR must be in conformance with
all applicable permits and approved by ENGINEER prior to installation and prior
to moving onto the construction site.

1. Submit the initial phase SWMP at the preconstruction conference. Submit
plans for future phases of construction a minimum of 28 days before start
of that construction phase to allow review and resubmittal, if necessary.

D.  Prepare schedules to implement stormwater management features, including but
not limited to erosion and sediment control work, and submit for acceptance at
preconstruction conference.

1. Schedules shall incorporate construction activities, haul roads, borrow pits,
storage and plant sites, and the plan for disposal of waste material.

2. WORK shall not start until the ENGINEER has approved these schedules.
1.03 RELATED SECTIONS
A.  The following is a list of SPECIFICATIONS, which may be related to this section:
1. Section 01 14 19, Use of Site.
2. Section 00 73 00, Supplementary Conditions
3. Section 00 73 00. Supplementary Conditions, Article 90, Permits

4. Section 00 73 94, Special Project Procedures
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PART 2 PRODUCTS (NOT APPLICABLE)

PART 3 EXECUTION

3.01 DUST CONTROL

A

B.

CONTRACTOR shall minimize dust from construction operations.

During the performance of the WORK, whether on right-of-way provided by
OWNER or elsewhere, CONTRACTOR shall furnish labor, equipment, and
materials to control dust at all times, including evenings, holidays, and weekends.

CONTRACTOR shall be liable for any damage resulting from dust originating
from CONTRACTOR’s operations.

3.02 HOUSEKEEPING

A

CONTRACTOR shall keep the PROJECT neat, orderly, and in a safe condition at
all times, and shall store and use equipment, tools, and materials in a manner that
does not present a hazard.

CONTRACTOR shall provide on-site containers for collection of rubbish and
construction waste and dispose of it at frequent intervals during the progress of
WORK, and whenever directed by ENGINEER.

CONTRACTOR shall be responsible for conforming will all elements of the
SWMP and other CDPHE permits, including any requirements addressing storage
and disposal of potential stormwater pollutants.

3.03 DISPOSAL

A

CONTRACTOR shall legally dispose of waste materials and materials determined
by ENGINEER to be waste in an approved disposal site in a manner meeting all
federal, state, local, and PROJECT regulations.

CONTRACTOR shall not bury waste unless authorized by the OWNER and the
ENGINEER.

All costs related to disposal, including but not limited to dump fees, permits, etc.,
will be the responsibility of CONTRACTOR.

Excess excavation shall become the property of CONTRACTOR (unless
otherwise specified) and be legally disposed of by CONTRACTOR outside the
limits of construction in an approved disposal site.

Excess excavated material suitable for backfill shall not be disposed of until all
backfill operations are complete.

CONTRACTOR shall immediately inform ENGINEER of any hazardous
materials encountered during construction and legally dispose of such hazardous
materials at an approved disposal site.

Burning will not be permitted.
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3.04 WATER CONTROL

A

Periodic Flooding:

1. The PROJECT may be subject to periodic flooding as a result of rainfall
and snowmelt, reservoir or pond releases, flows from adjacent developed
areas and stormwater pipes, and groundwater flows from saturated soils or
other groundwater sources.

2. Refer to Section 31 23 19, Dewatering, for water control and dewatering
requirements.

Until final acceptance of the PROJECT by OWNER, CONTRACTOR shall have
the charge and care thereof and shall take every precaution against injury or
damage to any part thereof from any cause, including surface and subsurface
water, whether arising from the execution or from non-execution of the WORK.

CONTRACTOR shall rebuild, repair, restore, and make good injuries or damages
to any portion of the WORK because of causes beyond the control of and without
the fault of negligence of CONTRACTOR, including but not restricted to high

water, floods, or acts of God, of the public enemy, or of governmental authorities.

CONTRACTOR shall be responsible for the PROJECT and shall take such
precautions as may be necessary to construct the PROJECT in a dry condition and
provide for drainage, dewatering, and control of surface and subsurface water and
shall erect any necessary temporary structures or other facilities at
CONTRACTOR’s expense.

CONTRACTOR is advised that the WORK may occur in a river or drainage
channel subject to intermittent and extensive runoff conditions such that, unless
the construction area is properly protected, localized flooding and extensive soil
erosion may occur.

OWNER, at OWNER’s option, may require CONTRACTOR to update the water
control plan.

CONTRACTOR, at CONTRACTOR’s expense, shall furnish necessary
equipment and materials required to control surface and subsurface water in all
areas from start of WORK through the completion of the PROJECT. Applicable
permits related to specific controls shall be obtained by CONTRACTOR and all
associated fees shall be borne by the CONTRACTOR.

CONTRACTOR is responsible for furnishing; transporting; and installing all
materials and equipment, well points, pumping, channelization, diversion,
damming, or other means of controlling surface water, groundwater, runoff from
other drainage tributaries, and pipe effluent as necessary to complete all of the
WORK in accordance with the CONTRACT DOCUMENTS.

3.05 WATER QUALITY CONTROL

A

CONTRACTOR shall comply with the “Colorado Water Quality Control Act”,
the “Protection of Fishing Streams”, the “Clean Water Act”, regulations
promulgated, certifications issued, and the construction requirements listed below.
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1. In the event of conflicts between Federal and State water quality control
laws, rules, or regulations, the more restrictive laws, rules, or regulations
shall apply.

This WORK shall consist of measures needed for the purpose of minimizing
water pollution, erosion, and sedimentation during the length of the construction
activity.

This SPECIFICATION shall be followed to minimize the pollution of any
watercourse, wetland, or water impoundment area.

Stormwater Management Plan (SWMP):

1. If a SWMP is provided in the DRAWINGS and SPECIFICATIONS it shall
be used by CONTRACTOR as a guideline only. The CONTRACTOR shall
be responsible for the development and implementation of the SWMP.

2. CONTRACTOR shall submit SWMP for review by OWNER in accordance
with the submittal requirements defined in these SPECIFICATIONS.
Adjustments to the approved plan may be required by OWNER based on
actual construction operations. Changes to the plan shall only be made with
the written approval of the OWNER.

3. The SWMP may include measures for the control of erosion and
sedimentation, and measures for stormwater quality management.

4. CONTRACTOR shall take the necessary steps to comply with the intent of
OWNER’s SWMP guidance, if it is provided in the DRAWINGS and
SPECIFICATIONS, and other applicable standards, permit conditions, and
regulations of appropriate agencies.

CONTRACTOR shall construct, operate, maintain, and remove in a safe manner

temporary erosion and sediment control features described in OWNER’s SWMP

guidance, if it is provided in the DRAWINGS and SPECIFICATIONS.

CONTRACTOR shall conduct the WORK in such a manner to prevent
contamination of adjacent watercourses, wetlands, or water impoundment areas.

Diversion or Bypass around Erosion Control Facilities:

1. Any diversion from, or bypass of water around facilities necessary to
maintain compliance with the terms and conditions contained in SWMP is
prohibited except:

a.  Where unavoidable to prevent loss of life or severe property damage.

b.  Where excessive storm drainage or runoff would damage the facilities.

2. If diversion or bypass of water around the facilities occurs,
CONTRACTOR shall immediately notify OWNER of the occurrence.
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3. CONTRACTOR, at CONTRACTOR’s expense, shall repair the breached
or bypassed facilities and shall be responsible for the restoration of site
drainage to conform to the requirements of the approved SWMP.

If CONTRACTOR installs a portable concrete or asphalt plant, it is
CONTRACTOR’s responsibility to obtain stormwater discharge and other
required permits for such plants.

CONTRACTOR shall provide design and implementation methods for overall site
stormwater quality management to prevent contaminated surface runoff from
entering the waters of the State and of erosion and sediment control measures for
the purpose of correcting conditions unforeseen during the design of the
PROJECT, or for emergency situations that develop during construction.

1. Applicable erosion and sediment control measures can be found in the
UDFCD Urban Storm Drainage Criteria Manual, Volume 3—Best
Management Practices.

CONTRACTOR shall include temporary erosion and sediment control features
for construction work outside the right-of-way that is necessary for borrow pits,
haul roads, and equipment and material storage sites.

1. Should the inclusion of these additional work areas cause the PROJECT to
be subject to Stormwater Discharge Permit(s), it shall be CONTRACTOR’s
responsibility to obtain the necessary permit(s).

CONTRACTOR shall continuously maintain stormwater management features
from start of WORK through the completion of the PROJECT, ensuring proper
functionality.

CONTRACTOR is responsible for the removal and storage and/or disposal of
accumulated sediment.

Any construction waste or salvageable material, excavation excess material, fill
material, construction equipment, toxins, fuels, lubricants, and other petroleum
distillates shall not be stored or stockpiled within fifty (50) feet of the ordinary
high water line of any watercourse, wetland, or water impoundment area or other
sensitive areas as identified by the ENGINEER.

Equipment servicing shall occur within ENGINEER approved designated areas.

Spill prevention and containment measures as proposed by CONTRACTOR and
approved by ENGINEER shall be used at all storage sites.

3.06 NOISE CONTROL

A.

Mechanical equipment shall be equipped with the best available mufflers to
reduce noise.

CONTRACTOR shall be responsible for obtaining any necessary permits and

shall limit noise to the levels established in the permit and in local jurisdiction
noise control ordinances, if applicable.
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C. CONTRACTOR shall perform noise level monitoring as necessary, or as
requested by the OWNER, to show that permitted noise levels are not exceeded.

D.  During the performance of the WORK, whether on right-of-way provided by
OWNER or elsewhere, CONTRACTOR shall furnish all the labor, equipment,
and materials required to reduce the noise nuisance.
3.07 OTHER SPECIAL PROJECT CONTROL MEASURES.

A.  Other Special Project Control Measures should be included in Section 00 73 94
SPECIAL PROJECT PROCEDURES..

END OF SECTION
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SECTION 03 31 00

STRUCTURAL CONCRETE

PART 1 GENERAL
1.01 SECTION INCLUDES

A. CONTRACTOR shall furnish all labor, tools, and equipment for the construction of
reinforced cast-in-place concrete.

B.  This section includes basic finishing and curing methods, accessory control, and
expansion and contraction joint devices.

1.02 RELATED SECTIONS
A.  The following is a list of SPECIFICATIONS which may be related to this section:
1. Section 03 11 00, Concrete Forming.
2. Section 03 15 00, Construction Joints.
3. Section 03 15 13, Waterstops.
4. Section 03 21 00, Reinforcing Steel.
5. Section 03 35 00, Concrete Finishing.
6. Section 03 39 00, Concrete Curing.
7. Section 07 92 00, Sealants.
8. Section 32 16 00, Sidewalks, Curbs, and Gutters.
1.03 REFERENCES
A.  The following is a list of standards which may be referenced in this section:
1. ASTM International (ASTM):
a. C33, Standard Specification for Concrete Aggregates.
b. C94/C94M, Standard Specification for Ready-Mixed Concrete.
C. C150, Standard Specification for Portland cement.

d. C260, Standard Specification for Air-entraining Admixtures for
Concrete.

e. C494/C494M, Standard Specification for Chemical Admixtures for
Concrete.

033100-1



2.

Revised 08/2015

f. C618, Standard Specification for Coal and Raw or Calcined
Natural Pozzolan for Use in Concrete.

g. C979, Standard Specification for Pigments for Integrally Colored
Concrete.

h. C1059, Standard Specification for Latex Agents for Bonding Fresh
To Hardened Concrete.

i. D994, Standard Specification for Preformed Expansion Joint Filler
for Concrete (Bituminous Type).

American Concrete Institute (ACI):
a. 211, Standard Practice for Selecting Proportions for Concrete.
b. 301, Specifications for Structural Concrete.

C. 304, Guide for Measuring, Mixing, Transporting and Placing
Concrete.

d. 305.1, Specification for Hot Weather Concreting.

e. 306.1, Specification for Cold Weather Concreting.

f. 309, Standard Practice for Consolidating Concrete.

g. 318, Building Code Requirements for Structural Concrete.

h. 504, Guide to Joint Sealants.

1.04 SUBMITTALS

A

Provide product data on the following:

1.

2.

6.

Ready-mixed concrete mix designs.

Fly ash.

Admixtures (such as air-entraining and water-reducing admixtures).
Form release agents.

Bonding agents.

Grout.

1.05 QUALITY ASSURANCE

A

Qualifications: The ready-mixed concrete supplier to CONTRACTOR shall have the
capability to produce and deliver concrete, meeting the requirements of the
DRAWINGS and SPECIFICATIONS. The supplier shall have a contingency plan for
a back-up plant in the event of a mechanical malfunction of one of the primary
plant(s).
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1.06 DELIVERY, STORAGE, AND HANDLING
A.  The ready-mixed concrete truck driver shall provide the batch ticket to ENGINEER
at the time of concrete delivery. The ticket shall summarize the following information

legibly in an easily discernible table:

1. Weight in pounds of all materials, excepting the water reducing and air-
entraining agents which shall be in ounces.

2. Cubic yards batched.

3. The ratio of water to cementitious (W/C) materials ratio.
4. Temperature of the concrete at the time it was batched.
5. Time of batching.

6. Free moisture in the fine and coarse aggregates in percent of weight of
aggregate.

7. Gallons of water that may be added at the site without exceeding the permissible
WIC ratio.

8. Concrete Mix Design Number.
PART 2 PRODUCTS
2.01 MATERIALS
A.  General: Acquire cement and aggregate from the same source for all work.

B.  Cement: Cement shall be Portland cement Type Il, unless otherwise indicated on the
DRAWINGS.

C.  Aggregate:

1. Fine Aggregate: Fine aggregate shall consist of hard, strong, durable particles
complying with the provisions of ASTM C33.

2. Coarse Aggregate: Coarse aggregate shall conform to the provisions of

ASTM C33. Aggregate shall be crushed aggregate or angular screened natural
aggregate. Hydraulic - cement aggregate is unacceptable.
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Water: Water shall be clean and free from injurious amounts of oils, acids, alkalis,
salts, organic materials, or other substances that may be deleterious to concrete or
steel. Mixing water for prestressed, pretensioned and prestressed post-tensioned
concrete or for concrete which will contain aluminum embedments shall not contain
deleterious amounts of chloride ion.

Admixtures: Admixtures to be used in concrete shall be subject to prior acceptance
by ENGINEER. The admixture shall maintain the same composition and
performance throughout the WORK as the product used in the concrete proportions
established in accordance with ACI 211. Admixtures containing chloride ions shall
not be used.

1. Air Entrainment:

a. An air-entraining agent shall be used in all concrete. The agent used
shall conform to ASTM C260.

b. Unless otherwise shown on the DRAWINGS, the amount of air-
entraining agent used in each concrete mix shall be such as will
affect the entrainment of the percentage of air shown in the following
tabulation in the concrete as discharged from the mixer or pumper
discharge hose if applicable. Table 1 is applicable for concrete
strengths less than five thousand (5,000) psi.

Table 1
Norminal Max. Average Air Content
Aggregate Size (Percent)
(Inch) Severe Exposure Moderate Exposure
3/8 7-1/2 + 1-1/2 6+1-1/2
3/4 6+1-1/2 5+1-1/2
1-1/2 5-1/2 + 1-1/2 4-1/2 +1-1/2

C. The level of exposure shall be determined by ENGINEER.

d. When a batch of concrete delivered to the PROJECT does not
conform to the minimum specified air content, an air-entraining
admixture may be added, one (1) time only for the batch, at
CONTRACTOR’s option prior to consideration for rejection. After
the admixture is added, the concrete shall be remixed for a minimum
of twenty (20) revolutions of the mixer drum at mixing speed. The
concrete shall then be retested and if found acceptable, may be
placed in accordance with the SPECIFICATIONS.

2. Water Reducing, Set-Controlling Admixture: CONTRACTOR shall use a “mid-
range” water reducing, set controlling admixture, Polyheed 997, or equal. The
water-reducing admixture shall be used in all concrete and shall conform to
ASTM C494/C494M, specifically Types A, B, C, D, and E.
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3. Finely Divided Mineral Admixtures (Fly Ash): Mineral admixtures shall be
limited to fly ash conforming to ASTM C618, Class C or Class F. Class C fly
ash is not permitted where sulfate resistant cement is required.

Evaporative Retardant: In accordance with Section 03 29 00, Concrete Curing.

Bituminous Coating: Bituminous Coating for aluminum pipes will be in accordance
with AASHTO M-190 Type A.

Grout: In accordance with Section 03 60 00, Grouting.
Epoxy Bonding Agent:
1. Master Builders; Concresive Liquid (LPL).

2. Master Builders; Concresive Standard Liquid.

2.02 COMPRESSIVE STRENGTH

A

Concrete compressive strength requirements consist of a minimum strength that must
be obtained before various loads of stresses are applied to the concrete and, for
concrete designated by strength, a minimum strength at the age of twenty eight (28)
days. Unless otherwise shown on the DRAWINGS, the twenty eight (28) day
compressive strength of structural concrete shall be a minimum of four thousand five
hundred (4,500) psi.

The mix shall be designed for required strengths in accordance with ACI 301. The
ratio of water to the sum of concrete plus pozzolan shall not exceed 0.45 by weight
for durable, watertight, concrete. The amount of fly ash in the mix shall be between
fifteen and twenty percent (15 and 20%) by weight of the total cementitious
materials.

Unless otherwise permitted or specified in the DRAWINGS, the concrete shall be
proportioned and produced to have a slump not to exceed four (4) inches or less than
two and one-half (2-1/2) inches. Concrete not consolidated by internal vibration shall
be proportioned to have a slump not to exceed five and one-half (5-1/2) inches or less
than four (4) inches.

2.03 SOURCE QUALITY CONTROL

A

Batching:
1. Measuring and batching of materials shall be done at a batching plant.
2. Portland Cement:

a.  Either sacked or bulk cement may be used. No fraction of a sack of
cement shall be used in a batch of concrete unless the cement is
weighed. Bulk cement shall be weighed on scales separate and
distinct from the aggregate hopper or hoppers. Batching shall be
such that the accuracy of batching shall be plus or minus one percent
of the required weight.
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Water:

a. Unless water is to be weighed, the water-measuring equipment shall
include an auxiliary tank from which the measuring tank shall be
filled. In lieu of the volume method, CONTRACTOR shall be
permitted to use a water-metering device.

Aggregates:

a. Aggregates shall be handled from stockpiles or other sources to the
batching plant in such a manner as to secure a uniform grading of the
material. Aggregates that have become segregated, or mixed with
earth or foreign material, shall not be used. Batching shall be so
conducted as to result in the weights of material required for each
type aggregate within a tolerance of two percent (2%).

b. Free water contents of the coarse and fine aggregates shall be
continuously tested and concrete mixture adjusted for moisture
conditions of the aggregate in order to meet the designated
water/cement ratio.

Fine Aggregate:
a. The proportion of fine aggregate shall be between thirty six and forty

four percent (36 and 44%) by volume of the total aggregates in the
concrete.

B.  Mixing:

1.

Ready-mixed concrete shall be either “central mixed” or “shrink mixed”
concrete as defined in ASTM C94/C94M. “Truck mixed” concrete as defined in
ASTM C94/C94M shall not be permitted. Mixing time shall be measured from
the time water is added to the mix, or cement contacts the aggregate. All
concrete shall be homogeneous and thoroughly mixed, and there shall be no
lumps or evidence of undispersed cement. Mixers and agitators, which have an
accumulation of hard concrete or mortar, shall not be used. Ready-mixed
concrete shall be mixed and transported in accordance with ASTM C94/C94M.

The temperature of mixed concrete, immediately before placing shall not be less
than fifty degrees Fahrenheit (50°F) or more than ninety degrees Fahrenheit
(90°F). Aggregates and water shall be heated or cooled as necessary to produce
concrete within these temperature limits. Neither aggregates nor mixing water
shall be heated to exceed one hundred fifty degrees Fahrenheit (150°F).

The time elapsing from the time water is added to the mix (or the cement comes
in contact with aggregate) until the concrete is deposited in place at the site of
the WORK shall not exceed sixty (60) minutes when the concrete is hauled in
non-agitating trucks, nor more than ninety (90) minutes when hauled in truck
mixers or truck agitators.
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4. The batch shall be so charged into the drum that a portion of the mixing water
shall enter in advance of the cement and aggregates. The flow of water shall be
uniform and all water shall be in the drum by the end of the first one-quarter
(1/4) of the specified mixing time.

5. Cement shall be charged into the mixer by means that will not result in loss of
cement because of the effect of wind, or in accumulation of cement on surfaces
of hoppers or in other conditions which reduce or vary the required quantity of
cement in the concrete mixture.

C. Transporting Mixed Concrete; Mixed Concrete or Truck Mixers:
1. Transporting of mixed concrete shall conform to ASTM C94/C94M.

2. Truck agitators shall be loaded not to exceed the manufacturer’s guaranteed
capacity. They shall maintain the mixed concrete in a thoroughly mixed and
uniform mass during hauling.

3. No additional mixing water shall be incorporated into the concrete during
hauling or after arrival at the delivery point, unless approved by ENGINEER. If
additional water is to be incorporated into the concrete at the site, the drum shall
be revolved not less than thirty (30) revolutions at mixing speed after the water
is added and before discharge is commenced. One (1) addition of water at the
site to adjust mix workability is permitted but the maximum water cement ratio
shall not be exceeded.

4. CONTRACTOR shall furnish a water-measuring device in good working
condition, mounted on each transit mix truck, for measuring the water added to
the mix on the site. All water tanks on transit mix trucks shall be filled prior to
being batched and arrive at the construction site one hundred percent (100%)
full.

5. Each load of ready mixed concrete delivered at the job shall be accompanied by
the ticket in accordance with Article Delivery, Storage, and Handling.

PART 3 EXECUTION
3.01 PREPARATION

A.  Prior to placing concrete, CONTRACTOR shall remove all debris and thoroughly
dampen the surfaces that may be in contact with the concrete to be placed.

B. CONTRACTOR shall use compressed air from an air compressor to blow out
construction debris and dirt at the bottom of members to be placed such as walls,
beams, and columns, prior to final placement of forms that may obscure any joint.
CONTRACTOR shall demonstrate to ENGINEER that all debris, such as concrete
particles, saw dust, loose tie wire, bar tags, tape, trash and dirt, have been thoroughly
removed.

C. All surfaces of forms and embedded materials that have become encrusted with dried

mortar or grout from concrete previously placed shall be cleaned of all such mortar or
grout before the surrounding or adjacent concrete is placed.
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No concrete shall be placed until all formwork, reinforcement, installation of parts to
be embedded, bracing of forms, and preparation of surfaces involved in the placing
have been reviewed by ENGINEER.

Immediately before placing concrete, all surfaces upon or against which the concrete
is to be placed shall be free from standing water, mud, debris, or loose materials.

No concrete shall be placed when form surfaces that may be in contact with the
concrete, reinforcement, embedded items or sub-base is less than thirty two degrees
Fahrenheit (32°F). When the mean daily outdoor temperature is less than forty
degrees Fahrenheit (40°F), the temperature of the concrete shall be maintained
between fifty degrees Fahrenheit (50°F) and seventy degrees Fahrenheit (70°F) for
the required curing period. When necessary, arrangements for heating, covering,
insulating, or housing the concrete work shall be made in advance of placement and
shall be adequate to maintain the required temperature without injury as a result of
concentration of heat. Combustion heaters shall not be used during the first twenty
four (24) hours unless precautions are taken to prevent exposure of the concrete to
exhaust gases which contain carbon dioxide.

Concrete shall not be placed against forms exposed to heating unless the temperature
of the forms is first cooled to less than or equal to ninety degrees Fahrenheit (<90°F).

3.02 PLACEMENT

A

Placement shall conform to ACI 301, Chapter 8, ACI 304, ACI 306.1, ACI 305.1,
and ACI 309. No concrete shall be placed in water except with the written permission
of ENGINEER. The surfaces of absorptive materials against or upon which concrete
is to be placed shall be moistened thoroughly so that moisture will not be drawn from
the freshly placed concrete. The concrete shall be placed by equipment that will
prevent segregation or loss of ingredients. The stream of concrete shall not be
allowed to separate by permitting it to fall freely over rods, spacers or other
embedded materials.

Unless otherwise called out in these SPECIFICATIONS or shown on the
DRAWINGS, the placement lift depth of concrete in walls shall be limited to two (2)
feet or less to minimize surface defects such as air voids that can form on concrete
surfaces. Lift depths shall be limited to one (1) foot if, in the opinion of ENGINEER,
the quality of the finish is unacceptable at the two- (2- ) foot lift depth.

Concrete shall be placed so as to avoid segregation of the materials and the
displacement of the reinforcement.

Concrete shall not be dropped more than five (5) feet unless confined by closed
chutes or pipes. Care shall be taken to fill each part of the form by depositing the
concrete as near final position as possible. The coarse aggregate shall be worked back
from the forms and worked around the reinforcement without displacing the bars.
After initial set of the concrete, the forms shall not be jarred and strain shall not be
placed on the ends of projecting reinforcement.

Where steep slopes are required, the chutes shall be equipped with baffle boards or be
in short lengths that reverse the direction of movement.

Concrete shall not be pumped through aluminum alloy pipe.
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G.

All chutes, troughs, and pipes shall be kept clean and free from coatings of hardened
concrete.

3.03 CONSOLIDATION

A

F.

Concrete vibrators for consolidating concrete shall be two and one-half inch (2-1/2")
diameter “high cycle” vibrators with a frequency under load of eight thousand
(8,000) to ten thousand four hundred (10,400) vibrations per minute (vpm). Concrete
vibrators of lesser capacity are unacceptable for use in any part of the construction.
CONTRACTOR shall have at least one standby concrete vibrator ready for use for
every two (2) concrete vibrators in use during a concrete placement.

All concrete shall be thoroughly consolidated with internal vibrators as recommended
in ACI 309 immediately after deposition. The concrete shall be thoroughly worked
around the reinforcing steel, around embedded items and into corners of forms.
Vibration shall be supplemented by spading, rodding, or forking to eliminate all
honeycomb and voids around embedded items.

The vibrator shall be inserted vertically, allowing it to penetrate rapidly to the bottom
of the lift and at least six (6) inches into the previous lift. The vibrator shall be held at
the bottom of lift for five to fifteen (5 - 15) seconds. The vibrator shall be pulled up at
a rate of about three (3) inches per second.

The vibrator shall be inserted so that the fields of action overlap. The field of action

is approximately eight (8) times the vibrator’s head diameter. Thus for a two and one-
half (2-1/2) inch diameter vibrator, the spacing of each insertion shall be
approximately twenty (20) inches.

Vibration shall be stopped when the concrete surface takes a sheen and large air
bubbles no longer escape.

Do not use a vibrator to move concrete horizontally.

3.04 OPENINGS AND INSERTS

A

Pipe sleeves, inserts for pipe connections, anchors, and forms for pipe holes shall be
accurately placed and securely fastened to the forms in such a manner that the
placing of concrete shall not alter their alignment or location. In the event that
openings are inadvertently omitted or improperly placed, ENGINEER may require
the concrete to be cored at the proper location. Filling of improperly placed openings
shall be done with expansive grout or dry pack or mortar applied with an accepted
epoxy adhesive. The surfaces of the opening shall be roughened prior to filling.

3.05 EMBEDDED ITEMS

A.

At the time of concrete placement, embedded items shall be clean and free from mud,
oil, and other coatings that may adversely affect bonding capacity. Aluminum
embedments shall be coated with a bituminous material to prevent electrolytic action
between the embedded item and reinforcing steel that results in concrete
deterioration. Embedment items shall be accurately placed and securely fastened to
the forms in such a manner that the placing of concrete shall not alter their alignment
or location. Contact between embedded items and reinforcing steel or tendon ducts is
unacceptable and is not permitted.
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3.06 CONSTRUCTION JOINTS

A.  The location of all construction joints shall be subject to the acceptance of
ENGINEER. The surface of all construction joints shall be thoroughly cleaned and
all laitance and standing water removed. Clean aggregate shall be exposed by
abrasive blast cleaning. Wire brushing and air water jets may be used while concrete
is fresh provided results are equal to abrasive blast cleaning. Construction joints shall
be keyed at right angle to the direction of shear. Except where otherwise shown on
the DRAWINGS, keyways shall be at least one and one-half (1-1/2) inch in depth
over at least twenty five percent (25%) of the area of the section.

3.07 EVAPORATIVE RETARDANT

A.  The use of an evaporative retardant is required to assist in proper placement of
concrete in accordance with Section 03 29 00, Concrete Curing. Apply two (2) times;
after screeding and after the first floating operation. The retardant should be applied
at a rate of one (1) gallon of sprayable solution per two hundred to four hundred
(200 - 400) square feet by spraying with an industrial type sprayer. If the nozzle of
the sprayer becomes plugged, CONTRACTOR shall clean, or replace, the nozzle.
Under no circumstances shall the retardant be used except by spraying a mist with a
nozzle. The retardant shall be applied in strict conformance with the manufacturer’s
recommendations and precautions. In no case shall the retardant be used as a
finishing agent. The use of an evaporative retardant requires review and approval by
ENGINEER.

3.08 FIELD QUALITY CONTROL
A. CONTRACTOR shall assist OWNER or the concrete testing consultant as requested
during the performance of quality control testing. When concrete is placed using a

concrete pumper, concrete for testing will be taken from the pumper discharge hose.

END OF SECTION
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SECTION 03 60 00

GROUTING

PART 1 GENERAL
1.01 SECTION INCLUDES
A.  CONTRACTOR shall furnish all labor, tools, and equipment for the placement of
grout in tie holes and other locations as shown on the DRAWINGS and specified
herein.
B.  This section includes basic mixing, application, and curing methods for grout.
1.02 RELATED SECTIONS
A.  The following is a list of SPECIFICATIONS which may be related to this section:
1. Section 03 11 00, Concrete Forming.
2. Section 03 15 00, Construction Joints.
3. Section 03 31 00, Structural Concrete.
4. Section 03 35 00, Concrete Finishing.
5. Section 03 39 00, Concrete Curing.
6. Section 32 16 00, Sidewalks, Curbs, and Gutters.
1.03 QUALITY STANDARDS
A.  The following is a list of standards which may be referenced in this section:

1. ASTM International (ASTM):

a. C78, Standard Test Method for Flexural Strength of Concrete (Using
Simple Beam with Third-Point Loading).

b. C109/C109M, Standard Test Method for Compressive Strength of
Hydraulic Cement Mortars (Using 2-in. or [50-mm] Cube Specimens).

c. C469, Standard Test Method for Static Modulus of Elasticity and Poisson’s
Ratio of Concrete in Compression.

d. C666/C666M, Standard Test Method for Resistance of Concrete to Rapid
Freezing and Thawing.

e. (882, Standard Test Method for Bond Strength of Epoxy-Resin Systems
used with Concrete by Slant Shear.

f.  C1012, Standard Test Method for Length Change of Hydraulic-Cement
Mortars Exposed to Sulfate Solution.
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g. C1202, Standard Test Method for Electrical Indication of Concrete’s
Ability to Resist Chloride lon Penetration.

1.04 SUBMITTALS

A

Provide product data on the following:
1. Grout.
2. Bonding agent.

3. Curing compound.

1.05 DELIVERY, STORAGE, AND HANDLING

A

Cement based mortar shall be delivered and stored in manufacturer’s packaging until
it is ready to be mixed and placed. Mortar bags shall be stored off the ground and
protected from water and all other substances that may penetrate packaging.

PART 2 PRODUCTS

2.01 MATERIALS

A.

O 0 W

m

F.

Mortar for Tie Holes: EMACO R320.

Bonding Adhesives: Concresive Liquid LPL or Concresive Standard Liquid.
Water: Only clean potable water shall be used.

Curing Compound: MB 429, Masterkure 100W, Masterkure 200W.
(Exposed) Reinforcing Steel Coating: EMACO P22.

Evaporation Reducer: Confilm Evaporation Reducer.

PART 3 EXECUTION

3.01 GENERAL

A

CONTRACTOR shall have a printed set of manufacturer’s recommendations for
product use onsite for review during preparation, mixing, and application of grout.

These grouts contain admixtures that increase grout strength and workability. The
strength and performance of the grout is dependent on proper surface preparation,
grout mixing and curing. CONTRACTOR shall be required to use a calibrated
measuring device to add clean potable water to the grout mix. Water added to a grout
mix without a calibrated device is cause for grout rejection, removal and re-
placement.

Curing is critical to prevent shrinkage cracks that can develop with grouts containing
some admixtures. Curing shall begin immediately after placement.

All mixing, surface preparation, handling, placing, consolidation, and other means of
execution for pre-packaged mortars shall be done according to the instructions and
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recommendations of the manufacturer and this SPECIFICATION. In the event that a
conflict occurs between this SPECIFICATION and manufacturer’s instructions, the
manufacturer’s instructions shall prevail in all cases.

3.02 INSTALLATION

A

Preparation:

1. Thoroughly clean the roughened surface and any exposed reinforcement of rust,
dirt, loose chips, and dust. Maintain substrate in a saturated, surface-dry
condition.

2. Where applicable, coat exposed reinforcing steel with EMACO P22 reinforcing
steel bar protection coating prior to patching.

Mixing: Comply with mortar manufacturer’s recommendations for water quantity.
Mechanically mix with a slow speed drill (four hundred to six hundred [400 to

600] rpm) and Jiffler-type paddle. Pour approximately ninety percent (90%) of the
mix water into the mixing container; then add the bagged material while continuing
to mix. Add remaining water as needed. Mix time shall not exceed five (5) minutes.

Application:

1. Apply bonding adhesive such as Concresive Liquid LPL or Concresive Standard
Liquid.

2. Place and finish with trowel or screed. In hot, windy, or dry conditions, where
rapid surface evaporation may occur, apply evaporation reducer.

Curing: Apply Masterkure 200 W curing compound in accordance with label
instructions.

3.03 FIELD QUALITY CONTROL

A

Field Tests:

1.  When OWNER is to perform grout testing, CONTRACTOR shall assist
OWNER or the concrete testing consultant as requested during the performance
of quality control testing.

2. When prescribed in the DRAWINGS or by these SPECIFICATIONS, length
change test specimens will be taken during construction from the first placement
of each type of mortar, and at intervals thereafter as selected by ENGINEER to
ensure continued compliance with these SPECIFICATIONS. Unless otherwise
specified on the DRAWINGS or SPECIFICATIONS the testing will be
performed by OWNER or testing representative.

3. When required, length change tests and fabrication of specimens for cement-
based mortar shall be performed as specified in ASTM C1012 at intervals during
construction as selected by ENGINEER. A set of three (3) specimens will be
made for testing at seven (7) and twenty eight (28) days.
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All mortar, already placed, that fails to meet the requirements of this
SPECIFICATION, shall be subject to removal and replacement at the cost of
CONTRACTOR.

Unless otherwise specified in the DRAWINGS or SPECIFICATIONS, the cost
of all laboratory tests on grout shall be borne by OWNER, but CONTRACTOR
shall assist ENGINEER in obtaining specimens for testing. However,
CONTRACTOR shall be charged for the cost of any additional tests and
investigation of WORK performed which does not meet the SPECIFICATIONS.

END OF SECTION
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SECTION 31 23 00

EXCAVATION AND FILL

PART 1 GENERAL

1.01 SECTION INCLUDES

A

This WORK shall consist of excavation, embankment fill, disposal of excess
material, shaping, and compaction of all material encountered within the limits of
WORK, including excavation and fill for structures. The excavation shall include, but
is not limited to, the native soils which shall be excavated for the PROJECT WORK.
All WORK shall be completed in accordance with these SPECIFICATIONS, the
lines and grades, and typical cross-sections shown on the DRAWINGS.

All excavation shall be classified, “unclassified excavation,” or “muck excavation” or
“rock excavation,” as hereafter described. All embankment shall be classified
“embankment material” as hereafter described.

1.02 RELATED SECTIONS

A

The following is a list of SPECIFICATIONS which may be related to this section:
1. Section 01 57 19, Temporary Environmental Controls

2. Section 31 11 00, Clearing and Grubbing.

3. Section 31 23 19, Dewatering.

4. Section 31 25 00, Erosion and Sedimentation Control

1.03 REFERENCES

A

The following is a list of standards which may be referenced in this section:
1. ASTM International (ASTM):

a. D698, Standard Test Methods for Laboratory Compaction Characteristics
of Soil Using Standard Effort (12 400 ft-1bf/ft3 (600 kN-m/m3)).

b. D4253, Standard Test Methods for Maximum Index Density and Unit
Weight of Soils Using a Vibratory Table.

1.04 DEFINITIONS

A.

Embankment Material shall consist of approved material acquired from excavation or
from outside sources, hauled and placed in embankments.

Muck Excavation shall consist of the removal of mixtures of soils and organic matter
not suitable for foundation material and replacement with approved material.

Rock Excavation shall consist of igneous, metamorphic and sedimentary rock which
cannot be excavated without the use of rippers, and all boulders or other detached
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stones each having a volume of one-half (1/2) cubic yard or more, as determined by
physical or visual measurement. It shall also include replacement with approved
material as required.

Unclassified Excavation shall consist of the excavation of all materials of whatever
character required of the WORK, obtained within the PROJECT limits.

1.05 QUALITY ASSURANCE

A

Final topography and/or cross-sections shall be surveyed of areas that are to finished
grade and compared to the design section for accuracy.

Final grade shall match design grades within the tolerances discussed in PART 3
EXECUTION.

PART 2 PRODUCTS

2.01 MATERIALS

A

Embankment Material may consist of approved material acquired from excavations
or material hauled from outside the PROJECT limits.

Suitable material identified onsite shall be used first for embankments and backfill.

Excess excavated native soils which are not used as embankment or backfill shall
become the property of CONTRACTOR and shall be disposed of offsite by
CONTRACTOR, in a location acceptable to ENGINEER.

Muck Excavation shall also include the replacement of excavated muck with
uniformly graded rock, riprap, onsite or imported soils, or other material, whichever
is most suitable for the specific situation encountered.

ENGINEER will determine which type of aggregate or other material which shall be
used after observing the specific site conditions.

Structural Backfill:

1. When specified on the DRAWINGS or as required by ENGINEER, Class |
structural backfill shall meet the following gradation requirements:

A
2-inch 100

No. 4 30-100

No. 50 10-60

No. 200 5_20

2. Inaddition, this material shall have a liquid limit not exceeding thirty five (35)
and a plasticity index of not over six (6).
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3. Impervious structural backfill, where shown or specified, shall consist of
material having one hundred percent (100%) finer than two (2) inches in
diameter and a minimum of thirty-five percent (35%) passing a No. 200 U.S.
Standard Sieve.

PART 3 EXECUTION

3.01 GENERAL EXCAVATION/JEMBANKMENT

A.

General:

1. The excavation and embankment shall be finished to reasonably smooth and
uniform surfaces.

2. Variation from the subgrade plane shall not be more than eight-tenths (0.08) foot

in soil or more than eight-tenths (0.08) foot above or one-half (0.50) foot below
in rock.

3. Where bituminous or concrete surfacing materials are to be placed directly on
the subgrade, the subgrade plane shall not vary more than four-tenths (0.04)
foot.

4. Materials shall not be wasted without permission of ENGINEER.

5. Excavation operations shall be conducted so that material outside of the limits of

slopes will not be disturbed.

6. Prior to beginning grading operations in any area, all necessary clearing and
grubbing in that area shall have been performed in accordance with
Section 31 11 00, Clearing and Grubbing, of these SPECIFICATIONS.

7. CONTRACTOR shall notify ENGINEER in sufficient time before beginning
excavation or embankment such that the necessary topography and/or cross-
sections may be taken. CONTRACTOR shall not excavate beyond the
dimensions and elevations established, and material shall not be removed prior
to surveying the site.

8.  When CONTRACTOR’s excavating operations encounter remains of prehistoric

people’s dwelling sites or artifacts of historical or archaeological significance,
the operations shall be temporarily discontinued.

a. ENGINEER will contact archaeological authorities to determine the
disposition thereof.

b. When directed, CONTRACTOR shall excavate the site in such a manner as

to preserve the artifacts encountered and shall remove them for delivery to
the custody of the proper state authorities.

c.  Such excavation will be considered and paid for as extra WORK.
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B. Excavation:

1.

Unclassified:

a. All excess suitable material excavated from the PROJECT site and not used
for embankment shall be removed from the PROJECT site and become the
property of CONTRACTOR.

b.  Where material encountered within the limits of the WORK is considered
unsuitable for embankment (fills) on any portion of this PROJECT WORK,
such material shall be excavated as directed by ENGINEER and replaced
with suitable fill material.

c.  All unsuitable excavated material from excavation consisting of any type of
debris (surface or buried), excavated rock, bedrock or rocks larger than six
(6) inches in diameter, and boulders shall be hauled from the PROJECT site
and disposed of by CONTRACTOR at CONTRACTOR’s expense.

d. Debris is defined as “anything that is not earth which exists at the job site.
Muck:

a.  Where excavation to the finished grade section results in a subgrade or
slopes of unsuitable soil, ENGINEER may require CONTRACTOR to
remove the unsuitable materials and backfill to the finished graded section
with approved material.

b. Disposal of the unsuitable material and replacement with suitable material
shall be at CONTRACTOR’s expense.

Good surface drainage shall be provided around all permanent cuts to direct
surface runoff away from the cut face.

Rock:

a.  Unless otherwise specified, rock shall be excavated to a minimum depth of
0.5 foot below subgrade within the limits of the channel area, and the
excavation shall be backfilled with material shown on the DRAWINGS or
as designated by ENGINEER.

b. Disposal of material and replacement with suitable approved material shall
be at CONTRACTOR’s expense.

C. Embankment Construction:

1.

Embankment construction shall consist of constructing all fill areas, including
preparation of the areas upon which they are to be placed, the placing and
compacting of approved material within areas where unsuitable materials have
been removed, and the placing and compacting of Embankment Material in
holes, pits and other depressions within the PROJECT area.

Only approved materials shall be used in the construction of embankments and
backfills.
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3.

10.

Approved materials shall consist of clean onsite cohesive soils or approved
imported soils.

Onsite cohesive soils or imported soils shall be placed and compacted in
horizontal lifts, using equipment and procedures that produce recommended
moisture contents and densities throughout the lift and embankment height.
Onsite or imported cohesive soils shall be compacted within a moisture content
range of two percent (2%) below, to two percent (2%) above optimum moisture
content and compacted to ninety-five percent (95%) of the Maximum Standard
Proctor Density (ASTM D698).

When embankment is to be placed and compacted on hillsides, or when new
embankment is to be compacted against existing embankments, or when
embankment is built one-half (1/2) width at a time, the slopes that are steeper
than four-to-one (4:1) when measured longitudinally or at right angles to the
adjacent ground shall be continuously benched over those areas where it is
required as the WORK is brought up in layers.

a. Benching shall be well “keyed” and where practical a minimum of eight (8)
feet. Each horizontal cut shall begin at the intersection of the original
ground and the vertical sides of the previous cuts.

b. Material thus cut out shall be recompacted along with the new
Embankment Material at CONTRACTOR’s expense.

The ground surface underlying all fills shall be carefully prepared by removing
all organic matter, scarification to a depth of eight (8) inches and recompacting
to ninety-five percent (95%) of the Maximum Standard Proctor Density
(ASTM D698) at optimum moisture content + or - two percent (2%) prior to fill
placement.

Embankment Material shall be placed in horizontal layers not exceeding

8 inches (loose measurement) and shall be compacted to ninety five percent
(95%) of the Maximum Standard Proctor Density (ASTM D698) at optimum
moisture content + or - two percent (2%).

a. Effective spreading equipment shall be used on each lift to obtain uniform
thickness prior to compacting.

b.  Asthe compaction of each layer progresses, continuous leveling and
manipulating required to ensure uniform density.

For embankments which serve as berms, the downstream portion shall be keyed
into the subsurface soils a minimum of three (3) feet to enhance the stability of
the slope.

Materials which are removed from excavations beneath the water table may be
over the optimum moisture content and shall be required to be dried out prior to
reusing them.

Cross hauling or other action as appropriate will be ordered when necessary to
ensure that the best available material is placed in critical areas of embankments,
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including the top two (2) feet of all embankments. No additional payment will
be made for cross hauling ordered by ENGINEER.

11. Frozen materials shall not be used in construction of embankments.

12. During the construction of the channels, the channel bottom shall be maintained
in such condition that it will be well drained at all times.

13. Excavation or embankment (fill), and structural backfill WORK either
completed or in a stage of completion that is either eroded or washed away or
becomes unstable as a result of either rains, snow, snow melt, channel flows, or
lack of proper water control shall be either removed and replaced, recompacted,
or reshaped as directed by ENGINEER and in accordance with the DRAWINGS
and SPECIFICATIONS at CONTRACTOR’s sole expense.

14. Removed unsuitable materials shall be hauled away and disposed of at
CONTRACTOR’s expense. Placing of replacement materials for removed
unsuitable materials shall be purchased, placed, and compacted at
CONTRACTOR’s expense.

Proof Rolling:

1. Proof rolling with a heavy rubber tired roller shall be required, if designated on
the DRAWINGS or when ordered by ENGINEER.

2. Proof rolling shall be done after specified compaction has been obtained. Areas
found to be weak and those areas which failed shall be ripped, scarified, wetted
if necessary, and recompacted to the requirements for density and moisture at
CONTRACTOR’s expense.

3. Proof rolling shall be done with equipment and in a manner acceptable to
ENGINEER. Proof rolling as shown on the DRAWINGS or as ordered by
ENGINEER shall not be measured and paid for separately, but shall be included
in the unit prices bid for the WORK.

3.02 EXCAVATION AND BACKFILL FOR STRUCTURES

A.

Poor foundation material for any of the WORK shall be removed, by
CONTRACTOR, as directed by ENGINEER.

1. CONTRACTOR will be compensated for removal and replacement of such
materials in accordance with Muck Excavation.

CONTRACTOR is cautioned that construction equipment may cause the natural soils
to pump or deform while performing excavation WORK inside and on footings,
structural floor slabs, or other structure foundation areas.

CONTRACTOR shall remove and replace at CONTRACTOR’s expense any
foundation materials which are:

1. Saturated by either surface or subsurface flows because of the lack of adequate
water control or dewatering work by CONTRACTOR,;
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2. Frozen for any reason; or

3. Disturbed by CONTRACTOR’s WORK or caused to become unacceptable for
foundation material purposes by means of CONTRACTOR’s equipment,
manpower, or methods of WORK.

D.  Dewatering shall not be conducted by pumping from inside footings, structural floor
slabs, or other structure foundation limits. This may decrease the supporting capacity
of the soils.

E.  Care shall be taken when excavating the foundations to avoid disturbing the
supporting materials. Excavation by either hand or careful backhoe soil removal, may
be required in excavating the last few inches of material to obtain the subgrade of any
item of the concrete WORK.

F. Any over-excavated subgrades that are due to CONTRACTOR’s actions, shall be
brought back to subgrade elevations, as indicated on the DRAWINGS, by
CONTRACTOR and at CONTRACTOR’s expense in the following manner:

G.  For over-excavations of two (2) inches or less, either backfill and compact with
approved granular materials; backfill with one-half (1/2) inch crushed rock; or fill
with concrete at the time of the appurtenant structure concrete pour.

H.  For over-excavations greater than two (2) inches, backfill and compact with an
approved granular material.

1. All granular footings, structural floor slabs, or other structure areas shall be
compacted with a vibratory plate compactor prior to placement of concrete,
reinforcing, or bedding materials.

2. Backfill, and fill within three (3) feet adjacent to all structures and for the full
height of walls, shall be selected non-swelling material.

a. Itshall be granular, well graded, and free from stones larger than two (2)
inches.

b. Material may be job excavated, but shall selectivity be required as
determined by ENGINEER.

c. Stockpiled material, other than topsoil from the excavation, shall be used
for backfilling unless an impervious structural backfill is specified.

d.  The backfill material shall consist of either clean onsite granular material
free of stones larger than two (2) inches in diameter with no more than
twenty percent (20%) passing the No. 200 sieve, or equivalent imported
materials.

e.  All backfill around the structures shall be consolidated by mechanical
tamping.

f.  The material shall be placed in six-inch (6") loose lifts within a range of

two percent (2%) above to two percent (2%) below the optimum moisture
content and compacted to ninety-five percent (95%) of Maximum Standard
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Proctor Density (ASTM D698) for cohesive soils, or to seventy-five
percent (75%) relative density for pervious material as determined by the
relative density of cohesionless soils test, ASTM D4253.

Impervious structural backfill shall be placed in six-inch (6") loose lifts within a
range of two percent (2%) above to two percent (2%) below the optimum
moisture content and compacted to ninety-five percent (95%) of Maximum
Standard Proctor Density for cohesive soils as determined by ASTM D698.

END OF SECTION
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SECTION 312319

DEWATERING

PART 1 GENERAL
1.01 SECTION INCLUDES
A.  The WORK of this section consists of controlling groundwater, site drainage, and
storm flows during construction. CONTRACTOR is cautioned that the WORK
involves construction in and around drainage channels, local rivers, and areas of local
drainage. These areas are subject to frequent periodic inundation.
1.02 RELATED SECTIONS
A.  The following is a list of SPECIFICATIONS which may be related to this section:
1. Section 01 57 19, Temporary Environmental Controls
2. Section 31 23 00, Excavation and Fill.
3. Section 31 23 33, Trenching and Backfilling.
4, Section 31 35 00, Erosion and Sedimentation Control
1.03 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1. ASTM International (ASTM):

a. D698, Standard Test Methods for Laboratory Compaction Characteristics
of Soil Using Standard Effort (12 400 ft-Ibf/ft® (600 kN-m/m?)).

1.04 SUBMITTALS

A.  CONTRACTOR shall submit to the ENGINEER a Water Control Plan 2 weeks prior
to execution of the PROJECT. At a minimum, the Water Control Plan shall include:

1. Descriptions of proposed groundwater and surface water control facilities
including, but not limited to, equipment, methods, standby equipment and power
supply, means of measuring inflow to excavations, pollution control facilities,
discharge locations to be utilized, and provisions for immediate temporary water
supply as required by this section.

2. Drawings showing locations, dimensions, and relationships of elements of each
system.

3. Design calculations demonstrating adequacy of proposed dewatering systems
and components.

4. If system is modified during installation or operation, revise or amend and
resubmit Water Control Plan.
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PART 2 PRODUCTS

2.01 MATERIALS

A.

Onsite materials may be used within the limits of construction to construct temporary
dams and berms. Materials such as plastic sheeting, sand bags, and storm sewer pipe
may also be used if desired by CONTRACTOR.

PART 3 EXECUTION

3.01 GENERAL

A.

For all excavation, CONTRACTOR shall provide suitable equipment and labor to
remove water, and keep the excavation dewatered so that construction can be carried
on under dewatered conditions.

1. Water control shall be accomplished such that no damage is done to adjacent
channel banks or structures.

2. Continuously control water during course of construction, including weekends
and holidays and during periods of work stoppages, and provide adequate
backup systems to maintain control of water.

CONTRACTOR is responsible for investigating and becoming familiar with all site
conditions that may affect the WORK including surface water, potential flooding
conditions, level of groundwater and the time of year the work is to be done.

CONTRACTOR shall conduct operations in such a manner that storm or other waters
may proceed uninterrupted along their existing drainage courses.

1. By submitting a BID, CONTRACTOR acknowledges that CONTRACTOR has
investigated the risk arising from such waters and has prepared BID accordingly,
and assumes all of said risk.

At no time during construction shall CONTRACTOR affect existing surface or
subsurface drainage patterns of adjacent property.

1. Any damage to adjacent property resulting from CONTRACTOR’s alteration of
surface or subsurface drainage patterns shall be repaired by CONTRACTOR at
no additional cost to OWNER.

Pumps and generators used for dewatering and water control shall be quiet equipment
enclosed in sound deadening devices.

CONTRACTOR shall remove all temporary water control facilities when they are no
longer needed or at the completion of the PROJECT.

All excavations made as part of dewatering operations shall be backfilled with the
same type material as was removed and compacted to ninety-five percent (95%) of
Maximum Standard Proctor Density (ASTM D698) except where replacement by

other materials and/or methods are required.
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3.02 CONSTRUCTION
A.  Surface Water Control:
1. Surface water control generally falls into the following categories:

a. Normal low flows along the channel.
b. Storm/flood flows along the channel.
c. Flows from existing storm drain pipelines.
d. Local surface inflows not conveyed by pipelines.

2. CONTRACTOR shall coordinate, evaluate, design, construct, and maintain
temporary water conveyance systems.

a. These systems shall not worsen flooding, alter major flow paths, or worsen
flow characteristics during construction. CONTRACTOR is responsible to
ensure that any such worsening of flooding does not occur.

b. CONTRACTOR is solely responsible for determining the methods and
adequacy of water control measures.

3. Ataminimum, CONTRACTOR shall be responsible for diverting the quantity
of surface flow around the construction area so that the excavations will remain
free of surface water for the time it takes to install these materials, and the time
required for curing of any concrete or grout. CONTRACTOR is cautioned that
the minimum quantity of water to be diverted is for erosion control and
construction purposes and not for general protection of the construction site.

a. It shall be CONTRACTOR’s responsibility to determine the quantity of
water which shall be diverted to protect the WORK from damage caused by
stormwater.

4. CONTRACTOR shall, at all times, maintain a flow path for all channels.

a. Temporary structures such as berms, sandbags, pipeline diversions, etc.,
may be permitted for the control of channel flow, as long as such measures
are not a major obstruction to flood flows, do not worsen flooding, or alter
historic flow routes.

B.  Groundwater Control:

1. CONTRACTOR shall install adequate measures to maintain the level of
groundwater below the foundation subgrade elevation and maintain sufficient
bearing capacity for all structures, pipelines, earthwork, and rockwork.

a.  Such measures may include, but are not limited to, installation of perimeter
subdrains, pumping from drilled holes or by pumping from sumps
excavated below the subgrade elevation.

b. Dewatering from within the foundation excavations shall not be allowed.
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The foundation bearing surfaces are to be kept dewatered and stable until the
structures or other types of work are complete and backfilled.

a. Disturbance of foundation subgrade by CONTRACTOR operations shall
not be considered as originally unsuitable foundation subgrade and shall be
repaired at CONTRACTOR'’s expense.

Contractor shall dispose of groundwater as follows:

a. Obtain discharge permit for water disposal from authorities having
jurisdiction.

b.  Treat water collected by dewatering operations, as required by regulatory
agencies, prior to discharge.

c. Discharge water as required by discharge permit and in manner that will not
cause erosion or flooding, or otherwise damage existing facilities,
completed Work, or adjacent property.

d. Remove solids from treatment facilities and perform other maintenance of
treatment facilities as necessary to maintain their efficiency.

Any temporary dewatering trenches or well points shall be restored following
dewatering operations to reduce permeability in those areas as approved by
ENGINEER.

END OF SECTION
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SECTION 31 23 33

TRENCHING AND BACKFILLING

PART 1 GENERAL
1.01 SECTION INCLUDES

A.  This WORK shall consist of all labor, equipment, and materials necessary for
excavation, trenching, and backfilling for utility lines and other related WORK.

1.02 RELATED SECTIONS
A.  The following is a list of SPECIFICATIONS which may be related to this section:
1. Section 01 57 19, Temporary Environmental Controls
2. Section 31 23 00, Excavation and Fill.
3. Section 31 23 19, Dewatering.
4, Section 31 25 00, Erosion and Sedimentation Control.
1.03 REFERENCES
A.  The following is a list of standards which may be referenced in this section:
1. ASTM International (ASTM):

a. D698, Standard Test Methods for Laboratory Compaction Characteristics
of Soil Using Standard Effort (12 400 ft-Ibf/ft® (600 kN-m/m?)).

b. D4253, Standard Test Methods for Maximum Index Density and Unit
Weight of Soils Using a Vibratory Table.

2. Colorado Department of Transportation (CDOT).
3. Occupational Safety and Health Administration (OSHA).
1.04 SUBMITTALS
A.  Submit certification that bedding and pipe zone material meets SPECIFICATION.
PART 2 PRODUCTS
2.01 MATERIALS
A.  Muck Excavation:
1. Muck excavation shall also include the replacement of excavated muck with

uniformly graded rock ranging from three-quarter (3/4) inch to one and one-half
(1-1/2) inches or as required by ENGINEER.
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2. ENGINEER shall determine which type of aggregate or other material shall be
used after observing the specific site conditions.

Bedding and Pipe Zone Materials:

1. Well-Graded Sand:

Sieve Size Total Percent Passing by Weight
% -inch 100
No. 4 95 - 100
No. 8 80 - 100
No. 16 50 -85
No. 30 25-60
No. 50 10 - 30
No. 100 2-10

2. Squeegee Sand:

Sieve Size Total Percent Passing by Weight
% - inch 100
No. 200 0-5
3. CDOT #67:
Sieve Size Total Percent Passing by Weight
linch 100
% - inch 90 - 100
% - inch 20 - 55
No. 4 0-10
No. 8 0-5

a. It shall be the responsibility of CONTRACTOR to locate material meeting
the SPECIFICATIONS, to test its ability to consolidate to at least seventy-
five percent (75%) relative density, and to secure approval of ENGINEER
before such material is delivered to the PROJECT.

b. Relative density shall be determined as stipulated in ASTM D4253.

Backfill:

1. Use only backfill for trenches which is free from rocks, large roots, other
vegetation or organic matter, and frozen material.
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2. No rocks greater than three (3) inches in diameter shall be allowed.
Cut-Off Walls:

1. Clay Cut-Off Walls: More than fifty percent (50%) shall pass a No. 200 Sieve.
The plasticity index shall be greater than twelve (12).

2. Controlled Low Strength Material Backfill: (Flo-Fill, See Section 31 23 23,
Flowable Fill).

PART 3 EXECUTION

3.01 GENERAL

A

The following procedures shall be followed by CONTRACTOR in sequencing the
WORK:

1. No more than one hundred fifty (150) feet of trench shall be left open at any
time.

2. The entire trench shall be backfilled to within fifty (50) feet of the open trench
upon conclusion of each day’s WORK.

3. The trench shall not be backfilled until the pipe installation is found acceptable
by ENGINEER.

4. Trench shall be backfilled within one hundred (100) feet of the pipe installation
at all times.

5.  Clean-up shall be maintained within four hundred (400) feet of the trench
excavation.

Prior to placement in the trench, all pipes, fittings, and appurtenances shall be
cleaned and examined for defects by CONTRACTOR.

1. If found defective, CONTRACTOR shall reject the defective pipe, fitting, or
appurtenance.

2. CONTRACTOR shall advise ENGINEER of all defective materials.
Surplus Excavation:
1. All surplus excavation shall be placed, in an orderly manner.

2. If material is stockpiled on private property, written permission shall be obtained
from the property owner and provided to ENGINEER.

3.02 OBSTRUCTIONS AND DISPOSAL OF WASTE MATERIAL

A

CONTRACTOR shall remove obstructions that do not require replacement from
within the trench or adjacent areas such as tree roots, stumps, abandoned piling,
buildings and concrete structures, frozen material, logs, and debris of all types
without additional compensation.
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ENGINEER may, if requested, make changes in the trench alignment to avoid major
obstructions, if such alignment changes can be made within the WORK limits
without adversely affecting the intended function of the facility.

Excavated materials unsuitable for backfill or not required for backfill shall be
disposed of in accordance with local regulations.

3.03 TRENCH EXCAVATION

A

All existing asphalt or concrete surfacing shall be saw cut vertically in a straight line,
and removed from the job site prior to starting the trench excavation. This material
shall not be used in any fill or backfill.

Clearance:

1. The trench shall be excavated so that a minimum clearance of six (6) inches is
maintained on each side of the pipe for proper placement and densification of
the bedding or backfill material.

2. The maximum clearance measured at the spring line of the pipe shall be
eighteen (18) inches regardless of the type of pipe, type of soil, depth of
excavation, or the method of densifying the bedding and backfill.

Except as otherwise dictated by construction conditions, the excavation shall be of
such dimensions as to allow for the proper pipe installation and to permit the
construction of the necessary pipe connections.

Care shall be taken to ensure that the excavation does not extend below established
grades.

1. If the excavation is made below such grades, the excess excavation shall be
filled in with sand or graded gravel deposited in horizontal layers not more than
six (6) inches in thickness after being compacted and shall be moistened as
required to within two percent (2%) of the optimum moisture content required
for compaction of that soil.

2. After being conditioned to have the required moisture content, the layers shall
be compacted to the required density.

CONTRACTOR shall stockpile excavated materials in a safe manner. Stockpiles
shall be graded for proper drainage.

CONTRACTOR shall place and grade the trench base to the proper grade ahead of
pipe laying. The invert of the trench shall be compacted to provide a firm unyielding
support along entire pipe length.

Surplus excavation shall be disposed of by CONTRACTOR at CONTRACTOR’s
expense.

3.04 PROTECTION

A

Sheeting and Shoring:
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1.

CONTRACTOR shall protect excavations by shoring, bracing, sheet piling,
underpinning, or other methods required to prevent any excessive widening or
sloughing of the trench which may be detrimental to human safety, to the pipe or
appurtenances being installed, or to existing facilities or structures.

The latest requirements of OSHA shall be complied with at all times including
trenching and confined space entry requirements.

CONTRACTOR shall be responsible for underpinning adjacent structures which
may be damaged by excavation WORK, including service utilities and pipe
chases.

Weather and Frost:

1.

2.

3.

4.

CONTRACTOR shall protect bottom of excavations and soil adjacent to and
beneath foundations from frost.

Do not place backfill, fill, or embankment on frozen surfaces.
Do not place frozen materials, snow, or ice in backfill, fill, or embankments.

Do not deposit, tamp, roll, or otherwise mechanically compact backfill in water.

Drainage and Groundwater:

1.

6.

7.

The excavation shall be graded to prevent surface water runoff into trench or
excavation.

Maintain excavations and trenches free from water during construction.
Remove water encountered in trenches to the extent necessary to provide a firm
subgrade, to permit joints to be made in the dry, and to prevent the entrance of

water into the pipeline.

Divert surface runoff and use sumps, gravel blankets, well points, drain lines, or
other means necessary to accomplish the above.

Maintain the excavation or trench free from water until the structure, or pipe to
be installed therein, is completed to the extent that no damage from hydrostatic
pressure, flotation, or other cause will result.

Prevent water from entering into previously constructed pipe.

Do not use the pipe under construction for dewatering.

3.05 FOUNDATIONS ON UNSTABLE SOILS

A.

If the bottom of the excavation is soft or unstable, and in the opinion of ENGINEER,
cannot satisfactorily support the pipe or structure, a further depth and width shall be
excavated and refilled to six (6) inches below grade with rock or other approved
material, uniformly graded between three-quarter (3/4) inch and one and one-half
(1-1/2) inches to provide a firm foundation for the pipe or structure. From six
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(6) inches below grade to grade, the appropriate bedding material shall be placed to
provide support for the pipe or structure.

3.06 PIPE BEDDING

A

After completion of the trench excavation and proper preparation of the foundation,
six (6) inches of bedding material shall be placed on the trench bottom for support
under the pipe.

Bell holes shall be dug deep enough to provide a minimum of two (2) inches of
clearance between the bell and the bedding material.

All pipes shall be installed in such a manner as to ensure full support of the pipe
barrel over its entire length.

After the pipe is adjusted for line and grade and the joint is made, the bedding
material shall be carefully placed and tamped under the haunches of the pipe.

For all types of pipe, the limits of bedding shall be as shown on the trench section
details on the DRAWINGS.

Bedding shall be compacted to seventy five percent (75%) relative density in
accordance with ASTM D4253. Care shall be exercised to ensure sufficient tamping
under the pipe to achieve uniform support.

3.07 BACKFILL AND COMPACTION

A

All muck excavation, bedding, and pipe zone material shall be imported unless
otherwise designated by OWNER’s geotechnical engineer.

Pipe:
1. The pipe trench shall be backfilled to the limits as shown on the DRAWINGS.

2. The backfill in all areas shall be compacted by vibrating, tamping, or a
combination thereof to seventy five percent (75%) relative density for sand
material as determined by the relative density of cohesionless soils test,
ASTM D4253, or to ninety five percent (95%) of the Maximum Standard
Proctor Density for cohesive soils as determined by ASTM D698.

3. All backfill shall be brought up to equal height along each side of the pipe in
such a manner as to avoid displacement.

4. Bedding shall be distributed in 6-inch (6") maximum lifts over the full width of
the trench.

5. Wet, soft or frozen material, asphalt chunks, or other deleterious substances
shall not be used for backfill.

6. If the excavated material is not suitable for backfill, as determined by

ENGINEER, suitable material shall be hauled in and utilized and the rejected
material hauled away and disposed of.
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7. Backfilling shall be conducted at all times in a manner to prevent damage to the
pipe or its coating and shall be kept as close to the pipe laying operation as
practical.

8.  Backfilling procedures shall conform to the additional requirements, if any, of
appropriate agencies or private right-of-way agreements.

Unsurfaced Areas: All surface cuts shall be, as a minimum, restored to a condition
equal to that prior to construction.

Surfaced Areas:

1. All surface cuts shall be, as a minimum, restored to a condition equal to that
prior to construction.

2. All gravel or paved streets shall be restored in accordance with the regulations
and requirements of the agency having control or jurisdiction over the street,
roadway, or right-of-way.

Grassed or Landscaped Areas:

1. Inlandscaped or agricultural areas, topsoil, to a depth of twelve (12) inches,
shall be removed from the area of general disturbance and stockpiled.

2. After installation of all pipelines, appurtenances and structures and completion
of all backfill and compaction, the stockpiled topsoil shall be redistributed
evenly over all disturbed areas.

3. Care should be taken to conform to the original ground contour or final grading
plans.

3.08 FIELD QUALITY CONTROL

A

In-place moisture density tests will be performed to ensure trench backfill complies
with specified requirements. The following minimum tests will be performed.

1. Trench Bedding: One per two hundred (1 per 200) feet.
2. Backfill: One per two hundred (1 per 200) feet.
Backfill Compaction Tests:

1. Backfill compaction tests will be performed until compaction meets or exceeds
requirements.

2. The cost of “passing” tests will be paid by OWNER.
3. Costs associated with “failing” tests shall be paid by CONTRACTOR.
Pipe bedding will be tested prior to placement of backfill.

Testing of all bedding and backfill material will be done in compliance with
Occupational Safety & Health Administration (OSHA) - Excavations.
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3.09 RESTORATION

A

Scarify surface, reshape, and compact to required density completed or partially
completed areas of WORK disturbed by subsequent construction operations or by
adverse weather.

Maintain and correct backfill, fill, and embankment settlement and make necessary
repairs to pavement structures, seeding, and sodding which may be damaged as a
result of settlement for the guarantee period.

Such maintenance and correction may be performed by subcontract.

Upon completion of the WORK, all plants, rubbish, unused materials, concrete
forms, and other like material shall be removed from the job site.

The site shall be left in a state of order and cleanliness.

END OF SECTION
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SECTION 31 2500

EROSION AND SEDIMENTATION CONTROL

PART 1 GENERAL

1.01 SECTION INCLUDES

A

This WORK shall consist of temporary measures needed to control erosion and water
pollution. These temporary measures shall include, but not be limited to, berms,
dikes, dams, sediment basins, fiber mats, netting, gravel, mulches, grasses, slope
drains, and other erosion control devices or methods. These temporary measures shall
be installed at the locations where needed to control erosion and water pollution
during the construction of the PROJECT, and as directed by ENGINEER, and as
shown on the DRAWINGS.

The Erosion Control Plan presented in the DRAWINGS serves as a minimum for the
requirements of erosion control during construction. CONTRACTOR has the
ultimate responsibility for providing adequate erosion control and water quality
throughout the duration of the PROJECT. Therefore, if the provided plan is not
working sufficiently to protect the PROJECT areas, then CONTRACTOR shall
provide additional measures as required to obtain the required protection.
CONTRACTOR shall include in the BID price for erosion control a minimum of all
items shown on the Erosion Control Plan and any additional items that may be
needed to control erosion and water pollution.

1.02 RELATED SECTIONS

A

The following is a list of SPECIFICATIONS which may be related to this section:
1. Section 01 57 19, Temporary Environmental Controls

2. Section 31 23 19, Dewatering.

3. Section 31 11 00, Clearing and Grubbing.

4. Section 31 14 13, Topsoil and Wetland Stripping and Stockpiling.

1.03 REFERENCES

A

The following is a list of standards which may be referenced in this section:

1. Colorado Department of Public Health and Environment (CDPHE).

1.04 SUBMITTALS

A

Submit the following information:

1. Erosion Control Plan.

2. Construction schedule for Erosion Control per Article Scheduling.
3. Sequencing Plan per Article Scheduling.
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Plan for disposal of waste material per Article Scheduling.
Product data for materials proposed for use.

All applicable permits for Erosion Control.

1.05 REGULATORY REQUIREMENTS

A

401 Construction Dewatering Industrial Wastewater Permit (Construction
Dewatering Permit 401):

1.

6.

CONTRACTOR shall apply for and obtain a Construction Dewatering
Permit 401 from the Colorado Department of Public Health and Environment.

All costs for this permit shall be the responsibility of CONTRACTOR.
This permit requires that specific actions be performed at designated times.

CONTRACTOR is legally obligated to comply with all terms and conditions of
the permit including testing for effluent limitations.

CONTRACTOR shall allow the Colorado Department of Public Health and
Environment or other representatives to enter the site to test for compliance with
the permit.

Non-compliance with the permit can result in stoppage of all WORK.

In the event of conflict between these requirements and erosion and pollution control
laws, rules, or regulations of other Federal, State, or local agencies, the more
restrictive laws, rules, or regulations shall apply.

1.06 SCHEDULING

A

Sequencing Plan:

1.

CONTRACTOR shall submit a sequencing plan for approval for erosion control
in conformance with CONTRACTOR’s overall Construction Plan for approval
by OWNER.

Changes to the Erosion Control Sequencing Plan may be considered by
OWNER only if presented in writing by the CONTRACTOR.

Temporary Erosion Control:

1.

When so indicated in the CONTRACT DOCUMENTS, or when directed by
ENGINEER, CONTRACTOR shall prepare construction schedules for
accomplishing temporary erosion control WORK including all maintenance
procedures.

These schedules shall be applicable to clearing and grubbing, grading, structural
WORK, construction, etc.

CONTRACTOR shall submit for acceptance the proposed method of erosion control
on haul roads and borrow pits and a plan for disposal of waste material.
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D. CONTRACTOR shall be required to incorporate all permanent erosion control
features into the PROJECT at the earliest practicable time as outlined in the accepted
schedule. Temporary erosion control measures shall then be used to correct
conditions that develop during construction.

E. WORK shall not be started until the erosion control schedules and methods of
operations have been accepted.

PART 2 PRODUCTS
2.01 MATERIALS

A.  All materials shall be submitted for approval prior to installation.

B.  Materials may include hay bales, straw, fiber mats, fiber netting, wood cellulose,
fiber fabric, gravel, and other suitable materials, and shall be reasonably clean, free of
deleterious materials, and certified weed free.

C.  Grass Seed:

1. Temporary grass cover (if required) shall be a quick growing species, suitable to
the area, in accordance with local criteria and permit requirements, which will
provide temporary cover, and not compete with the grasses sown for permanent

cover.

2. All grass seed shall be approved by ENGINEER and in accordance with local
regulations prior to installation.

D.  Fertilizer and soil conditioners shall be approved by ENGINEER and in accordance
with local regulations prior to installation.

PART 3 EXECUTION
3.01 GENERAL
A.  All temporary and permanent erosion and sediment control practices shall be
maintained and repaired as needed to ensure continued performance of their intended
function.
B.  OWNER will monitor CONTRACTOR’s erosion control and WORK methods.
1. If the overall function and intent of erosion control is not being met, OWNER
will require CONTRACTOR to provide additional measures as required to

obtain the desired results.

2. Costs for any additional erosion control measures shall be paid for at contract
unit prices.

C.  The erosion control features installed by CONTRACTOR shall be adequately
maintained by CONTRACTOR until the PROJECT is accepted.

D.  Working In or Crossing Watercourses and Wetlands:
1. Construction vehicles shall be kept out of watercourses to the extent possible.
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Where in-channel WORK is necessary, precautions shall be taken to stabilize
the WORK area during construction to minimize erosion.

a.  The channel (including bed and banks) shall always be restabilized
immediately after in-channel WORK is completed.

Where a live (wet) watercourse must be crossed by construction vehicles during
construction, a Temporary Stream Crossing shall be provided for this purpose.

3.02 PROTECTION OF ADJACENT PROPERTIES

A.  Properties adjacent to the site of a land disturbance shall be protected from sediment
deposition.

B. In addition to the erosion control measures required on the DRAWINGS, perimeter
controls may be required if damage to adjacent properties is likely, and may include,
but is not limited to:

1.

2.

3.

4.

Vegetated buffer strip around the lower perimeter of the land disturbance.

a. Vegetated buffer strips may be used only where runoff in sheet flow is
expected and should be at least twenty (20) feet in width.

Sediment barriers such as straw bales, erosion logs, and silt fences.
Sediment basins and porous landscape detention ponds.

Combination of above measures.

3.03 CONSTRUCTION

A. Stabilization of Disturbed Areas:

1.

Temporary sediment control measures shall be established within five (5) days
from time of exposure/disturbance.

Permanent erosion protection measures shall be established within five (5) days
after final grading of areas.

B. Stabilization of Sediment and Erosion Control Measures:

1.

Sediment barriers, perimeter dikes, and other measures intended to either trap
sediment or prevent runoff from flowing over disturbed areas shall be
constructed as a first step in grading and be made functional before land
disturbance takes place.

Earthen structures such as dams, dikes, and diversions shall be stabilized within
five (5) days of installation.

Stormwater outlets shall also be stabilized prior to any upstream land disturbing
activities.
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C.  Stabilization of Waterways and Outlets:

1. All onsite stormwater conveyance channels used by CONTRACTOR for
temporary erosion control purposes shall be designed and constructed with
adequate capacity and protection to prevent erosion during storm and runoff
events.

2. Stabilization adequate to prevent erosion shall also be provided at the outlets of
all pipes and channels.

D.  Storm Sewer Inlet Protection: All storm sewer inlets which are made operable during
construction or which drain stormwater runoff from a construction site shall be
protected from sediment deposition by the use of filters.

E. Construction Access Routes:

1.  Wherever construction vehicles enter or leave a construction site, a Stabilized
Construction Entrance is required.

2. Where sediment is transported onto a public road surface, the roads shall be
cleaned thoroughly at the end of each day.

3. Sediment shall be removed from roads by shoveling or sweeping and be
transported to a sediment controlled disposal area.

4.  Street washing shall be allowed only after sediment is removed in this manner.
3.04 DISPOSITION OF TEMPORARY MEASURES

A.  All temporary erosion and sediment control measures shall be disposed of within
thirty (30) days after final site stabilization is achieved or after the temporary
measures are no longer needed as determined by OWNER.

B.  Trapped sediment and other disturbed soil areas resulting from the disposition of
temporary measures shall be permanently stabilized to prevent further erosion.

C.  Substantial Completion of Erosion Control Measures:

1. At the time specified in the CONTRACT DOCUMENTS, and subject to
compliance with specified materials and installation requirements,
CONTRACTOR shall receive a Substantial Completion Certificate for
temporary erosion control measures.

2. Maintenance of Erosion Control Measures after Substantial Completion:
CONTRACTOR shall be responsible for maintaining temporary erosion control
measures as specified in the DRAWINGS and CONTRACT DOCUMENTS
until such time as WORK has been accepted by OWNER as specified in
Section 01 77 00, Closeout Procedures.
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D.  Final Completion and Acceptance of Erosion Control Measures:

1.

After ENGINEER and OWNER have determined that the drainage area has
stabilized, CONTRACTOR shall remove all remaining temporary erosion
control measures.

Any damage to the site shall be repaired to the satisfaction of ENGINEER and at
no cost to OWNER.

END OF SECTION
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PART 1 GENERAL

1.01 SECTION INCLUDES

SECTION 31 37 00

RIPRAP, BOULDERS, AND BEDDING

A. The WORK includes excavation, grading, and installation of riprap, boulders, soil
riprap, void-filled riprap, and bedding placed at the locations shown on the
DRAWINGS. The materials to be used and the construction of such structures
shall be as specified herein.

1.02 RELATED SECTIONS

A. The following is a list of SPECIFICATIONS, which may be related to this section:

1.

2.

1.03 REFERENCES

Section 01 57 19, Temporary Environmental Controls

Section 31 23 00, Excavation and Fill.

Section 31 23 19, Dewatering.

Section 31 23 33, Trenching and Backfilling.

Section 31 25 00, Erosion and Sedimentation Controls

Section 31 37 19, Grouted Boulders, Stacked Grouted Boulders, and
Grouted Rock Retaining Walls

A. The following is a list of standards which may be referenced in this section:

L.

American Association of State Highway and Transportation Officials
(AASHTO):

a.

T8S5, Standard Method of Test for Specific Gravity and Absorption
of Coarse Aggregate.

T96, Standard Method of Test for Resistance to Degradation of
Small-Size Coarse Aggregate by Abrasion and Impact in the Los
Angeles Machine.

T103, Standard Method of Test for Soundness of Aggregates by
Freezing and Thawing.

T104, Standard Method of Test for Soundness of Aggregate by Use
of Sodium Sulfate or Magnesium Sulfate.

T248, Reducing Field Samples of Aggregate Test Size.
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2. ASTM International (ASTM): D698, Standard Test Methods for
Laboratory Compaction Characteristics of Soil Using Standard Effort (12
400 ft-Ibf/ft’ (600 kN-m/m?)).

1.04 SUBMITTALS

A. CONTRACTOR shall cooperate with ENGINEER in obtaining and providing
samples of all specified materials.

B. CONTRACTOR shall submit certified laboratory test certificates for all items
required in this section.

PART 2 PRODUCTS

2.01 MATERIALS

A. RIPRAP
1. Riprap used shall be the type designated on the DRAWINGS and shall conform
to Table 1.
Table 1: Riprap Gradation
% Smaller Than Intermediate .
Riprap Given Size By Rock Dimension dsq
Designation Weight (inches) (inches)
70 - 100 12
50-70 9 sk
Type VL 35 50 6 6
2-10 2
70 - 100 15
50-70 12 o
TypeL 35-50 9 )
2-10 3
70 - 100 21
50-70 18 sk
TypeM 35-50 12 12
2-10 4
70 - 100 30
50-70 24
Type H 35-50 18 18
2-10 6
70 - 100 41
50-70 33
Type VH 35 - 50 24 24
2-10 9
*d5( = Mean Particle Size
**Mix VL, L and M riprap with 35% topsoil (by volume) and bury it with 4 to 6
inches of topsoil, all vibration compacted, and revegetate.

313700-2



Revised 10/2017

10.

11.

12.

The riprap designation and total thickness of riprap shall be as shown on
the DRAWINGS. The maximum stone size shall not be larger than the
thickness of the riprap.

Neither width nor thickness of a single stone of riprap shall be less than
one-third (1/3) of its length.

The specific gravity of the riprap shall be two and one-half (2.5) or greater.

Riprap specific gravity shall be according to the bulk-saturated, surface-dry
basis, in accordance with AASHTO T8S5.

The bulk density for the riprap shall be 1.3 ton/cy or greater.

The riprap shall have a percentage loss of not more than forty percent
(40%) after five hundred (500) revolutions when tested in accordance with
AASHTO T96.

The riprap shall have a percentage loss of not more than ten percent (10%)
after five (5) cycles when tested in accordance with AASHTO T104 for
ledge rock using sodium sulfate.

The riprap shall have a percentage loss of not more than ten percent (10%)
after twelve (12) cycles of freezing and thawing when tested in accordance
with AASHTO T103 for ledge rock, procedure A.

Rock shall be free of calcite intrusions.
Gradation:

a. Each load of riprap shall be reasonably well graded from the
smallest to the largest size specified.

b. Stones smaller than the two to ten percent (2 to 10%) size will not
be permitted in an amount exceeding ten percent (10%) by weight
of each load.

c. Control of gradation shall be by visual inspection. However in the
event ENGINEER determines the riprap to be unacceptable,
ENGINEER shall pick two (2) random truckloads to be dumped
and checked for gradation.

1) Mechanical equipment and labor needed to assist in checking
gradation shall be provided by CONTRACTOR at no
additional cost.

Color:

a. The color of the riprap shall approved by ENGINEER prior to
delivery to the PROJECT site.

b. Color shall be consistent on the entire PROJECT and shall match
the color of rock to be used for all other portions of the WORK.
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13.  Broken concrete or asphalt pavement shall not be acceptable for use in the

WORK.
14.  Rounded riprap (river rock) is not acceptable, unless specifically designated
on the DRAWINGS.
B. BOULDERS

1. Boulders used shall be the type designated on the DRAWINGS and shall
conform to Table 2.

Table 2: Boulder Properties

Maximum Ratio
Range in Smallest of Largest to
Dimension of Smallest Rock
Individual Rock Dimension of
Boulder Nominal Size Boulders Individual
Classification (inches) (inches) Boulders
B24 24 20 -28 1.50
B30 30 26 -34 1.50
B36 36 32-40 1.50
B42 42 38 -46 1.50
B48 48 44 - 52 1.50

2. The specific gravity of the boulders shall be two and one-half (2.5) or greater.

3. Boulder specific gravity shall be according to the bulk-saturated, surface-dry
basis, in accordance with AASHTO T85.

4. The bulk density for the boulder shall be 1.3 ton/cy or greater.

5. The boulders shall have a percentage loss of not more than forty percent (40%)
after five hundred (500) revolutions when tested in accordance with
AASHTO T96.

6. The boulders shall have a percentage loss of not more than ten percent (10%)
after five (5) cycles when tested in accordance with AASHTO T104 for ledge
rock using sodium sulfate.

7. The boulders shall have a percentage loss of not more than ten percent (10%)
after twelve (12) cycles of freezing and thawing when tested in accordance with
AASHTO T103 for ledge rock, procedure A.

8. Rock shall be free of calcite intrusions.

9. Color:

a. The color of the boulders shall approved by ENGINEER prior to
delivery to the PROJECT site.
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b. Color shall be consistent on the entire PROJECT and shall match
the color of rock to be used for all other portions of the WORK.

C. SOIL RIPRAP

1.

Rock requirements are to comply with riprap as specified in Article
Materials.

The soil material shall be native or topsoil and mixed with sixty-five
percent (65%) riprap and thirty five percent (35%) soil by volume.

Soil riprap shall consist of a uniform mixture of soil and riprap without
voids.

D. VOID-FILLED RIPRAP

L.

Rock requirements are to comply with riprap material specifications in
Paragraph A.

Samples of riprap and void-fill materials shall be submitted for the review
and approval of the ENGINEER prior to construction.

Where “Void-Filled Riprap” is designated on the DRAWINGS, riprap shall
be mixed with the materials and associated proportions listed in Table 3
and Table 4 to fill the voids of the riprap.

If specified, an alternate void-filled riprap mix that includes river cobble
shall be used; this mix appears in Table 5 and Table 6.

Mix proportions and material gradations in Tables 3 through 6 are
approximate and are subject to adjustment by the ENGINEER. No
adjustment in unit price for void-filled riprap will be allowed based on
modifications to the mix proportions.
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Table 3: Mix Requirements for Type VL and L Void-Filled Riprap without
River Cobble

Approximate .
Proportions M;terlal Material Description
(loader buckets) ype
6 Riprap | Type VL or L
1 Void-fill | VTC (Vehicle Tracking Control) rock (crushed
material | rock with 100% passing 4-inch sieve, 50-70%
passing 3-inch sieve, 0-10% passing 2-inch
sieve)
1 Void-fill | 4-inch minus pit run surge (round river rock and
material | sand, well graded, 90-100% passing 4-inch
sieve, 70-80% passing 1.5-inch sieve, 40-60%
passing 3/8-inch sieve, 10-30% passing #16
sieve).
1 Void-fill | Type II bedding
material
ZR Void-fill | Native topsoil
material

Note: Mix proportions and material gradations are approximate and are subject to
adjustment by the ENGINEER.

Table 4: Mix Requirements for Type M and H Void-Filled Riprap without
River Cobble

Approximate .
Proportions M;ter(:al Material Description
(loader buckets) yp
6 Riprap | Type M or H
2 Void-fill | 7-inch minus crushed rock surge (100% passing

material | 7-inch sieve, 80-100% passing 6-inch sieve, 35-
50% passing 3-inch sieve, 10-20% passing 1.5-
inch sieve)

1 Void-fill | VTC (Vehicle Tracking Control) rock (crushed
material | rock with 100% passing 4-inch sieve, 50-70%
passing 3-inch sieve, 0-10% passing 2-inch
sieve)

1 Void-fill | 4-inch minus pit run surge (round river rock and
material | sand, well graded, 90-100% passing 4-inch
sieve, 70-80% passing 1.5-inch sieve, 40-60%
passing 3/8-inch sieve, 10-30% passing #16

sieve).
1 Void-fill | Type II bedding
material
Yato 1 Void-fill | Native topsoil
material

Note: Mix proportions and material gradations are approximate and are subject to
adjustment by the ENGINEER.
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Table 5: Mix Requirements for Type VL and L Void-Filled Riprap with

River Cobble
Approximate .
Proportions M;terlal Material Description
(loader buckets) ype
6 Riprap Type VL or L
1 Void-fill | 2 to 4-inch cobble (round washed river rock
material | that is well-graded, 100% passing 6-inch sieve,
35-50% passing 3-inch sieve, 5-20% passing
2-inch sieve)
1 Void-fill | 4-inch minus pit run surge (round river rock
material | and sand, well graded, 90-100% passing 4-inch
sieve, 70-80% passing 1.5-inch sieve, 40-60%
passing 3/8-inch sieve, 10-30% passing #16
sieve).
1 Void-fill | Type Il bedding
material
tol Void-fill | Native topsoil
material
Top layer Top Additional 4 to 12-inch cobbles (round washed
dressing | river rock that is well graded, 80-100% passing

12-inch sieve, 35-50% passing 6-inch sieve, 5-
20% passing 4-inch sieve) shall be mixed in on
the surface of exposed sections of void-filled
riprap (covering approximately 15% of the
surface) prior to compaction of the void-filled
riprap. Cobbles shall be fully embedded into
the mass of the void-filled riprap.

Note: Mix proportions and material gradations are approximate and are subject to

adjustment by the ENGINEER.
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Table 6: Mix Requirements for Type M and H Void-Filled Riprap with River

Cobble
Approximate .
Proportions M;ter;al Material Description
(loader buckets) yp
6 Riprap Type M or H
2 Void-fill | 7-inch minus crushed rock surge (100%

material | passing 7-inch sieve, 80-100% passing 6-
inch sieve, 35-50% passing 3-inch sieve, 10-
20% passing 1.5-inch sieve)

1 Void-fill | 2 to 4-inch cobble (round washed river rock
material | that is well-graded, 100% passing 6-inch
sieve, 35-50% passing 3-inch sieve, 5-20%
passing 2-inch sieve)

1 Void-fill | 4-inch minus pit run surge (round river rock
material | and sand, well graded, 90-100% passing 4-
inch sieve, 70-80% passing 1.5-inch sieve,
40-60% passing 3/8-inch sieve, 10-30%

passing #16 sieve).
1 Void-fill | Type Il bedding
material
tol Void-fill | Native topsoil
material
Top layer Top Additional 4 to 12-inch cobbles (round

dressing | washed river rock that is well graded, 80-
100% passing 12-inch sieve, 35-50% passing
6-inch sieve, 5-20% passing 4-inch sieve)
shall be mixed in on the surface of exposed
sections of void-filled riprap (covering
approximately 15% of the surface) prior to
compaction of the void-filled riprap.
Cobbles shall be fully embedded into the
mass of the void-filled riprap.

Note: Mix proportions and material gradations are approximate and are subject to
adjustment by the ENGINEER.

E. BEDDING:
1. Gradation for granular bedding shall conform to Table 7.

2. Granular bedding designation and total thickness of bedding shall be as
shown on the DRAWINGS.

3. Granular bedding shall meet the same requirements for specific gravity,
absorption, abrasion, sodium sulfate soundness, calcite intrusion, and
freeze-thaw durability as required for riprap.

a. Broken concrete asphalt pavement or sledge, shall not be

acceptable for use in the WORK. Rounded river rock is not
acceptable unless specifically designated on the DRAWINGS.
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b. The requirements for the wear test in AASHTO T96 shall not

apply.

Table 7: Granular Bedding Gradation

Percent by Weight Passing Square-Mesh Sieves
U.S. Standard Typel Type Il
Sieve Size (CDOT Sect. 703.01) | (CDOT Sect. 703.09 Class A)
3 inches - 90 - 100
1% inches - -
% inch - 20-90
% inch 100 -
No. 4 95-100 0-20
No. 16 45 - 80 -
No. 50 10-30 -
No. 100 2-10 -
No. 200 0-2 0-3
F. FEATURE BOULDERS:
1. Feature Boulders shall consist of the same material as boulders, differing
only by size.
2. Feature Boulders shall meet the same requirements for specific gravity,

absorption, abrasion, sodium sulfate soundness, calcite intrusion, and
freeze-thaw durability as required for boulders

3. Feature Boulders shall have a minimum dimension of four (4) feet, or as
shown on the DRAWINGS.
PART 3 EXECUTION

3.01 PREPARATION

A. Channel slope, bottom, or other areas that are to be protected with riprap, boulders,
soil riprap, or void-filled riprap shall be free of brush, trees, stumps, and other
objectionable material and be graded to a smooth compacted surface as shown on
the DRAWINGS.

B. CONTRACTOR shall excavate areas to receive riprap to the subgrade as shown on
the DRAWINGS accounting for granular bedding.

C. CONTRACTOR shall excavate areas to receive boulders, soil riprap, or void-filled
riprap to the specified depth (bedding material is not required for boulders, soil
riprap, or void-filled riprap).

D. Subgrade Materials:
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1. The subgrade materials shall be stable.
2. If unsuitable materials are encountered, they shall be removed and replaced
as Muck Excavation in accordance with Section 31 23 00, Excavation and

Fill, for subgrade that has been excavated in undisturbed soil.

E. Additional Compaction:

1. Additional compaction shall not be required unless specified by
ENGINEER.
2. When subgrade is built up with embankment material it shall be compacted

to ninety five percent (95%) maximum density (ASTM D698).
F. Bedding:

1. After an acceptable subgrade is established, bedding shall be immediately
placed and leveled to the specified elevation on the DRAWINGS.

2. Immediately following the placement of the bedding material, the riprap
shall be placed.

3. If bedding material is disturbed for any reason, it shall be replaced and
graded at CONTRACTOR’s expense.

4. Contamination:

a. In-place bedding materials shall not be contaminated with soils,
debris or vegetation before the riprap is placed.

b. If contaminated, the bedding material shall be removed and
replaced at CONTRACTOR’s expense.

3.02 PLACEMENT
A. RIPRAP

1. Following acceptable placement of granular bedding, riprap placement
shall commence as follows:

a. Machine Placed Riprap:

1) Riprap shall be placed on the prepared slope or channel
bottom areas in a manner which will produce a reasonably
well graded mass of stone with the minimum practicable
percentage of voids.

2) Riprap shall be machine placed, unless otherwise stipulated in
the DRAWINGS or SPECIFICATIONS.

3) It is the intent of these SPECIFICATIONS to produce a fairly
compact riprap protection in which all sizes of material are
placed in their proper proportions. Unless otherwise
authorized by ENGINEER, the riprap protection shall be
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2.

placed in conjunction with the construction of embankment or
channel bottom with only sufficient delay in construction of
the riprap protection, as may be necessary, to allow for proper
construction of the portion of the embankment and channel
bottom which is to be protected.

Slope Placement:

1) When riprap is placed on slope, placement shall commence at
the bottom of the slope working up the slope.

The entire mass of riprap shall be placed on either channel slope or
bottom so as to be in conformance with the required gradation
mixture and to line, grade, and thickness shown on the
DRAWINGS.

Riprap shall be placed to full course thickness at one operation and
in such a manner as to avoid displacing the underlying bedding
material. Placing of riprap in layers, or by dumping into chutes, or
by similar methods shall not be permitted.

All material used for riprap protection for channel slope or bottom
shall be placed and distributed such that there shall be no large
accumulations of either the larger or smaller sizes of stone. Some
hand placement may be required to achieve this distribution.

The basic procedure shall result in larger materials flush to the top
surface with faces and shapes arranged to minimize voids, and
smaller material below and between larger materials.

Surface grade shall be a plane or as indicated, but projections above
or depressions under the finished design grade by more than ten
percent (10%) of the rock layer thickness shall not be allowed.

Smaller rock shall be securely locked between the larger stone. It is
essential that the material between the larger stones not be loose or
easily displaced by flow or by vandalism.

The stone shall be consolidated by the bucket of the backhoe or
other means that will cause interlocking of the material.

All rock is to be placed in a dewatered condition beginning at the
toe of the slope or other lowest point.

CONTRACTOR shall maintain the riprap protection until accepted.
Any material displaced for any reason shall be replaced to the lines
and grades shown on the DRAWINGS at no additional cost to
OWNER. If the bedding materials are removed or disturbed, such
material shall be replaced prior to replacing the displaced riprap.

Hand Placed Riprap:
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a. Hand placed riprap shall be performed during machine placement
of riprap and shall conform to all the requirements of PART 2,
above.

b. Hand placed riprap shall also be required when the depth of riprap
is less than two (2) times the nominal stone size, or when required
by the DRAWINGS or SPECIFICATIONS.

c. After the riprap has been placed, hand placing or rearranging of
individual stones by mechanical equipment shall be required to the
extent necessary to secure a flat uniform surface and the specified
depth of riprap, to the lines and grades as shown on the
DRAWINGS.

3. Soil Replacement Over Riprap:

a. Where riprap is designated to be buried, place onsite excavated
material that is free from trash and organic matter in riprap voids
by washing and rodding.

b. Prevent excessive washing of material into stream.

c. When voids are filled and the surface accepted by ENGINEER,
place a nominal six (6) inches of topsoil over the area, or as
designated on the DRAWINGS.

d. Fine grade, seed, and mulch per the SPECIFICATIONS.

B. BOULDERS

1. Following excavation and acceptance of subgrade by ENGINEER Boulder
placement shall commence as follows:

a. Boulders shall be placed on the prepared subgrade in a manner
which will minimize voids.

b. Voids between boulders exceeding 4" shall be chinked.

2. If Boulders are to be grouted, boulders shall be installed according to
Section 31 37 19, Grouted Boulders, Stacked Grouted Boulders and
grouted Boulder Retaining Walls.

C. SOIL RIPRAP

1. Adjacent stockpiles of riprap and soil shall be created and mixing done at
the stockpile location, not at the location where soil riprap is to be placed.

2. Mix thirty-five percent (35%) soil by volume with stockpiled riprap, using
additional moisture and control procedures that ensure a homogenous
mixture; where the soil fills the inherent voids in the riprap without
displacing riprap.
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10.

With prior approval of ENGINEER, layering the riprap and soil instead of
premixing may be allowed if the native soil is granular.

Place a first layer of smaller soil riprap of approximate dso thickness. Then
place the top layer with surface rocks that are largely dso or greater, filling
voids as necessary with smaller planted riprap. Create a smooth plane as
described in Paragraph A.

The mixture shall be consolidated by large vibratory equipment or backhoe
bucket to create a tight, dense interlocking mass.

The soil shall be further wetted to encourage void filling with soil.
Any large voids shall be filled with rock and small voids filled with soil.

Excessively thick zones of soil prone to washing away shall not be created
(for example, no thicknesses greater than six (6) inches).

For buried soil riprap, the top surface shall be covered with four (4) inches
of topsoil such that no rock points are protruding.

The final surface shall be thoroughly wetted for good compaction,
smoothed and compacted by vibrating equipment; the surface shall then be
hand raked to receive planting or seeding.

D. VOID-FILLED RIPRAP

L.

The ENGINEER and/or CONSTRUCTION INSPECTOR shall observe
mixing and placing of the material.

Approved individual component materials of void-filled riprap mix shall be
delivered to site in separate marked stockpiles. Mixing shall be
accomplished using a front end loader or other approved means to add the
specified number of “loader buckets” of each material to a mixing
stockpile. Ensure that each loader bucket comprises an approximately
equal volume. If the loader operator is only able to fill the bucket partially
full with large riprap (due to the force required to push the bucket into the
pile), but uses full buckets of finer material, the mix proportions will not be
correct. Avoid picking up excessive amounts of native soil from the
subgrade under the stockpiled materials during the loader bucket mixing
operations. The ENGINEER may reduce or eliminate the volume of topsoil
added to the mixture based on the amount of native soil was incorporated
during the bucket mixing operation.

Once all the materials have been added to the mixing stockpile in the
specified proportions, thoroughly mix the pile using a loader, large track-
hoe excavator, or other approved means to fill the voids of the riprap
without displacing the riprap or creating pockets of finer material absent
of riprap.

Segregation of materials shall be minimized when hauling from the

stockpile to the installation location. Remixing shall occur as necessary to
correct for any segregation as the material is placed.
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The loose material shall be placed in a single lift of sufficient height such
that final grade will be achieved upon compaction. Additional mixing with
a track excavator shall be required after initial placement to ensure that the
void-filled riprap is thoroughly mixed and no segregation or excessive
amount of smaller void-fill material is present on the surface. The mixing
and placement process shall result in larger riprap (Dso size or larger) flush
to the top surface with faces and shapes arranged to minimize voids, and
smaller material between and below larger materials.

If the top of the compacted material is below final grade, placement of only
the smaller void-fill materials to achieve final grade will not be permitted.
Additional void-filled riprap shall be added and the entire section mixed
with a track excavator to eliminate the presence of smaller void-fill material
on the surface.

Avoid segregation of materials and remix any section where the combined
material consists primarily of the void-fill materials. The density and
interlocking nature of riprap in the mixed material shall essentially be the
same as if the riprap was placed without filling the voids. This requires
care and persistence on the part of the CONTRACTOR to install the work
and on the part of the ENGINEER to assure that the work is installed
correctly.

At the direction of the ENGINEER, a 50:50 mixture of pit run and Type II
bedding shall be sprinkled on the surface of the void-filled riprap and
washed-in with water using a high pressure hose to fill-in small voids. This
shall be done just prior to compaction of the void-filled riprap.

If specified as part of the cobble mix, the top dressing of cobbles shall also
be mixed in on the surface of exposed sections of void-filled riprap material
prior to compaction of the riprap material.

Compaction of the void-filled riprap shall be performed by running over the
void-filled riprap with a large, heavy duty track excavator or dozer. The
moisture content of the mixture shall be at optimum conditions prior to
compaction and water shall be added, as necessary, at the direction of the
ENGINEER. Compaction of void-filled riprap shall be reviewed and
approved by the ENGINEER.

Where indicated on the DRAWINGS, a surface layer of 4 to 6 inches moist
topsoil shall be placed over the void-filled riprap. The topsoil surface layer
shall be compacted to approximately 85% of maximum density and within
two percentage points of optimum moisture in accordance with ASTM
D698. Topsoil shall be added to any areas that settle.

CONTRACTOR shall install a test section of at least 100 square feet of
void-filled riprap for the review and approval of the ENGINEER prior to
installation of the remaining void filled-riprap.

Elevation tolerance for the void-filled riprap shall be 0.10 feet. Thickness

of void-filled riprap shall be no less than thickness shown and no more than
2-inches greater than the thickness shown.
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E. FEATURE BOULDERS

1. Feature Boulders serve an aesthetic function and as such shall be placed
and rotated into final position as directed by ENGINEER in order to
achieve the desired result.

3.03 REJECTION OF WORK AND MATERIALS:
A.  ENGINEER will reject placed riprap, boulders, soil riprap and bedding that do not
conform to this section. CONTRACTOR shall immediately remove and re-lay the
riprap, boulders, soil riprap, void-filled riprap, and bedding to conform to

SPECIFICATIONS.

B.  Riprap, boulders, soil riprap, void-filled riprap and bedding that do not conform to
this section shall be rejected, whether delivered to the job site or placed.

C.  Rejected riprap, boulders, soil riprap and bedding shall be removed from the
PROJECT site by CONTRACTOR at CONTRACTOR’s expense.

END OF SECTION
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SECTION 313719
GROUTED BOULDERS, STACKED GROUTED BOULDERS, AND GROUTED
BOULDER RETAINING WALLS
PART 1 GENERAL
1.01 SECTION INCLUDES
A.  This WORK shall consist of subgrade preparation, installing grouted boulders,
stacked grouted boulders, and grouted rock retaining walls constructed at the location
(s) shown on the DRAWINGS.
1.02 RELATED SECTIONS
A.  The following is a list of SPECIFICATIONS which may be related to this section:

1. Section 01 57 19, Temporary Environmental Controls
2. Section 03 31 00, Structural Concrete
3. Section 03 60 00, Grouting
4, Section 31 23 00, Excavation and Fill.
5. Section 31 23 19, Dewatering.
6. Section 31 23 33, Trenching and Backfilling.
7. Section 31 25 00, Erosion and Sedimentation Controls
8. Section 31 37 00, Riprap, Boulders, and Bedding

1.03 REFERENCES

A.  The following is a list of standards which may be referenced in this section:

1. American Association of State Highway and Transportation Officials
(AASHTO):

a. T85, Standard Method of Test for Specific Gravity and Absorption
of Coarse Aggregate.

b. T103, Standard Method of Test for Soundness of Aggregates by
Freezing and Thawing.

C. T104, Standard Method of Test for Soundness of Aggregate by Use
of Sodium Sulfate or Magnesium Sulfate.

2. ASTM International (ASTM):

a. C39, Standard Test Method for Compressive Cylindrical Concrete
Specimens.
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1.04 DEFINITIONS

A.

1.05 SUBMITTALS

A.

Revised 01/2019
b. C150, Standard Specification for Portland Cement.
c. D698, Standard Test Methods for Laboratory Compaction

Characteristics of Soil Using Standard Effort (12 400 ft-1bf/ft’
(600 kN-m/m?)).

Terms "boulders" and "rock" may be used interchangeably in this section.

CONTRACTOR shall submit a mix design in writing to ENGINEER for approval
prior to placement of any grout.

CONTRACTOR shall cooperate with ENGINEER in obtaining and providing
samples of all specified materials.

CONTRACTOR shall submit certified laboratory test certificates for all items
required in this section.

1.06 QUALITY ASSURANCE

A.

Mock-up:

1.

Prior to the construction of any grouted rock walls, CONTRACTOR or
SUBCONTRACTOR who is constructing the walls for CONTRACTOR
shall show ENGINEER an example of similar rock walls that they had
constructed previously.

After acceptance of this previous WORK, CONTRACTOR or
SUBCONTRACTOR shall construct approximately one hundred (100)
square feet of grouted rock wall as shown on the DRAWINGS for approval
by ENGINEER.

If the construction is approved, CONTRACTOR or SUBCONTRACTOR
shall construct the rest of the grouted rock wall. If the construction is not
approved, CONTRACTOR shall make any changes required by OWNER
and ENGINEER to obtain approval, and construct the remainder of the wall
as approved.

PART 2 PRODUCTS

2.01 MATERIALS

A.

Boulders

L.

Boulders shall meet the requirements of Section 31 37 00 Riprap, Boulders,
Soil Riprap and Bedding

Rhyolite rock shall not be used for any DISTRICT work.

Gradation:
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B.

Grout:

Each load of boulders shall conform to the dimensions specified on
the DRAWINGS and in Section 31 37 00 Riprap, Boulders, and
Bedding

Boulders for a boulder edge shall have a maximum ratio of largest to
smallest rock dimension shall be 1.5 or as shown on the
DRAWINGS. Grouted walls shall be constructed of rock size
specified on DRAWINGS.

Control of gradation will be by visual inspection.

1) In the event ENGINEER determines the boulders to be

unacceptable, ENGINEER will pick two random truckloads to be
dumped and checked for gradation.

2) Mechanical equipment and labor needed to assist in checking

Color:

a.

gradation shall be provided by CONTRACTOR at no additional
cost to OWNER.

The color of boulders shall meet the requirements of
Section 31 37 00, Riprap, Boulders, and Bedding.

Concrete for the grout shall be an approved batch meeting the following
requirements:

a.

All grout shall have a minimum 28-day compressive strength equal
to 3,200 psi.

One cubic yard of grout shall contain a minimum of six (6) sacks of
Type II Portland cement.

A maximum of 25% Type F Fly Ash may be substituted for the
Portland cement.

Aggregate for the grout shall consist of 70% natural sand (fines) and
30% 3/8-inch rock (coarse).

Slump shall be four (4) inches to six (6) inches.
Air entrainment shall be 5.5% - 7.5%.

Grout shall contain one and one-half (1-1/2) pounds of Fibermesh, or
approved equivalent, per cubic yard of grout.

Color Additive in required amounts shall be used when so specified
by contract.
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PART 3 EXECUTION
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3.01 GROUTED BOULDERS AND STACKED GROUTED BOULDERS

A.  Grouted boulders shall be placed at the locations as shown on the DRAWINGS and
installed with the following requirements:

1. Subgrade:

a.

The subgrade to receive each boulder shall be excavated and any
unstable material shall be removed and replaced to achieve a stable
subgrade.

Grouted Boulders shall be placed on subgrade without granular
bedding or riprap unless approved by ENGINEER. Boulders shall
not be perched on any material in order to meet design grade;
appropriate boulder dimension is required.

Material approved by ENGINEER shall be placed and compacted in
a minimum of six-inch (6") compacted lifts to ninety five percent
(95%) of Maximum Standard Proctor Density (ASTM D698) and
tested every foot to re-establish the subgrade of each boulder.

Unstable material shall be removed from the PROJECT site and
disposed of by CONTRACTOR. Removal and replacement of
unstable material shall only be completed at the direction of
ENGINEER and shall be paid for under Muck Excavation. Failure
to provide adequate water control measures shall not be cause for
CONTRACTOR to apply Muck Excavation.

Subgrade shall be excavated a minimum of 6" to a maximum of 12"
behind boulders.

Backfill behind boulders shall be compacted to ENGINEER's
satisfaction. Care shall be taken during compaction to avoid
disturbing and/or damaging the integrity of the boulder channel edge.

Finished grades and subgrade for boulders shall be determined from
the height of each boulder used.

2. Boulders

The top of all boulders shall be as indicated on the DRAWINGS.

The boulders shall be carefully picked and arranged so that adjacent
rock surfaces match within two (2) inches in top elevation and two
(2) inches along the vertical exposed face or channel side of rock.

Boulders shall be placed such that adjacent boulders are one and one-
half (1-1/2) to three and one-half (3-1/2) inches away and voids do
not exceed four (4) inches to allow grout to penetrate and lock
boulders in. It is the intent of construction to minimize voids and
grout placed between boulders.
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CONTRACTOR shall, if deemed necessary, support the boulders
from falling over before and during the placement of grout, backfill,
and completing compaction WORK on either side of the boulder.

Smaller rocks shall be “chinked in” to fill all voids behind the
boulders. Smaller rocks shall also be used to "chink in gaps larger
than four (4) inches. Placement shall be approved by ENGINEER
prior to grouting.

Subsequent lifts of boulders should be battered no more than four (4)
to six (6) inches back from the lower boulder level face.

Boulders shall be installed a minimum of twelve (12) inches below
the final channel invert elevation, unless specified differently.

Subsequent lifts of boulders may not be perched on riprap or
chinking rock, however, one or two smaller pieces of riprap may be
used to help level the edge of a boulder so that the top surface is
relatively flat.

Grouting:

a.

Prior to placing the grout, any type of debris, fines, smaller rock, or
silt shall be removed from around or under and on the boulders.

Dewatering shall be implemented to guarantee that the grout will not
be placed in water and for a period of twenty-four (24) hours after
the grout has been placed.

Keep grout contact surfaces on boulders wet at all times prior to
receiving grout.

The concrete grout shall be placed by injection methods by pumping
under low pressure, to ensure complete penetration of the grout into
the void area as detailed on the DRAWINGS. The grout mix shall be
stiffened and other measures taken to retain the grout between the
boulders. A vibrator shall not be used to “move” grout horizontally.

Grout placement shall begin at the bottom of the lowest boulder and
proceed upward to ensure no air voids exist between the grout,
subbase, and boulders.

Grout shall be placed up to a height of two-thirds (2/3) of the
diameter of the top row of boulders or as directed by ENGINEER
and shall be placed in the voids and behind the boulders and not on
the surface of the rocks.

A “pencil” vibrator shall be used to make sure all voids are filled
between the boulders from the subgrade and around the boulders to a
depth as shown on the DRAWINGS. CONTRACTOR shall use a
wood float or brush, when approved by ENGINEER, to smooth and
grade the grout around the boulders.
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h. Grout between boulders shall be recessed one third (1/3) the
diameter of the boulders on the side facing the channel.

1. Grout should be raked out and finished to minimize visibility.

J- Clean and wash any spillage before the grout sets so the visual

surfaces of boulders will be free of grout to provide a clean, natural
appearance, or if washing does not clean off grout residue,
CONTRACTOR shall wash off any grout residue with a wire brush
or muriatic acid and water, using a brush to scrub off the residue.

k. Grout shall receive cold or hot weather protection in accordance with
Section 03 31 00, Structural Concrete.

Cold Joints:
a. No cold joints shall be allowed in the basin area.

b. A piece of #4 rebar, three feet (3') long, shall be installed between
each boulder embedded 18" into the initial pour.

C. The cold joint shall have a roughened edge and be cleaned of all dirt
and debris to allow the pours to bond.

d. All cold joints on cutoff walls must have a keyway formed in the top
of the initial pour that shall be two inches (2") deep and four inches
(4") wide and shall have #4 rebar placed every two feet (2')
horizontally, which extends a minimum of 12 inches from the initial
pour height.

e. CONTRACTOR shall leave the cold joint in a non-linear, jigsaw
manner.

3.02 GROUTED BOULDER RETAINING WALLS

A.  Grouted boulder retaining walls shall be placed at locations as shown on the
DRAWINGS and installed with the following requirements:

1.

The grouted boulder walls shall be constructed to the dimensions shown on
the DRAWINGS and shall be constructed with a one (1) horizontal to four
(4) vertical batter on the front and back face, with a minimum width of one
(1) foot at the top of the wall.

The stone of the wall shall be laid to form substantial masonry presenting a
neat, finished appearance.

Headers shall hold the heart of the wall to the face and shall occupy at least
twenty percent (20%) of the area and they shall be evenly distributed.

The length of stretchers shall not exceed three (3) times their rise.
Spalls and pinners shall be used in the backing only where necessary and

will not be allowed in the face.
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Face Stones:

Face stones shall be laid to break joints so that each rock laid rests on
two beneath it.

Rock shall be hand graded so that only the larger stones are used in
the face.

All face stones shall be pitched to a string line on straight walls or
laid to batter stakes for curved walls such that the batter is consistent
with respect to all parts of the wall and shall meet the minimum
requirements set forth in the detail.

The degree of roughness on the exposed face shall be measured with
a six-foot (6") straightedge supported between adjacent projections
and stone face.

Variations in excess of three (3) inches, measured from the straight
edge to the extreme depression in the stone, will not be permitted.

Rear faces shall present approximately plane surfaces and shall in
general conform to the detail.

Grouting:

a.

Prior to placing the grout, any type of debris, fines, smaller rock, or
silt shall be removed from around or under and on the boulders.

Dewatering shall be implemented to guarantee that the grout will not
be placed in water and the area will remain dewatered for a period of
twenty-four (24) hours after the grout has been placed.

The grout contact surfaces on boulders shall be wet at all times prior
to receiving grout.

Grout shall be placed to fill all voids between, under, and throughout
the boulder walls and shall be recessed approximately one-third (1/3)
the diameter of the boulders from the face of the wall in order to give
a “dry stacked” appearance. This may require a gloved finish to
accomplish.

A “pencil” vibrator shall be used to make sure all voids are filled
between the boulders from the subgrade and around the boulders to a
depth as shown on the DRAWINGS. CONTRACTOR shall use a
wood float or brush, when approved by ENGINEER, to smooth and
grade the grout around the boulders.

Any “loose” rocks shall be regrouted by machine or hand methods.
Clean and wash any spillage before the grout sets on the outside face
and top of walls such that the visual surfaces of the rocks are free of

grout to provide a clean natural appearance, or, if washing does not
clean off grout residue, then CONTRACTOR shall wash off any
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grout residue with muriatic acid and water, using a brush to scrub off
the residue.

h. Grout shall receive cold or hot weather protection in accordance with
Section 03 31 00, Structural Concrete.

8. Cold Joints:

a. A piece of #4 rebar, three (3) feet long, shall be installed between
each boulder embedded 18" into the initial pour.

b. For top row, cut bar length to provide three (3) inches of grout cover
over bar.

c. The cold joint shall have a roughened edge and be cleaned of all dirt
and debris to allow the pours to bond.

END OF SECTION
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SECTION 01 56 39 TREE RETENTION AND PROTECTION

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

Contract Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
This section consists of retention and protection of trees during the construction of the project.

Related Sections:

Division 01 Section “Erosion and Sedimentation Control”.
Division 02 Section “Demolition”.

Division 03 Section “Cast-In-Place Concrete”.

Division 31 Section “Clearing and Grubbing”.

Division 31 Section “Earth Moving”.

Division 31 Section “Excavating and Backfilling of Trenches”.
Division 31 Section “Watering”.

Division 32 Section "Aggregate Base Course”.

9. Division 32 Section "Asphalt Pavement".

10.  Division 32 Section “Concrete Walks, Curbs, and Miscellaneous Flatwork”.
11.  Division 32 Section "Crushed Stone Paving".

12.  Division 32 Section “Playground Protective Surfacing”.

13.  Division 32 Section “Irrigation Systems”.

14.  Division 32 Section “Automatic Irrigation Controllers”

15.  Division 32 Section “Soil Preparation”.

16.  Division 32 Section “Topsoil”.

17.  Division 32 Section “Turfgrass Seeding”.

18.  Division 32 Section "Native Seeding”.

19.  Division 32 Section "Sodding”.

20. Division 32 Section “Trees, Plants, and Groundcovers”.

21.  Division 32 Section “Tree Transplanting”.

22.  Division 32 Section “Landscape Management and Maintenance”.

NN R WD =

DEFINITIONS AND REFERENCE STANDARDS

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.

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

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

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

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

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

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

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

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

Invasive Tree Species: Species that are on the Colorado State List for Noxious Weed Species.
Anything on the A, B, or C list needs to be evaluated by the Office of the City Forester for
suitability.

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).

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,
herbicide, defoliant, or desiccant.

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.

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.

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.

TREE RETENTION AND PROTECTION
015639-2
January 2025
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Suitability: The quality of a tree or trees appropriate for protection and preservation during
construction projects. This quality is based on an assessment of tree health, structure, age, species
factor and risk assessment, if pertinent.

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

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

1. The diameter of the tree shall be measured at four and one-half feet (4.5) above grade
(referred to as diameter breast height). For every-one inch (17) of tree diameter the Tree
Protection Zone shall extend one foot (1.0”) radially from the base of the trunk or be placed
at the dripline, whichever is greater.

2. Notable Tree protection shall be for every one inch (17) of tree diameter the Tree Protection
Zone shall extend one- and one-half feet (1.5”) radially from the base of the trunk, or as
determined by the Office of the City Forester and include chain link fencing.

3. For areas with groups or groupings of trees, if the distance between trees is less than
thirty feet (30°), the Tree Protection Zone may be combined and treated as one
contiguous area to create a more clearly defined and manageable Tree Protection Zone.

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).

[Turf Conversion: Areas of existing turfgrass to be converted to a different vegetation.|
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.

SUBMITTALS

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

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.

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

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

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

b. Proposed exploratory excavation locations and methods to remove soil from around
tree roots within Tree Protection Zones.
7. Maintenance of Tree Protection Zones and any trees affected by Construction during the
Work.
8. Trees identified for regular soil moisture readings.
9. 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 Project Manager and the Office of the City Forester.

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:

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

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

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

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

5. How the trees will be watered:
a. On-site irrigation system.

Temporary above ground irrigation system

Hydrant.

Water truck.

Combination of on-site irrigation, hydrant, and water truck.

o a0 o

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

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

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

4. Dates of each watering.

5. The Soil Moisture and Watering Log shall be provided monthly via email to the Office of
the City Forester and the Project Manager and reviewed at Construction Progress
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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 Office of the City Forester. It’s expected that these are updated per the
Specifications to reflect on-site watering.

QUALITY CONTROL

The Contractor and all their sub-contractors shall attend a Preconstruction Meeting as outlined in
Division 01 “Project Meetings”. 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.

1. ANSI Z133.1: American National Standard for Tree Care Operations.

2. ANSI A300: Tree, Shrub, and Other Woody Plant Management — Standard Practices —
Parts - 1,2,5,6 and 8.

3. Guide for Plant Appraisal — Current Edition: Authored by the Council of Tree and
Landscape Appraisers; published by the International Society of Arboriculture.

As established by Chapter 57 of the Denver Revised Municipal Code, the City Forester, or an
approved designee from the Office of the City Forester, shall be responsible for ensuring that
all construction activities are in compliance with established standards for protection,
removal, maintenance, and planting of trees with the goal of promoting the health, safety,
welfare, and quality of life of the residents of the city through the development of a
sustainable community forest and, specifically, the preservation of trees.

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 Office of the City Forester 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 Office of the City Forester. Should
temporary storage be approved by the Office of the City Forester within designated Tree
Protection Zone(s), the existing grade shall be covered with plywood as identified in Part 3 —
Execution 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
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H.

L

J.

performed by professional arborists are acceptable upon approval of the Office of the City
Forester or Project Consulting Arborist.

The Contractor shall notify the Office of the City Forester prior to mobilization on site with their
schedule for installation of tree protection. Tree protection shall be in place and approved prior
to any work being conducted on-site, this includes erosion control.

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

If there is any known environmental contamination on-site, the Contractor shall coordinate with
the Denver Department of Public Health and Environment (DDPHE) and follow the City and
County of Denver guiding documents.

PART 2 - PRODUCTS

2.1

A.

B.

C.

2.2

A.

B.

TREE PROTECTION FENCE
Orange plastic safety fencing — minimum of forty-eight inches (48”) in height, heavy duty T-
posts.

1. Twelve (12) gauge wire.

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

Tree Protection Zone signs printed and laminated by the Contractor. Refer to Appendix.

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.

PART 3 - EXECUTION

3.1

A.

B.

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 Project
Manager and the Office of the City Forester. The Project Manager and Office of the City
Forester will make the determination as to whether such damage is likely, and 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:
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33

1. Pneumatic air excavation tool. Maximum pressure applied shall be an amount not to
damage roots and shall not exceed ninety pounds per square inch (90 PSI). This method
is not allowed if there is asbestos in soil.

2. Water excavation. Maximum pressure applied shall be an amount not to damage roots and

shall not exceed sixty pounds per square inch (60 PSI). Water excavation may be required

when in known asbestos areas.

Directional boring.

Hand digging.

Mulching as specified with hand tools.

[Hand broadcast seeding, hand placement of topdressing, and hand raking to cover

seed]

7. Other methods approved by the Office of the City Forester.

S

TREE PROTECTION FENCING

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

Tree protection fencing shall be installed one foot (1°) offset from the existing or proposed
hardscape.

Tree protection fencing shall be constructed as follows:
1. Fencing shall be installed to surround the trees within the Limit(s) of Work.
2. Orange plastic safety fencing is required as shown in the plans or as directed by the Office
of the City Forester.
a. The fencing shall be secured to metal t-posts with twelve-gauge (12) wire woven
through the top of fencing along the entire length.
b. Heavy duty t-posts shall be placed every eight feet (8’) so that wire and fence are
taut.
c. Installation of the posts shall not result in injury to the tree above or below ground.

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

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

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

TREE PROTECTION SIGNS

A standard Office of the City Forester tree protection sign shall be placed one (1) per each Tree
Protection Zone, minimum, or per the direction of the Office of the City Forester.
1. The Contractor shall print and laminate eleven by seventeen-inch (117x17”) size tree
protection signs. Refer to Appendix.
a. The Contractor shall use zip ties on all four (4) corners of the signs to attach to the
tree protection fencing.
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3.5

3.6

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

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.

1. Breaking of the existing concrete and asphalt for removal shall be done in a manner that
will minimize ground disturbance and vibration.
2. Curbs and sidewalks within designated Tree Protection Zones shall be removed in a

manner approved by the Office of the City Forester. When removing existing sidewalks
and curbs, care shall be taken to avoid injury to roots located under, over, or adjacent to
paved surfaces.

3. In instances where roots and root-trunk flares are growing over hardscape, caution shall
be used to minimize damage during breaking of hardscape and removal of debris. Wood
and bark tissues shall not be injured by equipment. The Contractor shall discuss methods
and submit for approval from the Office of the City Forester prior to demolition.

4, Motorized equipment and trailers, including but not limited to tractors, skid steers,
bulldozers, rubber-tired excavators, tracked excavators, trucks, cars, and carts are limited
to existing paved areas only and access must be approved by the Office of the City
Forester prior to entrance into the Tree Protection Zones.

a. If pre-approved by the Office of the City Forester, the Contractor shall test
compaction after removal of hardscape to determine the percent of Standard Proctor.
If the Standard Proctor is ninety percent (90%) or above, the Contractor may be able
to utilize the tested area with equipment as approved by the Office of the City
Forester. If it is determined that the compaction is adequate, but there are visible
surface roots or tree roots that will be impacted, this method may not be suitable and
may be denied by the Office of the City Forester.

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

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

[TURF CONVERSION IN TREE PROTECTION AREAS
1. [Pesticide used in the Tree Protection Zones shall not contain the terminology “Land
Clear”.]

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 Office of the City Forester, and, if appropriate in
accordance with guidelines established in the “Guide for Plant Appraisal” as available upon
request from the Office of the City Forester. All costs of such 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 Office of the City Forester
or Project Consulting Arborist, the existing grade shall be covered with twelve inches (12”) of
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3.7

wood mulch and overtopped by three-quarter inch (3/4”) plywood with overlapping sheets, six-

inches (6”) minimum, or the plywood may be approved for use on the bottom of the mulch, to

help distribute the weight of equipment and to minimize soil compaction and rutting. Mulch
must be maintained at twelve inches (12”) and plywood must be replaced when it becomes
damaged and cracked to the point of being ineffective as determined by the Office of the City

Forester.

1. Ground tracking mats or steel plates may be used as an alternative to plywood and may be
required in high-traffic areas. 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 Office of the City Forester prior to installation.

The following procedures shall be used when constructing any hardscape or drainage

improvements:

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

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

3. Locate concrete washouts outside of and away from Tree Protection Zones. Washout

runoff shall be strictly contained within the washout area and shall not flow into Tree
Protection Zones.

4. 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.

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

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

If part of an approved plan, grading within the Tree Protection Zones shall be performed by
hand or a method approved by the Office of the City Forester. Any fill material that needs to be
placed in the Tree Protection Zone shall be limited to a maximum of four inches (4”) of fill
material over the area. Fill should consist of sandy loam topsoil. Clay soils shall not be used as
fill. When using fill soil, the existing surface to receive fill should be scarified by hand, while
avoiding root damage, to a maximum depth of one inch (1) from the finished grade prior to
placing fill material, to ensure proper incorporation of fill material. Any filling operation
should not occur during water saturated soil conditions.

Concrete or chemicals spilled within Tree Protection Zones shall be completely removed at the
time of the spill. Contaminated soil shall be completely removed by hand and/or approved
methods to minimize disturbance to root systems. Approved soil shall be added as necessary to
restore the grade and the Contractor shall provide remedial tree maintenance as outlined in
section “Tree Maintenance During Construction”. Contact the Project Manager and the Office
of the City Forester immediately in the event of a spill within a Tree Protection Zone

TRENCHING

When trenching is approved within the Tree Protection Zones by the Office of the City Forester,
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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3.8

3.9

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

Directional Boring: Bore shall be thirty-six inches (36”) below grade, minimum for irrigation
mainline and site utilities, unless otherwise approved by the Office of the City Forester or the
Project Consulting Arborist. For irrigation lateral lines the depth shall be between eighteen inches
(18”) and twenty-four inches (24”). The bore shall have a locator to measure and maintain depth.
The Contractor shall verify depth is accurate with the Project Manager and the Office of the City
Forester.

IRRIGATION OR UTILITY INSTALLATION

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 Office of the City Forester 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 Office of the City Forester 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.

1. The Office of the City Forester or Project Consulting Arborist shall be notified prior to
any Work operation known or suspected to involve cutting of roots within the Tree
Protection Zone. Tree roots shall not be pruned or cut unless their removal is
unavoidable and shall be authorized by the Office of the City Forester.

a. When contacting the Office of the City Forester, provide the following information:
1) Tree type and/or City site identification number.
2) Condition of the tree.
3) Percent of disturbance anticipated within the Tree Protection Zone.
4) Size of roots.

2. All roots needing to be pruned or removed shall be cut cleanly with sharp hand tools,
with oversight by the Office of the City Forester or the Project Consulting Arborist. No
wound dressings shall be used. Backfill shall promptly be installed over the exposed
roots, filling all voids.

3. Recommended root pruning tools shall be free of defects and have sharp cutting edges
a. Scissor-type lopper.
b. Scissor-type pruner.
c. Pruning saws designed specifically for tree work.

4. After root-pruning, cover exposed roots within thirty (30) minutes to minimize

desiccation. Roots may be covered with soil, mulch, or moistened burlap, and shall be
kept moist until the final grade is established or roots are buried in soil.
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3.10

3.11

3.12

5. Where appropriate, and under the direction of the Office of the City Forester or the
Project Consulting Arborist, root restricting barriers can be installed in accordance with
manufacturer’s recommendations.

6. If root pruning is authorized within the Tree Protection Zones, the Contractor shall
provide remedial tree maintenance as identified in section “Tree Maintenance During
Construction”,

SURFACE AND EXPOSED ROOTS

When encountered, exposed roots shall be worked around in a manner that does not damage the

outer layer of the root surface or bark

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

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

3. 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 Project
Manager and the Office of the City Forester.

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 Office of the City
Forester). The Contractor shall be responsible for all trees impacted by Construction throughout
the Project.

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

Tree watering during Construction shall consist of the following minimum requirements for all
trees within a Tree Protection Zone or otherwise impacted by Construction:

1. Watering of trees shall occur throughout the year during Construction, including winter.
2. Watering from May through September (growing season) shall consist of:
a. All trees within the Limit of Work and/or impacted by Construction shall be watered.
b. When utilizing the existing irrigation system, the Contractor shall continue to water

per the current Denver Parks and Recreation watering schedule with a minimum of
three (3) times per week during peak season.
3. Watering from October through April (winter) shall consist of:
a. Trees six inches (6”) and smaller within the Limit of Work and/or impacted by
Construction shall be watered.
b. All evergreens within the Limit of Work and/or impacted by Construction shall be
watered.
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c. Frequency shall be based on soil moisture readings, visual indicators, and weather
conditions.

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

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

caliper inch of every tree with an equal application of water throughout the entire Tree

Protection Zone. Watering shall occur when daytime temperatures are at or above forty

degrees (40°) F.

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

average soil moisture level.

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

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

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

d. All readings shall be recorded and submitted as outlined in Part 1 — Submittals.

Depending on weather conditions, the Office of the City Forester or Project Consulting

Arborist may approve less frequent watering.

The Office of the City Forester will look for visual indications to determine if watering is

adequate during Construction. If it appears that the trees are suffering based on visual

indications, the Office of the City Forester will check the soil moisture levels and determine
the corrective action. Criteria includes:

a. The surrounding soil and/or landscape is dry.
b. The surrounding vegetation is dying or dead.
c. The leaves on the trees are wilted.

d. Color.

[Tree watering for non-irrigated sites: During the design process, the Consultant shall
work with the Project Manager and 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 Project Manager and the Office of the City Forester.

Branch and Root Pruning: Refer to Section “Pruning”.

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

1.

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

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

The timing duration and frequency of necessary maintenance practices shall be determined and
approved by the Office of the City Forester or Project Consulting Arborist, based on factors
associated with the site and affected trees.
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3.13

A.

B.

C.

D.

TREE PROTECTION ZONE VIOLATION AND DAMAGE PENALTIES

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

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

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

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.

PART 4 - MEASUREMENT AND PAYMENT

4.1

4.2

A.

A.

MEASUREMENT

Measurement will be made by the contract unit specified for Tree Retention and
Protection. Measurement shall include the actual number of units of specified material(s)
placed and accepted at the locations shown on the Contract Drawings, or as directed by the
Project Manager, and in accordance with the Specifications.

PAYMENT

Payment will be made at the [contract unit] price, and shall include required materials,
transportation, equipment, and labor required to establish tree protection and remove the tree
protection at the end of the project as required in accordance with the Contract Drawings and
Specifications. Payment will also include the maintenance of the tree protection throughout the
duration of the project as well as the labor, materials and equipment required to restore the site
to its original condition at the completion of the project.

END OF SECTION 01 56 39
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SECTION 02 41 00 DEMOLITION

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

Contract Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the requirements for demolition and removal of:
1. Asphalt, concrete, and curbs.

2. Signs.

3. Abandoned utilities.

4 Miscellaneous site furnishings.

Related Sections:

1. Division 01 Section “Temporary Facilities”.

2. Division 01 Section “Tree Retention and Protection”.

3. Division 01 Section “Erosion and Sedimentation Control”.
4. Division 31 Section “Clearing and Grubbing”.

5. Division 31 Section “Earth Moving”.

6. Division 32 Section “Irrigation Systems”.

7. Division 32 Section “Automatic Irrigation Controllers”.
DEFINITIONS

Remove: Detach items from existing construction and legally dispose of them off-site unless
indicated to be removed and salvaged or removed and reinstalled.

Remove and Salvage: Carefully detach from existing construction, in a manner to prevent
damage, and deliver to the City in a condition ready for re-use.

Remove and Reinstall: Detach items from existing construction, prepare for reuse, and reinstall
where indicated.

Existing to Remain: Existing items of construction that are not to be permanently removed and
that are not otherwise indicated to be removed, removed and salvaged, or removed and
reinstalled.

Recyclable Material: Material generated during demolition operations that can be reconditioned
and reclaimed for the same or different use. Such materials include asphalt, concrete, metals
(steel, iron, aluminum, copper, etc.), rubber, glass and paper.

PROJECT CONDITIONS

Keep dust to a minimum at removal areas. Use water trucks as necessary.
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B.

1.5

1.6

A.

B.

C.

1.7

A.

B.

Ensure safety of persons in demolition area. Provide temporary barricades as required per
Division 01 Section “Temporary Facilities and Controls”.

PRE-CONSTRUCTION MEETINGS
Inspect and discuss condition of construction to be selectively demolished.
Review structural load limitations of existing structure.

Review and finalize selective demolition schedule and verify availability of materials,
demolition personnel, equipment, and facilities needed to make progress and avoid delays.

Review requirements of work performed by other trades that rely on substrates exposed by
selective demolition operations.

Review areas where existing construction is to remain and requires protection.
Additional agenda items as deemed necessary by the Contractor or the Project Manager.

INFORMATIONAL SUBMITTALS

Schedule of Demolition Activities:

1. Detailed sequence of selective demolition and removal work, with starting and ending
dates for each activity. Ensure the City’s on-site operations are uninterrupted.

2. Interruption of utility services. Indicate how long utility services will be interrupted.

3. Coordination for shutoff, capping, and continuation of utility services.

Inventory: Submit a list of items to be removed and salvaged and deliver to the Project Manager
prior to start of demolition.

Preconstruction Photographs or Video: Submit digital photographs or videos prior to Work
commencing.

CLOSEOUT SUBMITTALS

Inventory:

1. Submit a list of items that have been removed and salvaged.

2. Include documentation of the type and volume/weight of materials hauled to the nearest
recycling center.

Landfill Records: Provide records of receipt and acceptance of hazardous wastes by a landfill
facility licensed to accept hazardous wastes.

PART 2 - PRODUCTS

2.1

A.

FILL MATERIALS

Soils as indicated on documents, free of debris, frozen materials, roots, and other organic
matter. See Division 31 Section “Earth Moving”.
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PART 3 - EXECUTION

3.1 PREPARATION

A.  Protect existing conditions to remain which may include but not limited to structures, pavement,
trails, utilities, irrigation, landscape, trees and vegetation. Any damage to existing site
conditions during construction shall be repaired or replaced at the Contractor’s expense and to
the satisfaction of the Project Manager.

B.  Setup all barriers, including those for tree protection, in accordance with Division 01 Section
“Temporary Facilities” and Division 01 Section “Tree Protection and Retention”, prior to
proceeding with any demolition.

C.  Protection and Repair of Underground lines:

1.

Existing Public Utilities: The Contractor shall have existing underground utilities
located within the limits of work per General Contract Conditions, Article 804 Protection
of Municipal, Public Service or Public Utility Systems. Request utility locates seventy-
two (72) hours in advance of any excavations by calling the Utility Notification Center of
Colorado at 811. The Contractor is responsible for providing written and graphical
documentation from the utility owner. The Contractor shall take whatever precautions
are necessary, including potholing, to verify location and depth to protect these
underground lines from damage. Should unmarked or incorrectly marked utilities or
other piping be encountered during excavation, notify the Project Manager immediately
for direction. If damage does occur, all damage shall be repaired by the utility owner and
all costs of such repair shall be paid by the Contractor. Only written all clears will be
acceptable, verbal all clears will not be accepted.

Existing Private Utilities: The Contractor shall have existing underground utilities
located within the limits of work per General Contract Conditions, Article 804 Protection
of Municipal, Public Service or Public Utility Systems. The Contractor is required to
contact all private utility companies, including The City and County of Denver
departments, to locate all private utilities. The Contractor is responsible for providing
written and graphical documentation from the private utility owner. The request for
locates shall be a minimum of seventy-two (72) prior to proceeding with any excavation.
If, after such requests, private utilities are encountered and damaged by the Contractor,
these utilities shall be repaired at no cost to the City. If the Contractor damages staked or
located private utilities, they shall be repaired by the utility owner and all costs of such
repair shall be paid by the Contractor. Only written all clears will be acceptable, verbal
all clears will not be accepted.

3.2 DEMOLITION

A. Pavement, Slabs, and Miscellaneous Concrete Items:

L.

Remove concrete slabs-on-grade, curbs, and miscellaneous concrete items as directed.
Where concrete to be removed abuts concrete to remain, pavement shall be uniformly
saw-cut along an existing joint. Jagged or crooked edges will not be acceptable.
Concrete shall be broken up, hauled, and disposed of off-site.

Remove asphalt paved roads, parking lots, walks, curbs, and miscellaneous asphalt as
indicated on Contract Drawings. Cuts between pavement to be removed and pavement to
remain shall be saw-cut to full depth, straight, smooth, and clean with no jagged edges.
Asphalt shall be broken up, hauled, and disposed of off-site.
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33

34

3. Remove concrete pipe sections and miscellaneous concrete items as directed.

a. Where concrete pipe is to be removed, it shall be uniformly saw-cut along an
existing joint or disassembled at the joints. Jagged or crooked edges will not be
acceptable. Concrete shall be broken up, hauled, and disposed of off-site.

b. When Asbestos Concrete Pipe (ACP) is determined or suspected to be present the
Contractor will need to hand dig the pipe sections to be removed. Any ACP
sections will need to remain intact. The use of mechanical trenching equipment
within eighteen inches (18”) of any known or suspected ACP will not be
permitted. Once the section that is to be removed has been excavated, an
abatement Contractor will remove the sections of the pipe that are to be replaced or
removed and the pipe shall be flush cut. The Contractor is responsible for
notifying the Project Manager of any ACP that needs to be removed forty-eight
(48)-hours prior to excavation of the area. If ACP is excavated that has not been
previously identified the Contractor is responsible to contact the Project Manager
either verbally or by email immediately upon discovery. Any ACP that is
discovered to be damaged must be immediately reported to the Project Manager.
The Project Manager will then notify the Abatement Contractor of the work that
needs to be performed. The Abatement Contractor has twenty-four (24)-hours to
respond and remove the ACP section(s).

4. Remove road base material that is exposed after removing the pavement. This material
shall be hauled and disposed of off-site unless otherwise directed by the Project Manager.

Abandoned Utilities: Remove aboveground utilities and terminate as approved by the utility
company and the Project Manager. Remove necessary portions of underground utilities to a
minimum of twenty-four inches (24”") below the elevation of excavation or final grade. Cap off
conduits with minimum twenty-four inch (24”) long concrete plugs.

RESTORATION

Backfilling: Ensure that areas to be filled are free of standing water, frost, frozen material,
vegetation, including roots and debris. Place fill materials in accordance with Division 31
Section “Earth Moving”.

Grading:

1. Restored Areas: Grade surface to blend with original contours and provide free drainage
flow. All ruts and depressions where any amount of standing water collets shall be re-
graded to a smooth natural appearance to ensure positive drainage.

2. New Construction Areas: Grade as indicated in Division 31 Section “Earth Moving”.

DISPOSAL

Remove trash, debris and waste materials, haul and legally dispose of it off the property.
DADS disposal tickets and/or soil manifests shall be provided to the Contractor by the Project
Manager.

The Contractor shall recycle materials, including but not limited to asphalt, concrete, metals,
plastics. Recyclable materials shall be approved by the Project Manager and hauled to nearest
recycling center and any non-recyclable materials shall be hauled to DADS.
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C.

3.5

A.

Salvaged Material: All salvaged material remains the property of the City. Store or deliver as
directed by the Project Manager.

FIELD QUALITY CONTROL

Comply with safety requirements for demolition, ANSI A10.6-83.

PART 4 - MEASUREMENT AND PAYMENT

4.1

A.

4.2

A.

MEASUREMENT

Measurement will be made by the contract unit specified for Demolition. Measurement shall
include the actual number of units of specified materials(s) removed or placed and accepted at
the locations shown on the Contract Drawings, or as directed by the Project Manager, and in
accordance with the Specifications.

PAYMENT

Payment will be made at the [contract unit] price, and shall include required materials,
transportation, equipment, labor, excavation, stockpiling, disposing, hauling off, watering, dust
control, erosion and sediment control as required in accordance with the Contract Drawings and
Specifications. The price shall include sawing or otherwise effectively cutting the existing
paving, curb and gutter or concrete pipe smoothly and squarely in a manner satisfactory to the
Project Manager. The price shall include the removal and offsite disposal of all materials
including any base course deemed unsuitable by the Project Manager. No payment will be
made for the removal and/or replacement of any paving, curb and gutter or pipe sections
damaged by the Contractor beyond the authorized limits of removal.

END OF SECTION 02 41 00
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SECTION 32 11 16 AGGREGATE BASE COURSE

PART 1 - GENERAL

1.1

1.2

1.3

A.

A.

B.

A.

B.

C.

D.

RELATED DOCUMENTS

Contract Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the requirements for furnishing and placing crushed aggregate, bonded
with fine aggregate, constructed on a prepared underlying course in accordance with these
specifications and in conformity with the dimensions, typical cross section, and the lines and
grades shown on the Contract Drawings. The locations where aggregate base course will be
used is shown on the Contract Drawings.

Related Sections:

Division 01 Section “Layout of Work and Surveys”.

Division 01 Section “Contractor Quality Control”.

Division 01 Section “Tree Retention and Protection”.

Division 01 Section “Erosion and Sedimentation Control”.

Division 03 Section “Cast-In-Place Concrete”.

Division 31 Section “Earth Moving”.

Division 32 Section “Asphalt Pavement”.

Division 32 Section “Concrete Walks, Curbs, and Miscellaneous Flatwork™.

XN R LD =

SUBMITTALS
See Division 01 Section “Submittals” for submittal requirements.

Certification: Contractor shall provide a certificate of compliance for any imported Aggregate
Base Course materials.

Gradation and Standard Proctor Density Test Results: For imported backfill materials, at a
minimum, submit results of gradation tests and standard proctor density test.

Sample: Provide a 1-pound (1#) sample of material(s) for approval.

PART 2 - PRODUCTS

2.1

A.

AGGREGATE BASE COURSE

Aggregate base course shall meet the requirements of Section 703 of the Standard
Specifications for Road and Bridge Construction of the Colorado Department of Highways,
latest revision for Class (6), or as specified by the Engineer on the Contract Drawings.
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2.2

23

A.

A.

RECYCLED CONCRETE
May be substituted for Class (6) Aggregate, if acceptable to the Project Manager.
AGGREGATE

The use of this term implies the use of Aggregate Base Course within this Section only.

PART 3 - EXECUTION

3.1

3.2

33

34

A.

A.

A.

B.

A.

B.

C.

EQUIPMENT

All equipment necessary for the proper construction of this work shall be in working condition,
and shall be free of fluid leaks. Project Manager reserves the right to have any piece of
equipment removed from the site if it is deemed inoperable and/or is leaking fluids.

PREPARING SUBGRADE

The underlying subgrade or base course shall be tested at the Contractors expense and accepted
by the Project Manager before placing and spreading operations are started. See Division 01
Section “Contractor Quality Control”.

METHOD OF SPREADING

The aggregate material shall be placed on the prepared underlying course and compacted in
layers not to exceed six-inches (6”) in depth before compaction. The depositing and spreading
of material shall commence where designated and shall progress continuously without breaks.
The material shall be deposited and spread in a uniform layer and without segregation of size to
a uniform thickness.

The aggregate spread shall be of uniform grading with no pockets of fine or course materials.
During the spreading process, sufficient caution shall be exercised to prevent the incorporation
of underlying materials in the aggregate.

COMPACTION OF AGGREGATE BASE COURSE

When aggregate base course is used as part of asphalt roadway system (asphalt and base course
composite section), the aggregate base course shall be compacted to 95% of Modified Proctor
per ASTM D-1557, within 2% of optimum moisture.

Aggregate material shall be placed and mixed in evenly spread layers. After each fill layer has
been placed, it shall be uniformly compacted. Fill materials shall be placed such that the
thickness of loose material does not exceed eight-inches (8”) and the compacted lift thickness
does not exceed six-inches (6”).

Compaction shall be obtained by the use of vibratory rollers, multiple-wheel pneumatic-tired
rollers, or other equipment approved by the Project Manager. Granular fill shall be compacted
using vibratory equipment or other equipment approved by the Project Manager. Compaction
of each layer shall be continuous over the entire area. Compaction equipment shall make
sufficient passes to ensure that the required density is obtained.
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D.

3.5

A.

3.6

A.

B.

Prior to placement of any base or surfacing materials, one-hundred percent (100%) of the
subgrade shall be proof rolled with a fully loaded tandem-axle truck.

CLEANING

Perform cleaning during installation of the Work and upon completion of the Work. Remove
all excess materials, debris, and equipment from site. Repair any damage resulting from
installation of aggregate base course.

PROTECTION AND MAINTENANCE

Spreading of aggregate shall not take place when temperatures are below freezing. When the
aggregate base course contains frozen material or the underlying subgrade is frozen,
construction shall not occur.

Following the completion of the aggregate base course, the Contractor shall perform all
maintenance work necessary to keep the aggregate in a satisfactory condition until final
acceptance of the project. The surface shall be kept clean and free from foreign material. The
aggregate base course shall be properly drained at all times. Any work, maintenance or
necessary repairs shall be performed at the expense of the Contractor.

PART 4 - MEASUREMENT AND PAYMENT

4.1

A.

4.2

A.

MEASUREMENT

Measurement will be made by the contract unit specified for Aggregate Base Course.
Measurement shall include the actual number of units of specified material(s) placed and
accepted at the locations shown on the Contract Drawings, or as directed by the Project
Manager, and in accordance with the Specifications.

PAYMENT

Payment will be made at the [contract unit] price, and shall include required materials,
transportation, equipment, labor, excavation, de-watering, stockpiling, placement, grading,
compaction, hauling off, watering, dust control, erosion and sediment control as required in
accordance with the Contract Drawings and Specifications.

END OF SECTION 32 11 16
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SECTION 32 1313 CONCRETE WALKS. CURBS. AND MISCELLANEOUS FLATWORK

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

Contract Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes requirements for furnishing, placing, shoring, bracing, and anchorage of
formwork, concrete reinforcement, accessories, and placing concrete flatwork, including walks,
curbs and gutters, ramps, and pans, including installation of control and expansion joints,
concrete curing and concrete finishing.

Related Sections:

Division 01 Section “Layout of Work and Surveys”.
Division 01 Section “Submittals”.

Division 01 Section “Contractor Quality Control”.
Division 01 Section “Tree Retention and Protection”.
Division 01 Section “Erosion and Sedimentation Control”.
Division 03 Section “Cast-In-Place Concrete”.
Division 31 Section “Earth Moving”.

Division 32 Section “Aggregate Base Course”.

9. Division 32 Section “Asphalt Pavement”.

10.  Division 32 Section “Crushed Stone Paving”.

11.  Division 32 Section “Pavement Markings”.

12.  Division 32 Section “Irrigation Systems”.

13.  Division 32 Section “Automatic Irrigation Controllers”.
14.  Division 32 Section “Soil Preparation”.

15. Division 32 Section “Native Seeding”.

16.  Division 32 Section “Sodding”.

XN N R WD =

REFERENCES
Note: All references below shall be from the most current edition.

American Concrete Institute (ACI):

1. ACI 117 - Standard Tolerances for Concrete Construction and Materials.

2. ACI 301 - Specifications of Structural Concrete for Buildings.

3. ACI 304 - Recommended Practice for Measuring, Mixing, Transporting and Placing
Concrete.

ACI 305 and 306 - Hot and Cold Weather Protection for Concrete.

ACI 315 - Details and Detailing of Concrete Reinforcement.

ACI 318 - Building Code Requirements for Reinforced Concrete.

ACI 347 - Recommended Practice for Concrete Formwork.

Nownks

American Society for Testing and Materials (ASTM):

CONCRETE WALKS, CURBS, AND MISCELLANEOUS FLATWORK
321313-1
January 2025



1.4

1.5
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11.

0.

ASTM A615 - Deformed and Plain Billet-Steel for Concrete Reinforcement.

ASTM C33 - Concrete Aggregates.

ASTM C94 - Ready-Mixed Concrete.

ASTM C595 - Portland Cement.

ASTM C260 - Air Entraining Admixtures for Concrete.

ASTM C494 - Water Reducing Admixtures for Concrete.

ASTM C618 - Fly Ash Mineral Admixture for Concrete.

ASTM C672 - Scaling Resistance of Concrete Surfaces Exposed to Deicing Chemicals.
ASTM-C800 - Curing Compound, Concrete, for New and Existing Surfaces.

ASTM C1059 - Standard Specification for Latex Agents for Bonding Fresh to Hardened
Concrete

ASTM-C1315 - Liquid Membrane-Forming Compounds Having Special Properties for
Curing and Sealing Concrete

Concrete Reinforcing Steel Institute (CRSI) - Manual of Standard Practice.

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

National Ready Mixed Concrete Association (NRMCA).

United States Department of Justice - Americans with Disabilities Act (ADA) Standards for
Accessible Design, latest edition.

QUALITY CONTROL

Pre-Construction Conference: Conduct conference at location approved by the Project
Manager.

1.

Before submitting design mixtures, review concrete design mixture and examine
procedures for ensuring quality of concrete materials. Require representatives of each
entity directly concerned with concrete to attend, including the following:

a.  Contractor's superintendent.

b. Independent testing agency responsible for concrete design mixtures.

c.  Ready-mix concrete manufacturer.

d.  Concrete subcontractor.

SUBMITTALS

Qualification Data: Installer to document for Owner’s Representative experience on projects of
similar scope and scale successfully completed within the past five (5) years.

Product Data and Material Certificates: For each type of product and material indicated on the
plans and in this specification.

Mix Designs:

1.

Submit substantiating data for each concrete mix design specified for use to the Project
Manager not less than four (4) weeks prior to first concrete placement. Concrete mix
design data sheet shall not be more than one (1) year old from the submittal date. Data
for each mix shall, as a minimum, include the following per section 2.7.B:

a.  Mix identification designation (unique for each mix submitted).
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Statement of intended use for mix.

Mix proportions.

Aggregates.

Admixtures (must be approved by the Project Manager)
Wet and dry unit weight.

Entrained air content.

Design slump.

Strength qualification data.

FER e Ao o

Material Test Reports: For the following, from a qualified testing agency, indicating

compliance with requirements:

1. Aggregates. Include service record data indicating absence of deleterious expansion of
concrete due to alkali aggregate reactivity.

Compaction Test Reports from a qualified testing agency indicating compliance with
requirements.

Strength Test Reports from a qualified testing agency indicating compliance with requirements.
Field quality-control reports.
DELIVERY, STORAGE AND HANDLING

General: Materials handling and batching shall conform to applicable provisions of ASTM
C94.

Reinforcing: Unload and store reinforcing bars so they are kept free of mud and damage.

Project-Site Mixing: Not allowed without prior approval from the Project Manager. If allowed,
submit process description to the Project Manager for approval prior to construction.

Hauling Time for Concrete: Deliver and discharge all concrete transmitted in a truck mixer,
agitator, or other transportation device not later than one and one-half (1-1/2) hours from batch
time, or three hundred (300) revolutions of the drum after the initial mixing water has been
added, whichever is earliest.

Extra Water:
1. Deliver concrete to site in exact quantities required by design mix.
2. Should extra water be required for workability before depositing concrete, and the

water/cement ratio of accepted mix design will not be exceeded, the General Contractor’s
Superintendent shall have the sole authority to authorize addition of water. Additional
water shall not exceed one (1) gallon/cu. yd. Any additional water added to mix after
leaving batch plant shall be indicated on truck ticket and signed by person responsible.

3. Where extra water is added to concrete, it shall be mixed thoroughly for thirty (30)
revolutions of drum before depositing.

4. Water may be added at the site only once for each batch.

5. A full set of tests shall be performed after addition of water. Excessive slump or other
out of range tests will be cause for rejection.
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1.7

1.8

A.

A.

B.

PROJECT CONDITIONS

Environmental Requirements:
L. Cold Weather Placement:

a.

If the daily temperature drops below forty degrees (40°) F for three (3) days prior to
concrete placement or the temperature is expected to drop below forty degrees (40°)
F on the day of the concrete placement, then comply with ACI 306R for
preparation, protection, and curing of concrete.

The mixed concrete temperature shall be between 50 and 90 °F at the time of
placement. Water, aggregates, or both shall be heated, when necessary, under such
control and in sufficient quantities to avoid fluctuations in the temperature of the
concrete of more than 10 °F from batch to batch.

If approved by the Project Manager, an accelerating admixture may be used.
Admixtures shall meet requirements of Part 2. Calcium Chloride and other
chloride-type accelerating admixtures are not allowed.

2. Hot Weather Placement:

a.  When placing concrete in hot weather, follow recommendations of ACI 305R.

b.  Placing of concrete during hot weather shall be limited by the temperature of the
concrete at the time of placing. Mixed concrete which has a temperature of 90 °F or
higher, shall not be placed.

c.  When air temperatures on day of placement are expected to exceed ninety degrees
(90°) F, mix ingredients shall be cooled before mixing. Flake ice or well-crushed
ice of a size that will melt completely during mixing may be substituted for all or
part of mix water.

d. If approved by the Project Manager, a retarding admixture may be used.
Admixtures shall meet requirements of Part 2.

RIGHT OF WAY WORK

Contractor shall obtain all necessary permits when working with in the Right of Way.

Contractor shall preserve and protect all permanent land survey control markers. Per the
General Contract Conditions Article 319 “Preservation of Permanent land Survey Control

Markers”.

PART 2 - PRODUCTS

2.1

A.

B.

FORM MATERIALS

Hand Placed Steel Forms: Hand placed steel forms are only to be used for sections that are

straight and have no bend, radii or curvature in the sections to be used.

Wood Forms: Forms shall be made of solid one side grade, sound, undamaged lumber with

straight edges.

1. Curved elements (bends, radii, or curvature) shown on plans are to be constructed with
smooth-curved plywood forms a minimum of one-half inch (1/2”) think. Faceted forms
composed of straight sections will not be accepted.
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Form-Release Agent: Commercially formulated form-release agent that will not bond with,
stain, or adversely affect concrete surfaces and will not impair subsequent treatments of
concrete surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

CONCRETE MATERIALS

Provide materials in accordance with ACI 301, unless amended or superseded by requirements
of this section or general notes on structural drawings.
1. General: Ready-mixed Concrete: ASTM C94. On-site mixed concrete not allowed.
2. Cement: ASTM C595. Type 1L.
3. Fly Ash: ASTM C618 Class F.
4, Aggregate: ASTM C33.
a. All sand and aggregates to meet C-33 Table 3 for Class 4S “Severe Weathering
Region”.
1)  Fine Aggregate: Clean, natural sand.
2) Coarse Aggregate: Clean gravel or crushed stone.
5. Water: ASTM C 94/C 94M, clean and not detrimental to concrete.

ADMIXTURES

General: Unless specified, no admixtures may be used without specific approval of the Project
Manager.

Prohibited Products: Calcium chloride or admixtures containing more than 0.05% chloride ions
or thiocyanates are not permitted.

[Color Admixture: Color Pigment: ASTM C 979, synthetic mineral-oxide pigments, or
colored water-reducing admixtures; color stable, nonfading, and resistant to lime and
other alkalis.]
1. [Manufacturers: Subject to compliance with requirements, provide products by one
of the following:|
a. [Davis Colors.]
b [Davton Superior Corporation.]|
¢. [Scofield, L.M. Company.]
d. [Consultant to specify manufacturer.]

Air-Entraining Admixture: ASTM C260.
Water Reducing Admixture: ASTM C494, Type A.
High Range Water Reducing Admixture (Superplasticizer): ASTM C494, Type F or G.

Warm weather admixtures: ASTM C494. Use of admixtures will not relax warm weather
placement requirements.

Cold Weather Admixtures: ASTM C494. Use of admixtures will not relax cold weather
placement requirements.
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2.5

2.6

2.7

CONCRETE MIX

Refer to the Denver Right of Way Services approved materials list of pre-approved concrete

mixes at the following website:

1. https://www.denvergov.org/content/denvergov/en/transportation-infrastructure/programs-
services/right-of-way-services/street-occupancy.html

All Concrete mixes from the approved list or submitted for approval shall meet the following

criteria.

1. Mix concrete in accordance with ASTM C94 and ACI 301 Chapter 3.

2. Cement Content: Type 1L cement, minimum of five hundred twenty-eight (528) pounds
per cubic yard.

3. Fly Ash: Class F per CDOT Standard Specifications for Road and Bridge Construction

Section 701.02. Fly ash shall be a minimum of twenty percent (20%) and not exceed

twenty-five percent (25%) of total cementitious material by weight unless approved by

the Project Manager.

Maximum water-cement ratio: 0.45.

Slump: Four inches (4”’) maximum when hand placed.

Air Entrainment: five percent (5%) to eight percent (8%).

Aggregate Size: three-quarter inch (3/4’) maximum.

Shall be four thousand five hundred pounds per square inch (4,500 PSI).

Concrete for Exterior Flatwork, including Pavement, Curb and Gutter, and Drainage Pans

shall be Class B, Class D, and Class P, or as approved by the Project Manager.

A A

FIBROUS CONCRETE REINFORCEMENT

Shall be one hundred percent (100%) virgin polypropylene, fibrillated fibers containing no
reprocessed olefin materials and specifically manufactured to an optimum gradation utilizing
twenty-five (25) individual fiber designs for use as concrete secondary reinforcement. Volume
per cubic yard shall be one and one-half (1.5) pounds, or in accordance with manufacturer’s
recommendations. Fiber manufacturer must document evidence of five (5) year satisfactory
performance history, compliance with applicable building codes and ASTM C1116 Type 111
4.1.3 and ASTM C1116 Performance Level L.

1. Fibrous concrete reinforcement shall be utilized in all flatwork applications.

EXPANSION JOINT MATERIAL

Interior Use or Exterior Use where sealants are specified: Bituminous saturated fiber
conforming to ASTM D1751, three-eighths inch (3/8”) thick. Provide manufacturer’s
certification of compatibility with specified sealants where required.

Pre-molded closed cell polyethylene foam backer rod if required.

Joint Sealant: ASTM D 5893 Type NS, silicone per CDOT’s approved joint and crack sealant
list. Where concrete color additive is used, sealant color to match adjacent concrete.

SLIP JOINTS
Speed Dowel Model PSD09/#4TX, 9” long sleeve to accommodate 18 smooth steel round bar,
5/8” diameter. Manufactured by Sika/Greenstreak, or approved equal.
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2.8

A.

B.

2.9

A.

CURING MATERIALS

Absorptive Cover: AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, weighing
approximately nine (9) oz./sq. yd. dry.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
a.

TRUNCATED DOME INSERTS FOR RAMPS

All truncated domes within Parks maintained areas shall be unpainted grey cast iron plates
conforming ASTM A-48 class 30.

PART 3 - EXECUTION

3.1

A.

D.

FIELD QUALITY CONTROL

Requirements of Regulatory Agencies: Comply with all applicable provisions of the state and
local building and safety codes.

Source Limitations: Obtain each type or class of cementitious material of the same brand from
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from
single source from single manufacturer, unless otherwise approved by Project Manager.

Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-

mixed concrete products and that complies with ASTM C 94/C 94M requirements for

production facilities and equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities" (Quality Control Manual - Section 3, "Plant Certification
Checklist").

Testing: All testing shall be completed by the Contractor at their expense unless otherwise
specified by the contract.

Testing Agency Qualifications: Engage a qualified testing agency to perform material

evaluation tests and to design concrete mixtures. Qualified according to ASTM C 1077 and

ASTM E 329 for testing indicated.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field-Testing
Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.

Testing Frequency: Obtain at least one composite sample for each one hundred (100) cubic
yards, or fraction thereof of each concrete mixture placed each day.
a. When frequency of testing will provide fewer than five (5) compressive-strength
tests for each concrete mixture, testing shall be conducted from at least five (5)
randomly selected batches or from each batch if fewer than five (5) are used.
2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample,
but not less than one (1) test for each day's pour of each concrete mixture. Perform
additional tests when concrete consistency appears to change.
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3. Air Content: ASTM C 231, pressure method; one test for each composite sample, but not
less than one test for each day's pour of each concrete mixture.

4. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one (1) set
of four (4) standard cylinder specimens for each composite sample.

5. Compressive-Strength Tests: ASTM C 39/C 39M; test one specimen at seven days and
two specimens at twenty-eight (28) days and keep one for backup in the event a sample
should break.

a. A compressive-strength test shall be the average compressive strength from two
specimens obtained from same composite sample and tested at twenty-eight (28)
days.

Strength of each concrete mixture will be satisfactory if average of any three consecutive
compressive-strength tests equals or exceeds specified compressive strength and no
compressive-strength test value falls below specified compressive strength by more than two-
hundred (200) psi.

Test results shall be reported in writing to the Project Manager, concrete manufacturer, and
Contractor within forty eight (48) hours of testing. Reports of compressive-strength tests shall
contain Project identification name and number, date of concrete placement, name of concrete
testing and inspecting agency, location of concrete batch in Work, design compressive strength
at twenty eight (28) days, concrete mixture proportions and materials, compressive breaking
strength, and type of break for both seven (7) and twenty eight (28) day tests.

Additional Tests: Testing and inspecting agency shall make additional tests of concrete when
test results indicate that slump, air entrainment, compressive strengths, or other requirements
have not been met, as directed by Project Manager.

Concrete work will be considered defective if it does not pass tests and inspections.

Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

Prepare test and inspection reports.

Record of Work: A record shall be kept by the Contractor listing the time and date of
placement of all concrete for the structure. Such record shall be kept until the completion of the
project and shall be available to the Project Manager for examination at any time.

Mockups: Prior to starting any concrete work, provide a sample panel using materials indicated

for project work. For each type, color and finish of concrete specified, build panel at the site of

full thickness and approximately ten feet (10°) by 10 feet (10°), including expansion joints,

control joints, scales, fillers, and one radial edge. Provide the workmanship proposed for the

work. Correct and replace sample panel until the Project Manager’s acceptance of the Work.

Retain panel(s) during construction as a standard for completed paving work.

1. Build panel approximately one hundred (100) sq. ft. in the location indicated or, if not
indicated, as directed by the Project Manager.

2. Approved mockups may become part of the completed Work if approved prior to the
construction of the mockup and is undisturbed at time of Substantial Completion.

3. Notify the Project Manager a minimum of seven (7) days in advance of dates and times
when mockups will be constructed.
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4, Obtain the Project Manager's written approval of the mockups before starting

construction.

5. If the Project Manager determines that the mockup does not meet the requirements,
demolish, and remove from the site and cast another until the mockup is approved.

6. Maintain the mockups during construction in an undisturbed condition as a standard for
judging the completed Work.

7. Demolish and remove mockups when directed by the Project Manager.

Tolerances: Comply with tolerances in ACI 117, the Contract Drawings, and as follows:

1. Elevation and Cross-slope: In conformance with grading plans and Americans with
Disabilities Act (ADA).

2. Thickness: Plus, three-eighths inch (3/8”"), minus one-quarter inch (1/4”).

Surface: Gap below ten feet (10”) long, unleveled straightedge not to exceed one-eighth

inch (1/8”).

Lateral Alignment and Spacing of Dowels: one inch (17).

Vertical Alignment of Dowels: one-quarter inch (1/4”).

Joint Spacing: three inches (3”).

Contraction Joint Depth: Plus, one-quarter inch (1/4”), no minus.

Joint Width: Plus, one-eighth inch (1/8”), no minus.

98]
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PREPARATION OF SUBGRADE

Excavate to required depth in accordance with geotechnical report. Remove soft, yielding
material and replace with select fill. Compact to minimum ninety-five percent (95%) Standard
Proctor within two percent (2%) of optimum moisture.

Refer to Division 31 Section: Earth Moving for requirements for subgrade testing and proof-
rolling.

Maintain subgrade in a compacted condition until concrete is placed.

If existing irrigation is not modified per the Contract Documents, the Contractor shall work with
the Project Manager and Park Operations to identify locations and size for irrigation sleeves for
future use to be installed under the form work prior to concrete installation. Refer to Division 32
“Irrigation Systems”.

FORMS

Metal, plastic, or uniform warp free lumber forms, coated with form release agent. Slope forms
to give slabs positive drainage and stake securely. Obtain approval of the Project Manager for
alignment and grade of forms a minimum of forty-eight (48) hours prior to placing concrete.
Any concrete work installed without obtaining approval from the Project Manager shall be
subject to removal and replacement at the discretion of the Project Manager, at no cost to the
City.

Radii shall be continuous and flowing to avoid angular intersections in the horizontal alignment,
radial forming shall use bender board or approved equal as directed by the Project Manager.
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3.5

REMOVING AND REUSING FORMS

Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or
otherwise damaged form-facing material will not be acceptable for exposed surfaces. Apply
new form-release agent.

CONCRETE PLACEMENT

Prior to placing any new sections of concrete pavement, the entire subgrade shall be scarified to
a depth of 6-inches. In areas where existing pavement is to be removed and replaced the
existing compacted subgrade may be reused if the subgrade meets specified compaction. In
areas of existing subgrade that do not meet the specified compaction, materials shall be
removed, replaced and compacted to meet the specified proctor density. Adjust moisture
content and compact as hereinafter specified.

Contractor’s Review: The Contractor shall inspect forms and reinforcing prior to concrete
placement to assure accurate placement embedded items and overall acceptability.

Project Manager’s Review: Contractor shall provide minimum of forty-eight (48) hours’ notice
to the Project Manager to allow review of forms and reinforcement before concrete is placed
and to observe placing of concrete.

Do not place concrete on frozen surfaces.

Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not
place concrete around manholes or other structures until they are at required finish elevation and
alignment.

Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.

Do not add water to concrete during delivery.

Deposit and spread concrete in a continuous operation between transverse joints. Do not use
vibratory equipment to move concrete into place.

Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented
by hand spading, rodding, or tamping.

Screed paving surface with a straightedge and strike off.

Commence initial floating using bull floats or darbies to impart an open-textured and uniform
surface plane before excess moisture or bleed water appears on the surface. Do not further
disturb concrete surfaces before beginning finishing operations or spreading surface treatments.

Curbs and Gutters: Use design mixture for automatic machine placement. Produce curbs and
gutters to required cross section, lines, grades, finish, and jointing.

Slip-Form Paving: Use design mixture for automatic machine placement. Produce paving to
required thickness, lines, grades, finish, and jointing.
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1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of
slip-form paving machine during operations.

Cold-Weather Placement: Protect concrete work from physical damage or reduced strength that
could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1 and the
following:

L. When air temperature has fallen to or is expected to fall below forty degrees (40°) F,
uniformly heat water and aggregates before mixing to obtain a concrete mixture
temperature of not less than fifty degrees (50°) F and not more than eighty degrees (80°)
F at point of placement.

2. If subgrade is frozen, as determined by Geotechnical Engineer and/or Project Manager,

thaw subgrade to depth of eight (8”) prior to placing concrete.

Do not use frozen materials or materials containing ice or snow.

4. Do not use calcium chloride, salt, or other materials containing antifreeze agents or
chemical accelerators unless otherwise specified and approved in design mixtures.

98]

Hot-Weather Placement: Comply with ACI 301 and as follows when hot-weather conditions

exist:

1. Cool ingredients before mixing to maintain concrete temperature below ninety degrees
(90°) F at time of placement. Chilled mixing water or chopped ice may be used to control
temperature, provided water equivalent of ice is calculated in total amount of mixing
water. Using liquid nitrogen to cool concrete is Contractor's option.

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed
ambient air temperature immediately before embedding in concrete.
3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep

subgrade moisture uniform without standing water, soft spots, or dry areas.
CONCRETE FINISHING

Allow time for bleed water to appear, then scrape or push off all bleed water. Do not work
water into surface.

Final level, light bull float, but do not trowel surface.

After darbying or bullfloating, stop finishing until bleeding has ceased and until concrete can
support foot pressure with only about one eighth-inch (1/8”) indentation. During or after the
first floating, check planeness of surface with a ten foot (10’) straightedge applied at not less
than two different angles, and then cut down all high spots and fill all low spots to achieve a

true plane within one eighth-inch (1/8”) in ten feet (10°).

Finishes:

1. Medium Broom Finish: Provide a medium broom finish for all exterior concrete unless
otherwise noted. Immediately after float finishing and tool work, roughen surface with
fiber-bristle broom to match the approved mockup panel. Confirm direction or pattern of
broom finish with the Project Manager prior to commencing slab placement.

Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an
edging tool to a three eighths-inch (3/8”) radius. Final concrete finish to completed following
jointing. Surface/edging tool marks along the concrete edge are not acceptable. The final
product shall have a clean edge.
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Accessible Ramps:

1. Install per the Denver Department of Transportation and Infrastructure (DOTI)
Transportation Standards and Details with cast iron truncated domes in any Denver Parks
and Recreation maintained areas.

Do not use evaporative retarders as finishing aid.
CONCRETE CURING AND SURFACE TREATMENTS

General:

1. Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Maintain concrete with minimal moisture loss at a relatively constant
temperature for the period necessary for hydration of the cement and hardening of
concrete.

2. Curing shall commence as soon as free water has disappeared from the concrete surface
after placing and finishing. The curing period shall be seven days for all concrete unless
test cylinders, made and kept adjacent to the structure and cured by the same methods,
are tested with the average compressive strength equal to seventy percent (70%) of the
specified twenty-eight (28) day strength.

3. Curing shall be in accordance with ACI 301 procedures. Avoid rapid drying at the end of
the curing period. During hot and cold weather, cure concrete in accordance with ACI
305R and ACI 306R.

Curing Methods: Perform curing of concrete by curing and sealing compound, by moisture

curing, by moisture-retaining cover curing, or by combinations thereof, as herein specified.

Coordinate with and choose a curing method that is compatible with the requirements for

subsequent material usage on the concrete surface.

1. Provide curing and sealing compound to exterior slabs, walks, curbs, etcetera as follows:

a. Apply specified curing and sealing compound to concrete slabs as soon as final

finishing operations are complete. Apply uniformly in continuous operation by
power-spray or roller in accordance with manufacturer’s directions. Recoat areas
subjected to rainfall within three hours after initial application.

b. Maintain continuity of coating and repair damage during period.
2. Provide moisture curing by one of the following methods:
a. Keep concrete surface continuously wet by covering with water.
b. Continuous water-fog spray.
c. Covering concrete surface with specified absorptive cover, thoroughly saturating

cover with water and keeping it continuously wet. Place absorptive cover to
provide coverage of concrete surfaces and edges, with 4-inch lap over adjacent
absorptive covers.

3. Provide moisture retaining cover curing as follows: Cover concrete surfaces with a
moisture-retaining cover for curing concrete, placed in widest practical width with sides
and ends lapped at least 3-inches and sealed by waterproof tape or adhesive.
Immediately repair any holes or tears during curing period using cover material and
waterproof tape.

Curing Formed Surfaces: Where wooden forms are used, cure formed concrete surfaces by
moist curing with forms in place for full curing period or until forms are removed. When forms
are removed, continue curing by methods specified above for specified curing time.
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[Concrete Color Hardener: Refer to manufacturer’s recommendations for placement of
color hardener.]

JOINT

Construct joints true to line with faces perpendicular to surface.

Expansion Joints: Expansion joint material shall be provided at the following locations and
shall be in place prior to the placing of concrete:

1.

Nounbkwbd

8.
9.

As shown on the Contract Drawings; or

At each end of curb return.

Between sidewalk and driveway slabs or service walks.

Between new concrete and existing concrete.

Between new concrete and fixed vertical objects.

At a maximum of two hundred foot (200’) spacing.

Provide a minimum of a three-eighths inch (3/8”) and a maximum of a half-inch (1/2”)
thick by full depth of the slab material, allow half-inch (1/2”) thickness at the top to be
filled with joint sealer.

As directed by the Project Manager.

Thoroughly clean all surfaces prior to installation of sealant material.

Construction Joints: Construction joints shall be provided at the following locations:

1. As shown on the Contract Drawings; or

2. In locations where existing concrete is adjacent to new concrete where expansion joints
are not required.

3. As directed in the field by the Project Manager.

Slip Joints:

1. To be used at all Expansion Joints and Construction Joints except at buildings, curbs,
ramps, and stairs.

2. Dowels to be placed no closer than twelve-inches (12”) from edge of concrete and
twenty-four-inches (24”) on-center.

3. Attach bases to the face of concrete forms using a double-headed nail or self-tapping
SCrew.

4. Center of base shall be centered on form.

5. Prior to placing concrete, Speed Dowel sleeve shall be slipped over base.

6. Concrete shall not be placed directly over the Speed Dowel System. Place concrete
minimum eighteen inches (18”) from Speed Dowel system and work concrete around the
Speed Dowel System.

7. Concrete forms shall be removed with bases still attached. Bases may be reused.

8. Install slip dowels to the full depth of the embedded Speed Dowel sleeve and proceed
with next concrete pour.

9. Greasing of dowels is not required. Embedded Speed Dowel Sleeve accommodates
expansion and shrinkage movements that may occur.

10.  Bent or badly sheared slip dowels shall not be used. Saw cut dowels recommended,
deburr ends.

11.  Place edge forms plumb. Out of plumb forms may result in misaligned dowels.

Contraction (Control) Joints in Walks: Contraction joints shall be formed with power saws
equipped with shatterproof abrasive or diamond-rimmed blades. Cut one eighth-inch (1/8”)
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3.9

3.10

3.11

3.12

3.13

wide joints into concrete that has hardened sufficiently that cutting action will not tear, abrade,
or otherwise damage surface, but before development of random contraction cracks. Saw cut
joints shall be spaced at a distance equal to the width of the walk, but not over ten feet (10”)
unless approved by the Project Manager. Depth of joints shall be one-fourth (1/4) the slab
thickness.
L. Tooled joints will not be allowed on concrete, unless directed by the Project Manager.
2. A contraction joint plan shall be reviewed and approved in the field with the Project
Manager prior to cutting. If a joint plan is provided as part of the Contract Documents,
confirm the plan with the Project Manager and gain approval prior to cutting.

Curb and Gutter Contraction (Control) Joints: Space curb and gutter joints not more than
twelve foot six-inches (12°-6”) on center, and align them with sidewalk joints. Contraction
joints shall be tooled. Form plane of weakness by inserting and later removing a metal divider,
finish with an edger or groover, or by saw cutting a previously tooled joint.

FORM REMOVAL

Remove forms after concrete surface is hard enough so as not to be damaged in any way.
Reasonable care is to be used in removing forms. Repair minor defects with high strength grout
as per the Project Manager’s direction. Plastering will not be permitted on exposed faces.

CONCRETE EDGE TREATMENT AND BACKFILLING

Refer to Division 32 Section “Soil Preparation”.

RESTORATION
Refer to Division 32 Section “Sodding” and Division 32 Section “Native Seeding”.
CLEANING

Perform cleaning during installation of the Work and upon completion of the Work. Remove all
excess materials, debris, and equipment from the site. Repair any damage resulting from
installation of the concrete.

Sweep and wash paving not more than (2) two days prior to the date scheduled for Substantial
Completion inspections.

PROTECTION AND REPAIR

Remove and replace concrete paving that is broken, damaged, or defective or that does not
comply with requirements in this Section. Remove work in complete sections from joint to joint
unless otherwise approved by Project Manager.

Drill test cores, where directed by the Project Manager, when necessary to determine magnitude
of cracks or defective areas. Fill drilled core holes in satisfactory paving areas with portland
cement concrete bonded to paving with epoxy adhesive.
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C.

D.

3.14

A.

Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after
placement. When construction traffic is permitted, maintain paving as clean as possible by
removing surface stains and spillage of materials as they occur.

Maintain concrete paving free of stains, discoloration, dirt, and other foreign material.
ACCEPTANCE

Concrete work will be accepted when it meets the specified strength and all other requirements
of this specification.

PART 4 - MEASUREMENT AND PAYMENT

4.1

A.

4.2

A.

MEASUREMENT

Measurement will be made by the contract unit specified for Concrete Walks, Curbs and
Miscellaneous Flatwork. Measurement shall include the actual number of units of specified
material(s) placed and accepted at the locations shown on the Contract Drawings, or as directed
by the Project Manager, and in accordance with the Specifications.

PAYMENT

Payment will be made at the [contract unit] price, and shall include required materials,
transportation, equipment, labor, excavation, stockpiling, disposing, hauling off, watering, dust
control, erosion and sediment control, compaction, sub-grade preparation, formwork, placing of
concrete, reinforcing, joints, curing, finishing, and all other items required to complete the work
as required in accordance with the Contract Drawings and Specifications.

END OF SECTION 321313
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SECTION 32 33 00 SITE FURNISHINGS

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

Contract Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Furnish all labor, materials, supplies, equipment, tools, and transportation, and perform all
operations in connection with and reasonably incidental to complete installation of site work
and site furnishings. Install per manufacturer’s specifications.

Related Sections:

Division 01 Section “Submittals”.

Division 01 Section “Shop and Working Drawings, Product Data, and Samples”.
Division 01 Section “Contractor Quality Control”.

Division 01 Section “Tree Retention and Protection”.

Division 01 Section “Material and Equipment”.

Division 01 Section “Storage and Protection”.

Division 01 Section “Layout of Work and Surveys”.

Division 01 Section “Cleaning”.

. Division 01 Section “Contract Closeout”.

10.  Division 32 Section “Concrete Walks, Curbs, and Miscellaneous Flatwork”.
11.  Division 32 Section “Crushed Stone Paving”.

12.  Division 32 Section “Soil Preparation”.

13.  Division 32 Section “Sodding”.

14.  Division 32 Section “Native Seeding”.

PN R LD =
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SUBMITTALS

Manufacturer’s Product Data for each type of product indicated in accordance with Division 01
Section “Submittals”. The Contractor shall submit color samples, technical data, and installation
methods prior to ordering and installation for approval by the Project Manager.

1. Bike Rack(s)

2. Bench(es)

3. Railings

Shop Drawings in accordance with Division 01 Section “Shop and Working Drawings, Product
Data, and Samples.

Operation and Maintenance Manual: See Division 01 Section “Operation and Maintenance
Data” for manual requirements.

Warranty: Provide manufacturer’s special warranty.
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HANDLING AND STORAGE

Protect all materials from damage, deterioration, or loss of any kind while in storage and
during Construction.

Ensure that the site furnishings have not been damaged during shipping. Damaged materials
will not be accepted. If materials have been damaged beyond repair, they must be replaced
with new materials of the same type and kind at no additional cost to the City. Damaged
materials that have been repaired will be accepted only if the damaged part or parts can be
replaced with a completely new manufacturer-supplied part or parts of the same type and
kind.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

B.

BIKE RACK(S)

Bike Rack: Shall be one (1) solid piece made of steel, inverted ‘U’ shape, surface mounted,
sixteen inches (16™) in width and thirty-four inches (34”) in height, color shall be powder
coated.

1. Product: [Wausau Tile, Model MF9006 or approved equal.]

2. Color: [RAL 6012 Black Green.] [RAL 9005 Jet Black.]

BENCH(ES)

Bench with Back: Shall be one (1) solid piece made of steel, ribbon slats with straight arms and
back, rectangular, six feet (6) in length, color shall be powder coated.

1. Product: [Wausau Tile, Model MF2200 or approved equal.]

2. Color: [RAL 6012 Black Green.] [RAL 9005 Jet Black.]

Backless Bench: Shall be one (1) solid piece made of steel, ribbon slats with straight arms,
rectangular, six feet (6”) in length, color shall be powder coated.

1. Product: [Wausau Tile, Model MF2202 or approved equal.]

2. Color: [RAL 6012 Black Green.] [RAL 9005 Jet Black.]

PART 3 - EXECUTION

3.1

A.

B.

C.

INSTALLATION OF SITE FURNISHINGS
Locate all site furnishings on-site for review by the Project Manager prior to installation.

All site furnishings shall be set plumb and level and shall be installed per the manufacturer’s
recommendations.

Prior to completion of the project, clean all site furnishings to remove any dust, dirt, or debris.
Provide a clean, factory finish at the time of Substantial Completion.
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PART 4 - MEASUREMENT AND PAYMENT
4.1 MEASUREMENT

D.  Measurement will be made by the contract unit specified for Site Furnishings. Measurement
shall include the actual number of units of specified material(s) placed and accepted at the
locations shown on the Contract Drawings, or as directed by the Project Manager, and in
accordance with the Specifications.

4.2 PAYMENT

A.  Payment will be made at the [contract unit] price, and shall include the required materials,
surface preparation, transportation, equipment, labor, loading, storage, and temporary protection
as required in accordance with the Contract Drawings and Specifications.

END OF SECTION 32 33 00
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SECTION 3291 13 SOIL PREPARATION

PART 1 - GENERAL

1.1

1.2

1.3

A.

RELATED DOCUMENTS

Contract Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

Related Report Documentation

1. City and County of Denver - Regulated Asbestos Contaminated Soil Standard Operating
Procedure (RACS SOP), Denver Department of Public Health and Environment
(DDPHE) — Environmental Quality Division, May 2, 2019 (see Appendix).

2. City and County of Denver — Guidance for Reuse of Soil on City Projects, Denver
Department of Environmental Health — Environmental Quality Division, October 5, 2017
(see Appendix).

3. [City and County of Denver — Standard Materials Management Plan (MMP),
Denver Department of Public Health and Environment (DDPHE) — Environmental
Quality Division, November 13, 2019 (see Appendix).]

4, [List geotechnical, investigative trenching, MMP, PSRMP or related documentation
including dates, authorship, etc. (see Appendix).]

SUMMARY

This Section includes requirements for the preparation of soil for seeding, sodding, or planting
operations. Soil preparation may include by not be limited to: ripping, fertilizing, soil
conditioning, aeration, topdressing, and fine grading the topsoil. Soil preparation as specified
herein must precede all seeding, sodding, and planting.

Related Sections: [REMOVE ANY OF THE SECTIONS BELOW THAT DO NOT
APPLY]

Division 01 Section “Tree Retention and Protection”.

Division 01 Section “Erosion and Sedimentation Control”.
Division 31 Section “Clearing and Grubbing”.

Division 31 Section “Earth Moving”.

Division 32 Section “Topsoil”.

Division 32 Section “Turfgrass Seeding”.

Division 32 Section “Native Seeding”.

Division 32 Section “Sodding”.

Division 32 Section “Trees, Plants, and Groundcovers”.

0. Division 32 Section “Landscape Management and Maintenance.”

2= 00NNk W=

DEFINITIONS

[Aeration: The process of decompacting the soil using perforations with small holes or
deep tines to shatter the earth.]

Fertilizer: A substance that is added to soil to help the growth of plants.
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1.4

[Decompaction Area: Areas within the work limits, or as defined on Contract Drawings or
by the Project Manager, that have vegetation that is sparse, stunted, anemic, weedy or was
used as construction staging, a parking area, and/or subjected to heavy use.]

JOther Areas of Disturbed Topsoil: Areas disturbed, which may include clear and grub
but not grading or other minor compaction, as determined by the Project Manager.]

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,
herbicide, defoliant, or desiccant.

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

Soil Conditioner: A combination of slow-release fertilizer, humate, and Mycorrhiza.

[Top Dressing: Adding a combination of soil and soil amendments on top of existing
grade.]

[Turf Conversion: Areas of existing turfgrass to be converted to a different vegetation
type.]

[Undisturbed Native Area: As designated on the Contract Drawings, Undisturbed Native
Areas that are or were supporting healthy plant growth.]

SUBMITTALS

See Division 01 Section “Submittals” for submittal requirements.

Testing Agency Qualifications: The Project Manager to approve prior to construction.
Soils Test Data: See Quality Control.

I. Material Test Reports

a. Soil analysis for native soils at the project site.

Pesticides: Include product label and manufacturer's application instructions specific to each
product. Pesticide application records, per State requirements.

Product Data (for each type of product):

1. Include recommendations for application and use.

2. Include test data substantiating that products comply with requirements.

3. Material Certificates: For each type of soil conditioner, soil amendment, and fertilizer
before delivery to the site, according to the following:
a. Manufacturer's qualified testing agency's certified analysis of standard products.
b. State, Federal, and other inspection certificates shall accompany invoice for

materials showing source or origin.

Samples: For each bulk-supplied material, one (1) quart volume of each in sealed containers
labeled with content, source, and date obtained. Each Sample shall be typical of the lot of
material to be furnished; provide an accurate representation of composition, color, and texture.
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QUALITY CONTROL

Testing Agency: Retain an independent, state-operated, or university operated laboratory

experienced in soil science, soil testing, and plant nutrition; with the experience and capability

to conduct the testing indicated and that specializes in the types of tests to be performed.

1. Laboratories: Subject to compliance with requirements, provide testing of materials in the
Section by a qualified testing laboratory approved by the Project Manager.

2. Multiple Laboratories: Work may be divided among qualified testing laboratories
specializing in physical testing, chemical testing, and fertility testing.

Preconstruction Testing

I. Engage the approved testing agency to perform preconstruction soil analyses on existing
on-site soil, imported topsoil, and pre-amended imported soil.
2. Notify Project Manager seventy-two (72) hours in advance of the dates and times when

laboratory samples will be taken.
Pesticide Applicator: Applicators shall be a Colorado State licensed, Commercial Applicator.

Soil Sampling Requirements

1. Sample Collection and Labeling: Have samples taken and labeled by the Contractor in
the presence of the Project Manager and under the direction of the testing agency.

2. Number and Location of Samples: Minimum of five (5) samples for projects up to one
(1) acre in size and two (2) additional samples for each additional acre of project size.
Samples shall be collected randomly throughout the areas that will receive similar soil
preparation, including seed/sod, native seeding, planting beds, and gardens. Provide a site
plan of the sampling locations to the Project Manager for approval, prior to sampling.

3. Procedures and Depth of Samples: Collect composite samples to a depth of six inches
(6”) and combine in a clean plastic container.
4. Mixing of Samples: The samples shall be composite samples representative of each site

typology to capture specific planting requirements. All plant debris shall be removed, and
clods broken up.

5. Labeling: Label each sample with the date, location keyed to a site plan or other location
system, visible soil condition, and sampling depth.

Testing Requirements
1. Soil Texture: Soil-particle, size-distribution analysis by the following methods according
to SSSA's "Methods of Soil Analysis - Part 1-Physical and Mineralogical Methods":

a. Sieving Method: Report sand-gradation percentages for very coarse, coarse,
medium, fine, and very fine sand; and fragment-gradation (gravel) percentages for
fine, medium, and coarse fragments; according to USDA sand and fragment sizes.
Hydrometer Method: Report percentages of sand, silt, and clay.
ertility Testing: Soil-fertility analysis shall, include the following:

Percentage of organic matter.

CEC, calcium percent of CEC, and magnesium percent of CEC.
Soil reaction (acidity/alkalinity pH value).

Buffered acidity or alkalinity.

Lime estimate.

Soil texture estimate.

Nitrogen ppm.

Phosphorous ppm.

Potassium ppm.
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1.7

Manganese ppm.

Zinc ppm.

Iron ppm.

Boron ppm.

Copper ppm.

Sodium ppm

Sodium absorption ratio (SAR).

Soluble-salts ppm.

Presence and quantities of problem materials including salts and metals cited in the
Standard protocol. If such problem materials are present, provide additional
recommendations for corrective action.

S. Other deleterious materials, including their characteristics and content of each.

S - - Rl

Recommendations: Based on the test results, provide recommendations for soil treatments,
amendments, and conditioners to be incorporated to produce a soil suitable for healthy viable
plant growth for the species indicated in the Contract Documents. Include, at a minimum,
recommendations for nitrogen, phosphorous, and potassium fertilization, and for micronutrients.

1. Fertilizers and Soil Amendment Rates: State recommendations in weight per one
thousand (1,000) sq. ft. for six inch (6”) depth of soil.
2. Soil Reaction: State the recommended liming rates for raising pH or sulfur for lowering

pH according to the buffered acidity or buffered alkalinity in weight per one thousand
(1,000) sq. ft. for six inch (6) depth of soil.

DELIVERY, STORAGE, AND HANDLING
Packaged Materials: Deliver packaged materials in original, unopened containers showing

weight, certified analysis, name and address of manufacturer, and compliance with State and
Federal laws if applicable.

Bulk Materials:

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

2. 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.

Do not move or handle materials when they are wet or frozen.

4. Accompany each delivery of bulk fertilizers and soil amendments with appropriate
certificates.

W

Notify the Project Manager of delivery schedule in advance so material can be inspected upon
arrival at the project site. Immediately remove unacceptable material from the project site.

PROJECT/SITE CONDITIONS

General: Do not perform work when climate and existing site conditions will not provide
satisfactory results.

Vehicular site access shall be limited to the area(s) indicated on the Contract Drawings or as
defined by the Project Manager.
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PART 2 - PRODUCTS

2.1 MATERIALS

A.  PESTICIDES

1.

General: Pesticide , registered and approved by EPA, acceptable to authorities having
jurisdiction, and of type recommended by manufacturer for each specific problem and as
required for Project conditions and application. Do not use ‘Restricted Use’ pesticides
unless authorized in writing by Project Manager and authorities having jurisdiction.
a. Ensure that applications adhere to the product label for restrictions and landscape
sites.
b. Selective for either of the following types:
1)  Broadleaf:
2) 2,4-D Amine,
3) Clopyralid,
4)  Aminopyralid,
5) Triclopyr ,
6) Or approved equal.
C. Grasses:
1)  Imazapic,
2) Indaziflam,
3) Or approved equal.
d. Non-Selective : Broadleaf or Grasses
1) Glyphosate,
2) Or approved equal.
e. Non-selective for use near waterways
1)  Glyphosate approved for aquatic use
2) Or approved equal.
f. Tree Protection Zones
1) Glyphosate.
2) Or approved equal

B.  Topsoil: Shall be as specified under Division 32 Section “Topsoil”.

C. [Soil Amendments:]

1.
2.

3.
4.

[Class I compost material shall consist of aged organic matter, free of weed or other
noxious plant seeds, lumps, stones, or other foreign contaminants harmful to plant
life, and having the following characteristics based on a nutrient test performed no
longer than three (3) months prior to its incorporation into the project:]

a. [Organic matter: twenty-five (25%) percent maximum.]

b. [Salt content: Five (5.0) mmhos/cm maximum.]

c. [pH Range: 7.5 pH preferred with 8.5 pH, maximum.]

d. [Carbon to nitrogen ratio shall be less than 20:1.]

[Peat, Mountain peat, aspen humus, gypsum, and sand will not be accepted.]

D. [Soil Conditioners:]

1.

[Once soils tests have been received and a determination is made on the proper
amount to be added to the site-specific soils, the rate to be applied may be adjusted
per the price based on the Schedule of Values for Soil Conditioner.]
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E.

F.

a. [Organic slow-release fertilizer (7-2-1), acceptable product: “Biosol” or
“Biosol Forte” or approved equal.]
b. [Granular Humic Acid soil conditioner, acceptable product: “Menefee
Humate Soil Conditioner”.]
c. [Mycorrhizal Fungi:]
1) [Native Seeding: Dry, granular inoculant containing at least 5300 spores
per 1b (0.45 kg) of endomycorrhiza.]
2) [Woody Plantings: Dry, granular inoculant containing at least ninety-five
(95) million spores per 1b (0.45 kg) of ectomycorrhizal fungi, thirty-three
percent (33%) hydrogel, and a maximum of five and one-half percent
(5.5%) inert material.]

[Pea Gravel for Soil Preparation in Medians:]
1. [Semi-round, three eighths inch (3/8”) stone. Clean, dry, and free of organic and
deleterious material.]

[Squeegee for Soil Preparation in Pollinator Gardens:]
1. [Semi-round, one quarter inch minus (1/4”-) stone. Clean, dry, and free of organic
and deleterious material.]

PART 3 - EXECUTION

3.1

3.2

A.

B.

C.

A.

SITE EXAMINATION

Examine the site for compliance with requirements and other conditions affecting performance.

1. General: Verify that existing site conditions are as specified and indicated on the
Contract Drawings before beginning work under this Section.

2. Grades: Inspect to verify rough grading is within +/- one tenth of one foot (0.1) of
grades indicated and specified.

3. 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.

4. Unsatisfactory Conditions: The General Contractor shall notify the Project Manager in
writing of any known unsatisfactory site conditions. If the soil is found to be unfit to
support planting as described above, it is to be removed and replaced with clean soil from
a source approved by the Project Manager.

Locate all utilities (sewer, water, irrigation, gas, electric, phone, and other conduits and
subsurface equipment) prior to commencing work. The Contractor shall be responsible for the
protection of all new and existing infrastructure and repair any damages caused by work under
this Section at no additional cost to the City.

Protect grade stakes set by others until removal is directed by the Project Manager.
PREPARATION

Weed Seed Eradication: Perform pesticide treatment over the entire area to be planted during
the growing season. Allow enough time to successfully complete the entire pesticide treatment
process (germinate / terminate) before proceeding with planting.
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7.

Water surface one half (1/2") inch per week for two (2) weeks prior to application if
natural precipitation does not supply this amount to encourage weed seed germination.
Notify Project Manager forty-eight (48) hours in advance of each pesticide treatment.
Apply pesticide in accordance with manufacturer’s recommendations.

Two (2) weeks after the first pesticide application, review surface for evidence of plant
growth.

If there is no evidence of plant growth, obtain the Project Manager’s approval of surface
conditions to proceed with Soil Preparation.

If more than ten (10%) of the area to be planted contains new plant growth, the pesticide
and watering application shall be repeated until new plant growth is satisfactorily
eradicated.

Remove plant debris from treated area.

[Turf Conversion Outside of Tree Protection Zones]

1.

B w

[Perform pesticide treatment over the entire area to be planted during the growing season.
Allow enough time to successfully complete the entire pesticide treatment process
(germinate / terminate) before proceeding with planting.

[Water surface one half (1/2") inch per week for two (2) weeks prior to application if
natural precipitation does not supply this amount to encourage turf growth and weed seed
germination. ]

[Notify Project Manager forty-eight (48) hours in advance of each pesticide treatment. ]
[Apply pesticide in accordance with manufacturer’s recommendations. |

[Two (2) weeks after the first pesticide application, review surface for evidence of plant
growth.]

[If more than ten percent (10%) of the area to be planted contains new plant growth, the
pesticide and watering application shall be repeated until new plant growth is satisfactorily
eradicated.]

[If there is no evidence of plant growth, obtain the Project Manager’s approval of surface
conditions to proceed with Soil Preparation. ]

Mowing of turf grass may be considered should site conditions show excessive growth,
thus requiring mechanical control to maximize herbicide uptake.

[Turf Conversion Inside of Tree Protection Zones]

L.

W

[Perform pesticide treatment per Project Manager and Forestry approval over the entire
area to be planted during the growing season. Allow enough time to successfully complete
the entire pesticide treatment process (germinate / terminate) before proceeding with
planting.

[Water surface one half (1/2") inch per week for two (2) weeks prior to application if
natural precipitation does not supply this amount to encourage turf growth and weed seed
germination. ]

[Notify Project Manager forty-eight (48) hours in advance of each pesticide treatment.]
[Apply pesticide in accordance with manufacturer’s recommendations.]

[Two (2) weeks after the first pesticide application, review surface for evidence of plant
growth.]

[If more than ten percent (10%) of the area to be planted contains new plant growth, the
pesticide and watering application shall be repeated until new plant growth is satisfactorily
eradicated.]

[If there is no evidence of plant growth, obtain the Project Manager’s approval of surface
conditions to proceed with Soil Preparation. ]
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Mowing of turf grass may be considered should site conditions show excessive growth, thus requiring
mechanical control to maximize herbicide uptake.

33

D.

Areas of Compacted Topsoil: Areas within the work limits, or as defined on the Contract
Drawings or by the Project Manager, that have vegetation that is sparse, stunted, anemic, weedy
or was used as construction staging, a parking area, and/or subjected to heavy use will require
ripping to prepare the soil for planting. Scarify compacted soil to an eight-inch (8”) minimum
depth to loosen topsoil.

Areas of Disturbance from Additional Construction Activities: Areas that have been disturbed
for construction implementation activities shall have the vegetation removed, soil prepared per
the specifications, and soil recompacted to meet the compaction requirements for the specified
area.

Areas of Disturbed Topsoil: Areas disturbed but not severely compacted, as determined by the
Project Manager, shall be deep tine aerated or shattered to prepare the soil for revegetation.

Areas of Undisturbed Natural Topsoil: Undisturbed sites that are or were supporting healthy
plant growth need only surface seedbed preparation prior to sowing seed.

INSTALLATION OF SOIL AND SOIL AMENDMENTS

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

Beginning of installation means Acceptance of existing conditions by the Contractor.

Install topsoil as required in Division 31 section “Earth Moving” and Division 32 Section
“Topsoil”.

Timing: Perform soil preparation just prior to planting operations and in accordance with final
planting schedule.
1. Coordinate with irrigation system installation to avoid damage.

Soil Preparation in Turf Grass and Planting Bed Areas:

1. [Apply Soil Amendments at the following rates:|
a. [Soil Amendments: Bid quantity to be four (4) cubic yards per one thousand

(1,000) square feet, or per soil test recommendations.]

1) [Fertilizer: Refer to Part 2 - Products.]

2) [Mycorrhizal Inoculants: Apply per manufacturer’s recommendations
and quantities appropriate to the planting type.]

2. After applying Soil Amendments, thoroughly till area to depth of six inches (6”)
minimum by plowing, rototilling, harrowing, or disking until soil is well pulverized and
thoroughly mixed. Soil Conditioners and Fertilizer shall be applied topically once final
grade has been established and just prior to sodding or seeding.

3. Take soil samples, in similar locations to pre-construction testing, and test amended soil
to ensure the final product meets the laboratory recommendations prior to planting.

[Soil Preparation in Native Seed Areas:|
1. [Apply Soil Amendments at the following rates:]
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a. [Soil Amendments: Bid quantity to be four (4) cubic yards per one thousand (1,000)
square feet, or per soil test recommendations. ]
1) [Fertilizer: Refer to Part 2 - Products.]
2) [Mycorrhizal Inoculants: Apply per manufacturer’s recommendations and
quantities appropriate to the planting type.]
[Apply Soil Conditioners per manufacturer’s recommendations, at the quantities
indicated in soil test results. |
Areas outside of Tree Protection Zones shall be thoroughly tilled to a depth of six
inches (6”) to incorporate turf thatch by plowing, rototilling, harrowing, or disking
followed by incorporation of soil conditioners and/or soil amendments prior to
sodding or seeding.
[Native Seed Outside of Tree Protection Zones: Area shall not be graded smooth but
left in a rough condition after tilling. Tilling shall occur parallel to the contours only.]

[Soil Preparation in Turf Conversion Areas:|

1.

[Areas of existing turf outside of Tree Protection Zones to be converted to native grass,
as designated on the Contract Drawings, shall be aerated to a minimum depth of one (1)
to prepare the soil for revegetation. ]

[Areas of existing turf inside of Tree Protection Zones to be converted to native grass, as
designated on the Contract Drawings, shall only be aerated upon approval by the Project
Manager and Forestry]

[Soil Preparation in Medians:]

1.

2.

[Apply Soil Amendments or Soil Conditioners per manufacturer’s recommendations,
and at the quantities indicated in soils test results.]

[Thoroughly mix in pea gravel throughout the soil within the median to reach a rate
of thirty percent (30%) pea gravel and seventy percent (70%) soil for desired pore
space.]

[Soil Preparation in Pollinator Gardens:]

1.

2.

[Apply Soil Amendments or Soil Conditioners per manufacturer’s recommendations,
and at the quantities indicated in the soils test results.]

[Thoroughly mix soil with squeegee for a minimum of six-inch (6”) depth for a ratio
of one to one (1:1). This is not in lieu of specified mulch.]

Fine Grading in all Landscape Areas:

1.

2.

3.

Complete fine grading for all areas prior to seeding or planting. Allow for natural

settlement.

For ground surface areas surrounding buildings to be landscaped, maintain required

positive drainage away from buildings.

Establish finish grades as follows:

a. Lawn, Seeded, and Unpaved Areas: Finish areas to within not more than +/- five
one-hundredths (.05”) of a foot above or below required elevations.

b. Athletic Fields: Finish areas to within not more than +/- two one-hundredths (0.02”)
of a foot from required elevation.

Finish grade shall be below edge of pavement prior to sodding, seeding or planting.

a. Sodded Areas: Allow one and one-half inches (1-1/2”) for sod.

b. Seeding Areas: Allow one inch (17) for seed.

c. Planting Beds: Allow four inches (4”) for mulch.

Compaction of Surface Grade Prior to Landscape Installation: Firm, but not hard, eighty

five percent (85%) standard Proctor density within two percent (2%) optimum moisture.
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3.5

3.6

6. Turfgrass Lawn Areas: Prior to acceptance of grades, hand rake to smooth, even surface,
free of debris, clods, rocks and organic matter greater than one inch (17).

7. Native Seed Areas: Area shall not be graded smooth but left in a rough condition after
tilling. Tilling shall occur parallel to the contours only.

8. Restore planting areas to specified condition if eroded or otherwise disturbed after fine
grading and prior to planting.

9. [No grading within wetland setback as shown on Contract Drawings]

10. [No grading within Tree Protection Zones as shown on Contract Drawings]

INSPECTION

Provide notice to the Project Manager requesting inspection at least seventy-two (72) hours
prior to anticipated date of the Work.

Deficiencies: The Project Manager will specify deficiencies to the Contractor who shall make
satisfactory adjustments and shall again notify the Project Manager for an additional inspection.

The Contractor shall ensure that the grade adjacent to site features, including walks follows the
requirements of this Specification section prior to requesting Substantial Completion.

CLEANING

Protect areas adjacent to soil preparation and planting areas from contamination. Keep adjacent
paving and construction clean and work area in an orderly condition.

Remove debris and excess materials from site. Clean out drainage inlet structures. Clean all
paved and finished surfaces that are soiled as a result of Work under this Section.

PROTECTION AND REPAIR

Provide and install barriers as required and as directed by the Project Manager to protect
completed areas against damage from pedestrian and vehicular traffic until Acceptance by the
City.

Protect areas of in-place soil from additional compaction, disturbance, and contamination.
Prohibit the following practices within these areas except as required to perform planting

operations:

1. Storage of construction materials, debris, or excavated material.
2. Parking vehicles or equipment.

3. Vehicle traffic.

4, Foot traffic.

5. Erection of sheds or structures.

6. Impoundment of water.

7. Excavation or other digging unless otherwise indicated.

If the prepared soil or subgrade is disturbed or contaminated prior to planting or installation of
sod/seed, the Contractor shall restore or replace the prepared soil or subgrade as directed by the
Project Manager at no cost to the City.
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PART 4 - MEASUREMENT AND PAYMENT
4.1 MEASUREMENT [Consultant to select A or B]

A.  Measurement will be based on the percentage complete for the lump sum contract amount for
Soil Preparation.

B.  Measurement will be made by the contract unit specified for Soil Preparation. Measurement
shall include the actual number of units of specified material(s) placed and accepted at the
locations shown on the Contract Drawings, or as directed by the Project Manager, and in
accordance with the Specifications.

4.2 PAYMENT

A.  Payment will be made at the [contract unit] [lump sum contract] price, and shall include
required materials, transportation, equipment, labor, earthwork, stockpiling, disposing, hauling
off, watering, dust control, erosion and sediment control, fine grading, <Insert additional
items> as required in accordance with the Contract Drawings and Specifications.

END OF SECTION 3291 13
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SECTION 32 91 20 TOPSOIL

PART 1 - GENERAL

1.1

1.2

1.3

A.

RELATED DOCUMENTS

Contract Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

Related Report Documentation

1. City and County of Denver - Regulated Asbestos Contaminated Soil Standard Operating
Procedure (RACS SOP), Denver Department of Public Health and Environment
(DDPHE) — Environmental Quality Division, May 2, 2019 (see Appendix).

2. City and County of Denver — Guidance for Reuse of Soil on City Projects, Denver
Department of Environmental Health — Environmental Quality Division, October 5, 2017
(see Appendix).

3. [City and County of Denver — Standard Materials Management Plan (MMP),
Denver Department of Public Health and Environment (DDPHE) — Environmental
Quality Division, November 13, 2019 (see Appendix).]

4, [List geotechnical, investigative trenching, MMP, PSRMP or related documentation
including dates, authorship, etc. (see Appendix).]

SUMMARY

This Section includes requirements for furnishing, stockpiling, and placing topsoil on a
previously prepared subgrade.

Related Sections: [REMOVE ANY OF THE SECTIONS BELOW THAT DO NOT
APPLY]

Division 01 Section “Tree Retention and Protection”.

Division 01 Section “Erosion and Sedimentation Control”.
Division 31 Section “Earth Moving”

Division 31 Section “Excavating and Backfilling of Trenches”.
Division 32 Section “Soil Preparation”.

Division 32 Section “Turfgrass Seeding”.

Division 32 Section “Native Seeding”.

Division 32 Section “Sodding”.

Division 32 Section “Trees, Plants, and Groundcovers”.

0. Division 32 Section “Landscape Management and Maintenance.”

=00 NN R W=

DEFINITIONS

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

Finish Grade: Elevation of finished surface of planting soil.

Manufactured Topsoil: Soil produced off-site by homogeneously blending mineral soils or sand
with stabilized organic soil amendments to produce topsoil or planting soil.
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1.4

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.

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 and
perhaps fertilizers to produce a soil mixture best for plant growth.

Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or the top
surface of a fill or backfill before planting soil is placed.

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

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.

[Turf Conversion: Areas of existing turfgrass to be converted to a different vegetation
type.]

SUBMITTALS
See Division 01 Section “Submittals” for submittal requirements.
Testing Agency Qualifications: The Project Manager to approve prior to construction.

Soil Analysis Report: See Quality Control.
1. Material Test Reports

a. Soil analysis for each imported topsoil to be used.
b. Soil analysis for each amended planting soil.
c. [Soil analysis for each manufactured topsoil.|

Product Data (for each type of product):

I. Include recommendations for application and use.

2. Include test data substantiating that products comply with requirements.

3. Material Certificates: For each type of soil conditioner, soil amendment, and fertilizer
before delivery to the site, according to the following:
a. Manufacturer's qualified testing agency's certified analysis of standard products.
b. State, Federal, and other inspection certificates shall accompany invoice for

materials showing source or origin.

Samples: One (1) quart volume per five hundred (500) cubic yards for each type of soil used.
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.
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1.5

A source for imported material (imported topsoil, amended planting soil, manufactured topsoil,

etc.) shall be submitted for approval by the Project Manager and Denver Department of Public
Health and Environment (DDPHE).

1.

2.

Imported Material from a Quarry: A letter shall be submitted to the Project Manager and
DDPHE specifying the type of material.

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

QUALITY CONTROL

2.

98]

6.

3.

Existing On-Site Topsoil:
1.

Sample Collection and Labeling: Samples shall be taken and labeled by the Contractor in
the presence of the Project Manager.

A map of the site illustrating the locations of each sample is to be submitted to the Project
Manager for approval prior to collecting the samples. Samples shall be collected
randomly throughout the areas to receive similar topsoil, including seed/sod, native
seeding, planting beds, and gardens.

Follow instructions from soil testing laboratory when collecting samples.

A minimum of five (5) samples for projects up to one (1) acre in size and two (2)
additional samples for each additional acre of project size. Individual tests are to be
completed for each sample.

Submit soil analysis report for stockpiled on-site topsoil from the State University
Agricultural Extension Service or other approved soil testing laboratory. 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.

Testing will be at the expense of the Contractor.

Imported Topsoil:
1.

Submit source location for topsoil to be imported to site for approval by the Project

Manager.

a. Any topsoil or fill material to be moved to and placed on City and County of
Denver (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.

b. 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 Project Manager and DDPHE.

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.

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.

a. One 1-quart sample per five hundred (500) cubic yards of imported soil is required,
with individual tests completed for each sample.

b. Follow instructions from soil testing laboratory when collecting samples.

Testing will be at the expense of the Contractor.

C. [Manufactured Topsoil:]
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A.

B.

1. [A soil analysis report for stockpiled on-site topsoil shall be provided from the State
University Agricultural Extension Service or other approved soil testing laboratory.
Report shall cover soil textural classification (percentages of sand, silt, and clay),
pH, percentage organic matter, and soluble salts (electric conductivity in
millimos/centimeter)]

a. [Test is to be completed within sixty (60) days preceding delivery to site.
Report shall cover soil textural classification (percentages of sand, silt, and
clay), pH, percentage organic matter, and soluble salts (electric conductivity
in millimos/centimeter).]

DELIVERY, STORAGE, AND HANDLING
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 City.

PART 2 - PRODUCTS

2.1

2.2

A.

A.

ON-SITE TOPSOIL

Topsoil previously stripped and stockpiled prior to earthwork operations. See Division 31
Section “Earth Moving”.

IMPORTED TOPSOIL

All topsoil shall be a loam or sandy loam conforming to ASTM D 5268. At least ten (10) days
prior to topsoil delivery, notify the Project Manager of the source(s) from which topsoil is to be
furnished. Topsoil shall be furnished by the Contractor and shall be a natural, friable soil
representative of productive soils and shall meet the following conditions.
1. It shall be obtained from the top six inches (6) of well drained areas.
2. Fertile, friable, loamy soil, reasonably free from subsoil, refuse, roots, heavy or stiff clay,
stones larger than one inch (17), coarse sand, noxious seeds, sticks, brush, litter, and other
deleterious substances; suitable for the germination of seeds and the support of vegetative
growth.
The pH value shall be between 6.5 minimum and 8.5 maximum. A pH of 7.5 is preferred.
4. Soil Texture:

a. Sand:thirty percent (30%) — fifty percent (50%)

b. Silt: thirty percent (30%) — fifty percent (50%)

c. Clay: five percent (5%) — thirty percent (30%)

98]

5. Additives: As determined by soil fertility tests.
6. Percent Organic Content:
a. Turf grass shall be three to five percent (3-5%) maximum after amending or
conditioning.
b. Native grass shall be one to three percent (1-3%) maximum after amending or
conditioning.

7. Soluble Salts: Electric conductivity (EC) shall be less than two (2.0) mmhos/cm for
turfgrass areas, dryland areas, and planting beds.
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2.3

A.

[MANUFACTURED TOPSOIL]

[If applicable, the Consultant shall fill in information on Manufactured Topsoil.
“Amended Topsoil” as manufactured by , Or substitution as
approved by the Project Manager.]|

PART 3 - EXECUTION

3.1

A.

B.

3.2

A.

B.

3.3

A.

B.

34

A.

B.

SITE EXAMINATION

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

1. 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.

2. Verify that final grades are completed in accordance with the Contract Drawings.

Proceed with installation only after unsatisfactory conditions have been corrected and approved
by Project Manager.

INSTALLATION OF TOPSOIL

Scarify compacted subgrade to an eight-inch (8”) depth to bond topsoil to subsoil. Place topsoil
to a minimum depth of six inches (6”) after settlement. Topsoil shall be free from weeds, sod,
and material larger than 1-inch (1”), toxic substances, litter, or other deleterious material.
Spread evenly and grade to elevations and slopes shown on the Contract Drawings. Hand rake
inaccessible areas to machine grading.

Utilize salvaged topsoil as the top layer to the extent available. If enough on-site material is not
available, the Contractor shall furnish and install imported topsoil in the manner described
above. Topsoil shall be mixed thoroughly with the salvaged topsoil prior to placement.

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.

PROTECTION AND REPAIR

Provide and install barriers as required and as directed by the Project Manager 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:
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C.

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.

Nk L=

If prepared soil or subgrade is disturbed or contaminated prior to planting, the Contractor shall
restore or replace the planting soil as directed by the Project Manager at no additional cost to
the City.

PART 4 - MEASUREMENT AND PAYMENT

4.1

4.2

A.

B.

C.

A.

MEASUREMENT [Consultant to select the type of topsoil used and measurement used for
each]

[On-Site Stockpiled Topsoil:] [Measurement will be based on the percentage complete for
the lump sum contract amount for Topsoil.] [Measurement will be made by the contract
unit specified for Topsoil. Measurement shall include the actual number of units of
specified material(s) placed and accepted at the locations shown on the Contract
Drawings, or as directed by the Project Manager, and in accordance with the
Specifications.]

[Imported Topsoil:] [Measurement will be based on the percentage complete for the lump
sum contract amount for Topsoil.] [Measurement will be made by the contract unit
specified for Topsoil. Measurement shall include the actual number of units of specified
material(s) placed and accepted at the locations shown on the Contract Drawings, or as
directed by the Project Manager, and in accordance with the Specifications.]

[Manufactured Topsoil:] [Measurement will be based on the percentage complete for the
lump sum contract amount for Topsoil.] [Measurement will be made by the contract unit
specified for Topsoil. Measurement shall include the actual number of units of specified
material(s) placed and accepted at the locations shown on the Contract Drawings, or as
directed by the Project Manager, and in accordance with the Specifications.]

PAYMENT

Payment will be made at the [contract unit] [lump sum contract] price, and shall include
required materials, transportation, equipment, labor, earthwork, stripping, stockpiling and
placing of topsoil, loading, transporting, re-transporting to new locations (from onsite or off
site stockpiles) spreading to specified depth disposing of unusable materials, hauling off,
watering, dust control, erosion and sediment control, finish grading, <Insert additional items>
required to bring the site to the required lines and grades as required in accordance with the
Contract Drawings and Specifications.

END OF SECTION 32 91 20
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SECTION 32 92 20 NATIVE SEEDING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS

Contract Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

Related Report Documentation

1. City and County of Denver - Regulated Asbestos Contaminated Soil Standard Operating
Procedure (RACS SOP), Denver Department of Public Health and Environment
(DDPHE) — Environmental Quality Division, May 2, 2019 (see Appendix).

2. City and County of Denver — Guidance for Reuse of Soil on City Projects, Denver
Department of Environmental Health — Environmental Quality Division, October 5, 2017
(see Appendix).

3. [City and County of Denver — Standard Materials Management Plan (MMP),
Denver Department of Public Health and Environment (DDPHE) — Environmental
Quality Division, November 13, 2019 (see Appendix).]

4, [List geotechnical, investigative trenching, MMP, PSRMP or related documentation
including dates, authorship, etc. (see Appendix).]

SUMMARY

This Section includes requirements for the installation of native seed, mulch, erosion control
material (if applicable), and establishment of the seeded areas, to be achieved as outlined in
these Specifications until Final Acceptance.

Related Sections: [REMOVE ANY OF THE SECTIONS BELOW THAT DO NOT
APPLY]

Division 01 Section “Erosion and Sedimentation Control”.
Division 01 Section “Tree Retention and Protection”.

Division 31 Section “Earth Moving”.

Division 31 Section “Watering”.

Division 32 Section “Irrigation System”.

Division 32 Section “Soil Preparation”.

Division 32 Section “Topsoil”.

Division 32 Section “Turfgrass Seeding”.

. Division 32 Section “Sodding”.

0. Division 32 Section “Trees, Plants, and Groundcovers”.

1.  Division 32 Section “Landscape Management and Maintenance”.

— 20PN AW~

REFERENCES

Comply with U.S. Department of Agriculture Rules and Regulations under the Federal Seed Act
and be equal to or better in quality than the standards for Certified Seed.

DEFINITIONS

Finish Grade: Elevation of finished surface of planting soil.
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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,
herbicide, defoliant, or desiccant.

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

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.

Rangeland Drill Seeder:] A seeder with at least 2 different seed boxes. One for grains and a
fluff box for various types of larger and irregular seed.

Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or top surface
of a fill or backfill before planting soil is placed.

Subsoil: All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic
matter and soil organisms.

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.

[Top Dressing: Adding a combination of soil and soil amendments on top of existing
grade.]

[Turf Conversion: Areas of existing turfgrass to be converted to a different vegetation
type.]

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 Ivy, 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.

SUBMITTALS
See Division 01 Section “Submittals” for submittal requirements.

Materials: The Contractor shall submit to the Project Manager for approval a complete list of

all materials to be used during this portion of the work prior to delivery of any materials to the

site. Include complete data on source, amount and quality. This submittal shall in no way be

construed as permitting substitution for specific items described on the plans or in these

specifications unless approved in writing by the Project Manager.

1. Certification of Seed: From seed vendor for each seed monostand or mixture stating the
botanical and common name, percentage by weight of each species and variety, and
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percentage of purity, germination, and weed seed. Include the year of production and date
of packaging.

2. Native Grass Species (supplied as pure live seed): Submit lab germination test results for
all grass species. Submit an affidavit that describes estimated purity for all forb species
that are not typically tested.

3. Soil Conditioners (if applicable): Include product label and manufacturer’s application
instructions specific to the project.

4, Mulch: Include product label and manufacturer’s application instructions specific to the
project. The Contractor shall provide ship tickets to verify application rates.

5. Tackifier: Include product label and manufacturer’s application instructions specific to
the project.

6. Product Certificates: For soil amendments, soil conditioners and fertilizers, from the
manufacturer.

Qualification Data: For qualified landscape Installer.

Material Test Reports

1. Soil analysis for native soils at the project site: See Division 32 Section “Soil
Preparation”

2. Analysis for each soil amendment.

3. Analysis for each soil conditioner.

Analysis and standards: Wherever applicable, for non-packaged materials, provide the analysis
by a recognized laboratory made in accordance with methods established by the Association of
Official Agriculture Chemists.

Seeding schedule: Submit the proposed seeding schedule, indicating dates for site preparation,
seeding, mulching, erosion control, and coordination with plant procurement, planting soil
preparation, plant delivery and planting. Schedule all work during specified planting seasons.
Once accepted, revise dates only as approved in writing, after documentation of reasons for
delays.

Maintenance Instructions: Maintenance is per Division 32 Section “Landscape Management
and Maintenance” if a maintenance Contract exists, or per the establishment subsection. Include
recommended procedures for maintenance of irrigated and non-irrigated (if applicable) native
seed areas during a calendar year. Submit before expiration of required initial maintenance or
establishment periods.

Quarterly Reports: To ensure native seed is on track for establishment, provide reports to the
Project Manager as outlined in Section “Establishment”.

Contract Closeout Submittals:

1. Operating and Maintenance Data: At completion of work, submit one (1) digital copy to
the Project Manager in accordance with Division 01 Section “Contract Closeout”.
Include directions for irrigation, aeration, mowing, fertilizing, and spraying as required
for continued and proper maintenance through full growing season and dormant period.

2. Warranty for Native Seed Areas: At Substantial Completion submit a written warranty to
the Project Manager based upon specified requirements.
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1.6

1.7

QUALITY CONTROL

Installer Qualifications: A qualified landscape Installer whose work has resulted in successful

native grass establishment.

1. Experience: Five (5) years' experience in native seed installation in addition to
requirements in Division 01 Section “Quality Control”.

2. Installer's Field Supervision: Require Installer to maintain an experienced full-time
supervisor on Project site when work is in progress.

3. Personnel Certifications: Installers shall have certification in the following categories
from the NALP:
a. Landscape Industry Certified Technician - Exterior, with installation maintenance

irrigation specialty area(s).

4. Maintenance Proximity: Not more than two hours' normal travel time from Installer's

place of business to Project site.

Soil Analysis: See Division 32 Section “Soil Preparation” and Division 32 Section “Topsoil”.

Pre-installation Conference: Conduct conference at the Project site to coordinate the seeding
process with the Project Manager and other trades. This meeting shall include coordination of
equipment movement within planting areas to avoid soil compaction, an overview of proposed
methods of installation, review of the performance criteria and maintenance procedures, and an
overview of underground utility location maps and plans. This meeting shall be coordinated by
the Contractor and comply with requirements in Division 01.

Standards: All materials and methods used during this portion of the work shall meet or exceed
applicable federal, state, county, and local laws and regulations. All seed shall be free from

insects and disease. Species shall be true to their scientific name as specified.

Any native seed species substitutions shall be submitted to and approved by the Project
Manager prior to installation.

All species shall be supplied as pure, live seed.

Equipment: The Contractor shall furnish all equipment free of noxious weeds, weed seed, plant
material, and contaminated soil.

The Project Manager reserves the right to reject the seed at any time prior to Acceptance and
that fails to meet specification requirements. Promptly remove rejected seed from site.

DELIVERY, STORAGE, AND HANDLING

Bulk Materials:

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

2. 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.
3. Accompany each delivery of bulk materials with appropriate certificates.

Seed and Other Packaged Materials: Shall be furnished in bags or containers clearly labeled to
show the name and address of the supplier, the seed name, the lot number, net weight, origin, the
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1.8

percent of weed seed content, the guaranteed percentage of purity and germination, pounds of
pure live seed (PLS) of each seed species, and the total pounds of PLS in the container. Seed that
has become wet, moldy or damaged in transit or in storage will not be acceptable.

Soil Conditioner and Fertilizer: Deliver products to the site in original unopened container
bearing manufacturer’s guaranteed chemical analysis, name, trade name, trademark and
conformance to state law, and bearing name and warranty of producer.

Material will be inspected upon arrival at project site. Project Manager will reject any opened or
unacceptable materials as described above. Store all materials in a manner to prevent wetting and
deterioration.

Immediately remove unacceptable material from job site.

PROJECT/SITE CONDITIONS

Work scheduling: Proceed with and complete landscape work rapidly, as portions of the site
become available, working within the specified planting season and approved schedule.

Vehicular accessibility on site shall be approved by the Project Manager
Seeding Season: Seeding shall generally occur during the specified windows below. Seeding

dates may be modified when temperature and moisture conditions are favorable subject to
Project Manager approval.

Seed Type Irrigated Areas Only Non-Irrigated Areas
Native Grasses April 15-Sept.1 November 15-April 15
0. Dormant Seeding: Upon approval of the Project Manager, dormant seeding for Irrigated

and Non-irrigated areas may be accomplished between November 15 and April 15. No
seeding shall be done when the ground is frozen, muddy, covered with snow, or
otherwise in a condition unsuitable for seeding. Dormant seeding will not relieve the
Contractor from the Warranty or the Acceptance requirements specified elsewhere in this

specification.

Coordination:

1. Coordinate with construction of utilities on site. Do not begin placing native seed until
underground work is completed in the area.

2. Coordinate seeding with approved schedule. Limit construction access to arecas where

topsoil has been placed if placement is completed more than three (3) days prior to
commencement of landscaping in the area. Limit fine grading to areas that can be
prepared for planting within twenty-four (24) hours after fine grading.

No vehicular or equipment access shall be allowed within areas that have been seeded.
4. Coordinate with installation of underground irrigation system.

98]
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PART 2 - PRODUCTS
2.1 MATERIALS
A.  Soil Preparation: See Division 32 Section “Soil Preparation”.

B.  Topsoil: See Division 32 Section “Topsoil”.

C.  General:
L. The selected seed mix must be approved by the Project Manager prior to its incorporation
into the project.
2. All seed brands shall be free from Colorado prohibited noxious weed seeds, including but

not limited to Canada Thistle, Field Bindweed, Johnsongrass, and Leafy Spurge. The
Contractor shall furnish to the Project Manager a signed statement certifying that the seed
is from a lot that has been tested by a recognized laboratory for seed testing within six
months prior to the date of delivery.

3. Computation for quantity of seed required on the project is based on Pure Live Seed
(PLS).

4. The formula used for determining the quantity of PLS shall be:

Pounds of Seed x (Purity x Germination) = Pounds of PLS.

5. If seed available on the market does not meet the minimum purity and germination
specified, the Contractor must compensate for a lesser percentage of purity or
germination by furnishing sufficient additional seed to equal the specified product.
Product comparison shall be made on the basis of PLS in pounds, stated on each seed
bag.

6. [The use of the Cover Crop outlined in Section “Seed Mixes” is acceptable at a rate
not to exceed one percent (1%) of the total PLS for the associated seed mixes
selected. The use of a cover crop addition is contingent upon approval of the Project
Manager.]

D.  Seed Mixes: [REMOVE ANY OF THE SEED MIXES BELOW THAT DO NOT APPLY —
OPTION TO IMPLEMENT EACH SEED MIX WITH FORBS OR WITHOUT FORBS.]

1. Short Grass Mix (with forbs):

Scientific Name Common Name PLS Ibs/ac  PLS/sq ft % of PLS/sf
Graminoids
Bouteloua dactyloides Buffalograss 10.0 11 7
Bouteloua curtipendula Sideoats grama 4.5 20 13
Bouteloua gracilis Blue grama 1.5 27 17
Elymus elymoides Bottlebrush squirreltail 2.0 9 6
Koeleria macrantha Prairie junegrass 0.5 21 13
Nassella viridula Green needlegrass 1.2 5
Pascopyrum smithii Western wheatgrass 4.2 13
Sporobolus cryptandrus Sand dropseed 0.1 6 4
Graminoid Totals 24.0 111 72
Forbs
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Artemesia frigida Prairie sagewort 0.1 10 7
Machaeranthera tanacetifolia Tanseyleaf tansyaster 1.0 9 6
Ratibida columnifera Upright prairie coneflower 0.6 10 7
Sphaeralcea coccinea Scarlet globemallow 0.9 10 7
Vicia americana American vetch 5.0 4 3
Forb Totals 7.6 44 28
Total 31.6 155 100
Drill Seeded Rate: 31.6 PLS#/Acre
Mechanical Broadcast Rate: 31.6 PLS#/Acre
Hand Broadcast Areas Rate: 63.2 PLS#/Acre
2. Short Grass Mix (without forbs):
Scientific Name Common Name PLS Ibs/ac  PLS/sq ft % of PLS/sf
Bouteloua curtipendula Sideoats Grama 4.9 21 16.45
Bouteloua gracilis Blue Grama 2.0 36 28.00
Buchloe dactyloides Buffalograss 10.8 12 9.18
Elymus elymoides Bottlebrush Squirreltail 2.0 9 6.82
Koeleria cristata Prairie Junegrass 0.5 22 17.22
Nassella viridula Green Needlegrass 1.4 6 4.33
Pascopyrum smithii Western Wheat 4.3 13 10.18
Sporobulus cryptandrus Sand Dropseed 0.1 10 7.82
Total 26.1 130 100
Drill Seeded Rate: 26.1 PLS#/Acre
Mechanical Broadcast Rate: 26.1 PLS#/Acre
Hand Broadcast Areas Rate: 63.2 PLS#/Acre
3. Mid Grass Mix (with forbs):
Scientific Name Common Name PLS Ibs/ac  PLS/sq ft % of PLS/sf
Graminoids
Achnatherum hymenoides Indian ricegrass 3.5 8 6
Bouteloua curtipendula Sideoats grama 4.0 18 12
Bouteloua gracilis Blue grama 1.0 18 12
Hesperostipa comata Needle and thread 3.0 8 5
Koeleria macrantha Prairie Junegrass 0.3 10 7
Panicum virgatum Switchgrass 1.0 9 6
Pascopyrum smithii Western wheatgrass 5.0 15 10
Schizachyrium scoparium Little bluestem 3.0 13 9
Sporobolus cryptandrus Sand dropseed 0.1 10 6
Graminoid Totals 20.8 110 72
Forbs
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Dalea purpurea Purple prairie clover 1.5 10 7
Amorpha canescens Leadplant 6.0 11 7
Vicia americana American vetch 5.0 4 3
Sphaeralcea coccinea Scarlet globemallow 0.8 9 6
Machaeranthera tanacetifolia Tanseyleaf tansyaster 1.0 9 6
Forb Totals 14.3 43 28
Total 35.1 152 100
Drill Seeded Rate: 35.1 PLS#/Acre
Mechanical Broadcast Rate: 35.1 PLS#/Acre
Hand Broadcast Areas Rate: 70.2 PLS#/Acre
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4, Mid Grass Mix (without forbs):

Scientific Name Common Name PLS Ibs/ac  PLS/sq ft % of PLS/sf
Achnatherum hymenoides  Indian Ricegrass 1.3 3 2.45
Bouteloua curtipendula Sideoats Grama 59 26 20.00
Bouteloua gracilis Blue Grama 2.0 35 27.24
Koeleria cristata Prairie Junegrass 0.5 22 16.75
Panicum virgatum Switchgrass 0.7 6 4.54
Pascopyrum smithii Western Wheatgrass 2.1 6 4.95
Schizachyrium scoparium  Little Bluestem 3.7 17 12.71
Sporobulus cryptandrus Sand Dropseed 0.1 10 7.61
Stipa comata Needle and Thread 1.8 5.0 3.75
Total 18.1 130 100
Drill Seeded Rate: 18.1 PLS#/Acre
Mechanical Broadcast Rate: 18.1 PLS#/Acre
Hand Broadcast Areas Rate: 36.2 PLS#/Acre
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5. Sandhill Prairie Mix (with forbs):

Scientific Name Common Name PLS Ibs/ac  PLS/sq ft % of PLS/sf
Graminoids
Achnatherum hymenoides  Indian ricegrass 5.0 12 8
Andropogon gerardii Big bluestem 3.8 11 7
Andropogon hallii Sand bluestem 4.0 10 7
Calamovilfa longifolia Prairie Sandreed 2.0 13 8
Panicum virgatum Switchgrass 1.0 9 6
Pascopyrum smithii Western wheatgrass 4.5 14 9
Schizachyrium scoparium  Little bluestem 3.0 13 8
Sorghastrum nutans Indiangrass 4.0 16 10
Sporobolus cryptandrus Sand dropseed 0.1 13 8
Graminoid Totals 27.4 110 70
Forbs
Eriogonum umbellatum Sulphur-flower buckwheat 2.0 10 6
Gaillardia aristata Blanket flower 2.5 8 5
Heterotheca villosa Hairy false goldenaster 0.8 12 7
Penstemon angustifolius Broadbeard beardtongue 1.5 9 6
Ratibida columnifera Upright prairie coneflower 0.6 10 6
Forb Totals 7.4 48 30
Total 34.7 159 100
Drill Seeded Rate: 34.7 PLS#/Acre
Mechanical Broadcast Rate: 34.7 PLS#/Acre
Hand Broadcast Areas Rate: 69.4 PLS#/Acre
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6. Sandhill Prairie Mix (without forbs):

Scientific Name Common Name PLS Ibs/ac  PLS/sq ft % of PLS/sf
Achnatherum hymenoides Indian Ricegrass 1.8 4 3.28
Andropogon gerardii Big Bluestem 7.8 23 17.85
Andropogon hallii Sand Bluestem 2.8 7 5.64
Calamovilfa longifolia Prairie Sandreed 4.9 31 23.85
Panicum virgatum Switchgrass 0.9 8 6.09
Schizachyrium scoparium  Little Bluestem 4.9 22 17.04
Sorghastrum nutans Indiangrass 7.1 28 21.22
Stipa comata Needle and Thread 2.5 7 5.02
Total 32.7 130 100
Drill Seeded Rate: 32.7 PLS#/Acre
Mechanical Broadcast Rate: 32.7 PLS#/Acre
Hand Broadcast Areas Rate: 65.4 PLS#/Acre
7. Riparian Prairie Mix (with forbs):
Scientific Name Common Name PLS Ibs/ac  PLS/sq ft % of PLS/sf
Graminoids
Andropogon gerardii  Big bluestem 3.0 9 6
Calamovilfa longifolia  Prairie sandreed 2.0 13 8
Elymus canadensis Canada wildrye 10.0 23 15
Elymus trachycaulus Slender wheatgrass 4.8 16 10
Panicum virgatum Switchgrass 2.5 22 14
Pascopyrum smithii Western wheatgrass 5.5 17 11
Spartina pectinata Prairie cordgrass 2.5 11 7
Graminoid Totals 30.3 110 70
Forbs
Asclepias speciosa Showy milkweed 6.0 8 5
Helianthus nuttalli Nuttal's sunflower 2.0 10 6
Iris missouriensis Rocky Mountain iris 6.0 3 2
Monarda fistulosa Wild bergamot 0.5 15 9
Solidago canadensis Canada goldenrod 0.8 12 8
Forb Totals 15.3 48 30
Total 45.5 158 100
Drill Seeded Rate: 45.5 PLS#/Acre
Mechanical Broadcast Rate: 45.5 PLS#/Acre
Hand Broadcast Areas Rate: 91.0 PLS#/Acre
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8. Riparian Prairie Mix (without forbs):

Scientific Name Common Name PLS Ibs/ac  PLS/sq ft % of PLS/sf
Andropogon gerardii  Big Bluestem 1.8 5 4.12
Calamovilfa longifolia Prairie Sandreed 5.6 35 26.90
Elymus canadensis Canada Wildrye 12.0 28 21.12
Elymus trachycaulus Slender Wheatgrass 1.8 6 4.67
Panicum virgatum Switchgrass 0.8 7 5.49
Pascopyrum smithii Western Wheatgrass 5.1 16 11.94
Spartina pectinata Prairie Cordgrass 8.0 34 25.76
Total 35.1 130 100
Drill Seeded Rate: 35.1 PLS#/Acre
Mechanical Broadcast Rate: 35.1 PLS#/Acre
Hand Broadcast Areas Rate: 70.2 PLS#/Acre
9. Wetland Mix (with forbs):
Scientific Name Common Name PLS Ibs/ac  PLS/sq ft % of PLS/sf
Graminoids
Beckmannia syzigachne American sloughgrass 0.6 16 10
Carex nebrascensis Nebraska sedge 1.0 15 10
Eleocharis palustris Creeping spikerush 1.0 14 9
Elymus canadensis Canada wildrye 33 8 5
Panicum virgatum Switchgrass 1.6 14 9
Pascopyrum smithii Western wheatgrass 4.0 12 8
Schoenoplectus acutus Hardstem bullrush 1.3 8 5
Schoenoplectus maritimus  Alkali bullrush 1.3 7 5
Spartina pectinata Prairie cordgrass 3.5 15 9
Graminoid Totals 17.6 110 69
Forbs
Asclepias incarnata Swamp milkweed 8.0 13 8
Asclepias speciosa Showy milkweed 7.5 10 6
Helianthus maximilliani Maximillian sunflower 2.5 13 8
Verbena hastata Blue vervain 0.4 15 9
Forb Totals 18.4 50 31
Total 36.0 160 100
Drill Seeded Rate: 36.0 PLS#/Acre
Mechanical Broadcast Rate: 36.0 PLS#/Acre
Hand Broadcast Areas Rate: 72.0 PLS#/Acre
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10.  Wetland Mix (without forbs):

Scientific Name Common Name PLS Ibs/ac  PLS/sq ft % of PLS/sf
Graminoids
Beckmannia syzigachne American sloughgrass 0.8 21 15.78
Carex nebrascensis Nebraska sedge 1.2 19 14.55
Eleocharis palustris Creeping spikerush 0.9 13 9.92
Elymus canadensis Canada wildrye 33 7 5.72
Panicum virgatum Switchgrass 1.6 15 11.15
Pascopyrum smithii Western wheatgrass 3.3 14 10.46
Schoenoplectus acutus Hardstem bullrush 1.6 11 8.34
Schoenoplectus maritimus ~ Alkali bullrush 1.4 8 5.83
Spartina pectinata Prairie cordgrass 7.8 24 18.25
Total 36.0 160 100
Drill Seeded Rate: 21.8 PLS#/Acre
Mechanical Broadcast Rate: 21.8 PLS#/Acre
Hand Broadcast Areas Rate: 43.6 PLS#/Acre
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11.  Water Quality Facility Mix (with forbs):

Scientific Name Common Name PLS Ibs/ac  PLS/sq ft % of PLS/sf
Graminoids
Elymus canadensis Canada wildrye 4.5 10 6
Elymus trachycaulus Slender wheatgrass 5.0 17 11
Panicum virgatum Switchgrass 2.0 18 11
Pascopyrum smithii Western wheatgrass 6.0 18 11
Schizachyrium scoparium  Little bluestem 2.5 11 7
Sorghastrum nutans Yellow Indiangrass 7.0 27 17
Spartina pectinata Prairie cordgrass 2.0 8 5
Graminoid Totals 29.0 110 69
Forbs
Coreopsis tinctorial Plains coreopsis 0.2 11 7
Dalea candida White prairie clover 1.0 8 5
Dalea purpurea Purple prairie clover 1.5 10 6
Gaillardia aristata Blanket flower 3.0 9 6
Ratibida columnifera Upright prairie coneflower 0.7 12 7
Forb Totals 6.4 50 31
Total 35.4 160 100
Drill Seeded Rate: 35.4 PLS#/Acre
Mechanical Broadcast Rate: 35.4 PLS#/Acre
Hand Broadcast Areas Rate: 70.8 PLS#/Acre

12.  Water Quality Facility Mix (without forbs):

Scientific Name Common Name PLS Ibs/ac  PLS/sq ft % of PLS/sf
Elymus canadensis Canada wildrye 12.0 28 21.12
Elymus trachycaulus Slender wheatgrass 1.8 6 4.67
Panicum virgatum Switchgrass 0.8 7 5.49
Pascopyrum smithii Western wheatgrass 5.1 16 11.94
Schizachyrium scoparium  Little bluestem 1.8 5 4.12
Sorghastrum nutans Yellow Indiangrass 3.6 35 26.90
Spartina pectinata Prairie cordgrass 8.0 34 25.76
Total 35.4 160 100

Drill Seeded Rate: 35.1 PLS#/Acre

Mechanical Broadcast Rate: 35.1 PLS#/Acre

Hand Broadcast Areas Rate: 70.2 PLS#/Acre
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13.  Shade Tolerant Mix (with forbs):

PLS % of
Scientific Name Common Name Ibs/ac PLS/sq ft PLS/sf
Graminoids
Bouteloua curtipendula Sideoats grama 3.50 15 12
Elymus canadensis Canada wildrye 3.50 8 6
Elymus trachycaulus Slender wheatgrass 4.00 14 10
Festuca idahoensis Idaho fescue 2.00 21 16
Koeleria macrantha Junegrass 0.40 21 16
Poa secunda Sandberg bluegrass 0.75 16 12
Pascopyrum smithii Western wheatgrass 5.50 17 13
Graminoid Totals 19.65 112 86
Forbs
Achillea lanulosa Western yarrow 0.04 4 3
Antennaria parvifolia Pussytoes 0.30 8 6
Erigeron speciosus Aspen daisy 0.10 4 3
Monarda fistulosa Wild bergamot 0.10 3 2
Forb Totals 0.54 18 14
Total 20.19 130 100
Drill Seeded Rate: 20.19 PLS#/Acre
Mechanical Broadcast Rate: 20.19 PLS#/Acre
Hand Broadcast Areas Rate: 40.38 PLS#/Acre
14.  Shade Tolerant Mix (without forbs):
PLS % of
Scientific Name Common Name Ibs/ac PLS/sq ft PLS/sf
Graminoids
Bouteloua curtipendula Sideoats grama 4.00 18 14
Elymus canadensis Canada wildrye 3.50 8 6
Elymus trachycaulus Slender wheatgrass 4.00 14 10
Festuca idahoensis Idaho fescue 2.00 21 16
Koeleria macrantha Junegrass 0.60 32 25
Poa secunda Sandberg bluegrass 1.00 21 16
Pascopyrum smithii Western wheatgrass 5.50 17 13
Total 20.60 130 100
Drill Seeded Rate: 20.6 PLS#/Acre
Mechanical Broadcast Rate: 20.6 PLS#/Acre
Hand Broadcast Areas Rate: 41.2 PLS#/Acre
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15. [Cover Crop:]
PLS % of
Scientific Name Common Name Ibs/ac PLS/sq ft PLS/sf
Triticum aestivum x 60 18 100
Secale cereale Sterile triticale
Total 60 18 100

Drill Seeded Rate: 60.0 PLS#/Acre

Mechanical Broadcast Rate: 70.0 PLS#/Acre

Hand Broadcast Areas Rate: 80.0 PLS#/Acre

E. [Mulch:]

1. [Straw: Shall be certified weed free. Straw in a stage of decomposition will not be
accepted.]

2. [Engineered Wood Strand Erosion Control Mulch: All wood material composed of
loose, thin wood pieces with a high length to width ratio. Predominant species shall
be Lodge-pole Pine, Hemlock, White Fir, Douglas Fir, and other conifer species with
no more than ten percent (10%) fine material or dust. Shall be free of noxious weeds
and chemicals.]

a. [Length: 2 '5” to 8”.]
b. [Width: 3/16.]
c. [Thickness: 1/10” to 1/7”.]

3. [Hydromulch: Shall consist of virgin wood fibers manufactured from clean, whole
wood chips. Fiber shall not be produced from sawdust, paper, cardboard, or residue
from paper pulp. The fiber mulch shall be dyed green and shall be biodegradable and
not inhibit plant growth. The wood cellulose fiber shall consist of the following
properties:]

a. [Percent Moisture Content: 10.0% +/- 3.0%.]
b. [Percent Organic Matter: 99.3% +/- 0.2%.]
c. [Percent Ash Content: 0.7% +/- 0.2%.]
d. [pH: 4.9 +/- 0.5.]
e. [Water Holding Capacity: 1200-1600 grams.]
f. [Hydromulch is only acceptable for irrigated applications]
F. [Tackifier: Tackifier shall consist of free flowing, non-corrosive powder produced from

the natural plant gum of Plantago insularis (desert Indianwheat). The powder shall consist
of the following properties:]

1.

2.
3.
4.

[Protein Content: 1.6 +/- 0.2%]
[Ash Content: 2.7 +/- 0.2%.]
[Fiber: 4.0 +/- 0.2%.]

[pH 1% Solution: 6.5-8.0.]

G.  Fertilizer and Soil Conditioner: None required unless otherwise specified by soils test.

H.  Water: Contractor to utilize the existing irrigation system and or quick coupler(s) when
available. If irrigation or quick coupler(s) are not available then the Contractor is responsible to
bring water to the site for watering. Water shall be free of substances that may be harmful to
seed growth. Hoses and other watering equipment necessary to water the seed to be furnished
by Contractor.
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A.

B.

C.

A.

EROSION CONTROL MATERIALS

Erosion-Control Blankets: Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed
in a photodegradable plastic mesh. Include manufacturer's recommended steel wire staples, 6
inches (6”) long.

Erosion-Control Fiber Mesh: Biodegradable burlap or spun-coir mesh, a minimum of 0.92
1b/sq. yd., with fifty (50%) to sixty-five (65%) percent open area. Include manufacturer's
recommended steel wire staples, 6 inches (6) long.

Erosion-Control Mats: Cellular, non-biodegradable slope-stabilization mats designed to isolate
and contain small areas of soil over steeply sloped surface, of 3 inch (3”) nominal mat
thickness. Include manufacturer's recommended anchorage system for slope conditions.
1. Products: Subject to compliance with requirements, provide one of the following or
approved equal:
a. Invisible Structures, Inc.; Slopetame 2.
b. Presto Products Company, a business of Alcoa; Geoweb.
c. Tenax Corporation - USA; Tenweb.

SUBSTITUTIONS

All substitutions shall be submitted to and approved by the Project Manager prior to installation.

PART 3 - EXECUTION

3.1

A.

B.

C.

SITE EXAMINATION

Examine areas to be seeded for compliance with requirements and other conditions affecting

performance.

1. Grades shall be in conformance with Division 31 Section “Earth Moving”. Finish grades
shall have consistent slopes as indicated on the Contract Drawings.

2. Soil preparation of seeded areas shall be in conformance with Division 32 Section “Soil
Preparation”.

3. 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 a seeding area. If contamination is present in soil, remove the soil and
contamination as directed by the Project Manager and replace with new soil.

Locate, protect, and maintain the irrigation system during seeding operations. Verify that the
irrigation system is operable and a coverage test has been completed and approved prior to
seeding by the Project Manager. Irrigation system components damaged during seeding
operations shall be replaced or repaired to current Denver Parks irrigation standards at the
Contractor’s expense.

Locate and protect existing underground utilities. Perform work in a manner to avoid damage.
Hand excavate as required.
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3.2

Protect grade stakes set by others until removal is directed by the Project Manager.

When conditions detrimental to plant growth are encountered, such as rubble fill, adverse
drainage conditions, noxious materials or obstructions, notify Project Manager before planting.

PREPARATION

Notify the Project Manager at least seven (7) working days prior to start of seeding operations.
Utilize equipment having low unit pressure ground contact within seeding areas.

Limit subgrade preparation to areas that can be seeded within twenty-four (24) hours. Seeding
beyond twenty-four (24) hours of preparation shall only be done with the approval of the
Project Manager.

Uniformly moisten excessively dry soil that is not workable.

The Contractor shall prepare the soil of all areas to be seeded in accordance with the
requirements of Division 32 Section “Soil Preparation”.

1. Do not mix or place soils and soil amendments in frozen, dry, or excessively wet
conditions.
2. Suspend soil spreading, grading, and tilling operations during periods of excessive soil

moisture until the moisture content reaches acceptable levels to attain the required results.

Weed Control: See Division 32 Section “Soil Preparation” for required weed control procedures.
If weeds are present on-site, treat with pesticide prior to preparing soil for installing seed. Do not
proceed with planting until the Project Manager have approved the specified and completed weed
control measures.

Fine Grading: See Division 32 Section “Soil Preparation”.

1. Verify all areas are graded to drain at a minimum of two percent (2%) or as indicated on
the Contract Drawings. Maintain positive drainage, prevent ponding, and direct runoff into
catch basins, drainage structures, etc., and provide a well -contoured surface prior to
proceeding.

2. Verify that the subsurface drainage system and drain inlets, if present, are operative.

3. A firm weed-free seed bed is required. The seed bed shall be totally free from rock or clay
clods or any other materials over one inch (1) in diameter. Remove sticks, roots, rubbish,
and other extraneous matter and legally dispose of the off-site.

4. Obtain the Project Manager’s approval of finished grade prior to proceeding with seeding
operations.

Transition Grading: When areas of new seed abut existing areas, grade shall transition to prevent
any abrupt grade breaks.

When grading is completed, the soil shall be firmed by float dragging, followed by steel raking,
to provide for the proper seeded surface.

Ensure that all requirements that may be needed to break seed dormancy, as defined by the seed
type are met, such as cold stratification, scarification, seed coat treatments, etc.
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34

INSTALLATION OF NATIVE SEED

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

Beginning of installation means acceptance of existing conditions by the Contractor.

Install native seed only after all other landscape and irrigation items have been installed and
accepted by the Project Manager.

Calibration of Rangeland drill seeder shall be performed before seeding operations begin to
ensure proper seeding rates are met. (Ensure additional seed required to calibrate the drill before
installation begins is above and beyond the requirements to seed the entire project area.)

Seed shall be uniformly applied at the specified rate, (half in one direction and the other half
perpendicular to the first application). The direction of the final application shall always be
perpendicular to the slope or running in the direction of the contour. Seed shall be installed at a
depth between one-quarter inch (1/4”’) and one-half inch (1/2”).

Areas that are too small or steep for mechanical seeding may be hand seeded. Seed shall be
uniformly applied at the specified rate utilizing a broadcast spreader and then hand raked in to a
depth of no more than one-half inch (1/2”), then roll seed bed to ensure proper contact to the
soil.

Do not drill or sow seed during windy, rainy weather or when ground is frozen or otherwise
unable to be tilled.

Topdressing may be applied up to one-half inch (1/2”) in depth to cover seed within Tree
Protection Zones if other equipment is not allowed per Division 1 Tree Retention and
Protection.

Watering: Refer to Division 31 Section “Watering”.
Review seasonal restrictions prior to seeding.
PREPARATION FOR EROSION CONTROL MATERIALS

Review erosion control measures with the Project Manager prior to installation. The Contractor
shall 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.

For erosion control mats, install planting soil in two (2) lifts, with second lift equal to thickness
of erosion control mats. Install erosion control mat per manufacturer’s recommendations.

Fill cells of erosion control mat with planting soil and compact before planting.

Install erosion control blanket on slopes exceeding 4:1, and in swales or other areas of
concentrated runoff. As shown on the Contract Drawings or as directed by the Project
Manager. Install in accordance with manufacturer’s recommendations.
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3.6

3.7

For erosion-control blanket or mesh, install from top of slope, working downward, and as
recommended by the manufacturer. Fasten the blanket per manufacturer’s recommendations.

MULCHING

[Straw Mulch Application: Straw shall be applied uniformly with no bare soil showing. It
shall be crimped in with a crimper or other approved equipment. The seeded area shall be
mulched within four (4) hours of seeding. Immediately apply tackifier evenly across the
surface of straw mulch applications per the manufacturer’s recommendations. Straw
mulch may be used for irrigated or non-irrigated landscapes.]

[Engineered Wood Strand Erosion Control Mulch Application: Wood mulch shall be
applied per manufacturer’s recommendations. The seeded area shall be mulched within
four (4) hours of seeding. Wood strand mulch may be used for irrigated or non-irrigated
landscapes.]

[Hydromulch Application: Utilize an approved hydromulcher to apply cellulose fiber at a
rate of three thousand (3,000) pounds per acre. The Contractor shall provide verification
of application rates in the form of ship tickets. Hydromulch shall only be used for
irrigated landscapes.]

Mulching shall not be installed when surface water is present resulting from rain, melting snow,
irrigation, or other causes.

Areas not properly mulched, or any damage that may occur during construction is the
responsibility of the Contractor and shall be repaired and re-mulched in an acceptable manner at
the Contractor’s expense. Mulching removed by wind, rain, or other causes prior to acceptance
shall be re-established by the Contractor at their own expense.

The seeded area shall be mulched within four (4) hours of seeding. Areas not mulched within
twenty-four (24) hours after seeding must be re-prepped and re-seeded with the specified seed
mix at the Contractor’s expense.

CLEANING

Perform cleaning during installation of the work and upon completion of the work. Remove all
excess materials, debris and equipment from site.

Remove non-degradable erosion-control measures after the establishment period or at the
direction of the Project Manager.

[Protect adjacent and adjoining areas from hydromulching overspray. The Contractor
shall remove all hydromulch from surface areas not specified for seeding, including but
not limited to plant materials, fences, paved areas, signs, mulch beds, irrigation
components and all other objects as directed by the Project Manager.]

PROTECTION AND REPAIR
The Contractor shall protect existing utilities, irrigation, paving, and other facilities from

damage caused by seeding operations. The Contractor shall repair any damage at their expense.
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Any areas outside the Contract Limits that are disturbed as a result of construction operations
shall be restored to Parks standards at no additional cost to the City.

The Contractor shall 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 City.

The Contractor shall protect and restrict access from seeded areas until the areas are established
and Accepted. Temporary fencing, barricades, and warning signs shall be installed as required,
or by direction of the Project Manager at no additional cost to the City. Maintain fencing and
barricades throughout the site until the Project Manager approves removal.

ESTABLISHMENT

If management and maintenance is required per the Contract, refer to Division 32 Section
“Landscape Management and Maintenance”.

If management and maintenance is not required per the Contract, then the native seed
establishment is per the Acceptance sub-section. Maintenance of the native seed areas are the
responsibility of the Contractor until Final Acceptance.

1. To ensure that native seed is on track for establishment, the Contractor shall submit
Quarterly Progress Reports to the Project Manager outlining the Work completed, damage
incurred, percent of cover, and undesirable species. Reports shall include digital
photograph documentation of the Work. The Contractor and the Project Manager shall also
meet quarterly for review of the establishment.

ACCEPTANCE

Substantial Completion shall be granted when seed has been applied and stabilized or per the
discretion of the Project Manager.

Final Acceptance will be granted when native seed areas are in a healthy, vigorous growing
condition, and meet the listed Native Seed Establishment Criteria.

Native Seed Establishment Criteria.
1. Irrigated native seed areas shall be established when the following criteria are met:

a. Total vegetation cover in all zones shall exceed ninety percent (90%) by aerial
cover, with a minimum of eighty percent (80%) being desirable species, and no
more than ten percent (10%) being weedy species or bare ground. Sixty percent
(60%) of the species diversity within the seed mix shall be present upon Final
Acceptance.

b. Establishment acceptance criteria for irrigated areas vegetation cover per growing
season is broken down as follows:

1)  End of growing season 1:

a) Sixty percent (60%) native cover

b) Ten percent (10%) bare ground

c) Thirty percent (30%) mix of weeds and native
2)  End of growing season 2:

a) Seventy-five percent (75%) native cover

b) Ten percent (10%) bare ground

c) Fifteen percent (15%) mix of weeds and native
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h.

1.

j-

3) End of growing season 3:
a) Ninety percent (90%) native cover
b)  Ten percent (10%) bare ground

If forbs are specified in the mix used on the project, at least seventy percent (70%)
species shall be present and documented in monitoring reports at some point
throughout the establishment period.

At any time during the Contract period no more than ten percent (10%) by aerial
cover of the seeded area shall be dominated by species not identified in the seed
mix unless approved by the Project Manager.

Weed management actions should be compliant with the requirements outlined in
the Colorado Department of Agriculture Noxious Weed List.

Until Final Acceptance, seeded areas that fail to meet establishment criteria shall
be remediated until establishment criteria are met. Replacement materials shall be
identical to those originally specified or as approved by the Project Manager
Remedial Action: If seeded areas greater than ten (10) square feet fail to meet the
terms of the warranty shown above, the Contractor will develop and submit to the
Project Manager a remedial action plan that takes into consideration the site goals
and specific deficiencies causing the remedial action. The Contractor will
implement the remedial action plan and submit a report that describes the remedial
action taken. If remedial seeding or planting is required, Contractor will not be
required to perform additional remedial seeding or planting in the same area for a
minimum of two (2) growing seasons. After two (2) growing seasons following
the remedial planting, the performance criteria must be met for the second growing
season or additional remedial action must be taken. This warranty remains in
effect until all zones meet the third growing season criteria.

Seeded areas will not be accepted in parts. Each time any portion or section of the
entire seeded area requires replacement or remedial action, the establishment
period shall extend until all seeded areas meet the minimum establishment
requirements stated above.

All expense incurred including repairs from vandalism for the replacement and or
establishment of the seeded areas are the responsibility of the Contractor.

All Native Seeded areas shall be reviewed for a minimum period of two (2) years
from the date of Substantial Completion to meet the Establishment Criteria. Any
areas not meeting the criteria per the Project Manager will need to be remediated
prior to acceptance.

[Non-irrigated native seed:]

a.

b.

d.

[Total vegetation cover in all zones seeded with cover crop shall exceed eighty
percent (80%) by aerial cover with seventy percent (70%) being desirable
species and no more than fifteen percent (15%) being weedy species or (20%)
bare ground. Native seed shall be free of weeds, foreign grasses, disease and
harmful insects.]

[At any time during the contract period no more than ten percent (10%) by
aerial cover of the seeded area should be dominated by weeds.]

[During the original establishment period, reseed at the most appropriate
time with approval of the Project Manager and with the original approved
blend/mix to those areas that have failed to achieve healthy vegetation. Reseed
to achieve quality as originally specified.]

[Reseeding will not be allowed outside of specified seeding seasons without
prior approval by the Project Manager.]
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PART 4 - MEASUREMENT AND PAYMENT
4.1 MEASUREMENT [Consultant to select A or B]

A.  Measurement will be based on the percentage complete for the lump sum contract amount for
Native Seeding.

B.  Measurement will be made by the contract unit specified for Native Seeding. Measurement
shall include the actual number of units of specified material(s) placed and accepted at the
locations shown on the Contract Drawings, or as directed by the Project Manager, and in
accordance with the Specifications.

4.2 PAYMENT

A.  Payment will be made at the [contract unit] [lump sum contract] price, and shall include
required materials, transportation, equipment, labor, earthwork, stockpiling, disposing, hauling
off, watering, dust control, erosion and sediment control, fine grading, <Insert additional
items> furnishing and installation of seeds and mulches installation and maintenance of
temporary protection by fencing or other means, watering and all maintenance required until
Final Acceptance of the work as required in accordance with the Contract Drawings and
Specifications.

END OF SECTION 3292 20
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SECTION 32 92 23 SODDING

PART 1 - GENERAL

1.1

1.2

1.3

A.

RELATED DOCUMENTS

Contract Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

Related Report Documentation

1. City and County of Denver - Regulated Asbestos Contaminated Soil Standard Operating
Procedure (RACS SOP), Denver Department of Public Health and Environment
(DDPHE) — Environmental Quality Division, May 2, 2019 (see Appendix).

2. City and County of Denver — Guidance for Reuse of Soil on City Projects, Denver
Department of Environmental Health — Environmental Quality Division, October 5, 2017
(see Appendix).

3. [City and County of Denver — Standard Materials Management Plan (MMP),
Denver Department of Public Health and Environment (DDPHE) — Environmental
Quality Division, November 13, 2019 (see Appendix).]

4, [List geotechnical, investigative trenching, MMP, PSRMP or related documentation
including dates, authorship, etc. (see Appendix).]

SUMMARY

This Section includes requirements for furnishing and installation of bluegrass sod, and
establishment of sodded areas to be achieved as outlined in these Specifications until Final
Acceptance.

Related Sections: [REMOVE ANY OF THE SECTIONS BELOW THAT DO NOT
APPLY]

Division 01 Section “Tree Retention and Protection”.

Division 01 Section “Erosion and Sedimentation Control”.

Division 03 Section “Cast-in-Place Concrete”.

Division 31 Section “Earth Moving”.

Division 31 Section “Watering”.

Division 32 Section “Concrete Walks, Curbs, and Miscellaneous Flatwork™.
Division 32 Section “Irrigation System”.

Division 32 Section “Automatic Irrigation Controllers”

. Division 32 Section “Soil Preparation”.

10.  Division 32 Section “Topsoil”.

11.  Division 32 Section “Turfgrass Seeding”.

12.  Division 32 Section “Native Seeding”.

13.  Division 32 Section “Trees, Plants, and Groundcovers”.

14.  Division 32 Section “Landscape Management and Maintenance.”

00N LR LN

DEFINITIONS

Finished Grade: Elevation of finished surface of planting soil.
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Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a
pest. This includes insecticides, miticides, pesticides, fungicides, rodenticides, and
molluscicides. It also includes substances or mixtures intended for use as a plant regulator,
herbicide, defoliant, or desiccant.

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

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

Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or top surface
of a fill or backfill before planting soil is placed.

Subsoil: All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic
matter and soil organisms.

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.

[Turf Conversion: Areas of existing turfgrass to be converted to a different vegetation.|

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 Ivy, Nut Sedge, Nimble Weed, Bent Grass, ,
Perennial Sorrel, Cheatgrass, Kochia, Prickly Lettuce, Feral Rye, and Broom Grass or any weed
listed on Colorado Noxious Weed List and Watch List.

SUBMITTALS
See Division 01 Section “Submittals” for submittal requirements.

Materials: The Contractor shall submit to the Project Manager for approval a complete list of
all materials to be used during this portion of the work prior to delivery of any materials to the
site. Include complete data on source, amount and quality. This submittal shall in no way be
construed as permitting substitution for specific items described on the plans or in these
specifications unless approved in writing by the Project Manager.

1. Sod Certificates:

a. State, Federal, and other inspection certificates for sod shall be provided to the
Project Manager a minimum of ten (10) working days prior to anticipated date of
sod delivery.

b. Submit a list of varieties contained in the sod and include the source and origin for
approval by the Project Manager.

2. Pesticides (if applicable): Include product label and manufacturer's application
instructions specific to this Project.
3. Fertilizers (if applicable): Include product label and manufacturer’s application

instructions specific to the Project.
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4, Product Certificates: For soil amendments and fertilizers, from manufacturer.
Qualification Data: Qualified Landscape Contractor.

Pesticide application records, per State requirements, if applicable.

Material Test Reports:
1. Soil analysis for native soils at the project site: See Division 32 Section “Soil
Preparation”.

Analysis and standards: Wherever applicable, for non-packaged materials, provide digital
copies of the analysis by a recognized laboratory made in accordance with methods established
by the Association of Official Agriculture Chemists.

Planting schedule: Submit in writing the proposed planting schedule, indicating dates for
topsoil placing, site preparation, pesticide treatments, soil preparation, sodding, seeding, and
coordination with plant procurement, planting soil preparation, plant delivery and planting.
Schedule all work during specified planting seasons. Once accepted, revise dates only as
approved in writing, after documentation of reasons for delays.

Maintenance Instructions: Procedures for management and maintenance per Division 32
Section “Landscape Management and Maintenance” or per establishment subsection.

Contract Closeout Submittals:

1. Operating and Maintenance Data: At completion of work, submit one (1) digital copy
the Project Manager in accordance with Division 01 Section “Contract Closeout’.
Include directions for irrigation, aeration, mowing, fertilizing and spraying as required for
continued and proper maintenance through full growing season and dormant period.

2. Warranty for Turfgrass Sod Areas: At Substantial Completion, submit a written warranty
to the Project Manager based upon specified requirements.

QUALITY CONTROL

Installer Qualifications: A qualified landscape Installer whose work has resulted in successful

turf establishment.

1. Professional Membership: Installer shall be a member in good standing of either the
Professional Landcare Network or the American Nursery and Landscape Association.

2. Experience: Five (5) years' experience in turf installation in addition to requirements in
Division 01 Section "Quality Control."

3. Installer's Field Supervision: Require Installer to maintain an experienced full-time
supervisor on the Project site when work is in progress.

4. Sod Producer: Company specializing in sod production and harvesting with minimum
five (5) years’ experience, and certified by the State of Colorado Department of
Agriculture.

5. Personnel Certifications: Installers shall have certification the following categories from
the Professional Landcare Network:

a. Certified Landscape Technician - Exterior, with installation maintenance irrigation
specialty area(s), designated CLT-Exterior.

6. Maintenance Proximity: Not more than two (2) hours' normal travel time from Installer's
place of business to Project site.
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7. Pesticide Applicator: Applicators shall be a Colorado State Licensed, Commercial
Applicator.

Soil-Testing Laboratory Qualifications: An independent laboratory or university laboratory,
recognized by the State Department of Agriculture, with the experience and capability to
conduct the testing indicated and that specializes in types of tests to be performed.

Soil Analysis: See Division 32 Section “Soil Preparation” and Division 32 Section “Topsoil”.

Pre-installation Conference: Conduct conference at the Project site to coordinate the seeding
process with the Project Manager, the City Naturalist, and other trades. This meeting shall
include coordination of equipment movement within planting areas to avoid soil compaction, an
overview of proposed methods of installation, review of the performance criteria and
maintenance procedures, and an overview of underground utility location maps and plans. This
meeting shall be coordinated by the Contractor and comply with requirements in Division 01.

Standards: All materials and methods used during this portion of the work shall meet or exceed
applicable federal, state, county, and local laws and regulations. All sod shall be free from
insects and disease. Species shall be true to their scientific name as specified.

Equipment: The Contractor shall furnish all equipment free of noxious weeds, weed seed, plant
material, and contaminated soil.

DELIVERY, STORAGE, AND HANDLING

Sod: Harvest, deliver, store, and handle sod according to requirements in "Specifications for
Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation"
in TPI's "Guideline Specifications to Turfgrass Sodding." Deliver on pallets properly loaded on
vehicles with root system protected from exposure to sun, wind, and heat in accordance with
standard practice. Sod that has been damaged by poor handling or improper storage is subject
to rejection by the Project Manager.

1. Protect from dehydration, contamination, freezing and heating at all times. Keep stored
sod moist and under shade or covered with moistened burlap.

2. Do not drop sod rolls from carts, trucks or pallets.

3. Do not deliver more sod than can be installed within twenty four (24) hours.

Bulk Materials:

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

2. 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.

Fertilizer: Deliver inorganic or chemical fertilizer to site in original unopened container bearing
manufacturer’s guaranteed chemical analysis, name, trade name, trademark, warranty and
conformance to state law.

Material will be inspected upon arrival at project site. Project Manager will reject any opened
or unacceptable materials as described above.

Immediately remove unacceptable material from job site.
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1.8

A.

A.

PROJECT/SITE CONDITIONS

Work scheduling: Proceed with and complete landscape work as rapidly as portions of the site
become available, work within the specified planting season and approved schedule.

Vehicular accessibility on site shall be approved by the Project Manager.

Install sod between April 15 and October 1 or when irrigation is available for twenty one (21)
days per Denver Water’s guidelines for sod establishment.

Schedule work for periods of favorable weather. Do not install sod on saturated or frozen soil.
The Project Manager reserves the right to deny sod installation on days that are deemed to be
unfavorable for installation.

Coordination:

1. Coordinate with construction of utilities on site. Do not begin placing topsoil and sod
until underground work is completed in the area.

2. Coordinate sodding with the approved schedule. Limit construction access to areas

where topsoil has been placed if placement is completed more than 3 days prior to
commencement of landscaping in the area. Limit fine grading to areas that can be
prepared for planting within twenty four (24) hours after fine grading.

3. Coordinate with Contractors’ work requiring access to site over sodded areas.
4. Coordinate with installation of underground irrigation system.
WARRANTY

Warranty for Sodded Areas: Warrant sod areas to be in a healthy, vigorous growing condition,
and for consistency and completion of coverage for a period of one (1) year from date of
Substantial Completion as a full stand of grass. Re-sod any areas where sod has failed due to
disease or other inadequate installation, as defined in this Section.

1. During the original warranty period, immediately replace the sod with an approved sod
blend/mix in the areas that have failed to achieve a full stand of grass or which are
unhealthy.

2. Re-sodding will not be allowed in any season considered unfavorable for sod installation

as indicated in these Specifications. .

PART 2 - PRODUCTS

2.1

A.

B.

C.

MATERIALS
Soil Preparation: See Division 32 Section “Soil Preparation.
Topsoil: See Division 32 Section “Topsoil”.

Sod Standards:

1. Colorado grown Kentucky Bluegrass blend having a healthy, vigorous root system.
Blend shall contain a minimum of three (3) improved varieties, of which at least one
variety is an aggressive type.
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b

Sod to be produced in accordance with requirements in "Specifications for Turfgrass Sod
Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" in TPI's
"Guideline Specifications to Turfgrass Sodding."

Harvesting: Sod shall be fertilized two to three (2-3) weeks prior to harvesting. Mow sod
to a height of one and one-half inches (1-1/2”") before the sod is lifted. Sod shall be
harvested in rolls, and shall not be cut more than 24 hours prior to planting.

Size: Machine cut to a minimum pad thickness of three quarters inch (3/4), excluding top
growth and thatch. Provide sod of uniform pad sizes eighteen inches (18”) minimum
width by twenty four (24”) minimum length, with maximum five percent (5%) deviation
in either length or width. Broken pads or pads with uneven ends will not be acceptable.
Sod pads incapable of supporting their own weight when suspended vertically from upper
ten percent (10%) of pad will be rejected. Sod which has dried out, sod with adhering
soil which breaks, tears, or crumbles away will not be accepted. Sod cut for more than
twenty-four (24) hours will not be accepted.

Plastic netting: Sod to be free of plastic netting used during establishment by sod grower.
Inspection will be made periodically during sodding, at completion and at end of Warranty
period by the Project Manager. Inspection is primarily for quality; however, other
requirements are not waived even though visual inspection results in Acceptance.

Fertilizer: Inorganic mixture with following chemical composition: (20-5-10) with fifty percent
(50%) of the nitrogen source being slow release, or as recommended by testing lab based on soil
sample results.

PESTICIDES

General: Pesticide, registered and approved by EPA, acceptable to authorities having
jurisdiction, and of type recommended by manufacturer for each specific problem and as
required for Project conditions and application. Do not use ‘Restricted Use’ pesticides unless
authorized in writing by the Project Manager and authorities having jurisdiction.

Selective for either of the following types:

1. Broadleaf:

a. 2,4-D Amine,

b. Clopyralid,

c. Aminopyralid,

d. Triclopyr,

e. Or approved equal.
2. Grasses:

a. Imazapic,

b. Indaziflam,

c. Or approved equal.
Non-Selective: Broadleaf or Grasses
1. Glyphosate,

2. Or approved equal.
SUBSTITUTIONS

All substitutions shall be submitted to and approved by the Project Manager prior to installation.
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PART 3 - EXECUTION

3.1

3.2

A.

SITE EXAMINATION

Examine areas to be planted for compliance with requirements and other conditions affecting
performance.

1. Grades shall be in conformance with Division 31 Section “Earth Moving”. Finish grades
shall have consistent slopes as indicated on the Contract Drawings.

2. Verity soil preparation of all areas to be sodded are in accordance with the requirements
of Division 32 Section “Soil Preparation”.
3. 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 a planting area.

Locate, protect, and maintain the irrigation system during sodding operations. Verify that the
irrigation system is operable, and a coverage test has been completed and approved prior to
sodding by the Project Manager. Irrigation system components damaged during seeding
operations shall be replaced or repaired to current Denver Parks irrigation standards at the
Contractor’s expense.

Protect grade stakes set by others until removal is directed by the Project Manager.

PREPARATION

Work notification: Notify the Project Manager at least seven (7) working days prior to start of
sodding operations.

Limit turf subgrade preparation to areas that can be sodded within twenty four (24) hours.
Uniformly moisten excessively dry soil that is not workable.

The Contractor shall prepare the soil of all areas to be sodded in accordance with the
requirements of Division 32 Section “Soil Preparation”.

1. Do not mix or place soils and soil amendments in frozen, dry, or excessively wet
conditions.
2. Suspend soil spreading, grading, and tilling operations during periods of excessive soil

moisture until the moisture content reaches acceptable levels to attain the required results.

Weed Control: See Division 32 Section “Soil Preparation” for required weed control
procedures. Do not proceed with planting until the Project Manager has approved the specified
and completed weed control measures.

Fine Grading: See Division 32 Section “Soil Preparation”.

1. Verify all areas are graded to drain at a minimum of two percent (2%) or as indicated on
the Contract Drawings. Maintain positive drainage, prevent ponding and direct run-off into
catch basins, drainage structures, etc., and provide well-contoured surface prior to

proceeding.
2. Verify that the subsurface drainage system and drain inlets, if present, are operative.
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3. A firm weed-free seed bed is required. The seed bed shall be totally free from rock or clay
clods or any materials over one inch (1) in diameter. Remove sticks, roots, rubbish, and
other extraneous matter and legally dispose of them off-site.

4. Obtain the Project Manager’s approval of finished grade prior to proceeding with seeding
operations.

Transition Grading: When areas of new sod abut existing areas, sod shall be cut into existing
grade to be flush and transition to prevent any abrupt grade breaks. Project Manager and
Operations shall approve grading and transition.

When grading is completed the soil shall be firmed by float dragging, followed by steel raking,
to provide for the proper sodded subgrade. The sod bed shall be totally free from rock or clay
clods over one-half inch (1/2”) inch in diameter.
1. Newly Graded Subgrades: Loosen subgrade to a minimum depth of six inches (6”)
2. Unchanged Subgrades: If turf is to be planted in areas unaltered or undisturbed by
excavating, grading, or surface-soil stripping operations, prepare surface soil as follows:
a. Remove existing grass, vegetation, and turf. Do not mix into surface soil.
b. Loosen surface soil to a depth of at least 8 inches. Apply soil amendments and
fertilizers according to planting soil mix proportions and mix thoroughly into top six
inches (6”) of soil. Till soil to a homogeneous mixture of fine texture.

c. Remove stones larger than one-half (’2”) inch in any dimension and sticks, roots,
trash, and other extraneous matter.
d. Legally dispose of waste material, including grass, vegetation, and turf, off-site.

Adjustment: Adjust irrigation heads to proper watering height according to depth of sod
material but lower than compacted blade height to enable lawn mowers to cut grass freely
without damage to the sprinkler system.

Repair: Re-establish grade and specified conditions to damaged sod areas prior to placing sod.

Fertilizer: Fertilizer shall be applied topically once final grade has been established and just
prior to sodding. Diamonium phosphate, bid quantity to be two (2) pounds of nitrogen per one
thousand (1,000) square feet. Apply per manufacturers recommendations for the type of
planting area, or per soil test recommendations.

INSTALLATION OF SOD

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

Beginning of installation means acceptance of existing conditions by the Contractor.

Sod shall be installed for all turfgrass disturbance, except for irrigation trenches up to one foot
(1°) in width, refer to Division 32 Section “Turfgrass Seeding”. Sod shall always be installed for
disturbance adjacent to walks. Disturbance areas shall be prepared to receive full roll widths of
sod.

Sodding:
1. Install sod during approved installation period (April 15 — October 1), unless otherwise
approved by the Project Manager.
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3.5

2. Any exposed areas not sodded within the approved installation period will require erosion

control protection until sod can be installed.

Sod within twenty-four (24) hours after preparation of bed.

4, If plastic netting is present within sod, remove all netting during sod installation and
discard from site.

W

5. Subgrade on which sod is laid shall be slightly moist during installation.

6. Lay sod at full roll width. Remove existing sod prior to installation of new sod to permit
installation in 18” multiples, typical.

7. Lay sod with longest dimension parallel to contours and in continuous rows.

8. Tightly butt ends and sides of sod together. Stagger and compact vertical joints between
sod strips.

9. Sod shall not be overlapped or stretched during placement. Exposed joints due to

shrinkage will require replacement of sod in affected areas.

Topsoil: Where new sod abuts an existing turf area topsoil shall be placed along seams and or
joints to provide a smooth transition.

Rolling: After sod and soil have dried, roll sodded areas after installation to ensure proper
contact with the subgrade, remove minor depressions and irregularities, and ensure tight joints
between adjacent pieces. Sod shall be moist prior to rolling. Once rolling is complete
additional watering shall occur. Roller shall not exceed one hundred (100) pounds.

Water: Water shall be free of substances that may be harmful to sod growth. Hoses and other

watering equipment necessary to water the sod to be furnished by Contractor.

1. Water thoroughly with a fine spray as laying progresses and immediately after planting.
Saturate sod with fine water spray within two hours of planting. During first week after
planting, water daily or more frequently as necessary to maintain moist soil to a
minimum depth of one and one half inches (1-1/2 ”*) below sod.

Review seasonal restrictions prior to sodding.
CLEANING

Perform cleaning during installation of the work and upon completion of the work Remove all
excess materials, debris, and equipment from site.

PROTECTION AND REPAIR

The Contractor shall protect existing utilities, irrigation, paving, and other facilities from
damage caused by sodding operations. The Contractor shall repair any damage at their expense.
Any areas outside the Contract Limits that are disturbed as a result of construction operations
shall be restored to Parks standards at no additional cost to the City.

The Contractor shall 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 City.

The Contractor shall protect and restrict access from seeded areas until the areas are established
and Accepted. Temporary fencing, barricades, and warning signs shall be installed as required,
or by direction of the Project Manager at no additional cost to the City. Maintain fencing and
barricades throughout the site until the Project Manager approves removal.
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3.6

3.7

Erosion Control: Review erosion control measures with the Project Manager prior to
installation. The Contractor shall 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.

ESTABLISHMENT

If management and maintenance is required per the Contract, refer to Division 32 Section
“Landscape Management and Maintenance”.

If management and maintenance is not required per the Contract, then the sod establishment is
per the Acceptance sub-section.

Establishment of the sodded areas are the responsibility of the Contractor until Final Acceptance

per the following requirements:

1. General: The establishment period shall begin immediately after each area is sodded and
continue for Sixty (60) days or as determined by the Project Manager. During this time,
the Contractor is responsible for watering, mowing, spraying, weeding, fertilizing and all
related work as necessary to ensure that sodded areas are in a vigorous growing condition.
Provide all supervision, labor, material and equipment to develop and maintain sodded
areas from time of installation.

2. Mowing and Trimming: When turfgrasses reach three and one-half inches (3-1/2”) in
height, begin weekly mowing program to maintain turf at two and one-half inches (2-1/2”)
to three inches (3”) in height. Do not remove more than 1/3 the height of the grass blade
in single mowing. Do not mow when grass is wet. All clippings from adjacent paved areas
shall be removed and clippings from mowed turf areas shall be removed to the satisfaction
of Project Manager.

3. Fertilizing: Within thirty (30) days of sodding and every sixty (60) days thereafter until
Acceptance, apply specified fertilizer to maintain optimal turf vigor or per the direction of
the Project Manager.

4. Weed Control: Control annual weeds by mowing. Do not use pesticides unless approved
by the Project Manager and Denver Parks Operations Supervisor.

5. Insect and Disease Control: As needed, apply insecticide and fungicide approved by the
Project Manager and the Parks Operations Supervisor.

ACCEPTANCE

Substantial Completion of sod areas shall be granted when the sod has been applied and
stabilized or per the discretion of the Project Manager.

Final Acceptance will be defined as a healthy uniform turf over the entire sodded area that does

not contain any stressed or bare spots greater than one (1) square foot.

1. Sixty (60) days after sodding, prior to Final Acceptance, the sodded areas shall be reviewed
by the Project Manager and the Contractor. Any areas as determined by the Project
Manager where the sod has failed to establish shall be re-sodded.

2. The Project Manager shall be satisfied with establishment. The sodded areas shall have a
full stand of grass, in a vigorous growing condition, thoroughly rooted to the soil with
absence of visible joints.
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C.

D.

Use approved materials to re-establish turf that does not comply with the requirements of these
specifications and continue maintenance until turf meets the requirements and reaches Final
Acceptance.

After Final Acceptance, the sodded areas will become the responsibility of the City.

PART 4 - MEASUREMENT AND PAYMENT

4.1

A.

B.

4.2

A.

MEASUREMENT [Consultant to select A or B]

Measurement will be based on the percentage complete for the lump sum contract amount for
Sodding.

Measurement will be made by the contract unit specified for Sodding. Measurement shall
include the actual number of units of specified material(s) placed and accepted at the locations
shown on the Contract Drawings, or as directed by the Project Manager, and in accordance with
the Specifications.

PAYMENT

Payment will be made at the [contract unit] [lump sum contract] price, and shall include
required materials, transportation, equipment, labor, earthwork, loading, transporting,
stockpiling, disposing, hauling off, watering, dust control, erosion and sediment control, fine
grading, <Insert additional items> temporary protection by fencing or other means, watering
and all maintenance required until Final Acceptance of the work as required in accordance with
the Contract Drawings and Specifications.

END OF SECTION 32 92 23
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SECTION 32 93 00 TREES, PLANTS. AND GROUNDCOVERS

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

Contract Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

Related Report Documentation

1. City and County of Denver - Regulated Asbestos Contaminated Soil Standard Operating
Procedure (RACS SOP), Denver Department of Public Health and Environment (DDPHE)
— Environmental Quality Division, May 2, 2019 (see Appendix).

2. City and County of Denver — Guidance for Reuse of Soil on City Projects, Denver
Department of Environmental Health — Environmental Quality Division, October 5, 2017
(see Appendix).

3. [City and County of Denver — Standard Materials Management Plan (MMP), Denver
Department of Public Health and Environment (DDPHE) — Environmental Quality
Division, November 13, 2019 (see Appendix).]

4. [List geotechnical, investigative trenching, MMP, PSRMP or related documentation
including dates, authorship, etc. (see Appendix).]

SUMMARY

This Section includes requirements for furnishing, installing, and maintaining live woody plant
material.

Related Sections: [REMOVE ANY OF THE SECTIONS BELOW THAT DO NOT APPLY]
Division 01 Section “Tree Retention and Protection”.

Division 31 Section “Clearing and Grubbing”.

Division 31 Section “Earth Moving”

Division 32 Section “Watering”.

Division 32 Section “Irrigation System”.

Division 32 Section “Automatic Irrigation Controllers”

Division 32 Section “Soil Preparation”.

Division 32 Section “Topsoil”.

. Division 32 Section “Turfgrass Seeding”.

10.  Division 32 Section “Sodding”.

11.  Division 32 Section “Native Seeding”.

12.  Division 32 Section “Landscape Management and Maintenance”.

PN R WD =

O

DEFINITIONS
ANSI: American National Standards Institute. Z60.1 is the national standard for nursery stock.

Backfill: The soil used from original excavation site or the act of placing soil in an excavation.

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.
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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.

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.

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.

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 six-inches (6) or greater as
measured at a height of twelve-inches (12”) above the root flare. Per ANSI Z60 American
Standard for Nursery Stock.

Drip Zone: 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.

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.
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AA.

BB.

CC.

DD.

EE.

FF.

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.

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

Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a
pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and
molluscicides. They also include substances or mixtures intended for use as a plant regulator,
defoliant, or desiccant. Some sources classify herbicides separately from pesticides.

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.

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
760.1

Root Collar: Also referred to as the root flare. The transition zone where the trunk and root
zone meet.

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.

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: 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.

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 Zone: The zone equal to eighteen inches (18”) radially from the tree for every
one inch (17) of trunk diameter at breast height.

Trunk: The main stem of a tree, beginning at the root collar and ending at the lowest main
scaffold branch.
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1.4

GG.

HH.

[Turf Conversion: Areas of existing turfgrass to be converted to a different vegetation
type]

Variety: A naturally occurring named plant selection subtype of a species.
SUBMITTALS
See Division 01 Section “Submittals” for submittal requirements.

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

Product Samples: At a minimum provide the following samples for approval by the Project
Manager, additional product samples may be required at the direction of the Project Manager.
1. Mulch: one (1) gallon bag minimum of each type of mulch.

[Rock Groundcover: one (1) gallon bag minimum of each type.]

Tree Stakes: one (1) of each type.

Tree Straps: one (1) each.

Guy Material: one (1) linear foot.

Guy Signal: one (1) linear foot.

Tree Wrap: one (1) linear foot.

ARG

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 Project
Manager a minimum of ten (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
Project Manager 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 Office of the City Forester and
the Project Manager.

Contractor shall provide the following certificates:

1. State Inspection Certificate from the origin nursery.

2. Certificate from origin state.

3. Quarantine Certificate from origin state.

4. 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 Division 32 Sections “Topsoil” and “Soil Preparation”.

Contract Close Out Submittals:
1. Warranty for Trees, Plants, and Groundcovers: At completion of work, furnish written
warranty to the Project Manager based upon specified requirements.
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1.5

1.6

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 City 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 Office of the City Forester and
the Project Manager have 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 twenty-
four (24) hours.

The Project Manager and the Office of the City Forester have 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.

DELIVERY, STORAGE, AND HANDLING

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 Project Manager
reserves the right to inspect containers before or after installation to verify compliance with
Specifications.

Bulk Materials:

1. 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.

2. 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.
3. Accompany each delivery of bulk materials with appropriate certificates.

Trees: Nursery stock shall be harvested and planted during the same growing season. Do not
prune, except as approved by the Office of the City Forester and the Project Manager. 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 Project Manager.

Deliver bare-root stock plants within twenty-four (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.
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1.7

1.8

1.9

Store bulbs, corms, and tubers in a dry place at sixty degrees to sixty-five degrees (60° to 65°) 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 six (6) hours after delivery, set planting materials in shade,
protect from weather and mechanical damage, and keep roots moist.

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

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

3. 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.

4. Root balls should be stored in shade and be covered with moist mulch if stored on site for

longer than twelve (12) hours.
PROJECT/SITE CONDITIONS

Vehicular accessibility on site shall be as directed as shown on approved plans or by the Project
Manager. 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
City.

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.

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 Office of the City Forester or
Project Manager. 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 City, refer to Division
31 Section “Watering”.

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

WARRANTY

Warranty: The warranty specified in this Article shall not deprive the City of other rights the
City may have under other provisions of the Contract Documents and shall be in addition to,
and run concurrently with, other warranties made by the Contractor under requirements of the
Contract Documents.

Trees, Plants, and Groundcovers shall be warranted for a period of one (1) year after date of
Substantial Completion, against defects including death, structural failures, dieback as
determined by the Office of the City Forester and the Project Manager. Through the Warranty
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. The Warranty
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C.

shall not cover defects resulting from lack of adequate maintenance, neglect or abuse by City
staff, hail, or incidents that are beyond Contractor’s control.

The Warranty shall not be enforced should any plant die due to vandalism after Substantial
Completion.

PART 2 - PRODUCTS

2.1

2.2

A.

B.

C.

A.

B.

C.

PLANT MATERIALS

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.

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 Office of the City
Forester and the Project Manager. Contractor must provide proof of non-availability.

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.

1. 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.

2. 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.

3. Branch diameter shall be no larger than one-half the diameter of the central leader

measured one-inch (1”’) above where the branch is attached.

4. The attachment of the largest scaffold branches shall be free of included bark.

5. Temporary branches, unless otherwise specified, should be present along the lower trunk
below the lowest scaffold branch. These branches should be no greater than three-
eighths-inch (3/8”’) diameter. Clear trunk shall be no more than thirty percent (30%) 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 three-quarters inch (3/4”) diameter
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open, sunburned areas, conks (fungal fruiting bodies), wood cracks, bleeding areas, signs of
boring insects, galls, cankers, stem-girdling ties, or lesions (mechanical injury).

L.

Trunk caliper and taper shall be sufficient so that the tree will remain vertical without a
stake. Trunk caliper at six-inches (6”) above the soil media (substrate) surface shall be a
minimum of two inches (2”) and a maximum of three inches (3”). Any caliper sizes
outside of that range will only be allowed with approval from the Office of the City
Forester and the Project Manager.

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 five-inches (5”), 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.

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.

1.

The uppermost roots or root collar shall be within the upper two-inches (2”) 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 one-eighth-inch
(1/8”) diameter.

As a general rule for young nursery-grown trees, there should be two or more structural
roots within one- to three-inches (1” — 3”) of the soil surface. “First order lateral roots” is
another term that has been used for these roots. If the roots are deeper than three-inches
(3”), 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 six-inches (6) 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 Office
of the City Forester and the Project Manager.

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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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.

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 Office of the City Forester and the Project Manager.

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; Section
2.2 - Types of Deciduous Shrubs.

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:

1. 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:
1. Tender shrubs (Type 0) that do not produce top growth that is winter hardy:

Height or Spread Minimum number of canes Minimum spread of roots
Fifteen inches (15”) Three (3) canes Nine inches (9”)

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

Height or Spread Minimum number of canes Minimum spread of roots
Fifteen inches (15”) Four (4) canes Nine inches (9”)

3. Intermediate shrubs (Type 2) that grow to a mature height between three feet (3”) and
seven feet (7°):

Height or Spread Minimum number of canes Minimum spread of roots
Two feet (2°) Four (4) canes Twelve inches (127)

4. Large shrubs (Type 3) that grow to a mature height exceeding seven feet (7°):
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2.5

2.6

2.7

Height or Spread Minimum number of canes Minimum spread of roots
Four feet (4°) Six canes (6) Twenty inches (20)

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.

TREE-STABILIZATION MATERIALS

Trunk-Stabilization Materials:

1. 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, two-inch (2”) diameter by six feet (6”), pointed at one end.

2. Guys and Tie Wires: ASTM A 641/A 641M, Class 1, #14 galvanized-steel wire, two-

strand, twisted. Guying must be approved by the Office of the City Forester.

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

4, Safety Signals for Guy and Staking Wire: One-half inch (1/2”’) diameter PVC pipe,
length as indicated.

98]

Tree-Wrap:

1. Two layers of crinkled paper cemented together with bituminous material, four-inches
(4”) wide minimum, with stretch factor of thirty-three percent (33%).

2. Tree wrap tape: Tape as approved by the Office of the City Forester and the Project
Manager.

PLANTING BACKFILL MATERIAL

Unless otherwise directed by the Project Manager, the plant pit backfill material shall consist of

the following, thoroughly mixed:

1. Soil originally excavated from the pit: two thirds (2/3) proportion of total mix.

2. Soil Amendment as specified in Division 32 Section “Soil Preparation”; one-third (1/3)
proportion of total mix.

If imported topsoil is required, it shall meet the requirements specified in Division 32 Section
“Topsoil”, Article 2.2.

MULCH

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 four inches (4”) in length.

[Rock Groundcover: Semi-round, one quarter inch minus (1/4”-) squeegee stone. Clean,
dry, and free of organic and deleterious materials, locally sourced.]
1. [Color:]

a. [Beige.]
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C.

D.

E.

2.8

A.

B.

C.

D.

b. [As specified by the Consultant.]

[Rock Groundcover: Semi-round, three eighths inch minus (3/8”-) crusher fines. Clean, dry,
and free of organic and deleterious materials, locally sourced.]
1. [Color:]

a. [Gray.]

[Rock Groundcover: Semi-round, one-and one-half inch to three-inches (1.5”-3”) granite.
Clean, dry, and free of organic and deleterious materials, locally sourced.]
1. [Color:]

a. [Gray.]

b. [As specified by the Consultant.]

[Rock Groundcover: Round river rock. Clean, dry, and free of organic and deleterious
materials, locally sourced.]

1. [Size:]
a. [Two inches to four inches (2”-4”).]
b. [Four inches to six inches (4-6”).]
2. Color:
a. [White.]
b. [Gray.]

c. [As specified by the Consultant.]
MISCELLANEOUS MATERIALS
Antidesiccant: Water-insoluble emulsion, permeable moisture retarder, film forming, for trees,
as approved by the Office of the City Forester and the Project Manager. Deliver in original,

sealed, and fully labeled containers. Mix and apply according to manufacturer’s instructions.

Pre-Emergent Pesticide: As approved by the Office of the City Forester and the Project
Manager.

Pesticides: EPA registered and approved, and as approved by the Office of the City Forester
and the Project Manager.

Subdrainage: See Division 33 Section “Subdrainage Systems”.

PART 3 - EXECUTION

3.1

A.

B.

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.

1. When conditions detrimental to plant growth are encountered, such as rubble fill, adverse
drainage conditions, obstructions, or utilities, notify the Project Manager before planting.
2. Verify that adequate overhead clearance exists to planting locations.
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3. Suspend planting operations during periods of excessive heat, cold, and/or moisture until
acceptable planting conditions exist. The contractor shall obtain approval from the Office
of the City Forester and the Project Manager when planting in temperatures above ninety
degrees (90°) Fahrenheit.

4, Uniformly moisten excessively dry soil that is not workable.

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 Project
Manager immediately.

1. If contamination is discovered during Construction the Project Manager 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.

2. 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
Project Manager.

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

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.

FINISH GRADING
See Division 31, Sections “Earth Moving and 32 Sections “Soil Preparation” and “Topsoil”.
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 City.

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 Project Manager.

Layout, stake and label all individual tree locations for approval by the Project Manager prior to
installing trees.

Outline planting beds and mark plant locations within the bed(s) for approval by the Project

Manager prior to installing any plant material or mow bands. Make adjustments as directed by

the Project Manager at no additional cost to the City.

1. 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.
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3.5

3.6

Prepare planting area for soil placement and mix planting soil according to Division 32 Section
“Soil Preparation”.

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 Office of the City
Forester and Project Manager have 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.

WEED CONTROL

Do not proceed with landscape work until weed growth has been controlled and eliminated, per
Division 32 Section “Soil Preparation”.

See Division 32 Section “Soil Preparation” for detailed weed control measures.

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

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.
1. Balled and Burlapped Trees:

a. 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 one to two inches (17 - 2””) higher than finished grade.

b. 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.

c. Excavate a minimum two times (2X) as wide as ball diameter at base of pit.
Excavate a minimum of three to four times (3X —4X) as wide as ball diameter at top
of pit. Slope sides of the pit as shown on the detail.

2. Container-Grown Trees and Shrubs:

a. 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 one to two-inches
(17 - 2”) above adjacent finish grades as indicated.

b. Excavate approximately two times (2X) times as wide as container diameter at base
of pit. Excavate a minimum of three to four times (3X — 4X) as wide as container
diameter at top of pit.

Obstructions:
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Utilities: Notify the Project Manager immediately of utilities that conflict or may
potentially conflict with proposed plant locations. In such cases, alternative plant
locations will be determined by the Project Manager.

Notify the Project Manager prior to planting if unexpected rock or obstructions
detrimental to trees or shrubs are encountered in excavation.

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

PLANTING TREES AND SHRUBS

1.
2.

3.

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 one to
two-inches (17 to 2”) 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 (2/3) 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.

Container Grown Stock:

1.
2.

Carefully remove containers so as not to damage root balls.

Shave exterior 1” 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
one to two inches (17 to 2”°) 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
two-inches (2”) above adjacent finished grade.

1.
2.

Backfill: As specified in Part 2 - Products.

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.
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3.8

3.9

3.10

3.11

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 Office of the City Forester 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.

1. 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 Office of the City
Forester and the Project Manager.

2. Contractor shall be responsible for wrapping, re-wrapping if needed, and unwrapping
trees during the warranty period.

PRUNING OF PLANTS

Prune only damaged or dead branches as directed by the Office of the City Forester and the
Project Manager.

TREE STABILIZATION

Install site-fabricated trunk stabilization as follows, unless otherwise indicated on Contract

Drawings.

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

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

3. Securely attach specified wire to stakes.

4. Support trees with specified wire and tree tie webbing from the tree trunk to each stake.

Allow one to two inches (1” to 2”) of slack to avoid rigid restraint of the tree.

5. For staked trees: Attach twenty-four inch (24””) long by one-half inch (1/2”’) diameter PVC
pipe flagging to each wire.

6. For guyed trees: Must have prior approval from Office of the City Forester.

MULCHING

Trees in Turfgrass and Beds: Create a forty-eight-inch (48”) radius from the outside of the
trunk, by three inch (3”) high formed soil berm around tree and fill with three-inch (3”’) deep
specified wood mulch. Mulch shall be kept four to six-inches (4”-6”) away from tree trunk.

[Trees in Native Seeding Areas or Turfgrass Conversion Areas: Create a seventy-two-
inch (72”) radius from the outside of the trunk and fill with three-inch (3”) deep specified
wood mulch. Mulch shall be kept four to six-inches (4”-6) away from tree trunk.]

Shrubs, Perennials, and Grasses:

1. Mulch backfilled surfaces of pits, planting beds areas, and other areas indicated or as
directed by the Project Manager.

2. [Organic Mulch in shrub bed areas: Apply three-inch (3”) thick layer of mulch and
finish level with adjacent finish grades. Do not place mulch against stems of plants.]
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3.12

3.13

3.14

3.15

3. [Rock Groundcover in shrub bed areas - squeegee and/or crusher fines: Apply two
inches to three inches (27-3”) thick layer of mulch and finish level with adjacent
finished grades. Do not place mulch against the stems of plants.]

4. [Rock Groundcover in shrub bed areas — granite and/or river rock: Apply two
inches to three inches (2”-3”) thick layer of rock groundcover and finish level with
adjacent finished grades. Do not place mulch against the stems of plants.]

5. [Shrubs, Perennials, and Grasses planted within Native Seeding Areas or Turf
Conversion Areas shall not be mulched.]

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 Office of the City
Forester.

When deciduous plants are moved in full leaf, the Office of the City Forester and the Project
Manager may direct the use of an antidesiccant at nursery before moving and again two (2)
weeks after planting. Antidessicant to be supplied and applied by Contractor at no additional
cost to the City.

CLEANING

Perform cleaning during installation of the work and upon completion of the Work, to the
satisfaction of the Project Manager. 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 City.

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 City.

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

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.

MAINTENANCE

The Contractor shall be responsible for maintaining all trees, plants, and groundcovers until
Substantial Completion is issued. The Contractor shall also ensure survival of the newly planted
trees, plants, and groundcovers through the Warranty period, which may include winter
watering when there is not adequate precipitation to promote plant health.

Maintain trees by pruning as directed by the Office of the City Forester or the Project Manager,
cultivating, season appropriate watering, mulching, weeding, wrapping, unwrapping, restoring
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3.16

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.

1. Watering Amount:

a. Minimum watering requirements shall be twenty-five (25) gallons of water per
caliper inch of every tree when temperatures are at or above forty degrees (40°) F.
b. Watering frequency shall be based on the average soil moisture level throughout

the planting area.

1) An average of six (6) “Average” on a soil moisture meter shall be
maintained during establishment.

2) Readings shall be taken every two (2) weeks at a minimum during the
Construction period and at a minimum of four (4) locations throughout the
planting area.

2. Readings shall be taken at a depth of eight inches (8”).At time of Substantial Completion,
verify that tree-watering devices are in good working order and leave them in place.
Replace improperly functioning devices.

If Landscape Management and Maintenance is included in the Contract then the Contractor
shall continue maintenance of all trees, shrubs, and groundcovers after Substantial Completion
as specified in Division 32 Section “Landscape Management and Maintenance”.

TREE WARRANTY REPLACEMENTS

All warranty plant replacements shall be completed in the spring once the park irrigation system
is activated. Coordinate the schedule for replacements with the Project Manager.

Ensure that all plant replacements meet the requirements specified in Division 32 Section “Trees,
Plants, and Groundcovers” sub section 3.4 Field Quality Control.

Remedial Actions:

1. Replace any plant materials that have been excessively pruned, more than twenty percent
(20%) percent die back in the central leader, or in an unhealthy or declining condition
immediately upon notice from the Project Manager during warranty period.

2. Immediately remove dead plants and replace unless required to plant in the succeeding
planting season.

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.

All tree stabilization materials shall be removed by the end of the Warranty period, if not done
prior, unless otherwise directed by the Office of the City Forester and the Project Manager.
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PART 4 - MEASUREMENT AND PAYMENT

4.1

4.2

A.

MEASUREMENT [Consultant to select A or B]

Measurement will be based on the percentage complete for the lump sum contract amount for
Trees, Plants, and Groundcovers.

Measurement will be made by the contract unit specified for Trees, Plants, and
Groundcovers. Measurement shall include the actual number of units of specified material(s)
placed and accepted at the locations shown on the Contract Drawings, or as directed by the
Project Manager, and in accordance with the Specifications.

PAYMENT

Payment will be made at the [contract unit] [lump sum contract] price, and shall include
required materials, transportation, equipment, labor, earthwork, loading, transporting,
stockpiling, disposing, hauling off, watering, dust control, erosion and sediment control, fine
grading, <Insert additional items> maintenance of temporary protection by fencing or other
means, watering and all maintenance required until Final Acceptance of the work as required in
accordance with the Contract Drawings and Specifications.

END OF SECTION 32 93 00
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PART 1

SECTION 05 05 23
WELDING
GENERAL

1.1 SUMMARY

A.
B.

Section includes general information and execution for welding.
Related Sections:
1. SECTION 05 50 00 — METAL FABRICATIONS

1.2 REFERENCES

A

B.

C.

D.

American Society for Nondestructive Testing (ASNT):

1. SNT-TC-1A — Recommended Practice, Personnel Qualification and Certification in Nondestructive Testing
American Society of Mechanical Engineers (ASME):

1. Boiler and Pressure Vessel Code

American Water Works Association (AWWA):

1. C206 - Field Welding of Steel Water Pipe

American Welding Society (AWS):

1. D1.1 — Structural Welding Code — Steel

2. QC1 - Specification for AWS Certification of Welding Inspectors

1.3 SUBMITTALS

A

oo

E.

Shop Drawings:

1. Information regarding the location, type, size, and extent of welds.

2. Distinguish between shop and field welds.

3. Control joints or groups of joints in which the welding sequence is especially important to minimize shrinkage stresses
and distortion.

4. Specify the groove depths applicable for the effective throat required for the welding process.

5. Indicate welding positions and the details of the welded joints and the preparation of parent metal that is required to
make them.

6. Joints in accordance with AWS D1.1, Section 3 shall be so noted on the Shop Drawings; joints that do not meet this
requirement shall be qualified in accordance with AWS D1.1, Section 4.

7. Nondestructive testing procedure specifications prepared in accordance with the applicable Welding Code.

Quality Control Submittals:

1.  Welder/welding operator qualifications.

2. Shop welding inspector credentials.

3. Shop welding inspector’s report.

Submittals required in this Section shall be submitted and approved prior to performing welding operations.

Prequalify welding procedures in accordance with the applicable code:
Submit a Welding Procedure Specification for each weld to be used (field or shop). For each Submittal clearly
indicate whether the weld is prequalified under the AWS code.

2. Use welds which are prequalified in accordance with AWS D1.1, Clause 3.

3. Forspecial conditions where the CONTRACTOR proposes to use welds which are not prequalified under AWS D1.1,
the welds shall be qualified by testing:
a. Submit a written statement explaining why a prequalified weld cannot be used in the situation.
b. Submit a Procedure Qualification Record for each weld procedure that is not prequalified, in accordance with

AWS D1.1, Clause 4.
c. Variables noted in the Procedure Qualification Record shall be able to be duplicated and the welder performing
the weld shall be qualified to meet the criteria of the submitted weld procedure.
Provide welding procedures for, but not limited to, longitudinal and girth or spiral welds for pipe cylinders, spigot and bell
ring attachments, reinforcing plate and ring flange welds, plates for lug connections, and structural welding.

1.4 QUALITY ASSURANCE

A

ocow

Perform welding with skilled welders, welding operators, and tackers who have adequate experience in the methods and

materials to be used. Qualify welders, welding operators, and tackers in accordance with the applicable code. Welders

performing field welds on pipe shall be qualified in accordance with AWS D1.1 or ASME Boiler and Pressure Vessel

Code, Section IX using test position 6G. Qualify welders on positions in which they are welding. Welding completed by

welders who are not qualified shall be rejected.

Welding Inspector: AWS certified, in accordance with AWS QC1, with prior inspections experience of welds specified.

Testing Agency: Personnel performing tests shall be NDT Level Il Certified in accordance with ASNT SNT-TC-1A.

Qualifications:

1.  Welders, welding operators, and tackers shall be qualified by an independent, local, approved testing agency. Submit
evidence of qualification, including proof that each welder, welding operator, and tacker has been continuously
engaged in the given process of welding for which the welder, welding operator, or tacker is qualified with no gaps
in experience of more than 6 months. Welders, welding operators, and tackers with gaps in experience of more than
6 months, and those whose ability is questioned by the ENGINEER for a specific reason, shall undergo requalification
under the provisions of the applicable standard.

2. Machines and electrodes similar to those used in the Work shall be used in qualification tests. Tests for qualification
shall be performed in the presence of the testing agency or in the presence of a certified welding inspector appointed
by the testing agency. Furnish material and bear the expense of qualifying welders and furnish copies of certifications
to the ENGINEER or designated representative.
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3. If radiographic testing is used in lieu of the prescribed AWS bend tests, the weld reinforcements do not need to be
ground or otherwise smoothed for inspection unless surface irregularities or the juncture with the base metal would
cause objectionable weld discontinuities to be obscured in the radiograph. The test coupon shall be radiographed
from the top center line to the bottom center line on either side. Radiographic testing shall follow the procedure in
accordance with AWS D1.1. Film and test specimens shall be provided to the ENGINEER.

4. Welders on steel pipe shall be qualified for groove welding in all four positions (flat, overhead, vertical, and
horizontal). This qualification can be achieved with a single test or a combination of tests.

5. Welds on pipe less than 24 inches in diameter, welds with groove angles less than 30 degree, or welding performed
from one side without backing require their own Welding Procedure Specification and Procedure Qualification
Record in accordance with AWS D1.1, Clause 4. The welder also needs to be qualified to perform these procedures
in accordance with AWS D1.1, Clause 4.

E. Welding and Nondestructive Testing Requirements:

Welding and Nondestructive Testing

Governing Submit Submit Welder/ | On-site Welding Submit Written Nondestructive
Specification Welding Welding Welding Construction Nondestructive Testin
Section No. Codes or Procedure Operator Project Inspector | Testing Procedure Re uirem?ents
Standards Spec. Qualifications Required Specifications q
AWS D1.1 100% visual
0505 23 Structural testing .of all
055000 | Welding Code- Yes Yes No No welds; as
Steel specified in this
Section
PART2 PRODUCTS (NOT USED)
PART3 EXECUTION
3.1 PREPARATION

A. Site Work: For pipe welding in a trench, excavate the bottom of the trench sufficient to allow for welding and to provide
the ENGINEER adequate space to inspect the weld. The bottom of the trench shall not contain standing water.
B. Welders: The ENGINEER will verify that welders on-site have approved Welder Qualification Test Records.
C. Materials:
1. The ENGINEER will verify that filler metals match the Welding Procedure Specification.
2. The ENGINEER will verify that shielding requirements are in accordance with the Welding Procedure Specification.
3. Low hydrogen electrodes (such as E7018) shall be stored in unopened containers or in an oven and shall not exceed
a 4 hour to 10 hour exposure time with rebaking in accordance with AWS D1.1.
D. Metal Preparation:
1. Parent metal shall be cleaned of all coating, deposits, or residues and shall be dry.
2. Parent metal shall be preheated as detailed on the Welding Procedure Specification. As a minimum, parent metal
shall be preheated to 70°F if the metal surface temperature is below 32°F.
E. Wind Considerations: For flux-cored arc welding, Work shall be sheltered if wind speeds are over 5 mph.
INSTALLATION

3.2
A.  Welding:
1. In accordance with the applicable AWS codes.
2. For weld procedures qualified by testing, welding shall be performed in the presence of a certified welding inspector.
3. Complete join penetrations on pipe weld:
a. Use backing plates for pipe diameters less than or equal to 27 inches.
b. Use back gouging with back welding for pipe diameters over 27 inches.
B. Weld Completion:
1. Allow weld to cool naturally.
2. Do not spray water or other substances on a hot weld to speed up cooling.
3. The Work schedule shall include time for the weld to cool.
3.3 QUALITY CONTROL
A. ENGINEER Inspection: Field welds shall be visually inspected by the CONTRACTOR in accordance with AWS D1.1,
Table 6.1 and logged in the daily report.
B.  Non-Destructive Testing by the CONTRACTOR:
1. The CONTRACTOR’s certified welding inspector shall perform non-destructive testing of 10% of welded joints, as
selected by the OWNER using the following methods:
a. Single welded lap joints: Either dye penetrant or magnetic particle tested.
b. Single with seal welded lap joints: Air tested in accordance with AWWA C206.
c. Field butt joints: Ultrasonic testing of 100% of the joints.
2. Certified welding inspector test results shall be submitted to the ENGINEER.
3. Welds with non-passing test results shall be repaired and retested at the CONTRACTOR’s expense.
END OF SECTION
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PART 1

SECTION 13 47 16
ISOLATION AND BONDING FOR CATHODIC PROTECTION
GENERAL

1.1 SUMMARY

A.
B.

Section includes general information, products, and execution for isolation and bonding for cathodic protection.
Related Sections:

SECTION 09 97 13.04 —- WAX TAPE COATINGS

SECTION 13 47 13 — COMMON WORK RESULTS FOR CATHODIC PROTECTION

SECTION 13 47 17 — COMMISSIONING AND TESTING OF CATHODIC PROTECTION SYSTEMS
SECTION 22 00 00 — PLUMBING

SECTION 26 05 19 — LOW-VOLTAGE CONDUCTORS

SECTION 33 14 11 — WATER UTILITY TRANSMISSION AND DISTRIBUTION PIPING — GENERAL

QOTRLN =

1.2 REFERENCES

A

B.

American Water Works Association (AWWA):

1. C 219 - Bolted, Sleeve-Type Couplings for Plain-End Pipe

ASTM International (ASTM):

1. D 1248 — Standard Specification for Polyethylene Plastics Extrusion Materials for Wire and Cable
2. F 436 — Standard Specification for Hardened Steel Washers

NACE International (NACE):

1. SP0169 - Control of External Corrosion on Underground or Submerged Metallic Piping Systems
2. SP0286 — Electrical Isolation of Cathodically Protected Pipelines

1.3 SUBMITTALS

A.
B.

C.

As specified in SECTION 13 47 13.

Quality Control Submittals:

1. Senior Corrosion Technologist qualifications: As specified in SECTION 13 47 13.

Warranty Documentation:

1. Sample warranty.

2. Warranty.

Testing Data: As specified in SECTION 13 47 17.

The following checklist can be found online in DW’s CPPM: https://www.denverwater.org/contractors/construction-
information/design-standards/capital-projects-procedures-manual.

1. Contractor Corrosion Prevention Project Progress Checklist.

1.4 QUALITY ASSURANCE

A.
B.

C.

D.
1.5 WAR

A.

PART 2

Senior Corrosion Technologist: As specified in SECTION 13 47 13.

Provide the Manufacturer’s certification that materials components meet the requirements of the Contract Documents;
include references for the applicable Sections and standard details.

Provide the Manufacturer’'s stamp on materials components.

Materials, fabrication, and installation are subject to inspection and testing by the ENGINEER.

RANTY

Warranty for 1 year from the Substantial Completion date for the satisfactory performance and installation of the flange
electrical isolation and joint continuity bonding for cathodically protected metallic piping systems and associated
appurtenances.

PRODUCTS

2.1 APPROVED MANUFACTURERS

A

o o

m

Insulating Flange Gasket:
Durlon 8600
Garlock 3200
KlingerSil C-4324
KlingerSil C-6400
Leader 940
. Lamon’s L441
BSTC:
1. As specified in SECTION 33 14 11
Valve Stem Insulation:
1. Lovejoy Spider
Hardware Protection Caps:
1. Advance Products and Systems, Inc., Radolid Protection Caps
Insulating Dielectric Unions and Couplings:
1. Watts LF3003:
a. Hart Industrial Unions

oorwN

2.2 MATERIALS

A.  Provide Flange Isolation Sets:
1. As specified in SECTION 33 14 11.
2. Provide where shown on the Drawings.
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7.

8.

Include slip-on insulating gasket, insulating sleeves, insulating washers or combination sleeve and washers, and
steel washers.

Insulating flange gasket:

a. Non-asbestos, full face, 1/8 inch thick and unsegmented.

b. Aramid fiber with SBR binder.

c. Weld-neck insulating gaskets shall not be used without the ENGINEER’s approval.
Insulating sleeves and washers for stud diameters 1 1/2 inches or smaller:

a. Two-piece, 1/32 inch thick.

b. Material: G10.

c. Insulating washer: Diamond-Hyde or G10.

d. Sleeve lengths: One flange thickness plus one gasket thickness.

e. Flange bolt holes: 1/4 inch oversized.

Insulating sleeves and washers for stud diameters larger than 1 1/2 inches:

a. Two-piece, 1/32 inch thick.

b. Material: G10.

c. Insulating washer: Diamond-Hyde or G10.

d. Sleeve lengths: One flange thickness plus two gasket thicknesses.

e. Flange bolt holes: 1/4 inch oversized.

Steel washers: Hardened steel in accordance with ASTM F 436.

Thread Lubricant: Non-conductive, non-metallic based lubricant.

B. BSTC: Manufactured in accordance with AWWA C 219 and as specified in SECTION 33 14 11.
C. Valve Stem Insulation:

1.
2.

Finger coupler.
Material: SOX, NBR, Rubber, Nitrile Butadlene, Buna-N Rubber.

D. Joint Continuity Bonding:

1.
2.

3.

7.
8.
9

As specified in SECTION 26 05 19.

Provide #2 AWG, #4 AWG, or #8 AWG conductors on push-on, mechanical, or uninsulated flanged joints; welded
steel pipe does not require bond conductor.

Type: AWG solid or stranded copper conductor rated at 600 V, HMWPE insulation suitable for direct burial in
corrosive soil or water in accordance with ASTM D 1248, Type 1, Class C.

Conductor size and number of conductors required:

Pipe Size Const?::tor No. of Conductors
(Inches) (AWG) per Joint
12 and smaller #8 2
14 to 36 #4 2
40 and larger #2 3

Conductor insulation: As determined by the ENGINEER and shown on the Drawings in the conduit and conductor
schedule.

Length: Sufficient to accommodate pipe or joint movement without damage to conductor or exothermic weld; 1
inch minimum slack on each side or 2 inches total.

Provide with formed copper sleeves at each end of the conductor.

The wire conductor for field-applied sleeves shall extend a 1/4 inch beyond the end of the copper sleeve.

Angle the end of factory-formed sleeves to allow the end of the conductor to be exposed to the exothermic weld
material.

E. Hardware Protection Caps:

1.
2.

Type: Low-density PE for nuts or bolts with washers.
Color: Black

F. Insulating Dielectric Unions and Couplings on Outlets: Install on all outlet connections including but not limited to
process and instrumentation piping, drains, corporation stops, air valves, and pressure sensing assemblies. Insulating
couplings or fittings that only electrically isolate the interior of the pipe are not acceptable. Approved Manufacturers
shall be as specified in SECTION 22 00 00.

PART3 EXECUTION
3.1 INSTALLATION
A. Insulated Flange Gasket Sets:

1.

el e

N

Install as shown on the Drawings, in accordance with the Manufacturer’s instructions, and in accordance with
NACE SP0286.

Clean flange surfaces and holes of dirt, grease, oil, and contamination.

Examine flange and bolt hole surfaces for burrs, sharp edges, or spurs.

Remove irregularities.

Align flanges concentric and parallel.

Line up bolt holes with non-tapering drift pins at a minimum of three locations with 120 degrees of separation to
prevent damage to insulating sleeves.

Protect the gasket from damage.
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8. Do not use grease, lubricant, or adhesives on flange faces or on the gasket.

9. Measure and adjust the sleeve length as specified in this Section.

10. Insert sleeves over studs and place a metal washer over the end. Line up holes in the flange and install a stud
with the sleeve into place.

11. Do not force the stud insulating sleeve into the flange.

12. Check alignment and readjust as required.

13. If damaged, replace the insulating sleeve.

14. Place a metal washer on the end of the insulating sleeve and secure it with a nut.

15. Tighten studs a few turns at a time, in sequence, and use the sequence in accordance with the Contract
Documents until the studs are uniformly tightened and both flanges are in uniform contact with the gasket.

16. Repeat the tightening sequence with a torque wrench at the Manufacturer’'s recommended torque value.

17. Install the bond station as shown on the Drawings as specified in SECTION 13 47 13.

18. Test the flange to ensure the insulator is functioning properly prior to backfilling.

19. The Senior Corrosion Technologist shall test the joint to assure proper functionality of the insulator and the bond
site as specified in SECTION 13 47 17.

20. Contact the ENGINEER a minimum of 2 days prior to testing.

21. The ENGINEER may observe or assist with testing. Allow the ENGINEER adequate time to inspect insulating
flanges prior to backfill.

22. For failed insulated flanged joints:
a. Disassemble joint.
b. Replace malfunctioning insulation materials.
c. Reassemble joint using new studs.
d. Retestjoint as specified in this Section.
e. Contact the ENGINEER as specified in this Section.

23. Install wax tape on flanges and bolts as specified in SECTION 09 97 13.04.

24. Do not install pipe stands or other appurtenance items across insulating flange sets.

B. BSTC:
1. Install in accordance with NACE SP0286 and as specified in SECTION 33 14 11.
2. Coat with wax tape as specified in SECTION 09 97 13.04.

C. Valve Stem Insulation: Install in accordance with the Manufacturer's recommendations.
D. Joint Continuity Bonding:

1.

Bond non-insulated, push-on, and flexible coupled joints to provide electrical continuity across joints. Bonding
conductors shall be as follows:

Nominal Pipe Diameter Wire Size (AWG)
4 inch to 12 inch #8 HMWPE
16 inch to 20 inch #4 HMWPE
24 inch < 36 inch #4 HMWPE
36 inch < 60 inch #2 HMWPE
60 inch or larger 2x #2 HMWPE
2. Electrical bonding shall be in accordance with NACE SP0169.
3. The size and number of conductors needed per joint shall be in accordance with this Section.
4. Prepare metallic surfaces and attach electrical bonding conductors to metallic surfaces with exothermic welds as
specified in SECTION 13 47 13.
5. Repair coating and lining damage.
6. Push-on joints:
a. Cut the conductor to proper length.
b. Strip 1 inch of insulation from each end of the conductor.
c. Attach copper sleeves to the bare ends of the conductor.
d. Exothermic weld one end of the conductor to the bell of the joint and the other end of the conductor to the
spigot of the joint.
e. Visually and physically test the quality of connections by tapping with a hammer and lightly pulling on the
conductor.
f.  Remove and replace visually defective, porous, or inadequate exothermic welds.
7. Flanged joints:
a. Cut the conductor to the proper length.
b. Strip 1 inch of insulation from each end of the conductor.
c. Attach copper sleeves to the bare ends of the conductor.
d. Exothermic weld one end of the wire to one flange and the other end of the conductor to the opposite flange.
e. Test the conductors as described herein.
8. BSTC:
a. Cut the conductor to the proper length.
b. Strip 1 inch of insulation from each end of the conductor.
c. Attach copper sleeves to the bare ends of the conductor.
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d. Exothermic weld one end of Conductor 1 to the pipe and the other end of Conductor 1 to the barrel of the
coupling.
e. Exothermic weld one end of Conductor 2 to the barrel of the coupling and the other end of Conductor 2 to the
opposite side of the pipe.
f.  Exothermic weld one end of Conductor 3 to the pipe and the other end of Conductor 3 to one follower ring.
g. Exothermic weld one end of Conductor 4 to the opposite follower ring and the other end of Conductor 4 to the
corresponding side of the pipe.
h. Test the conductors as described herein.
i.  Forinsulated coupling, omit steps e and g.
E. Backfiling — Bond Conductors:
1. Protect joint continuity bond conductors to prevent damage to the conductor or the insulation during backfilling.
2. Perform continuity testing by means of a pipe locator at intervals determined by the ENGINEER prior to the Final
Completion date. Record test results.
3. Replace joint continuity bond conductors found to be damaged or to have a high resistance connection at no
additional expense to the OWNER.
4. GPS locations: As specified in SECTION 13 47 13.
F. Hardware Protection Caps: Install in accordance with the Manufacturer’'s recommendations.
G. Do notinstall pipe stands or other appurtenances across insulating flanges or couplings.
3.2 QUALITY CONTROL
A. Intermittent and Final Testing: As specified in SECTION 13 47 17.
B. Testinsulating flanges and couplings immediately prior to backfill, and immediately following backfill.
END OF SECTION
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SECTION 31 23 13
SUBGRADE PREPARATION

PART1 GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

SUMMARY
A.  Section includes general information, products, and execution for subgrade preparation.
B. Related Sections:
SECTION 01 40 00 — QUALITY REQUIREMENTS
SECTION 02 41 19 — SELECTIVE DEMOLITION
SECTION 31 23 16 — EXCAVATION
SECTION 31 23 19 — DEWATERING
SECTION 31 23 23 — FILL
REFERENCES
A.  ASTM International (ASTM):
1. D698 — Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-
Ibf/ft3 (600 kN-m/m3))
2. D 6938 — Standard Test Method for In Place Density and Water Content of Soil Aggregate by Nuclear Methods
(Shallow Depth)
B. Colorado Department of Transportation (CDOT):
1. Standard Specification for Road and Bridge Construction
DEFINITIONS
A.  Optimum Moisture Content: As specified in SECTION 31 23 23.
B. Prepared Ground Surface: The top of a compacted lift of soil backfill prepared in accordance with the requirements; can be
working grade or final grade.

arON -~

C. Compaction: As specified in SECTION 31 23 23.

D. Relative Density: As specified in SECTION 31 23 23.

E. Subgrade: The layer of existing soil after the completion of clearing and grubbing, the scalping of sod, the stripping of
topsoil, and excavation to grade prior to the placement of fill or concrete.

F.  Proof-Rolling: The testing of subgrade by compactive effort to identify areas that will not support future loading without

excessive settlement.

SEQUENCING AND SCHEDULING

A.  Complete applicable Work as specified in SECTION 02 41 19 and SECTION 31 23 16 prior to subgrade preparation.

QUALITY ASSURANCE

A. Notify the ENGINEER in writing when the subgrade is ready for compaction or proof-rolling or when compaction or
proof-rolling is resumed after a period of extended inactivity.

SITE CONDITIONS

A.  Environmental Requirements: Prepare subgrade when unfrozen and free of ice and snow.

PART2 PRODUCTS

2.1

MATERIALS
A. Inaccordance with CDOT Standard Specification for Road and Bridge Construction, Division 700.

PART 3 EXECUTION

3.1

3.2

GENERAL
. Shape subgrade to produce as uniform and regular a profile as possible, with no abrupt changes in slope, sharp
projections, overhangs, or benches, except as shown on the Drawings or approved by the ENGINEER.
B Keep subgrade free of water, debris, and foreign matter during compaction or proof-rolling.
C. Bring subgrade to proper grade and cross-section, then either proof-roll or scarify to a depth of 12 inches, and uniformly
compact the surface. The method to be used shall be determined by the ENGINEER for Project-specific conditions.
D. Do not use sections of prepared ground surface as haul roads; protect prepared subgrade from traffic.
E. Maintain the prepared ground surface in a finished condition until the next course is placed.
PREPARATION
A.  Moisture Conditioning:
1. Dry subgrade: Add water, then mix to a uniform moisture content throughout.
2. Wet subgrade: Aerate material by blading, discing, harrowing, or other methods to hasten the drying process.
B. Stabilization:
1. In the event the subgrade layer at the bottom of the excavation below groundwater level is unstable and exhibits
pumping during surface preparation compaction, stabilize subgrade by one of following methods:
a. Increasing dewatering efforts so groundwater is drawn down further than the minimum level as specified in
SECTION 31 23 19.
b. Placing a layer of foundation stabilization rock as specified in SECTION 31 23 23 and proceeding to backfill.
c. Placing foundation stabilization rock only if the groundwater level has been drawn down and subgrade is still
insufficient.
d. In moderately unstable conditions, to avoid excessive over-excavation, a geosynthetic reinforcement material may
be placed on native materials below stabilization rock. Stabilization rock shall be pushed into subgrade with a
bucket or a track vehicle.
e. When stabilization rock is used, cover it with a layer of geotextile fabric to prevent fines from the material above
escaping into the rock.
2.  Minimum compaction and moisture control requirements apply to the backfill placed regardless of the method used to
stabilize the subgrade. Testing shall begin after 12 inches to 18 inches of material is placed over geotextile fabric.
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C.

A

Subgrade Protection: Protect from damage during foundation cleanup and placement of overlying fill. Protect from physical
damage due to construction equipment and deterioration from frost, wetting and drying, or erosion.

3.3 INSTALLATION

Compaction:

1.

4.
5.

For scarification method:

a. Prior to placing compacted fill, the upper 12 inches of the subgrade soils at the base of the fill zone shall be
scarified, moisture conditioned, and re-compacted to at least 95% of the standard Proctor in accordance with
ASTM D 6938 and ASTM D 698.

b. Maximum dry density at moisture contents within two percentage points of the optimum moisture content for
granular subgrade soils and within zero and plus three percentage points of optimum for clay subgrade materials.

c. Other areas to receive new fill not specifically addressed herein shall be scarified to a depth of at least 8 inches
and re-compacted to at least 95% of the standard Proctor in accordance with ASTM D 6938 and ASTM D 698,
maximum dry density within the moisture bands recommended herein.

For proof-roll method:

a. This method of determining subgrade competency is only permitted with written approval of the ENGINEER based
on geotechnical investigation or site-specific conditions.

b. Use a fully loaded water truck, loader with a full bucket, or other approved vehicle driven on the finished subgrade
to detect soft, loose, or unsuitable material.

Excessive wetting and drying of excavations and prepared subgrade areas shall be avoided during construction. If

prepared subgrade areas are left exposed to precipitation or dry weather for more than 24 hours, scarification, moisture

conditioning, and re-compaction as recommended herein may be required at the Engineer’s discretion.

During extremely hot and dry conditions, the duration of exposure may need to be significantly shorter.

The prepared subgrade soils shall also be protected from freezing. Be prepared to cover or seal or otherwise protect

the prepared subgrade soils.

3.4 QUALITY CONTROL

Remove surface materials at locations designated by the ENGINEER and provide necessary assistance for sampling and
testing.

Perform QA/QC testing as specified in SECTION 01 40 00.

3.5 ADJUSTING

A

B.

A.  For soft or loose subgrade select one of following methods:
1. Adjust moisture content and re-compact.
2. Over-excavate as specified in SECTION 31 23 16 and replace with suitable material from excavation, as specified in

SECTION 31 23 23.

B. Unsuitable Material: Over-excavate as specified in SECTION 31 23 16 and replace with suitable material from excavation

as specified in SECTION 31 23 23.
END OF SECTION
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SECTION 31 23 16
EXCAVATION
PART 1 GENERAL
1.1 SUMMARY
A.  Section includes general information and execution for excavation.
B. Related Sections:
1. SECTION 31 23 19 — DEWATERING
2. SECTION 31 50 00 — EXCAVATION SUPPORT AND PROTECTION
1.2 COORDINATION
A.  Stockpiling Excavated Material:
1. Stockpile excavated material suitable for use as fill or backfill until it is needed.
2. Post signage:
a. Indicate the proposed use of material stockpiled.
b. Ensure signage is clearly worded and readable by equipment operators from a normal seated position from
the directions of approach to each stockpile.
3. Confine stockpiles within approved areas.
4. Do not obstruct roads or streets.
5. Do not stockpile excavated material adjacent to trenches and other excavations unless excavation sideslopes and
excavation support systems are designed, constructed, and maintained for stockpile loads.
6. Do not stockpile excavated materials near or over existing facilities, adjacent property, or completed Work if the
weight of stockpiled material could induce settlement.
1.3 SEQUENCING AND SCHEDULING
A. Excavation Support: Install and maintain, as specified in SECTION 31 50 00, support to the sides of excavations and
prevent the detrimental settlement and lateral movement of existing facilities, adjacent property, and completed Work.
B. Dewatering prior to initiating excavation: As specified in SECTION 31 23 19.
1.4 QUALITY ASSURANCE
A. Provide adequate survey control to avoid unauthorized over-excavation.
PART2 PRODUCTS (NOT USED)
PART3 EXECUTION
3.1 GENERAL
A. Excavate to lines, grades, and dimensions as shown on the Drawings, and as necessary to accomplish Work.
B. Excavate to within a tolerance of +0.1 foot except where dimensions or grades are shown on the Drawings as
maximum or minimum.
C Allow for forms, working space, granular base, topsoil, and similar items, where applicable.
D. Trim to neat lines where concrete is to be placed against earth.
E. Do not over-excavate without the ENGINEER’s written authorization.
F.  Stockpile topsoil removed during excavation that is to be applied after backfill operations.
P
A.

3.2 REPARATION
Trench Excavation:
1. As shown on the Drawings. If not shown on the Drawings, excavation shall be:
a. Minimum width:
1) Single pipes, conduits, direct-buried cables, and ductbanks: 24 inches greater than the OD or width of
pipe, conduit, direct-buried cable, or ductbank.
2) Multiple pipes, conduits, cables, or ductbanks in a single trench: 24 inches greater than the aggregate
width of pipes, conduits, cables, ductbanks, plus space between.
3) Increase widths by thicknesses of sheeting.
4) At the bottom and the top of pipe: Minimum 24 inches plus the OD of pipe and a maximum 36 inches plus
the OD of pipe.
b.  Minimum depth: 6 inches below the bottom of pipe or below the bottom of encasement if applicable.
2. Excavate sides and maintain as vertical as practical. Use shoring as necessary to maintain integrity and safety of
excavation sides.
3. Excavate as needed outside the normal trench section at field joints for field connection operations.
B. Embankment and Cut Slopes:
1. Shape, trim, and finish cut slopes to be in accordance with the lines, grades, and cross-sections as shown on the
Drawings with proper allowance for topsoil or slope protection as shown on the Drawings.
2. Remove stones and rock that exceed 3 inches in size and that are loose and may roll down the slope.
3. Remove exposed roots from cut slopes.
4. Round the tops of cut slopes in the soil to not less than a 6 foot radius, provided such rounding does not extend
off-site or outside easements and ROW or adversely impact existing facilities, adjacent property, or completed
Work.
5. Construct berms around the tops of excavations to provide protection from surface runoff entering excavation.
C. Disposal of Spoil: Material 3 inches and larger, asphalt, concrete, organic material, and other such unsuitable material
for fill or backfill shall be disposed off-site.
END OF SECTION
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SECTION 31 23 19
DEWATERING
PART 1 GENERAL
1.1 SUMMARY
A.  Section includes general information and execution for dewatering.
B. Related Sections:

1. SECTION 01 50 00 — CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

2. SECTION 3123 23 — FILL
1.2 SUBMITTALS

A.  Shop Drawings:

1. Dewatering systems.

2. Water control plan; as a minimum, include the following:

a. Descriptions of proposed groundwater and surface water control facilities including, but not limited to,
equipment, methods, standby equipment and power supply, pollution control facilities, discharge locations to
be utilized, and provisions for immediate temporary water supply as required.

b. Drawings showing the locations, dimensions, and relationships of the elements of each system.

c. If asystem is modified during installation or operation, revise or amend and resubmit the water control plan.

B. Discharge Permits (as specified in SECTION 01 50 00):

1. General Permit COG080000 — Discharges from Short-term (<2 years) Construction Dewatering Activities

2. General Permit COG317000 — Discharges from Short-term (<2 years) Remediation Activities
1.3 SITE CONDITIONS

A. Anticipated groundwater depths are described in the subsurface investigation report found as an Exhibit to this
contract.
PART 2 PRODUCTS (NOT USED)
PART3 EXECUTION
3.1 GENERAL
A. Continuously control water, including during weekends, holidays, and periods of Work stoppages. Provide adequate
backup systems to maintain the control of water.
3.2 PREPARATION
A. Water Disposal:

1. Obtain a discharge permit for water disposal.

2. Adhere to permit requirements.

3. Treat the water collected by dewatering operations, as required, prior to discharge.

4. Discharge water as required by the discharge permit and in a manner that will not cause erosion or flooding or
otherwise damage existing facilities, completed Work, or adjacent property. Provide analytical data as required by
the permit.

3.3 INSTALLATION
A. Dewatering Systems:

1. Provide sufficient size and capacity systems to permit dry excavation and subsequent construction, and to lower
and maintain the groundwater level a minimum of 1 foot below the lowest point of excavation.

2. Continuously maintain excavations free of water, regardless of the source, and until backfilled to the final grades
as shown on the Drawings.

3. Maintain excavation and backfill activities on a surface that is free of standing or running groundwater or surface
runoff.

4. Protect excavations from surface runoff.

5. Design, operate, and maintain dewatering systems to prevent the loss of ground as water is removed. Avoid
inducing settlement or damage to existing facilities, completed Work, or an adjacent property; relieve artesian
pressures and resultant uplift of the excavation bottom.

Provide ditches and sumps as necessary to collect water from local seeps.
If dewatering systems fail during backfilling operations:
a. Repair or replace the failing components of the system to avoid the saturation of placed material.
b. If placed material becomes saturated, excavate a 3 foot thick layer of soil from the excavation and replace
with material as specified in SECTION 31 23 23.
c. Material excavated under this provision may be reused once dried to the proper moisture content.
B. Dewatering Wells at Dams: Do not install dewatering wells on or within 50 feet of the toe of the dam or water-retaining
embankment using jetting techniques.
3.4 PROTECTION
A. Make an assessment of the potential for a dewatering induced settlement.
B. Provide and operate devices or systems including, but not limited to, reinjection wells, infiltration trenches, and cutoff
walls necessary to prevent damage to existing facilities, completed Work, and adjacent property.
C. Securely support existing facilities, completed Work, and adjacent property vulnerable to settlement due to dewatering
D

No

operations.
Support shall include, but not be limited to, bracing, underpinning, or compaction grouting.
END OF SECTION
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SECTION 31 23 23
FILL
PART 1 GENERAL
1.1 SUMMARY
A.  Section includes general information, products, and execution for fill.
B. Related Sections:
SECTION 01 40 00 — QUALITY REQUIREMENTS
SECTION 03 30 00 — CAST-IN-PLACE CONCRETE
SECTION 31 23 13 — SUBGRADE PREPARATION
SECTION 31 23 33 — TRENCH BACKFILL
SECTION 32 11 23 — AGGREGATE BASE COURSE
1.2 REFERENCES
A.  ASTM International (ASTM):
1. C 33 - Standard Specification for Concrete Aggregates
2. D75 - Standard Practice for Sampling Aggregates
3. D698 — Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort
(12,400 ft-Ibf/ft3 (600 kN-m/m3))
4. D 1556 — Standard Test Method for Density and Unit Weight of Soil in Place by Sand-Cone Method
5. D 4253 - Standard Test Methods for Maximum Index Density and Unit Weight of Soils Using a Vibratory Table
6. D 4254 — Standard Test Methods for Minimum Index Density and Unit Weight of Soils and Calculation of Relative
Density
7. D 4643 - Standard Test Method for Determination of Water Content of Soil and Rock by Microwave Oven Heating
8. D 6913 — Standard Test Methods for Particle-Size Distribution (Gradation) of Soil Using Sieve Analysis
9. D 6938 — Standard Test Method for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear
Methods (Shallow Depth)
B. Colorado Department of Transportation (CDOT):
1. Standard Specification for Road and Bridge Construction
1.3 DEFINITIONS
A.  Borrow Material: Material from required excavations or from designated borrow areas on or near the site.
B. Certified/Certification: Prepared, stamped, and signed by a Professional Engineer registered in the State of Colorado.
C. Compaction:
1. Ratio, in percent, of as-compacted field dry density to laboratory maximum dry density as determined in
accordance with ASTM D 698.
2. Verification that the proper ASTM D 698 Proctor Curve is being used for the individual test may require collecting a
soil sample from the location of the test for running of a one-point Proctor Test to correlate to the full Proctor
Curve. This verification shall be done on soil materials other than imported materials that have been processed
through a controlled screening process for consistency.
3. Apply corrections for oversize material to as-compacted field dry density or maximum dry density, as determined
by the ENGINEER.
D. Completed Course: Course or layer ready for the next layer or next phase of Work, free from irregularities with a
smooth, tight, even surface, true rolling, and cross-section.
Embankment Material: Fill materials required to raise existing grade in areas other than under structures and
pavements.
Fines: Materials passing No. 200 sieve as determined in accordance with ASTM D 6913.
Imported Material: Materials obtained from sources off-site that are suitable for specified use.
Influence Area: The area within planes sloped downward and outward at a 60 degree angle from horizontal measured
from 5 feet outside the proposed structure lines as shown on the Drawings.
Lift: The loose, uncompacted, layer of material.
Moisture Content: In place moisture content of fill material being compacted in accordance with ASTM D 4643.
Optimum Moisture Content: Moisture content in accordance with ASTM D 698.
Relative Density: Calculated in accordance with ASTM D 1556 based on the maximum index density determined in
accordance with ASTM D 4253 and the minimum index density determined in accordance with ASTM D 4254.
M. Selected Backfill Material: Materials that may be available on-site that the ENGINEER determines to be suitable for
specific use.
N.  Structural Fill: Fill materials as required under and around structures and pavements.
0. Well-Graded: A good representation of particle sizes from largest to smallest.
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SEQUENCING AND SCHEDULING
A.  Backfill against concrete structures only after concrete has attained 100% of design compressive strength as specified
in SECTION 03 30 00.
B.  Ensure that walls retaining earth are shored, or supporting elements are in place prior to placing backfill.
C. Backfill around underground structures only after the completion of waterproofing and joint sealant.
1.5 SUBMITTALS
A. Samples:
1. Imported material taken at the source and collected in accordance with ASTM D 75.
2. Specified material from each source: Minimum of 30 Ibs of each.
3. Clearly mark to show the source of the materials intended use and include a hard copy of the Submittal and
gradation, if applicable.

1.4
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B.  Quality Control Submittals:
1. Certified test results and the name and location of the source for each imported material.
2. Submit a gradation analysis from the production of imported material dated within 1 year.
1.6 QUALITY ASSURANCE
A.  Notify the ENGINEER in writing when:
1. The foundation excavation and subgrade preparation for foundation has been completed.
2. The structure is ready for backfilling, and whenever backfilling operations are initiated or resumed after a period of
inactivity.
Soft or loose subgrade materials are encountered wherever embankment or site fill is to be placed.
Fill material deviates from the Contract Documents.
Fill is about to be placed on a prepared subgrade or when fill operations are resumed after a period of inactivity.
The initial sampling of the imported material source is to be conducted or the importing of material to the site is to
begin.
B. Environmental Requirements: Do not place fill or backfill if fill or backfill material is frozen or if the surface upon which
fill or backfill is to be placed is frozen.
PART2 PRODUCTS
2.1  MATERIALS
A.  Earthfill:
1. Suitable for use as backfill and free from rocks larger than 3 inches, from roots and other organic matter, asphalt,
concrete, ashes, cinders, trash, debris, and other deleterious materials.
2. Minimum of 50% by dry weight shall pass No. 4 sieve.
3. Finely divided and free of masses of moist, stiff clays.
CLSM: As specified in SECTION 31 23 33.
Structural Fill: CDOT Class 1 Structural Fill.
Clay Fill:
1. Relatively impervious silty to clayey sand with more than 35% passing the No. 200 sieve to a lean clay with varying
sand content.
2. Material shall be capable of sustaining vegetation.
3. No bedrock material shall be used.
E. Aggregate Base Course: CDOT Class 6, aggregate base course as specified in SECTION 32 11 23.
F.  Stabilization Rock: Clean washed, size No. 4 coarse aggregate in accordance with ASTM C 33. For areas where
greater stabilization efforts are anticipated/required, use clean washed uniformly graded rock material up to 6 inches to
12 inches in size.
G. Controlled Low Strength Material: As specified in SECTION 31 23 33.
PART3 EXECUTION
3.1 GENERAL
A. Subgrade Preparation: As specified in SECTION 31 23 13.
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B Keep placement surfaces free of water, debris, and foreign material during the placement and compaction of fill and
backfill materials.
C. Place and spread fill and backfill materials in horizontal lifts of uniform thickness in a manner that avoids segregation
and compact each lift to specified densities prior to placing succeeding lifts.
D. Slope lifts only where necessary to be in accordance with final grades or as necessary to keep placement surfaces
drained of water.
During filling and backfilling, keep the level of fill and backfill even around each structure.
Do not operate earthmoving or compaction equipment other than hand-operated equipment within 5 feet of walls or
concrete structures for the purpose of depositing or compacting backfill material.
G. If pipe, conduit, ductbank, or cable is to be laid within fill or backfill:
Fill or backfill to an elevation 2 feet above the top of the item to be laid.
Excavate trench for the installation of the item.
Install bedding, if applicable, as specified in SECTION 31 23 33.
Install item.
Backfill the envelope zone and remaining trench, as specified in SECTION 31 23 33, before resuming the filling or
backfilling that is specified in this Section.
H. Tolerances:
1. Final lines and grades: Within £0.10 foot unless dimensions or grades are shown on the Drawings or specified
otherwise.
2. Grade to establish and maintain slopes and drainage as shown on the Drawings.
3. Reverse slopes are not permitted.
l. Correct the settlement of fill and backfill material and damage to structures, pavements, curbs, slabs, piping, and other
facilities that results from Work.
3.2 PREPARATION
A.  Moisture Control:
1. During compacting operations, maintain the optimum practicable moisture content required for compaction
purposes in each lift of fill.
2. Insofar as practicable, add water to material at the site of excavation.
3. Supplement, if required, by sprinkling fill.
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4. Fill materials shall be compacted at moisture contents within two percentage points of the optimum moisture
content for predominantly granular materials and within zero and plus three percentage points of optimum for
predominantly cohesive materials.

5. Do not attempt to compact fill material that contains excessive moisture.

6. Remove or rework material that becomes too wet.

7. Aerate material by blading, discing, harrowing, or other methods to promote the drying process.

3.3 INSTALLATION

A. Compaction:

1. Compact materials under and around structures by mechanical means.

2. Compact fill in maximum lifts of 8 inches. Where hand-operated tampers or similar equipment is used for
compaction, maximum lifts shall be 4 inches.

3. If compaction tests indicate that compaction or moisture content does not meet the specified requirements,
terminate the material placement and take corrective action prior to continued placement.

B.  Fill Under Structures:

1. Fill to slab or footing bearing elevation: Compact each lift to a minimum 98% maximum dry density as determined
in accordance with ASTM D 6938 and ASTM D 698, with one-point Proctor on the sample from the field test
location to verify correlation with the Proctor Curve being used; at the ENGINEER’s discretion.

C. Backfill Not Under Structures:

1. Backfill adjacent to structures:

a. Backfill retaining and structure walls with structural fill, to an elevation within 2 feet of the finished grade and to
a minimum horizontal distance equal to the depth of the backfill from footing, or to limits of excavation,
whichever is less.

b. The upper 2 feet of backfill over the structural fill shall be made of a clay cap material (at least 50% passing
the No. 200 sieve).

c. Compact each lift to a minimum 95% maximum dry density as determined in accordance with ASTM D 6938
and ASTM D 698.

d. Make an allowance for 6 inches of topsoil surfacing and slope for protection where required.

2. Place earthfill (including embankment fill):

a. In areas not designated or specified otherwise.

b. Compact each lift to a minimum 95% maximum dry density as determined in accordance with ASTM D 6938
and ASTM D 698.

c. Stop backfill at specified grade.

d. Make an allowance for 6 inches of topsoil surfacing and slope for protection where required.

D. Fill beneath pavement, curb and gutter, parking areas, asphalt, and slabs on grade not covered above or dictated by a
permitting jurisdiction shall be compacted to a minimum 98% maximum dry density as determined in accordance with
ASTM D 6938 and ASTM D 698.

3.4 QUALITY CONTROL

A. General: As specified in SECTION 01 40 00.

B. Gradation Tests:

1. Perform as necessary to locate acceptable sources of imported material.

2. During the production of imported material, the performance of testing will be dependent upon the consistency of
material sources.

3. The ENGINEER may perform to verify submitted material.

C. Tests:

1. The ENGINEER will take samples and perform moisture content, gradation, and compaction tests during the
placement of backfill materials to check compliance with the Contract Documents.

2. Remove surface material at locations designated by the ENGINEER and provide such assistance as necessary for
sampling and testing.

3. The ENGINEER may direct the CONTRACTOR to construct inspection trenches in compacted or consolidated fill
or backfill to determine compliance with the Contract Documents.

D. Frequency:

1. Field and laboratory tests will be made at intervals determined by the ENGINEER on samples of compacted
material at locations to ascertain that moisture content and density requirements are being met.

2. Inform the ENGINEER of the progress of Work so tests may be taken in accordance with the schedule.

3. Each layer of compacted material may be tested for moisture content and density:

a. As determined by the ENGINEER.

b. In areas where the ENGINEER is doubtful that compaction is sufficient.

E. TestResults:

1. The ENGINEER will expedite laboratory testing so results will be available as soon as possible.

2. The majority of test results will be available within one day after the initial field testing; however, some test results
may take 2 days to receive.

3. Field data may be available immediately after field testing of imported material with existing Proctor Curves;
however, the CONTRACTOR bears the sole responsibility for the interpretation of that data. Acceptance is based
on the laboratory testing of moisture content and the one-point Proctor verification when necessary.

4. Any material represented by test results that does not meet the Specification requirements shall be removed or
reworked back to the closest passing test result location in accordance with the Contract Documents immediately
upon the receipt of test results.
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5.

Costs for reworking material and retesting to meet the Contract Documents shall be at the CONTRACTOR’s sole
expense.

3.5 ADJUSTING

A. Replace excavation carried below grade lines shown on the Drawings or established as follows:

1. Beneath footings: Structural fill.

2. Beneath fill or backfill: The same material as specified for overlying fill or backfill.

3. Beneath slabs-on-grade: Structural fill.

4. Trenches:
a. Unauthorized over-excavation: Stabilization rock or granular pipe base material, as specified in SECTION

3123 33.

b. Authorized over-excavation: Stabilization rock, as specified in SECTION 31 23 13 and this Section.

5. Permanent cut slopes where overlying area is not to receive fill or backfill.

B. Site Grading:

1. Perform earthwork to lines and grade as shown on the Drawings or established by the ENGINEER with proper
allowance for topsoil as required.

2. Shape, trim, and finish slopes of channels in accordance with the lines, grades, and cross-sections shown on the
Drawings.

3. Slopes shall be free of exposed roots and stones that exceed 3 inches in size that are loose and liable to fall.

4. Round the tops of banks to circular curves not less than a 6 foot radius.

5. Neatly and smoothly trim rounded surfaces.

6. Neatly blend grading into the surrounding, existing terrain.

7. Over-excavating and backfilling to proper grade is not acceptable.

8. Finished site grading is subject to review and approval by the ENGINEER.

END OF SECTION
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SECTION 31 23 33
TRENCH BACKFILL
PART 1 GENERAL
1.1 SUMMARY
A.  Section includes general information, products, and execution for trench backfill.
B. Related Sections:
1. SECTION 31 23 13 - SUBGRADE PREPARATION
2. SECTION 3123 19 — DEWATERING
3. SECTION 31 23 23 - FILL
1.2 REFERENCES
A.  ASTM International (ASTM):
1. C 33 - Standard Specification for Concrete Aggregates
2. C 131 — Standard Test Method for Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and
Impact in the Los Angeles Machine
3. C 136 — Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates
4. C 150 - Standard Specification for Portland Cement
5. C 231 - Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method
6. C 260 — Standard Specification for Air-Entraining Admixtures for Concrete
7. C 494 — Standard Specification for Chemical Admixtures for Concrete
8. C 618 — Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete
9. C 796 — Standard Test Method for Foaming Agents for Use in Producing Cellular Concrete Using Preformed Foam
10. C 869 — Standard Specification for Foaming Agents Used in Making Preformed Foam for Cellular Concrete
11. C 1260 — Standard Test Method for Potential Alkali Reactivity of Aggregates (Mortar-Bar Method)
12. C 1602 — Specification for Mixing Water Used in the Production of Hydraulic Cement Concrete
13. D 698 — Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400
ft-Ibf/ft3 (600 kN-m/m?3))
14. D 1140 — Standard Test Methods for Determining the Amount of Material Finer than 75-um (No. 200) Sieve in
Soils by Washing
15. D 1556 — Standard Test Method for Density and Unit Weight of Soil in Place by Sand-Cone Method
16. D 4253 — Standard Test Methods for Maximum Index Density and Unit Weight of Soils Using a Vibratory Table
17. D 4254 — Standard Test Methods for Minimum Index Density and Unit Weight of Soils and Calculation of Relative
Density
18. D 4832 — Standard Test Method for Preparation and Testing of Controlled Low Strength Material (CLSM) Test
Cylinders
19. D 6938 — Standard Test Method for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear
Methods (Shallow Depth)
B.  Metropolitan Government Pavement Engineers Council (MGPEC):
1. Pavement Design Standards and Construction Specifications Manual
1.3 DEFINITIONS
Base Rock: Granular material upon which manhole bases and other structures are placed.
Bedding Material: Granular material upon which pipes, conduits, cables, or ductbanks are placed.
Compaction: As specified in SECTION 31 23 23.
Granular Soil: A free-draining, well-graded, non-expansive, non-cohesive soil comprised of gravel, sand, and silt with
less than 5% passing the No. 200 sieve.
Imported Material: As specified in SECTION 31 23 23.
Lift: As specified in SECTION 31 23 23.
Moisture Content: As specified in SECTION 31 23 23.
Optimum Moisture Content: As specified in SECTION 31 23 23.
Pipe Zone: The backfill zone that includes the full trench width and extends from the prepared trench bottom to the
upper limit above the top outside surface of the pipe, conduit, cable, or ductbank.
Prepared Trench Bottom: The graded trench bottom after the stabilization and installation of bedding material.
Relative Density: As specified in SECTION 31 23 23.
Selected Backfill Material: As specified in SECTION 31 23 23.
Structural Fill: As specified in SECTION 31 23 23.
Well-Graded: As specified in SECTION 31 23 23.
UBMITTALS
Samples — Minimum of 30 Ibs of each:
Stabilization rock.
Bedding and pipe zone material.
Granular drain.
Granular backfill.
Earth backfill.
uality Control Submittals:
Certified gradation analysis: Imported materials or anticipated use for excavated materials.
Stabilization rock as needed.
3. CLSM test reports:
a. Weight per cubic yard for each component of the mix.

cowy

—zeomm

IrXx-

1.4

>0z

NeEpORONS

EFFECTIVE 2021 1 SECTION 31 23 33
TRENCH BACKFILL



Cement: Chemical analysis report.
Supplementary cementitious materials: Chemical analysis report and report of other specified test analyses.
A source test analysis report for fly ash.
Each trial mix design shall be signed by a qualified Mix Designer.
Compressive strength data from laboratory mixes.
g. Alkali aggregate reactivity: Aggregate shall be classified as innocuous as specified in this Section. Include
documentation of test results in accordance with applicable standards.
1.5 QUALITY ASSURANCE
Notify the ENGINEER in writing when:
Backfill is to be placed in the trench or when backfill operations are resumed after a period of inactivity.
Pipe is ready for backfilling and whenever backfilling operations are resumed after a period of inactivity.
Soft or loose subgrade materials are encountered.
Fill material appears deviate from the Specifications.
The initial sampling of the imported material source is to be conducted or the importing of material to the Work site
is to begin.
1.6 SITE CONDITIONS
A.  Environmental Requirements:
1. Do not place fill or backfill if fill or backfill material is frozen or if the surface upon which the fill or backfill is to be
placed is frozen.
2. Do not place CLSM against frozen ground; protect from freezing until surface moisture has evaporated.
PART 2 PRODUCTS
2.1 MATERIALS
A. Stabilization Rock: As specified in SECTION 31 23 23.
B.  Granular Fill for Pipe Bedding — Bedding Sand (for 24 inch diameter and larger pipe):
1. Unfrozen, non-friable, and no clay balls, roots, or other organic material.
2. Clean or gravelly sand with less than 3% passing No. 200 sieve, in accordance with ASTM D 1140.
3. In accordance with the following limits when tested by means of laboratory sieves:
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Sieve Size Total Passing by _Sizes
(Percentage by Weight)

3/8 inch 100

No. 4 70 to 100

No. 8 36 to 93

No. 16 20 to 80

No. 30 8 to 65

No. 50 2t0 30

No. 100 1to 10

No. 200 0to3

C. Granular Fill for Pipe Bedding — Squeegee (for smaller than 24 inch diameter pipe):
Unfrozen, non-friable, and no clay balls, roots, or other organic material.

Crushed material is not allowed.

Expanded clay lightweight aggregate is an acceptable alternative.

LA abrasion less than 30% in accordance with ASTM C 131.

Poorly graded rounded particles.

In accordance with the following limits when tested by means of laboratory sieves:

Ok wh =

Total Passing by Sizes
(Percentage by Weight)
3/8 inch 100

No. 50 0 to 30

No. 100 0to 10

No. 200 0to5

Sieve Size

D. CLSM - Flow Fill:
1. General:
a. Compressive strength between 50 psi and 150 psi at 28 days when tested in accordance with ASTM D 4832.
b. RE, at 28 days, less than 1.5 when calculated by:

RE = W'5x 104 x C%5
108
Where: W=unit weight in pcf and C=28-day unconfined compressive strength.
The maximum lift thickness shall be 3 feet unless otherwise approved by the ENGINEER.
Provide adequate cure time for flow fill lifts before placing subsequent lifts above.
e. Any damage to pipes, structures, or soil failures caused by lifts that are too thick or inadequate cure times
shall be repaired at the CONTRACTOR’s expense.
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f.  Cementitious materials:
1) Cement: Type Il portland cement in accordance with ASTM C 150.
2) Fly ash: Class C or Class F, in accordance with ASTM C 618.
g. Aggregates:
1) Grading and quality requirements in accordance with ASTM C 33.
2) A maximum of 0.10% expansion in accordance with ASTM C 1260 for any aggregate product used in
CLSM.
3) Maximum aggregate size shall pass a 1-inch sieve.
h. Water: In accordance with ASTM C 1602.
i.  Admixtures:
1) Air entraining admixture in accordance with ASTM C 260 for concrete may be used in CLSM mix.
2) Chemical admixtures that do not contain calcium chloride and are in accordance with ASTM C 494 for
concrete may be used in CLSM mix.
3) Compatible with cement and other admixtures in batch.
2. Pipe zone:
a. Before placing CLSM, verify with the Corrosion Engineer that CP is adequate at transition areas from CLSM to
soil.
b. Maximum air content of 8%.
c.  Minimum slump of 7 inches.
3. Above pipe zone (frost zone):
a. Material shall meet the requirements of local permitting jurisdiction.
b. When local permitting jurisdiction does not have CLSM requirements or specifications, requirements of the
MGPEC Pavement Design Standards and Construction Specifications Manual and herein shall control.
1)  Minimum air content of 6%.
2) Slump range between 7 inches and 10 inches.
E. CLSM - Flash Fill:
1. General:
a. Flash fill mixes herein shall not be used as a wearing surface unless written approval from local permitting
jurisdiction is obtained.
Fly ash shall be in accordance with ASTM C 618, Type C or Type F.
Air-entraining admixtures shall be in accordance with ASTM C 260.
Water: In accordance with ASTM C 1602.
Foaming agents shall be in accordance with ASTM C 869 and ASTM C 796.
Minimum slump of 8 inches.
RE, at 28 days, less than 1.5 when calculated by:
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RE = W15x 104 x C%5
108

Where: W=unit weight in pcf and C=28-day unconfined compressive strength.
2. Pipe zone:
a. Before placing CLSM, verify with the Corrosion Engineer that CP is adequate at transition from CLSM to soil.
b. Compressive strength, 24 hours: 150 psi, minimum.
3. Above pipe zone (frost zone):
a. Material shall meet the requirements of local permitting jurisdiction.
b. When local permitting jurisdiction does not have CLSM requirements or specifications, requirements of the
MGPEC Pavement Design Standards and Construction Specifications Manual and herein shall control.
1) Unconfined compressive strength, 28 day: 100 psi to 300 psi.
2) Minimum air content for resistance to frost-heave of 15% when tested in accordance with ASTM C 231 or
by volumetric calculation using the following equation:

Air Content = (Unit Weight No Foam — Unit Weight Foamed) x 100%
Unit Weight No Foam

PART3 EXECUTION
3.1  GENERAL
A.  Keep the placement surfaces free of water, debris, and foreign material during the placement and compaction of fill and
backfill materials.
3.2 PREPARATION
A.  Water Control: As specified in SECTION 31 23 19.
B. Remove foreign material and backfill that is contaminated with foreign material that falls into the trench.
C. Trench bottom preparation shall be as specified in SECTION 31 23 13.
1. Firm subgrade:

a. Grade with hand tools.
b. Remove loose and disturbed material.
c. Trim off high areas and ridges left by the excavating bucket’s teeth.
d. Allow space for bedding material.
e. Compact over-excavated subgrade to a minimum 95% maximum density in accordance with ASTM D 6938
and ASTM D 698.
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2. Soft subgrade:
a. Notify the ENGINEER, in writing, if subgrade is encountered that may require removal to prevent pipe
settlement.
b. The ENGINEER shall determine the depth of over-excavation if required.
3.3 INSTALLATION
A.  Stabilization Rock:
1. Rebuild trench bottom with stabilization rock as specified in SECTION 31 23 13, as necessary.
2. Place material over the full width of the trench in 6 inch thick lifts to the required grade providing allowance for
bedding thickness.
3. Compact each lift to provide firm, unyielding support for the bedding material prior to placing succeeding lifts.
B. Bedding:
1. Furnish imported bedding material as specified herein.
2. Place over the full width of the prepared trench bottom in equal lifts no greater than 8 inches thick when the
required depth exceeds 8 inches.
Hand-grade and compact each lift to provide a firm, unyielding surface.
When not detailed on the Drawings, the minimum thickness shall be 6 inches.
Check grade and correct irregularities in the bedding material.
Install to form a continuous and uniform support except at bell holes, if applicable, or minor disturbances resulting
from the removal of lifting tackle.
7. Bell or coupling holes: Excavate in the bedding at each joint to permit the proper assembly and inspection of the
joint and provide a uniform bearing along the barrel of pipe or conduit.
C. Backfill in Pipe Zone:
1. Upper limit of pipe zone: If not detailed on the Drawings a minimum of 6 inches above the top of the pipe.
2. Restrain pipe as necessary to prevent movement during backfill operations.
3. Place material simultaneously in lifts on both sides of the pipe.
4. Compaction — pipes 20 inches and larger in diameter:

a. After the pipe has been adjusted for line and grade and the joint is made, place the remainder of the pipe zone
material to the limits as shown on the Drawings.

b. Compact bedding and pipe zone material by water jetting and vibrating to obtain a minimum 70% relative
density in accordance with ASTM D 1556, ASTM D 4253, and ASTM D 4254.

c. Take precautions to prevent flotation of the pipe.

d. Pipe deflection:

1) Install bedding and pipe zone material so that total pipe deflection in any direction does not exceed the
Manufacturer’s specified allowances for pipe, linings, or coatings for metallic pipe, or 4% of nominal
diameter for PVC or other plastic pipe, whichever is more stringent.

2) If allowable deflections are exceeded, remove pipe and bedding, replace bedding, and reinstall the pipe
after the ENGINEER has observed the pipe and determined that no damage to the pipe, linings, or
coatings has occurred.

3) Perform removal and reinstallation at no additional expense to the OWNER.

4) If, in opinion of the ENGINEER, pipe, linings, coatings, or other appurtenances have been damaged due
to over-deflection, replace the damaged pipe, linings, coatings, and appurtenances at no additional cost
to the OWNER.

5) Make deflection using a mandrel or other approved means.

5. Compaction — pipes smaller than 20 inches in diameter:

a. Tamp each lift, including the area under the haunches, with handheld tamping bars supplemented by walking
in and slicing material under the haunches with a shovel to ensure voids are completely filled before placing
each succeeding lift.

b. Compact material by a minimum of three passes with a vibratory plate compactor only over the area between
the sides of the pipe and trench walls taking care not to damage the pipe.

c. Do not use power-driven impact compactors to compact the pipe zone material.

d. For pipe smaller than 20 inches in diameter that is installed in the same trench as pipe 20 inches or larger,
compact the pipe zone material as specified for 20 inch in diameter and larger pipe.

6. Concrete encasement of pipe:
a. Discharge from a truck-mounted drum type mixer into trench.
b. Place material within 3 feet of the desired final location.
c. Place lifts as necessary to prevent the uplift of new and existing facilities.
d. Fill the trench section labeled as bedding zone.
Internally vibrate to obtain complete consolidation.
D. Backfill above Pipe Zone:
1. General:

a. Provide earthfill as specified in SECTION 31 23 23.

b. Processed excavated material may be used with written approval of the ENGINEER.

c. Adjust the moisture content as necessary to obtain the specified compaction.

d. Do not allow backfill to free fall into the trench or allow heavy, sharp pieces of material to be placed as backfill
until at least 2 feet of backfill has been placed over the top of the pipe.

e. Do not use power-driven impact type compactors for compaction until at least 4 feet of backfill is placed over
the top of the pipe.
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f.  Backfill to grade with proper allowances for topsoil, crushed rock surfacing, and pavement thicknesses,
wherever applicable.

g. When a trench underlies or is next to structures, backfill around or under structures with the same class
backfill as specified for the structure, unless otherwise shown on the Drawings or specified; use earthfill in all
other locations.

2. Structural fill shall be compacted as specified in SECTION 31 23 23.
3. Limits and compaction: Backfill the trench to the limits shown on the Drawings or as required by excavation.
E. CLSM:
1. Verify adequate CP at transitions between CLSM and soil with the ENGINEER.
2. Use CLSM as pipe zone or backfill material with approval as required by permit or where specified. Use of CLSM
to accelerate schedule or opening of roadway to traffic shall be at no additional cost to the OWNER.

3. Maximum lift thickness: 3 feet. Determine if smaller lifts are required to prevent floating of pipe or damage to
adjacent structures.
4. Place under the pipe from one side so it flows under the pipe until it appears on the opposite side.
5. Deposit equally on both sides of the pipe until it fills the space around the pipe to the desired depth.
6. Each lift may require light vibration or rodding and shall be allowed to attain initial set before another lift is placed.
7. Allow CLSM to adequately set up before placing backfill above pipe zone to not cause damage to the pipe.
3.4 REPAIR

A. Replacement of Topsoail:
1. Replace topsoil in the top 6 inches of the backfilled trench.
2. Maintain the finished grade of topsoil even with adjacent area and grade as necessary to restore drainage.
B. Maintenance of Trench Backfill:
1. After each section of trench is backfilled, maintain the surface of the backfilled trench even with adjacent ground
surface until final surface restoration is completed.
2. Gravel surfacing rock:
a. Add where applicable to keep the surface of the backfilled trench even with the adjacent ground surface.
b. Grade and compact to keep the surface of backfilled trenches smooth, free from ruts and potholes, and
suitable for normal traffic flow.
3. Topsoil: Add topsoil where applicable to maintain the surface of the backfilled trench level with the adjacent ground
surface.
4. Other areas: Add excavated material where applicable and keep the surface of the backfilled trench level with the
adjacent ground surface.
3.5 QUALITY CONTROL
A.  Perform gradation analysis in accordance with ASTM C 136 for:
1. Earth backfill, including specified classes.
2. Stabilization rock.
3. Bedding and pipe zone material.
B. General:
1. Field and laboratory tests will be made by the ENGINEER on samples of compacted material to ensure moisture
content and compaction are being met.
2. Notify the ENGINEER of the progress of Work so tests may be taken in accordance with the schedule.
3. The ENGINEER shall determine the locations for and frequency of samples.
C. TestResults:
1. The majority of test results shall be available within 1 day after initial field testing; however, some test results may
take 2 days to receive.
2. Field data may be available to the CONTRACTOR immediately after field testing; however, the CONTRACTOR
bears the sole responsibility for interpretation of that data. Acceptance is based on laboratory testing.
3. Any material represented by test results that does not meet the Specification requirements shall be removed or
reworked in accordance with the Contract Documents immediately upon the receipt of test results.
4. Costs for reworking material and retesting to meet the Contract Documents shall be at the CONTRACTOR'’s sole
expense.
3.6 ADJUSTING
A. Correct the settlement of fill and backfill material and damage to structures, pavements, curbs, slabs, piping, and other
facilities that results from Work.
END OF SECTION
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SECTION 33 05 07
TRENCHLESS INSTALLATION OF UTILITY PIPING
PART 1 GENERAL
1.1 SUMMARY

A. Section includes general information, products, and execution for trenchless installation of utility piping.

B. Related Sections:

1. SECTION 01 33 00 — SUBMITTAL PROCEDURES

2. SECTION 05 05 23 — WELDING

3. SECTION 31 23 19 - DEWATERING

4. SECTION 31 23 33 - TRENCH BACKEFILL

5. SECTION 31 73 00 —- TUNNEL GROUTING

1.2 REFERENCES

A.  American Society of Mechanical Engineers (ASME):

1. Boiler and Pressure Vessel Code

B. American Water Works Association (AWWA):

1. C206 - Field Welding of Steel Water Pipe

C. American Welding Society (AWS):

1. D1.1 — Structural Welding Code — Steel

D. ASTM International (ASTM):

A 123 — Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

A 139 — Standard Specification for Electric-Fusion (Arc)-Welded Steel Pipe (NPS 4 and Over)

A 153 — Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware

A 307 — Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60,000 PSI Tensile Strength

D 638 — Standard Test Method for Tensile Properties of Plastics

D 648 — Standard Test Method for Deflection Temperature of Plastics Under Flexural Load in the Edgewise Position
D 790 — Standard Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and Electrical
Insulating Materials

1.3 DEFINITIONS:

A. Casing Pipe: An outer sleeve, installed by trenchless or open-cut methods.

B. CP: Pipe, inserted within casing pipe, which acts as a conveyor of liquid.

C. Launching Pit: The pit where tunneling equipment is installed, and where casing pipe and CP are launched.

D. Receiving Pit: The pit located at the end of casing pipe, remote from the launching pit, at the point where CP emerges
from casing pipe.

1.4 SUBMITTALS

A. Product Data: The Manufacturer's literature on casing pipe, casing spacers, CP, casing end seals, and related
appurtenances.

B. Shop Drawings: Casing pipe, liner plate, skid system casing spacers, CP, casing end seals, and related appurtenances.

C. Quality Control Submittals:

1. Submit a lay schedule showing stationing, elevation, casing pipe lengths, and wall thickness. Submit proposed
methods for steel casing pipe, including the CONTRACTOR’s proposed method for continuously monitoring the line
and grade of casing pipe. The proposed method shall provide the capability to control the line and grade of casing
pipe during the operation to ensure the installation remains within the tolerances specified.

2. Five recent references and similar casing installations of casing pipes 18 inches in diameter or greater with a
minimum length of 100 feet. Reference Submittals shall include detailed information on the types of soils
encountered within the bore pit, the bore itself, and the specific boring equipment utilized; include a list of boring
equipment and materials available for the Work.

1.5 QUALITY ASSURANCE

A.  System Description: The completed installation shall be suitable for transporting water without affecting the stability and
integrity of the overlying roadway, railway, runway, or waterway.

B. Composite Sleeve Casing Spacer Installer Requirements: Installers shall be certified by the Manufacturer. Manufacturer
certification shall be current as of the actual date of installation of the casing spacer.

C. Steel casing pipe shall be the product of a single domestic Manufacturer; it shall be tested and inspected at the
Manufacturer’s site as required by the manufactured material specifications. Submit sworn certificates of tests, results,
and satisfactory approvals as specified in SECTION 01 33 00.

D. Pipe may be inspected by an independent laboratory selected by the OWNER; the Manufacturer's cooperation is
required. The cost of any inspection of approved pipe requested by the OWNER will be paid for by the OWNER. The
cost of inspection of any disapproved pipe shall be paid for by the CONTRACTOR.

E. Welders shall be certified in accordance with AWS. Submit current certifications prior to the start of field work as specified
in SECTION 05 05 23.

F.  Project Requirements:

1. Discharge from dewatering operations shall be directed into approved receiving basins as specified in SECTION
3123 19.

2. Provide maintenance of traffic; establish and maintain safety procedures in road, railway, and ditch ROWSs during
the operation.

3. Inspect locations where operations are to be conducted and casing pipe is to be installed. Verify conditions under
which Work is performed. Provide necessary details for the orderly installation of Work whether or not shown or
specified in the Contract Documents. Verify number, type, and location of existing utilities prior to beginning Work.

Nook~wbh=
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4. Work nights and weekends, if required, to complete Work. Request and obtain written authorization in accordance
with the General Conditions prior to working nights and weekends.

5. The method of installation used shall not result in measurable settlement, movement, or cracking of existing
structures, buried facilities, irrigation channels, or adjacent roadways and railways. If movement or settlement occurs
that causes or may cause damage to these structures over, along, or adjacent to Work, operations shall stop
immediately except for activities that assist in making Work secure. Operations may resume only after necessary
precautions are taken to prevent further movement, settliement, or damage.

6. Existing structures, buried facilities, irrigation channels, railways, and roadways damaged by operations shall be
repaired or replaced as necessary to restore them to a proper condition, at the CONTRACTOR'’s expense.

G. The use of a Manufacturer’s name and model or catalog number is for the purpose of establishing the standard of quality
and general configuration desired.

H. The Manufacturer shall submit a written statement that the inspection and the specified tests have been completed and
that results comply with the requirements of these Standards.

1.6 DELIVERY, STORAGE, AND HANDLING

A.  Care shall be taken in loading, transporting, and unloading to prevent damage to pipe or coatings. Pipe shall not be
dropped. Repair any damage to pipe coatings.

B. Pipe and materials shall be carefully handled to protect against damage to lining and coating and interior and exterior
surfaces, impact shocks, and free fall. Pipe handling equipment shall be acceptable to the ENGINEER. Pipe shall not
be placed directly on rough ground but shall be supported in a manner that protects it from damage. Damaged pipe shall
be repaired in a manner acceptable to the ENGINEER or new undamaged pipe shall be furnished and installed.

C. Inspect each pipe to ensure there are no damaged portions. Remove or smooth out burrs, gouges, weld splatter, or
other small defects prior to laying.

1.7 SITE CONDITIONS

A. The anticipated geologic conditions are described in the GBR. Methods may include, but are not limited to, tunnel boring

machine, microtunneling, auger boring, or open face manual excavation.
PART2 PRODUCTS
2.1 APPROVED MANUFACTURERS

A. Casing Spacers (Skids) and Insulators:

1. Advanced Products & Systems, Inc., Model SI-12

2. BWM Company, Model SS-12

3. CCI Pipeline Systems

4. Pipeline Seal and Insulator, Inc., Model C12G

B. Composite Sleeve Casing Spacer:

1. Clock Spring Company, L.P.

C. Casing Joints:

1. Permalok Corporation, Permalok interlocking pipe system

D. End Seals:

1. Advance Products and Systems, Inc., Model AC or AW

2. Pipeline Seal and Insulator Company, Model C or W

2.2 MATERIALS

A. Steel Casing Pipe:

1. Steel casings shall be leak-proof and in accordance with ASTM A 139, Grade B. Steel casing pipe shall have a
minimum yield strength of 35,000 psi and shall be designed to withstand Cooper E-80 live loading with diesel impact
and any relevant jacking load.

2. The inside diameter of casing pipe shall be large enough to allow CP to be installed with casing skids and joint
restraint without disturbing casing pipe, adjacent subgrade, or adjacent facilities and structures.

3. Casing pipe shall have the minimum nominal diameter and wall thickness shown on the Drawings and listed herein:
a. Casing pipe installed beneath railroads shall meet the minimum thicknesses required by the railroad which may

exceed the values shown herein.

Casing Pipe Inside Diameter (Inches) Casing Pipe Wall Thickness (Inch)

61012 0.250

16 to 20 0.312

22to 24 0.375

26 to 28 0.437

30 to 34 0.500

36 to 38 0.562

40 to 50 0.625

52 to 58 0.750

60to 78 0.813

84 to 90 0.875

96 to 102 0.937

108 to 114 1.000

120 1.125
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4. Joints:

a. Beveled ends for butt-welding.
b. Permalok.

5. Grout ports: 2 inch standard pipe IP threaded half couplings welded to the casing pipe, and fitted with threaded

galvanized iron plugs on 4 foot centers.
B. Casing Spacers (Skids) and Insulators:
1. Type: SST, bolt on with a shell made of at least two halves.
a. Band: 14 gauge hot-rolled and pickled mild steel coated with a 10 mil to 16 mil fusion-bonded PVC coating.
b. Non-conductive PVC liner:
1) Thickness: 0.090 inch minimum.
2) Hardness: Shore durometer A 85 to A 90.
3) Dielectric strength: 60 kV minimum.
4) Surge test, 1/8 inch: 58 kV minimum, step-by-step test.
5) Water absorption: 1% maximum.
c. Risers: 10 gauge steel MIG welded to band.
d. Ultra-high molecular weight polymer glass-reinforced runners with high abrasion resistance and low coefficient
of friction meeting the following properties:
1) Tensile strength in accordance with ASTM D 638: 17,600 psi, minimum.
2) Flexural strength in accordance with ASTM D 790: 25,300 psi, minimum.
3) Compression strength in accordance with ASTM D 648, 10% deformation: 18,000 psi, minimum.
4) Deflection temperature at 264 psi in accordance with ASTM D 648: 405°F.
e. Studs, nuts, and washers:
1) Studs: 5/16 inch, 18 inches by 2 1/2 inches 18-8 SST.
2) Hex nuts: 5/16 inch SST.
3) Washers: 5/16 inch SAE 2330 SST.
f.  Width: 12 inches.
C. Composite Sleeve Casing Spacers:
1. Type: A composite sleeve consisting of a three-part system consisting of a unidirectional fiberglass sleeve,
high-strength filler, and adhesive.
a. Unidirectional fiberglass sleeve:
1) Material: Fiberglass and polyester/vinyl ester resin.
2) Thickness:
a) Each layer: 0.065 inch.
b) Complete, eight-layer system: 1/2 inch non-conductive PVC liner.
3) Width: 11 1/2 inches.
b. Filler: Compressive strength: Greater than 8,000 psi.
c. Adhesive: Lap shear strength: Greater than 1,200 psi.
D. End Closure: Pull-on casing seal or wrap-around casing seal.

1. 1/8 inch minimum thick 60 durometer EPDM or neoprene rubber.

2. Wrap around seals shall overlap the casing pipe by 2 inches and shall be held on with AISI 304L SST worm gear
clamps held together with mastic strips to seal the edges.

3. Custom pull-on end seals shall be seamless with vulcanized edges.

E. Liner Plate:

1. Plates: Accurately curved to comply with tunnel cross-section and all dimensions of such size and accuracy so that
plates of similar curvature will be interchangeable.

2. Connections: Bolts on both the longitudinal and circumferential joints. Bolts and nuts shall not be less than 5/8 inch
diameter and in accordance with ASTM A 307, Grade A, and hot-dip galvanized in accordance with ASTM A 153.

3. Zinc coating: Minimum of 2 oz/sf surface area on all sides in accordance with ASTM A 123.

4. Grout ports: Two standard pipe IP threaded half couplings welded into a hole in the center corrugation and fitted
with threaded plugs. Locate grout ports at a minimum of every 4 feet along pipeline alternating top of pipe and pipe
springline.

5. Loading: Soil and HS-20 traffic loading or Cooper E-80 as applicable.

PART3 EXECUTION
3.1 GENERAL
A.  Furnish labor, materials, equipment, and incidentals required to install casing pipe and CP at the locations shown on the

Drawings.

B.  Work shall include, but not be limited to, steel casing pipe, liner plate, casing spacers, CP, casing seals, coatings, location
markers, and miscellaneous appurtenances as required.

C. Sending and receiving shaft shoring designs and liner plate designs, if liner plate is used, shall be prepared, stamped,
and signed by a Professional Engineer registered in the State of Colorado.

D. Provide special insurance, traffic control, flaggers, and any other requirements imposed by the Owner of the ROW over

Work.

3.2 PREPARATION
A.  Subgrades shall be kept continuously free from ground and surface waters during casing and CP installation. Additional
groundwater controls may be ordered on short notice; implement as directed. Observed water levels prior to the Work
shall be below the invert level of the jacking pits and pipe subgrade. Groundwater control along and at the face of the
tunneling operation shall include chemical grout stabilization as required.
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B. Earthwork operations including, but not limited to, trench excavation, pit excavation, pipe bedding, trench backfill, and
compaction required for the installation of casing pipe shall be performed as specified in SECTION 31 23 33. Pipe shall
be laid directly on imported bedding material. Blocking is not permitted. The bedding shall form a continuous, solid
bearing for the full length of the pipe. Excavations shall be made as needed to facilitate the removal of handling devices
after the pipe is laid. Excavation shall be made outside the normal trench section, as needed and at field joints to permit
adequate access to the joints for field welding operations.

3.3 INSTALLATION
A. Trenchless Methods:

1.

Excavate the launching pit; furnish excavation supports as required. Excavation support shall extend a sufficient
depth below the invert of the steel casing pipe to resist any pressure developed by the soil outside the launching pit.

2. Provide a level concrete slab or level stable gravel surface at the bottom of the launching pit. Steel rails or beams
may be embedded in the concrete slab to aid in the placement and alignment of casing pipe or CP during installation
operations.

3. Furnish, install, and remove thrust blocks or similar features as may be required in driving casing pipe or CP forward.

4. Pothole utility crossings in advance of the installation of casing pipe to determine their exact locations; verify there
are no conflicts with the boring and jacking operation. Damages and costs that may be realized by the failure to
locate and protect utilities are the responsibility of the CONTRACTOR.

5. Maintain proper alignment and elevation of the casing pipe consistently throughout the tunneling operation. The
proposed method shall provide the capability to control the line and grade of the casing pipe during the operation to
ensure installation remains within the tolerances provided herein.

6. Tolerances for the installation of casing pipe:

a. Vertical alignment: 13 inches; select casing pipe diameter that is sufficiently large to compensate for off grade
installation.
b. Horizontal alignment: %3 inches.

7. Installation of the casing pipe shall be continuous; take precautions to avoid interruptions that may cause the pipe
to freeze in place.

8. Dewatering through the casing pipe during construction is not permitted.

9. Steel casing pipe sections shall have one end square and one end beveled with a single v-groove and full penetration
butt-welded on the entire outside circumference of the casing. Prior to butt-welding, the pipe and the pipe joint shall
be properly positioned using line up clamps. In the finished joint, the abutting pipe sections shall not be misaligned
by more than 1/16 inch. Welding procedures used to install casing pipe shall be prequalified in accordance with
AWS D1.1 or ASME Boiler and Pressure Vessel Code, Section IX. ASME certification is required for butt-welded
joints. Joints of steel casing shall be butt-welded prior to being subjected to the jacking operation.

10. Jacking shall be performed in a manner that prevents voids from developing outside the jacking sleeve. A jacking
shield shall be used to minimize the amount of voids produced during excavation in the forward end of the jacking
sleeve. If the jacking operation causes an excessive loss of soil, pressure grout the jacked section to fill external
voids outside of the jacked casing.

11. Install in such a manner as to ensure exterior voids are filled after completion. Provide grout holes and fill voids with
pressure grout as specified in SECTION 31 73 00.

12. After casing pipe is installed, thoroughly clean its interior; remove excess material leaving a smooth interior
throughout.

13. The exit pit shall be excavated to the casing pipe. Provide excavation support as required. Provide sufficient room
to continue installation of the CP.

B. Open-Cut:

1. Each pipe section shall be installed to the set line and grade, within approximately +1/2 inch.

2. After the casing pipe is properly positioned in the trench, backfill it as specified in SECTION 31 23 33.

3. Pipe shall not be installed upon a foundation penetrated by frost or at any time when there is a danger of ice formation
or frost penetration at the bottom of the excavation. Pipe shall not be laid unless the trench is scheduled to be
backfilled before the formation of ice and frost.

4. Dewatering through the casing pipe during construction is not permitted.

5. After the casing pipe is completely installed, thoroughly clean its interior; remove excess material leaving a smooth
interior throughout.

6. Field weld joints in accordance with AWWA C206. Adequate space shall be provided for welding and the inspection
of joints.

7. Prior to butt-welding, the pipe and the pipe joint shall be properly positioned in the trench using line up clamps. In
the finished joint, the abutting pipe sections shall not be misaligned by more than 1/16 inch. Welding procedures
used to install pipe shall be prequalified in accordance with AWS D1.1 or ASME Boiler and Pressure Vessel Code,
Section IX. ASME certification shall be required for butt-welded joints.

8. Field butt-welds shall be inspected as soon as practicable after the welding of the field joint is complete. Repair
defective welds.

C. CP:

1. Support the CP within the casing pipe so that pipe bells do not rest directly on the casing. Distribute the load of the
CP along the casing pipe by using casing spacers.

2. Install within the casing using casing spacers. Install from the jacking pit end of the casing. Each joint within the
casing pipe shall be of the restrained push-on type if DI or PVC pipe is utilized, and thoroughly checked prior to
being installed into the casing. Steel pipe joints located within a steel casing shall be double welded lap or buttstrap
joints as shown on the Drawings.
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3. For CP 24 inches and larger, fill the annular space between the tunnel and the CP with sand throughout the casing
of tunnel.
4. Install a rubber end closure seal after the CP is installed.

3.4 RESTORATION

A. Remove excavation support systems for jacking pits. If withdrawal could damage or disturb the roadway, railroad, or
ditch subgrade, leave supports in place and cut them off 36 inches below finished grade.

B. Following the casing and pipe installation and backfill operations, restore the Work area to its original grade and condition.
Replace or construct miscellaneous small structures and fencing, if applicable, to match existing.

C. Remove equipment, supplies, excess excavation materials, and miscellaneous items associated with the casing
installation operation. Leave the site in a clean and neat condition.

D. If required by the ROW Owner, coordinate and schedule a final inspection of the Work.

END OF SECTION
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SECTION 33 0519
DUCTILE-IRON PIPE AND FITTINGS
FOR WATER TRANSMISSION AND DISTRIBUTION

PART 1 GENERAL
1.1 SUMMARY
A.  Section includes general information, products, and execution for ductile iron pipe and fittings for water transmission
and distribution.
B. Related Sections:

1.
2.
3.
4.

SECTION 09 90 00 — PAINTING AND COATING

SECTION 09 97 13.02 — LIQUID EPOXY LININGS AND COATINGS

SECTION 13 47 16 — ISOLATION AND BONDING FOR CATHODIC PROTECTION

SECTION 33 14 11 — WATER UTILITY TRANSMISSION AND DISTRIBUTION PIPING — GENERAL

1.2 REFERENCES
A.  American Water Works Association (AWWA):

1.

oA wN

7.
8.
9.

10.
1.
12.
13.

C104 — Cement Mortar Lining for Ductile Iron Pipe and Fittings

C105 - Polyethylene Encasement for Ductile-Iron Pipe Systems

C110 — Ductile-Iron and Gray-Iron Fittings

C111 — Rubber-Gasket Joints for Ductile Iron Pressure Pipe and Fittings

C115 - Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges
C116 — Protective Fusion-Bonded Coatings for the Interior and Exterior Surfaces of Ductile-lIron and Gray-lron
Fittings

C150 — Thickness Design of Ductile Iron Pipe

C151 — Ductile-Iron Pipe, Centrifugally Cast

C153 — Ductile-Compact Fittings

C223 — Fabricated Steel and Stainless Steel Tapping Sleeves

C550 — Protective Interior Coatings for Valves and Hydrants

C600 — Installation of Ductile-Iron Water Mains and Their Appurtenances

Manual M41 — Ductile Iron and Pipe Fittings

B.  American Welding Society (AWS):

1.

D11.2 — Guide for Welding Iron Castings

C. Manufacturers Standardization Society (MSS):

1.

SP-60 — Connecting Flange Joints between Tapping Sleeves and Tapping Valves

D. NSF International/American National Standards Institute (NSF/ANSI):

1.

61 — Drinking Water System Components — Health Effects

1.3 QUALITY ASSURANCE
Pipe Design Criteria: The pipe diameter specified is the nominal pipe diameter for DI pipe.
B. General Requirement:

1.
2.

3.

4.

Lay length shall be 18 feet or 20 feet. Random lengths are not acceptable.

Pipe shall be designed, manufactured, tested, inspected, and marked in accordance with AWWA C150, AWWA
C151, and Manual M41.

Allowable pipe deflection is 0.025 by ID. If the calculated deflection exceeds allowable, used improved bedding
and pipe zone material to increase E’ so that the calculated deflection becomes less than allowable.

The Manufacturer shall submit a written statement that the inspection and specified tests have been completed
and that results comply with the requirements of these Standards. Components in contact with potable water shall
be certified to comply with NSF/ANSI 61, and a copy of the NSF/ANSI 61 certification shall be provided to Denver
Water, if requested. DI pipe shall be UL listed, and a copy of the UL certification shall be provided to Denver
Water, if requested.

1.4 SUBMITTALS
A.  Shop Drawings:

1.
2.
3.

4.

The class and wall thickness for pipe and pressure rating and wall thickness of fittings.

Standard and restrained joints details indicating pertinent dimensions and manufacturing tolerances.

Materials list indicating the anticipated number of straight lengths of pipe to be used and fittings and specials with
corresponding stations.

Pipe laying schedule showing line layout and marking diagram for all areas. The schedule shall indicate pipe
number and length, the station of appurtenances, and the station and invert elevation of bell ends.

1.5 DELIVERY, STORAGE, AND HANDLING
A. DI pipe shall be stacked no higher than the height listed in AWWA C600. Bell ends shall be alternated with spigot
ends.
B. The DI Manufacturer shall provide durable coverings to be placed over pipe ends.
PART2 PRODUCTS
2.1  APPROVED MANUFACTURERS
A. DI Pipe:

1.

American Cast Iron Pipe

2. McWane Ductile
3. U.S. Pipe and Foundry Company/Griffin Pipe Products
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B. DIF

1.
2.
3.
4,
5.
C. P
1.
2.
D. B
1.
2.
3.
4,
5.
6.
7.
8.
E. Mec
1.
2.
3.
4,
5.
6.
7.
8.

ittings:

Sigma

SIP Industries

Star Pipe Products

Tyler Union

U.S. Pipe and Foundry Company

ush-On Joint Design and Fabrication:

American Cast Iron Pipe, Fastite
US Pipe, Tyton

ell-Spigot Restraint:

American Cast Iron Pipe Company, Fast-Grip Gasket, Flex-Ring Joint
US Pipe, Field Lok Gasket, TR Flex

EBBA Iron, Inc., Megalug 1700 Series, Series 1500 TD (4 inch to 12 inch)
The Ford Meter Box Company, UFR Series 1455

Gripper Gasket, LLC, Boltless Restraint

McWane Ductile, Sure Stop 350

Sigma Corporation, One-Lok SLDEH Series

Star Pipe Products, StarGrip 3100P Series

hanical Joint Restraint:

EBAA Iron, Inc, Megalug 1100 Series

The Ford Meter Box Company, UFR Series 1400

Romac Industries, RomaGrip

SIP Industries, EZ Grip

Sigma Corporation, One-Lok SLDE Series

Smith-Blair, Cam-Lock

Star Pipe Products, StarGrip 3000 Series

Tyler Union, TufGrip

F.  Ceramic Epoxy:

1.

Protecto 401

G. Tapping Saddles:

1.

As specified in SECTION 33 14 17

2.2 MATERIALS
A. DI Pipe:

1.

General: Designed, manufactured, tested, inspected, and marked as specified in this Section and in accordance
with AWWA C151, Manual M41, and NSF/ANSI 61; manufactured in the U.S.

2. Fittings:

a. Fittings shall be DI in accordance with AWWA C110 or AWWA C153.

b. Fittings shall be coated with an asphaltic coating and lined with cement-mortar in accordance with AWWA
C104. Fittings may also be lined and coated with fusion-bonded epoxy in accordance with AWWA C116.

c. Branch outlets 12 inches and smaller may be in the form of tapping saddles and DI tee fittings. Welded
outlets may be used when they are up to 70% of the main pipe diameter. Welded outlet main pipe and outlet
pipe shall be Special Thickness Class 53 and shall be fabricated by the Pipe Manufacturer at their facility.
Welding shall be in accordance with AWS D11.2. Welded outlets shall be rated for at least the pressure rating
required for the main pipe or 250 psi, whichever is greater, with a minimum of 2.0 sf. Outlet joints shall be
flanged for exposed applications and flexible, push-on restrained joint bell and spigot for buried applications.
Mechanical joint bells with restraining devices are not acceptable for buried applications.

3. Flanges:
a. As specified in SECTION 33 14 11.
b. In accordance with AWWA C115 suitable for the pressure specified.
4. Pipe class:
a. Pipe: The minimum thickness class shall be Special Thickness Class 50.
b. At threaded flanges: The minimum thickness class shall be Special Thickness Class 53.
5. Linings:
a. Potable water piping: Cement mortar in accordance with AWWA C104, without seal coat.
b. Ceramic epoxy: Recycled piping.
6. Exterior coating:

a. 1 mil thick asphaltic coating; the finished coating shall be continuous, smooth, neither brittle when cold nor
sticky when exposed to the sun and shall be strongly adherent to the pipe.

b. Piping within vaults: Shop-applied primer compatible with the coating system as specified in SECTION
09 90 00.

7. Joint design and fabrication:

a. Standard joint shall be a single rubber gasket joint in accordance with AWWA C111 designed to be
assembled by the positioning of a continuous, molded rubber ring gasket in an annular recess in the pipe or
fitting socket and the forcing of the plain end of the entering pipe into the socket, thereby compressing the
gasket radially to the pipe to form a watertight seal.
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b.

Mechanical joints, flanges, or other restrained joints shall be located where shown on the Drawings or as
approved by the ENGINEER.

8. Joint restraint:

a.

General:

1) Designed to resist thrusts resulting from internal pressure acting at bulkheads, bends, valves, and
extending over the distances shown on the Drawings.

2) Designed for the working pressure plus water hammer.

3) Alter the laying schedule in restrained areas to avoid deflected joints. Work out alterations and bear
expense for such alterations.

4) Do not use rods or clamps.

Acceptable products:

1) Compatible field flex ring allowable for closure joints only as necessary.

2) Mechanical joint restraint or bell-spigot restraint as specified in SECTION 33 05 19 and SECTION 33 05
31.13.

Mechanical joint restraint:

1) Manufactured from DI in accordance with ASTM A 536, Grade 65-45-12. Wedges shall be heat treated to
a minimum of 370 BHN. Rubber gaskets shall be vulcanized SBR in accordance with AWWA C111.
Tee-head bolts shall be manufactured from a high strength alloy steel known in the industry as Cor-Ten,
Usalloy, or Durabolt.

2) Mechanical joint restraints shall be incorporated into the design of the follower gland. Dimensions of the
gland shall be such that it can be used with the standardized mechanical joint bell and tee-head bolts in
accordance with AWWA C111 and AWWA C153.

3) The restraint mechanism shall consist of numerous individually activate gripping surfaces to maximize the
restraint capability. The gripping surfaces shall be wedges that are designed to spread the bearing
surfaces on the pipe. Twist-off nuts, sized the same as the tee-head bolts, shall be used to ensure the
proper actuating of the restraining devices. When the nut is sheared off, a standard hex nut shall remain.

4) The pressure rating shall be as follows with a safety factor of 2:

a) 3inches to 16 inches: 350 psi.
b) 20 inches to 36 inches: 250 psi.

9. Tapping sleeves:

a.
b.

C.

Designed and manufactured in accordance with AWWA C223.

The machined flange face shall be recessed for tapping valves in accordance with MSS SP-60. Hollow-back
flanges and segmented flanges are not acceptable.

Gaskets shall be compounded from new materials and the shape of the cross-section of the gasket shall
provide an adequate seal for the working pressure. Gaskets shall be shop glued to the groove provided in the
body section.

A 3/4 inch NPT threaded outlet shall be attached to the outlet nozzle of each tapping sleeve assembly
complete with a 3/4 inch square head, threaded pipe plug.

Ferrous surfaces, except machined or bearing surfaces, shall be prepared in accordance with SSPC SP10.
These surfaces shall then be coated with liquid epoxy in two or more uniform coats or with fusion-bonded
epoxy to a minimum DFT of 10 mils in accordance with AWWA C550. Machined flange faces shall be shop-
coated with a rust-preventive compound; they shall not be painted or coated with the same coating as the
body.

10. Tapping saddles:

a.
b.

Double bronze strapped.
Outlet threads shall be AWWA standard taper threads.

B. PE encasement material:
1.  Manufactured in accordance with AWWA C105.

a.

Linear, low density film with a minimum of 8 mils DFT.

1) Flat tube material shall be used for pipe and fitting encasement; flat sheet material shall be used for valve
encasement.

V-Bio enhanced PE material shall be manufactured in accordance with AWWA C105 with additional corrosion

inhibitor and biocide.

1) Provide V-Bio enhanced PE encasement for pipe over 20 inches in diameter when nearby soil resistivity
values are less than 5,000 onm-cm.

PE encasement material color:

1) Potable water: Clear (no color additives).

2) Recycled water: Pantone 2577U.

Labeling for recycled water pipe:

1) Labeled: CAUTION: RECYCLED WATER — DO NOT DRINK.

2) Height: 1 1/2 inches, minimum.

3) Provide a label every 2 feet along the length of the encasement material.

Adhesive tape:

1) Secure PE encasement with water resistant PE, vinyl, or PVC adhesive tape.

2) Thickness: 8 mils DFT, minimum.

2. Recycle piping: Pantone 2577U.
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Other: Clear (natural color).

PE material shall be stored out of direct sunlight.

Labeling for recycled piping:

a. Labeled: CAUTION: RECYCLED WATER — DO NOT DRINK.
b. Height: 1 1/2 inches minimum.

c. Every 2 feet along the length of the PE encasement.

PART 3 EXECUTION
3.1 INSTALLATION
A.  Application:

1.

Linings:

a. Ceramic epoxy, 40 mils DFT.
1) Application as specified in SECTION 09 97 13.02.
2) CML is not allowed for recycled or reuse water.

B. Field Pipe Wrapping:

1.

2.

3.

10.

11.

12.

13.

A pre-cut length of tubing approximately 20 feet long shall be used per 18 foot length of pipe. Before lowering into
the trench, tubing shall be slid over the bell end of the pipe and bunched behind the bell.

Excess PE material shall be drawn up around the pipe barrel, folded neatly into an overlap on top of the pipe, and
held in place by pressure-sensitive tape at 3 foot to 5 foot intervals.

In the trench, the bell end of the pipe shall be raised clear of the trench bottom and the tubing stretched out along
the length of pipe. 1 foot surplus shall be provided at each end of a length of pipe. This surplus shall be bunched
behind each end of the length of pipe.

After each joint is made, tubing shall be pulled over the bell end of the pipe, folded around the adjacent spigot end,
and wrapped circumferentially with pressure-sensitive tape.

At flanges, cut the PE material to be within 1/4 inch of the back face of the flange. Secure with slightly overlapping
circumferential wraps of pressure-sensitive tape for a distance of 4 inches from the back of the flange.

Use the following flat width tubing:

Nominal Pipe Diameter Flat Tubing Width
(Inches) (Inches)
6 20
8 24
12 30
16 37
20 45
24 54
30 67
36 81
42 81
48 95
54 108
60 108
64 121

Clean material prior to wrapping operations.

During installation, soil or embedment material shall not be trapped between the PE material and the item to be
protected.

PE encasement shall be secured at ends, seams, overlaps, and folds by adhesive tape or plastic tie straps
approved for such purpose.

Sufficient slack shall be provided in contouring the encasement around buried items to prevent stretching the
material where it bridges irregularities and to prevent damage by backfilling operations.

Installation of the PE tubing shall ensure the recycled water warning is at or above springline on each side of the
pipe.

Cuts, tears, punctures, and other damage to the PE material shall be repaired with adhesive tape and a short
length of additional PE material. The ENGINEER will inspect repairs prior to backfilling activities.

Flat tube material shall be used for pipe and fitting encasement; flat sheet material shall be used for valve
encasement.

C. Buried Flanged Joints: As specified in SECTION 33 14 11.
D. Jointing:

1.

Push-on joint:

a. For the push-on joint, the inside of the bell and the outside of the spigot end shall be thoroughly cleaned to
remove oil, grit, excess coating, and other foreign matter.

b. The rubber gasket shall be flexed inward and inserted in the gasket recess of the bell socket. In cold weather
it may be necessary to warm the gasket to facilitate insertion.

c. A thin film of non-toxic, water soluble, NSF/ANSI 61 approved gasket lubricant shall be applied to the inside
surface of the gasket and the spigot end of the pipe.
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d. The spigot end of the pipe shall be pushed into the socket with care keeping the joint from contacting the
ground. The joint shall then be completed by forcing the plain end to the bottom of the socket in a manner
approved by the ENGINEER.

e. Each joint shall be checked with a feeler gauge to ensure the proper installation of the gasket.

f.  Pipe that is not furnished with a depth mark shall be marked before assembly to assure the spigot end is
inserted to the full depth of the joint.

g. Field cut pipe joint ends shall be filed or ground to resemble a spigot end as recommended by the
Manufacturer.

h. Field cut end repairs shall be done in accordance with the Pipe Manufacturer’s instructions.

i.  Deflection of the joint shall not exceed the Manufacturer's recommended maximum deflection.

Mechanical joint:

a. For the mechanical joint, the last 8 inches outside of the spigot and the inside of the bell shall be thoroughly
cleaned to remove oil, grit, excess coating, and other foreign matter from the joint and then painted with a thin
film of non-toxic, water soluble NSF/ANSI 61 approved gasket lubricant.

b. The gland shall then be slipped on the spigot end of the pipe with the lip extension of the gland toward the
plain end.

c. The rubber gasket shall be painted with the gasket lubricant and placed on the spigot end with the thick edge
toward the gland.

d. The entire section of the pipe shall be pushed forward to seat the spigot end in the bell. The gasket shall then
be pressed into place within the bell. Care shall be taken to locate the gasket evenly around the entire joint.

e. The gland shall be moved toward the bell and centered with the gland lip against the gasket. The bolts shall
be inserted and the nuts screwed tightly with fingers. Nuts shall be tightened with a torque limiting wrench,
the range of torque in accordance with AWWA C600. Bolts spaced 180 degrees apart shall be tightened
alternately to produce an equal pressure on all parts of the gland.

f. Deflection of the joint shall occur after joint assembly but before tightening the bolts. The deflection for
mechanical joints shall not exceed the Manufacturer’s recommended maximum deflection.

Joint restraint:

a. Complete the joint restraint as recommended by the Manufacturer.

b. No joint deflection is allowed.

Mechanical joint restraints:

a. Complete the mechanical joint as described herein.

b. Complete the mechanical joint restraint as recommended by the Manufacturer.

c. No joint deflection is allowed.

Bond DI joints as specified in SECTION 13 47 16. Joint bonds are required for pipe greater than 20 inches in

diameter, and for pipe where soil resistivity is less than 5,000 ohm-cm.

E. Cutting and Fitting: Make pipe cuts required to conform to location, line, and grade. Cuts on pipe shall be made by the
use of pipe cutters or pipe saws recommended by the Manufacturer and approved by the ENGINEER. Cuts shall be
straight and true. Cut ends and rough edges shall be ground smooth. For push-on joint connections, the cut end shall
be beveled.

3.2 PROTECTION
A.  Protection of Fittings: Buried DI pipe fittings shall be PE wrapped in accordance with AWWA C600.
END OF SECTION
EFFECTIVE 2021 5 SECTION 33 0519

DUCTILE-IRON PIPE AND FITTINGS FOR WATER
TRANSMISSION AND DISTRIBUTION



INTENTIONALLY BLANK



PART 1

SECTION 33 05 31.13
POLYVINYL CHLORIDE PIPE FOR WATER TRANSMISSION AND DISTRIBUTION
GENERAL

1.1 SUMMARY

A

B.

Section includes general information, products, and execution for polyvinyl chloride pipe for water transmission and
distribution.

Related Sections:

1. SECTION 13 47 16 — ISOLATION AND BONDING FOR CATHODIC PROTECTION

2. SECTION 31 23 33 - TRENCH BACKFILL

3. SECTION 33 05 19 — DUCTILE-IRON PIPE AND FITTINGS FOR WATER TRANSMISSION AND DISTRIBUTION
4. SECTION 33 14 11 — WATER UTILITY TRANSMISSION AND DISTRIBUTION PIPING — GENERAL

5. SECTION 33 14 17 — WATER SERVICE LINES

1.2 REFERENCES

A

G.

American Society for the Testing of Materials (ASTM):

1. A 536 — Standard Specification for Ductile-Iron Castings

2. D 1784 — Standard Specification for Rigid Poly(Vinyl Chloride) (PVC) Compounds and Chlorinated Poly(Vinyl
Chloride) (CPVC) Compounds

3. D 3139 - Standard Specification for Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals

4. F 477 — Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe

American Water Works Association (AWWA):

1. C111 — Rubber-Gasket Joints for Ductile Iron Pressure Pipe and Fittings

2. C115 - Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges

3. C116 — Protective Fusion-Bonded Epoxy Coatings for the Interior and Exterior Surfaces of Ductile-lron and Gray-

Iron Fittings

C153 — Ductile-Iron Compact Fittings

C223 — Fabricated Steel and Stainless Steel Tapping Sleeves

C600 — Installation of Ductile-Iron Water Mains and Their Appurtenances

C605 — Underground Installation of Polyvinyl Chloride (PVC) Molecularly Oriented Polyvinyl Chloride (PVCO)

Pressure Pipe and Fittings

8. C900 - Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4 In. Through 60 In. (100 mm Through 1,500
mm)

9. Manual M23 — PVC Pipe - Design and Installation

Manufacturers Standardization Society (MSS):

1. SP-60 — Connecting Flange Joints between Tapping Sleeves and Tapping Valves

NSF International/American National Standards Institute (NSF/ANSI):

1. 14 — Plastics Piping System Components and Related Materials

2. 61— Drinking Water System Components — Health Effects

Plastic Pipe Institute (PPI):

1. TR-3 — Policies and Procedures for Developing Hydrostatic Design Basis (HDB), Pressure Design Basis (PDB),
Strength Design Basis (SDB), and Minimum Required Strength (MRS) Ratings for Thermoplastic Piping Materials
or Pipe

Underwriters Laboratory (UL):

1. 1285 - Pipe and Couplings, Polyvinyl Chloride (PVC), and Oriented Polyvinyl Chloride (PVCO) for Underground Fire
Service

Uni-Bell PVC Pipe Association:

1. PVC Pressure Pipe Tapping Guide

Noaks

1.3 DEFINITIONS

A

DR: A ratio equivalent to the average outside pipe diameter divided by the pipe wall thickness. For the same DR, the
pressure capacity and the pipe stiffness remain the same.

1.4 SUBMITTALS

A. Shop Drawings:
Joint and pipe wall construction details including the type and thickness of the cylinder, joint details, and
manufacturing tolerances.
2. Line layout (only for pipe 24 inches or larger in diameter):
a. Indicate the starting station and top elevation to which each piece of pipe and each fitting will be placed.
b. Indicate the orientation of each fitting.
c. Indicate the limits of restrained pipe joints.
d. Show elements of curves and bends in the horizontal and the vertical directions.
e. Note cut-to-fit locations.
3. Mark diagrams and detail Drawings (for pipe 24 inches or larger in diameter):
a. Assign a mark number to each pipe section and fitting.
b. Label cut-to-fit, with separate mark numbers.
c. Show locations of appurtenances on the pipe.
B. Design Information (only for pipe 24 inches or larger in diameter): Submit design calculations in accordance with AWWA
Manual M23.
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C. Manufacturer’s Installation Information:

1. Provide maximum joint deflection information for unrestrained pipe.

2. Provide maximum joint deflection for restrained joints.

3. Provide maximum stacking height of pipe.

4. Fusible installations:

a. Provide maximum allowable sag during unloading and moving.
b. Provide maximum allowable bend radius.
c. Provide safe pulling force.
d. Provide temperature impacts to the maximum bend radius and the safe pulling force.
D. Appurtenant Materials:
1. Tapping materials:
a. Tapping sleeves and valves:
1) Provide the Manufacturer data sheet.
2) Provide the Tapping Sleeve Manufacturer's recommendations for installation.
b. Tapping machine and cutting tool: Manufacturer data.
c. Qualifications of Tapping Subcontractor.
2. Fusible PVC:
a. Provide the following data:
1) Fusion machine information.
2) Pulling head information.
b. Provide CONTRACTOR diagrams:
1) Layout of fusing operation on-site.
2) Pipe support methods during fusing and installation.
c. Provide qualifications of the PVC welder.
3. Other materials:
a. Fittings, lubricants, and restraint devices: Manufacturer data.
b. Tracer wire, test site, and PVC tape: Manufacturer data.
E. Certifications: Certify that submitted piping, accessories, and equipment either meet the Specifications as stated or meet
the Specification through an alternate means; specify the methodology used.

1. In accordance with AWWA C900.

2. In accordance with UL 1285.

3. In accordance with NSF/ANSI 14.

4. In accordance with NSF/ANSI 61, potable lines only.

F.  Quality Control:

1. Provide information on the PVC Manufacturer's QA program.

2. Hydrostatic testing: If requested by the OWNER, provide hydrostatic proof testing records in accordance with AWWA
C900.

3. Joint fusion reports (fusible PVC only): Provide a report of critical fusion parameters and pipe data for each fused
joint.

4. The Manufacturer shall submit a written statement that the inspection and specified tests have been completed and
that results comply with the requirements of these Standards. Components in contact with potable water shall be
certified to comply with NSF/ANSI 61, and a copy of the NSF/ANSI 61 certification shall be provided to Denver Water,
if requested.

1.5 QUALITY ASSURANCE
A. Pipe Design Criteria:

1. PVC fittings are not allowed.

2. PVC pipe shall not be used in manholes or vaults without the written approval of the ENGINEER.

3. Pipe to be manufactured to the Cl outside diameter.

4. The pipe laying schedule may need to be altered to meet the requirements and installation recommendations of the
product used. Changes in the laying schedule are to be approved by the ENGINEER and be as shown on the
Drawings.

B.  Tapping Subcontractor Qualifications: A minimum of 5 years of documented experience in the Work of this Section.
C. PVC Fusion Welder:

1. A minimum of 3 years of documented experience in fusing pipe of the diameter equal to or greater than required by
the Work in this Section.

2. Approved by the Fusible Pipe Manufacturer.

3. Refresher trained within the past 12 months.

D. Environmental Concerns:

1. PVC pipe is not to be installed in areas having suspected petroleum contamination.

2. PVC pipe material properties will change when subjecting the pipe to temperatures significantly different from the
standard ambient temperature of 73°F.

1.6 DELIVERY, STORAGE, AND HANDLING
A. Delivered pipe shall be clean:

1. Pipe shall not contain any chemical residues from the pipe manufacturing operation.

2. Reject any pipe containing greasy residues.

3. Reject any pipe containing diesel soot.
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C.

D.
E.

PART 2

Inspection:

1. Examine the pipe identification marks to verify pipe meets the Contract Documents.
2. Reject pipe with scratches penetrating more than 10% of the pipe wall thickness.

3. Reject cracked pipe.
4. Remove rejected pipe from the site.

Store and handle pipe as recommended by the Manufacturer and in accordance with AWWA C605.

1. Fusible PVC shall not exceed the Manufacturer's maximum allowable sag when lifted.

Seal the ends of pipe to protect the inside from contamination during storage.

Additional care is needed in handling PVC pipe at lower temperatures due to a decrease in impact strength in PVC

material and an increase in stiffness of pipe gaskets.
PRODUCTS

2.1 APPROVED MANUFACTURERS

A

C900 PVC Pressure Pipe (unrestrained joint):

1. Diamond Plastics

2. IPEX

3. JMEagle

4. North American Pipe Corporation

5. Vinyltech Corporation/Northern Pipe Products

C900 Integrally Restrained Pipe:

1. North American Specialty Products: Certa-Lok RJ

2. North American Specialty Products: Certa-Lok RJIB
3. Diamond Plastics: Diamond Lok-21 (Bulldog Restraint System)
4. JM Eagle: Eagle Loc 900 (Bulldog Restraint System)
C900 Fusible Pipe:

1. Underground Solutions, Fusible PVC

Mechanical Joint Restraint Devices:

1. EBAAIron, Inc., Megalug 2000PV series

Sigma Corporation, One-Lok SLCE series
Romac, RomaGrip

Smith Blair, Cam-Lock

Tyler Union, TufGrip

. SIP Industries, EZ Grip

ell and Spigot Restraint Devices:

EBAA Iron, Inc.:

a. Series 1500 (4 inches to 12 inches)

b. Series 1500 TD (4 inches to 12 inches)

c. Series 2800 (14 inches to 54 inches)

Star Pipe Products, PVC pipe restrainers series 1100
Ford Meter Box, Series1390

SWENOORWON

JM Eagle, Bulldog Restraint System Eagle Loc 900

North American Pipe, C900/RJ and C900/RJIB Certa-Lok
RieberLok (4 inches to 12 inches)

SIP Industries, EZ Grip PTP

. Sigma Pipe Products, Series 1100

Bell Protection Device:

1. EBAAIron, Inc., 5000 series Mega-Stop

Restrained Flange Adaptor:

1. EBAAIron, Inc., Series 2100 Megaflange

Marker Balls:

©CONDO WD

Star Pipe Products, StarGrip 4000 series and Series 4000G2 (4 inch to 12 inch only)

The Ford Meter Box Company, UFR 1500 and UFR 1500R (4 inch to 6 inch only)

Diamond Plastics Corporation, Bulldog Restraint System Diamond Lok-21

1.  3M Extended Range Ball Markers, Potable 1423-XR/iD, Blue Water
2. 3M Extended Range Ball Markers, Recycled 1408-XR, Purple General Purpose
2.2 MATERIALS

a. Manufactured from an un-plasticized PVC compound having a minimum cell classification 12454 in accordance

b. Compounds shall qualify for a rating of 4,000 psi (27.58 MPa) for water at 73.4°F in accordance with PPl TR-3.

A. PVC Pressure Pipe:
1. Material requirements:
with ASTM D 1784.
2. Pipe Specifications:
a. Manufactured in accordance with AWWA C900.
b. Wall thickness:
1) 4 inch: DR-14.
2) 6inch and larger: DR-18.
c. Standard laying lengths of 20 feet.
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3. Bell and spigot joints, non-restrained:
1) Pipe joints shall be made using an integral bell.
2) Pipe shall be furnished with metal-reinforced Reiber-type gaskets that are pre-installed in the pipe bell
during the belling process. Removable gaskets shall not be permitted.
3) The Manufacturer shall furnish gasket lubricant for each quantity of pipe furnished.
4) Joints shall be in accordance with ASTM D 3139.
5) Gaskets shall be in accordance with ASTM F 477 and shall be designed to meet the zero-leakage test
requirements.
6) Pipe shall be furnished with marks to designate proper insertion depths and prevent over-insertion during
assembly.
4. PVC carrier pipe (for use in casings):
a. Allowable joints:
1) Fusible PVC.
2) Certa-Lok RJ or RJIB (where clearance allows).
5. Color:
a. Potable water: Blue or white.
b. Recycled water: Purple, Pantone 2577U.
6. Markings:
Manufacturer and trademark.
Nominal size and DR ratio/pressure class.
Hydrostatic proof test pressure.
Manufacturing date code.
Certifications.
Recycled water piping:
1) Repeating warning label located on the exterior of the pipe, on both sides that reads CAUTION: RECYCLED
WATER — DO NOT DRINK.
2) Label height: 3 inches.
B. PVC Pipe Joint Restraint Devices:
1. General:

a. Designed to resist thrusts resulting from internal pressure acting at bulkheads, bends, valves, and extending
over the distances shown on the Drawings.

b. Designed for the working pressure plus water hammer as specified in SECTION 33 14 11.

2. Integrally-restrained joints shall incorporate an internal or external bell protection device to prevent over-insertion.
3. Mechanical joint restraint:

a. Manufactured from DI in accordance with ASTM A 536, Grade 65-45-12. Wedges shall be heat treated to a
minimum of 370 BHN. Rubber gaskets shall be vulcanized SBR in accordance with AWWA C111. Tee-head
bolts shall be manufactured from a high strength alloy steel known in the industry as Cor-Ten, Usalloy, or
Durabolt.

b. Mechanical joint restraints shall be incorporated into the design of the follower gland. Dimensions of the gland
shall be such that it can be used with the standardized mechanical joint bell and tee-head bolts in accordance
with AWWA C111 and AWWA C153.

c. The restraint mechanism shall consist of numerous individually activated gripping surfaces to maximize the
restraint capability. The gripping surfaces shall be wedges that are designed to spread the bearing surfaces on
the pipe. Twist-off nuts, sized the same as the tee-head bolts, shall be used to ensure the proper actuating of
the restraining devices. When the nut is sheared off, a standard hex nut shall remain.

d. The pressure rating shall be equal to that of the pipe being used with a safety factor of 2.

C. Fittings:
1. General:

a. DI fittings as specified in SECTION 33 05 19. PE encased DI fittings.

b. Lined and coated with fusion-bonded epoxy in accordance with AWWA C116.

c. Outlets 12 inches in diameter and smaller may be in the form of tees or tapping saddles.

d. Manufacturer-welded DI outlets are acceptable.

2. In-line flanges:

a. Pressure rating: Equal to that of pipe.

b. Flange bolt circles: In accordance with AWWA C115.

c. Encase DI flanges in wax tape as specified in SECTION 13 47 16.

d. Acceptable methods of attaching flange to pipe:

1) Restrained transition to a DI pipe spool piece with a flanged end.
2) Restrained flange adaptor.
D. Tracer Wire:
1. Wire: Minimum #12 AWG solid copper wire with 0.03 inch blue (potable) or purple (recycled) colored PE insulation.
2. PVC tape, 2 inch wide.
3. Locator wire test sites:
a. Style-B test site: Valve box lid or 3-inch test box lid marked tracer.
E. Marker Balls:
1. Passive antenna encased in water-resistant PE shell.

000U
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F. Tapping Sleeves:

1.

2.

3.

Designed and manufactured in accordance with AWWA C223.

The machined flange face shall be recessed for tapping valves in accordance with MSS SP-60. Hollow-back flanges
and segmented flanges are not acceptable.

Gaskets shall be compounded from new materials and the shape of the cross-section of the gasket shall provide an
adequate seal for the working pressure. Gaskets shall be shop glued to the groove provided in the body section.
A 3/4 inch NPT threaded outlet shall be attached to the outlet nozzle of each tapping sleeve assembly complete with
a 3/4 inch square head, threaded pipe plug.

Ferrous surfaces, except machined or bearing surfaces, shall be prepared in accordance with SSPC SP10. These
surfaces shall then be coated with liquid epoxy in two or more uniform coats or with fusion-bonded epoxy to a
minimum DFT of 10 mils in accordance with AWWA C550. Machined flange faces shall be shop-coated with a rust-
preventive compound; they shall not be painted or coated with the same coating as the body.

PART 3 EXECUTION

3.1  GENERAL
A. As specified in SECTION 33 14 11, SECTION 31 23 33, and herein.

3.2 INSTALLATION
A. General: Install pipe in accordance with the Manufacturer’s instructions and the Specifications.
B.  Push-On Joint:

1.

2.

2.

.—‘00‘-'.("":'>

A thin film of non-toxic, water soluble gasket lubricant shall be applied to either the inside surface of the gasket or

the spigot end of the pipe, or both.

Push the spigot end in, until the first depth mark on the spigot end is flush with the end of the bell. Do not insert the

spigot end beyond the distance recommended by the Manufacturer:

a. Brace the bell while the spigot end is pushed through the gasket to help prevent previously completed joints in
the pipeline from being stacked or inserted past the depth mark, taking care not to damage the pipe. Use of a
bell protection system to prevent over-insertion is also acceptable. Damaged pipe shall be replaced and
removed from the site.

b. Use the second reference mark on the pipe or the Manufacturer instructions to determine whether the spigot
has been installed to the proper depth. If the spigot is determined to be over-inserted, both the pipe that was
over-inserted and the pipe it was inserted into shall both be rejected, marked as such, and removed from the
site.

c. After removing over-inserted pipes at the joint, examine the adjacent joint which was previously completed and
remove the pipe if the joint is now over-inserted. This process shall continue until a joint is found which was not
over-inserted.

Field cut pipe joints shall be filed or ground to resemble a spigot end as recommended by the Manufacturer.

Reference lines for spigot insertion shall be added as recommended by the Manufacturer or a bell protection system

shall be used.

Field-cut end repairs shall be made in accordance with the Pipe Manufacturer's recommendations.

Deflection of the joint shall not exceed the Manufacturer's recommended maximum deflection.

Joint restraints shall be installed as required by the laying schedule.

rta Lok Installation:

Follow the Manufacturer’s instructions for installation of joint.

a. Clean pipe and coupling (RJ) to remove debris and contaminants.

b. Inspect the seal inside the pipe for placement and alignment.

c. Apply Manufacturer recommended lubricant to the gasket seal and to the spigot end. Remove any lubricant
that may have gotten into the spline groove.

d. Ensure pipe ends are concentrically and angularly aligned. Verify the spline hole is accessible.

e. Push the pipe together using mechanical means, either into the coupling (RJ joint) or bell and spigot (RJIB) and
insert the nylon spline using a spline insertion tool until it bottoms out.

f.  Excess spline beyond 1 inch, may be cut off.

Follow the Manufacturer's recommendations to connect a Certa-Lok product to standard PVC pipe.

D. Bulldog Restraint System Pipe:

1.

The Manufacturer's Representative shall be on-site during the first day of installation of the joint.

2. Install a bell protection device at each joint to prevent over-insertion of the spigot in the bell.
3. Follow the Manufacturer’s instructions for the installation of joints.
a. Clean the pipe joint of debris.
b. Inspect the joint to verify the grip ring is in the proper location and there is no debris that may interfere with the
gripping mechanism.
c. Apply lubricant as required by the Manufacturer. Do not lubricate the grip ring.
d. Align the joint prior to installation.
e. Push the spigot end until it reaches the Manufacturer’s insertion line. Do not insert the spigot end beyond the
distance recommended by the Manufacturer.
4. Connecting the bulldog joint to a standard bell and spigot pipe:
a. Due to the length of the bell in a bulldog joint, Manufacturer-supplied spigot insertion marks cannot be used
when joining a bulldog joint to a standard bell and spigot joint.
b. Use the Manufacturer's recommendations to mark new insertion lines on a bulldog spigot to be installed in a
standard bell or a standard spigot to be inserted in a bulldog bell.
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E. RieberLok Gasket:
1. Follow the Manufacturer’s instructions for the installation of joints.
a. Remove the original gasket. Working from the bell end of the pipe, use a medium sized flat blade screwdriver
to remove the original gasket.
b. Clean the bell socket and pipe groove of debris.
c. Making sure the gasket groove is clean; install the RieberLok gasket in the pipe’s gasket groove by forming a
loop in the gasket and inserting it in the groove. Install the gasket with the painted face marked “INSTALL THIS
FACE OUT” pointing out of the bell and facing the installer.
d. Apply a light coating of assembly lubricant to the first few inches of the spigot end of the pipe including the
beveled area. Apply a light coating of assembly lubricant to the inside surface of the gasket.
e. Align the two pipes to be mated, bell to spigot, and insert the spigot into the bell of the mating pipe until resistance
is felt. Using a suitable device, push the spigot into the bell until the assembly stripe is reached.
F.  Fusible Joints:
1. General:
a. Use temporary shelter over fusion operations during inclement weather; protect operations from precipitation
and cold winds.
b. Support pipe in a manner not to exceed the allowable bend radius, corrected for actual temperature, during
welding or installation into the ground.
c.  When installing fusible joints, use a pulling head designed for fusible PVC and for the specific pipe outside
diameter to be used.
2. Butt-welding:
Ensure the electronic data logger is recording critical pipe fusion information for each pipe joint.
Securely align the pipe ends in the fusion machine.
Use the fusion machine’s dual cutting heads to face and square the ends of the PVC pipe.
Heat the pipe ends to the proper bead formation, remove the heating element and bring the ends together.
Hold the joined pipe segments under pressure until the joint cools to the proper temperature.
Do not remove internal or external beads.
Recorded data to be reviewed by the Pipe Manufacturer's QA/QC Manager; final data report to be provided to
the ENGINEER.
G. Carrier Pipe Installation:
Use Certa-Lok or fusible PVC pipe inside the casing.
Assemble pipe joint in accordance with these specifications.
Install casing spacers to the spacing recommended.
Attach PVC tracer wire to the pipe in a manner so it will not get snagged during installation.
After casing pipe is installed, push or pull carrier pipe through the casing.
After carrier pipe has been installed through the casing, install a casing end seal between the casing and the carrier
pipe at both ends.
H.  Mechanical Joint:
1.
2.

@ epooo®
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Remove PVC spigot bevel, as necessary.

The last 8 inches outside of the spigot and the inside of the bell shall be thoroughly cleaned to remove oil, grit,
excess coating, and other foreign matter from the joint and then painted with a thin film of non-toxic, water soluble
gasket lubricant.

The gland shall then be slipped on the spigot end of the pipe with the lip extension of the gland toward the plain end.
The rubber gasket shall be painted with the gasket lubricant and placed on the spigot end with the thick edge toward
the gland.

5. The entire section of the pipe shall be pushed forward to seat the spigot end in the bell. The gasket shall then be
pressed into place within the bell. Care shall be taken to locate the gasket evenly around the entire joint.

6. The gland shall be moved toward the bell and centered with the gland lip against the gasket. Bolts shall be inserted,
and the nut screwed up tightly with the fingers. Nuts shall be tightened with a torque-limiting wrench following the
range of torque in accordance with AWWA C600. Bolts spaced 180 degrees apart shall be tightened alternately in
order to produce an equal pressure on all parts of the gland.

7. Deflection of the joint shall occur after joint assembly but before tightening the bolts. The deflection for mechanical
joints shall not exceed the Manufacturer's maximum recommended deflection.

8. Mechanical joint restraints shall be added as required by the laying schedule.

. Cutting and Fitting Pipe:

1. Make pipe cuts required to conform to location, line, and grade.

2. Use pipe cutters or pipe saws recommended by the Manufacturer and approved by the ENGINEER.

3. Cuts to be straight and true. For push-on pipe connections, bevel cut ends.

4. Grind cut ends and rough edges smooth.

J.  Tapping of PVC:
1. General:
a. Tapping of service lines 2 inches and less will be made by DW’s Meter Shop.
b. Other taps, including taps for pipeline appurtenances and larger service taps, will be made by the pre-qualified
CONTRACTOR.
c. No direct tapping of PVC pipe is permitted.
d. Tapping under pressure is not permitted.

Rl
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1.

2.

e. PVC pipe shall be 32°F or warmer.

Equipment:

a. Tapping saddles and corporation stops shall be used for taps 2 inches and smaller.

b. Tapping sleeves and valves shall be used for taps larger than 2 inches.

c. Tapping equipment shall be approved by the Pipe Manufacturer and shall be in accordance with Uni-Bell's PVC
Pressure Pipe Tapping Guide.

d. Hand saws and hand drills are not allowed.

Procedures:

a. Verify the tapping bit is long enough for pipe wall thickness.

b. Verify bolts on tapping sleeves are installed in accordance with the Manufacturer’s torque requirements. Do not
over-tighten.

c. Locate taps a minimum of 24 inches for 12 inch diameter or less, or 36 inches for large diameter, from both the
back of the bell and the spigot insertion line.

d. Keep taps at least 18 inches apart on the pipe.

e. Tapping procedures shall be in accordance with Uni Bell's PVC Pressure Pipe Tapping Guide.

f.  Tapping shall be at a speed recommended by the Pipe Manufacturer.

g. In weather below 40°F, verify the temperature of PVC pipe is at least 32°F before the tap is made. Adjust the
tapping speed as recommended by the Manufacturer. Slower speeds may be required.

Quality control:

a. The ENGINEER shall examine the tap coupon. The coupon shall have smooth, straight side walls, no fracturing
of the pipe wall shall be apparent.

b. If the coupon is not acceptable, determine the cause and adjust the tapping procedure.

K.  Tracer Wire Installation:

General:

a. Attach tracer wire to pipe with 2 inch wide PVC tape around the circumference of the pipe diameter, modify
when inside casing pipe.

b. Splice wire in accordance with the Manufacturer’'s recommendations.

c. Leave 3 feet of slack wire in test site.

d. In the presence of the ENGINEER, verify continuity of the tracer wire.

Locator wire test sites:

a. Locate test sites a minimum of 1,000 feet from each other.

b. Locate test site on either side of casing pipe.

C.

Locate test sites adjacent to line valves.

L.  Marker Ball Installation:

Install marker balls after the pipe or the appurtenance is fully bedded.

If pipe is deeper than 5 feet, measured from ground line, backfill up to 3 feet 6 inches and install the marking ball by
hand.

Install marker balls a maximum of 3 feet 6 inches deep, measured from ground line, and a minimum of 4 inches
above the top of pipe.

Install the first marker ball at the property line valve, every 40 feet along the pipe alignment, at every horizontal bend,
and at each valve.

Cover the marking ball by hand with 6 inches of bedding to keep it from moving (one method is to twist the marking
ball into the bedding and then cover it up).

Backfill the trench after the marking ball is covered and secured.

M.  Pressure Testing: As specified in SECTION 33 14 11.

1.
2.

3.

4.

5.

6.
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PART 1

SECTION 33 05 61
PRECAST MANHOLES AND BELOW GRADE STRUCTURES
GENERAL

1.1 SUMMARY

A

Section includes general information, products, and execution for precast manholes and below grade structures.

1.2 REFERENCES

A

B.

American Association of State Highway and Transportation Officials (AASHTO):

1. Standard Specifications for Highway Bridges

American Concrete Institute (ACI):

1. 301 — Specifications for Structural Concrete

2. 318 — Building Code Requirements for Structural Concrete

3. 350 - Code Requirements for Environmental Engineering Concrete Structures

ASTM International (ASTM):

A 48 — Standard Specification for Gray Iron Castings

A 536 — Standard Specification for Ductile Iron Castings

C 33 - Standard Specification for Concrete Aggregates

C 88 — Standard Test Method for Soundness of Aggregates by Use of Sodium Sulfate or Magnesium Sulfate

C 150 — Standard Specification for Portland Cement

C 260 — Standard Specification for Air-Entraining Admixtures for Concrete

C 478 — Standard Specification for Precast Reinforced Concrete Manhole Sections

C 497 — Standard Test Methods for Concrete Pipe, Manhole Sections, or Tile

C 618 — Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete

0. C 990 — Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box Sections Using
Preformed Flexible Joint Sealants

11. C 1260 — Standard Test Method for Potential Alkali Reactivity of Aggregates (Mortar-Bar Method)

SO NIORWON =~

1.3 SUBMITTALS

A

w

oo

1.4

E.

PART 2

WEOOMM

Concrete mix design, base sections, riser sections, eccentric and concentric conical top sections, flat slab tops,
subdecks, manhole platforms, grade rings, manhole frame and cover, sectional plans and elevations showing
dimensions and reinforcing steel placement, lifting inserts, and joint; include the Manufacturer's certification of
compliance with this Section.
Structural design calculations and drawings that are prepared, stamped, and signed by a Professional Engineer
registered in the State of Colorado.
Pipe connections to the manholes.
Manhole steps including the method of installation and the Manufacturer’s certification of compliance with the pull-out
resistance test as specified in this Section.
The repair method for minor damage to precast concrete sections.
Concrete test cylinder reports from an independent testing laboratory certifying conformance with this Section.
Joint sealant data sheets.

UALITY ASSURANCE
Materials shall be new and unused.
The quality of materials, manufacturing process, and finished sections are subject to inspection and approval by the
OWNER and the ENGINEER. Inspections may be made at the place of manufacture or at the Work site following
delivery.
The materials will be examined for compliance with ASTM specifications, the Contract Documents, and the approved
Manufacturer's drawings. Additional inspection criteria may include appearance, dimensions, blisters, cracks, and
soundness.
The OWNER or the ENGINEER will reject materials for failure to meet any specification requirement. Rejection may
occur at the place of manufacture, at the Work site, or following installation. Mark and identify rejected materials and
immediately remove them from the Work site; replace rejected materials at the CONTRACTOR’s sole expense.
Repair minor damage to precast concrete sections by Manufacturer-approved methods if the repair is approved by the
OWNER or the ENGINEER.
PRODUCTS

2.1 APPROVED MANUFACTURERS

A

Precast Concrete Manholes and Structures:
1. Copeland Precast, Inc.

Forterra Precast

Lindsay Precast

Oldcastle Precast, Inc.

Vaughn Concrete Products

Rinker Materials

Eagle Precast (manholes only)
nhole Frame and Cover, Cl and DI:

D&L Foundry

Deeter Foundry Inc.

EJ

Neenah Foundry Company

PS”!\’.—‘E\‘P’S"PP’!\’

EFFECTIVE 2021 1 SECTION 33 05 61

PRECAST MANHOLES AND
BELOW-GRADE STRUCTURES



5.
6.

Sigma Corporation
Star Pipe Products

C. Manhole Steps or Rungs: M.A. Industries, No. PS2-PFS
D. Preformed Flexible Joint Sealant:

1.
2.

Hamilton-Kent, Kent Seal No. 2
Henry Company, Ram-Nek

E. Pipe Penetrations:

1.
2.
3.
4.
5.

Waterplug

Embeco

Flexible sleeve: Press-Seal, PSX Gasket
Compression seal assembly: Link-Seal
Compression gasket: A-LOK

2.2 MATERIALS
A. General:

1.

2.

3.
4.

5.

Reference to a Manufacturer's name and model or catalog number is for the purpose of establishing the standard
of quality and the general configuration desired.

Like items of materials or equipment shall be the end products of one Manufacturer to provide a standardization of
appearance, operation, maintenance, spare parts, and the Manufacturer’s service.

Provide lifting lugs or holes in each precast section for proper handling.

Openings through the manhole riser shall be cored or cast-in with blockouts. Breakouts and doghouse openings
are not allowed.

Finish: Standard grade finish in accordance with ACI 301.

B. Precast Concrete Manhole Sections:

1.

Precast concrete riser sections, transition top sections, flat slab tops, and grade rings shall be in accordance with
ASTM C 478 and the following requirements:

a. Flat top covers shall be used where shown on the Drawings or where the manhole rim to the top of the pipe is
8 feet or less.

Tongue and groove joints for riser sections, transition top sections, and flat slab tops.

Adjustable grading rings; concrete; 3 inches, 4 inches, or 6 inches.

Sections shall be cured by an approved method.

Design criteria shall be as follows:

®ao0oT

1)  Minimum AASHTO H-20 and HL-93 loading plus the earth load.

2) Calculate the earth load with a unit weight of 130 pcf.

3) Lateral soil pressure based on saturated soil producing 100 pcf/ft acting on an empty manhole.

4) Internal fluid pressure based on a unit weight of 63 pcf with the manhole filled from invert to cover with no
balancing external soil pressure.

5) Dead load of manhole sections fully supported by the base and transition.

6) Provide additional reinforcing steel in walls and slabs to transfer stresses and openings.

7) The minimum clear distance between the edges of any two wall penetrations shall be 12 inches or 1/2 the

diameter of the smaller penetration, whichever is greater.
f.  Mark the date of manufacture, the Manufacturer's name, and the Manufacture’s trademark on the inside and
outside of each precast section.
Ship precast concrete sections after concrete has attained 3,000 psi compressive strength.

g.
C. Precast Concrete Structures:

1.

Precast reinforced concrete structures include vault structures with integral base and top slabs.

2. Notify the OWNER and the ENGINEER in writing at least 5 days prior to placing concrete during the manufacturing
process. The OWNER or the ENGINEER may inspect the reinforcing steel placement prior to placing concrete.
3. Design criteria:
a. Precast concrete:
1) Minimum compressive strength: 5,000 psi.
2) Concrete mix:
a) Cement:
(1) Type Il portland cement in accordance with ASTM C 150.
(2) Site specific soil may require cement that meets high sulfate resistance limits for Type V cement
in accordance with Table 4 in ASTM C 150.
(3) Type Il cement in accordance with ASTM C 150 meeting sulfate resistance is allowed for high-
early strength mixes.
b) Fly ash: Class C or Class F fly ash in accordance with ASTM C 618.
c) Aggregates:
(1) Natural aggregates, free from deleterious coatings and substances in accordance with ASTM C
33.
(2) Alkali reactivity of aggregates:
(a) In accordance with ASTM C 33.
(b) Tested for reactivity in accordance with ASTM C 1260.
(c) A maximum of 0.10% expansion for any aggregate product used in portland cement
concrete.
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(d) Aggregate soundness testing in accordance with ASTM C 33 and ASTM C 88, using sodium
sulfate solution.
(e) Aggregate grading and quality shall be in accordance with ASTM C 33.
(3) Admixtures:
(a) Furnish from one Manufacturer.
(b) Free of chlorides, calcium chloride, or other corrosive chemicals.
b. Manufactured products:
1) In accordance with ACI 301, ACI 318, and ACI 350, as applicable.
2) Analyze walls and slabs using accepted engineering principals.
3) When fy exceeds 40,000 psi fs shall not exceed 50% of fy.
4) Design products to support their own weight, weight of soil at 130 pcf, and a live load equal to AASHTO
HS-20 and AASHTO HL-93 applied to top slab.

) Cast base slab and walls together to form a monolithic base section.

) Design structure walls for a water pressure assuming groundwater level at ground surface; originate the
pressure diagram at finished ground surface; include lateral pressure from vehicles in accordance with
AASHTO Standard Specifications for Highway Bridges.

7) Consider discontinuities in the structure produced by openings and joints; provide additional reinforcing

around openings; frame openings to carry full design loads to support walls.

8) Locate horizontal wall joints through the centerline of any wall openings or at a 12 inch minimum clear

distance from the closest outside edge of wall openings.

9) Design the structure with a minimum number of joints; the maximum number of structure sections

including the top slab shall be four.

10) Provide lifting hooks for the top slab.

2.3 ACCESSORIES

A. Manhole Frame and Cover:

1. Good quality, strong, tough, even grained Cl, smooth, free from scale, lumps, blisters, sand holes, and defects of
any kind that render the product unsuitable for the service for which it is intended; machined to a true surface;
thoroughly cleaned castings and subject to hammer inspection.

2. The Manufacturer shall submit a written statement that the inspection and specified tests have been completed
and the results comply with the requirements of these standards. A copy of the certification shall be provided to
DW, if requested. The report shall include the material data that is traceable to the originating foundry, traceable
test bars that match, the name of the Manufacturer, and the date of the pour.

3. Ring: Clin accordance with ASTM A 48, Class 35B or better.

4. Cover: DI, in accordance with ASTM A 536, Grade 60-40-18 or better.

5. Designed for AASHTO H-20 and AASHTO HL-93 loading.

6. Nominal size: 24 inches diameter; cover shall weigh approximately 165 Ibs; frame (ring) shall weigh approximately
240 Ibs.

7. The cover shall contain the OWNER’s name, Denver Water, in 1 1/2 inch high lettering that is centered and
recessed on the exposed face.

8. Stamped with the Manufacturer's name and model identification.

9. Recycled piping manhole lids:

a. Coated with fusion-bonded epoxy, 20 mils minimum, Pantone 2577U in color.
b. Lids shall be labeled Recycled Water.
B. Manhole Steps or Rungs:

1. Comprised of 1/2 inch grade 60 steel reinforcement rod encased in PP co-polymer plastic with a tread width of 14
inches.

2. Furnish horizontal and vertical load test results in accordance with ASTM C 478 and ASTM C 497.

PART3 EXECUTION
3.1 ERECTION
A.  Jointing Precast Manhole Sections and Structures:

1. Seal tongue and groove joints with preformed flexible joint sealant.

2. Completed joint shall withstand 15 psi internal water pressure without leakage or the displacement of sealant.

3. In accordance with ASTM C 990.

4. Joint sealant:

a. Packaged in extruded preformed rope shapes of proper size to completely fill the joint when completely
compressed.
b. Protected by a suitable, renewable two-piece wrapper that may be removed as the material is applied to the
joint without disturbing the other wrapper.
3.2 INSTALLATION
A. Pipe penetrations shown on the Drawings shall be made through the manhole or the vault sections in the following
manner:

1. Modular mechanical seal: Integrally cast the sleeve in the precast manhole or the vault section or install the
sleeve in a form or cored opening. Install pipe through the sleeve. Wrap the assembly around the pipe and
connect the first and the last links. Slide the assembly into the space between the pipe and the sleeve. Tighten
bolts to expand the links of the assembly to create a gas and water tight seal. The seal shall be rated at 20 psig
hydrostatic pressure.
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Grout in place: The precast manhole or the vault section shall have a formed, tapered circular opening larger than
the outside diameter of the pipe. Plastic pipe shall have a waterstop gasket secured to the pipe with a SST clamp.
Grout shall be non-shrink and waterproof.

Flexible sleeve: Integrally cast the sleeve in the precast manhole or the vault section or install the sleeve in a form
or cored opening. Fasten pipe in the sleeve with SST clamps. Coat SST clamps with bituminous material to
protect from corrosion. The flexible sleeve shall be tested and approved by the PVC Pipe Manufacturer.
Compression gasket: Integrally cast the compression gasket in the precast manhole or the vault section. Insert
pipe into the compression gasket. Compression gaskets shall be tested and approved by the PVC Pipe
Manufacturer.

B. Manhole and Structure:

1.

7.

8.

9

Transport and handle precast concrete sections in accordance with the Manufacturer’s instructions. Use lifting
devices where provided in the precast sections. Follow the Manufacturer’s instructions for lifting procedures when
lifting devices are not provided.

Assemble and place buried precast concrete structures in properly excavated and compacted soil foundations.
Set precast concrete structures to grade and oriented to provide the required dimensions and clearances from
pipes and other structures.

Prevent flotation, with ground water level at finished ground surface, by dead weight of the structure and soil load
above the structure; do not consider the skin friction, the soil friction, or the weight of equipment in the structure.
Protect Work from flooding.

Place the manhole base on a bed of 12 inches of No. 57/67 aggregate. Set the manhole base grade so that a
maximum grade adjustment of 12 inches is required to bring the manhole frame and cover to the final grade.

Use precast concrete grade rings and non-shrink mortar to adjust the manhole frame and the cover to the final
grade.

Set precast concrete barrel sections and structures plumb within 1/4 inches. Seal the joints of precast barrel
sections with preformed flexible joint sealant in a sufficient quantity to fill 75% of the joint cavity. Fill the inside joint
with non-shrink grout and finish flush with adjoining surfaces. Caulk the inside of any leaking barrel section joint
with non-shrink grout to the satisfaction of the ENGINEER.

Where required, core holes in precast sections to accommodate pipes prior to setting manhole sections in place
and prevent loosening of the joints.

Plug holes in the concrete barrel sections that are required for handling with a non-shrink grout or non-shrink grout
in combination with concrete plugs; finish flush on the inside.

Allow joints to set for 12 hours before backfilling unless a shorter period is approved by the ENGINEER.

C. Manhole Step:

1.
2.
3.
4

5.

Preform holes for manhole steps during casting of the riser and cone sections using tapered form pins specifically
made for preforming manhole rungs.

Drive manhole steps into preformed holes after concrete has developed a compressive strength of 3,000 psi.
Alternatively, cast manhole steps into riser and cone sections when concrete is placed.

Drilling holes for manhole steps may be used to accommodate field conditions when approved by the ENGINEER.
Drill holes shall be of the diameter, spacing, and depth required by the Manhole Step Manufacturer.

Install steps at 12 inches o.c. vertically, not more than 1/2 inch out of plumb. The top step shall be 18 inches to 24
inches below the manhole cover.

D. Manhole Frame and Cover:

1.

2.

Utilize precast concrete extension collars to ensure the frame and the cover are set to the finished grade.
Concrete extension collars shall make up the riser section providing the riser section does not exceed 12 inches
vertically. Set the manhole frame and the cover to final grade prior to placement of permanent paving or final
backfill.

Extension collars shall be securely attached to the manhole riser section with a non-shrink grout bed and plastic
joint sealing compound in the pavement or with a concrete collar in unpaved areas.

E. Manhole Pipe Connections: Connect pipe to manholes and structures with the connectors shown on the Drawings.
Close or seal pipes for future connections with a gasketed watertight plug.
3.3 QUALITY CONTROL
A. Manhole and Structure Testing: The ENGINEER will visually inspect manholes and structures for potential leaks
before backfilling is allowed. Seal joints to the satisfaction of the ENGINEER.
3.4 CLEANING
A. Clean new manholes of silt, debris, and foreign matter of any kind prior to final inspections.

END OF SECTION
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SECTION 33 14 11
WATER UTILITY TRANSMISSION AND DISTRIBUTION PIPING — GENERAL
PART1 GENERAL
1.1 SUMMARY
A.  Section includes general information, products, and execution for water utility transmission and distribution piping —
general.
B. Related Sections:
1. SECTION 09 90 00 — PAINTING AND COATING
SECTION 09 97 13.02 — LIQUID EPOXY LININGS AND COATINGS
SECTION 09 97 13.04 — WAX TAPE COATINGS
SECTION 13 47 13 — COMMON WORK RESULTS FOR CATHODIC PROTECTION
SECTION 13 47 15 — GALVANIC CATHODIC PROTECTION
SECTION 13 47 16 — ISOLATION AND BONDING FOR CATHODIC PROTECTION
1.2 REFERENCES
A.  American Water Works Association (AWWA):
1. C111 — Rubber Gasket Joints for Ductile-Iron Pressure Pipe and Fittings

SO AWN

2. C200 - Steel Water Pipe, 6 In. (150 mm) and Larger
3. C210 - Liquid Epoxy Coating Systems for the Interior and Exterior of Steel Water Pipelines
4. C213 - Fusion-Bonded Epoxy Coatings and Linings for Steel Water Pipe and Fittings
5. C219 - Bolted, Sleeve-Type Couplings for Plain-End Pipe
6. C227 — Bolted, Split-Sleeve Restrained and Nonrestrained Couplings for Plain-End Pipe
7. (C550 — Protective Interior Coatings for Valves and Hydrants
8. (€651 — Disinfecting Water Mains
B. ASTM International (ASTM):
1. A 193 - Standard Specification for Alloy-Steel and Stainless Steel Bolting for High Temperature or High Pressure
Service and Other Special Purpose Applications
2. A 194 - Standard Specification for Carbon Steel, Alloy Steel, and Stainless Steel Nuts for Bolts for High Pressure

or High Temperature Service, or Both

3. D 2000 - Standard Classification System for Rubber Products in Automotive Applications

4. F 436 — Standard Specification for Hardened Steel Washers Inch and Metric Dimensions
C. City and County of Denver Wastewater Management Division:

1. Standard Detail S350
D. Denver Water (DW):

1. Engineering Standards, Chapter 11 — Recycled System
E. NSF International/American National Standards Institute (NSF/ANSI):

1. 60 — Water Treatment Chemicals — Health Effects

1.3 SUBMITTALS
A.  Shop Drawings:
1. General:
a. Pipe design information, including calculations and Drawings.
b. Check, correct, and sign Shop Drawings and data prior to submission. Unchecked Submittals will be rejected.
c. Indicate the Project name and the Contract number.
d. Pipe segment mark numbers.
e. Laying schedule corresponding to mark number.

2. Certified drawings of valves and appurtenances: Provide certified dimensional drawings of valves, fittings, and

appurtenances.

1.4 QUALITY ASSURANCE
A.  Pipe Design Criteria:

1. The pipe, fittings, and specials shall be designed and manufactured to meet the strength requirements given and
shall conform when laid with line and grades including outlets, connections, test bulkheads, and appurtenances as
shown on the Drawings.

Working pressure: 150 psi.

Waterhammer pressure: 70 psi.

Design cover: 10 feet or as shown on the Drawings, if greater.

Design live load: AASHTO HS-20 when cover is less than 10 feet, plus impact factor of 1.5 when less than 3 feet.

Weight of the earth: 120 pcf.

B. Do not manufacture pipe until required Shop Drawings and design calculations have been approved by the
ENGINEER. No changes are permitted from the initial approved design unless unforeseen field conditions arise that
make such changes necessary as determined by the ENGINEER.

C. Certifications:

1. Provide certified test reports covering each material utilized in the Work sufficient to determine conformance with
standard specifications for the particular pipe alternative including:
a. Mill certification of analyses and tests of steel.
b. Certified hydrostatic test reports.
c. Certification of compliance of materials with applicable AWWA standards, ASTM Specifications, and DW'’s
Engineering Standards.

CESENAIN
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2.

d. Certification of application of linings and coatings.
e. Certification of rubber gaskets.
Expenses incurred in making samples for certification of tests shall be borne by the Manufacturer.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Handling:

1.

Pipes, fittings, and appurtenances shall be carefully handled and protected against damage to the lining and
coating, impact shocks, and free fall as specified in this Section. Pipe handling equipment shall be approved by
the ENGINEER.

Inspect each pipe and fitting for damage. Pipe damaged while in the custody of the CONTRACTOR shall be
repaired or replaced, as determined by the ENGINEER, by the CONTRACTOR at no additional expense to the
OWNER. No pipe shall be installed where the coating or lining shows cracks that may be harmful as determined
by the ENGINEER.

Joint gaskets shall be stored in a cool location out of direct sunlight.

Support stockpiled pipe on sand bags placed under the pipe. Provide sand bags of sufficient size to prevent the
pipe from contacting the ground or any obstruction and allow for the proper use of slings. Securely cover pipe
ends to prevent the entry of animals, water, dirt, mud, or any undesirable substance and prevent the drying out of
the interior of the pipe.

PART2 PRODUCTS
2.1  APPROVED MANUFACTURERS
A. BSTC:

1.

B. B
1.

ourwN

Baker

Dresser

Smith-Blair

Romac

The Ford Meter Box Company
JCM Industries

SSTC:

Victaulic

C. Coatings:

1.
2.

Protecto Wrap Company, JS160H
Rust preventive compound:
a. Houghton International, Rust Veto 344

D. Dismantling Joints:

1.

JCM Industries, Model 309 with tie-rods

2. Romac Industries, Style DJ 400
3. Smith Blair, Model 975
E. Gaskets:
1. Durlon, Model 8600
2. Garlock 3200
3. Klingersil, Model C-4324 and C-6400
4. Leader, Model 940
F.  Cl Valve Boxes:
1. Bingham & Taylor, CCO5 Series, CUL5 Series, and GRE5 Series
2. EJ, 8560 Series and 6800 Series Drop Lid
3. Sigma Corporation, VB630 Series
4. Star Pipe Products, VB-0006 Series

2.2 ACCESSORIES
A. Standard Pipe Joints:

1.

2.

3.

o

Standard pipe joints shall be suitable for at least 250 psi water service and, regardless of type, designed to be self-
centering.

Bells and spigots shall have a smooth, close sliding fit at the self-centering surface. The joint shall be capable of
symmetrical or asymmetrical joint closure and shall remain watertight under all conditions of water service.

Joint assemblies shall be formed and accurately manufactured so that when the pipes are drawn together in the
trench, they form a continuous watertight conduit with a smooth and uniform interior surface and provide for a
slight movement of any pipe in the pipeline due to contraction, settlement, or lateral displacement.

Maximum tolerances permitted in the construction of the joint shall be that stated in the Pipe Manufacturer's design
as approved; however, in no case shall the tolerances exceed those required in AWWA C111 and AWWA C200.

If the CONTRACTOR proposes to use a joint which has not been approved by the ENGINEER on a previous
project, provide a detail drawing of joints to be used, for approval, 1 week prior to the submittal of the Bid or
Proposal. The detail drawing shall show pertinent details, dimensions, and tolerances. Joints may be furnished
only by a Manufacturer who has furnished pipe with joints of similar design for comparable working pressure that
have been in successful service for a period of at least 5 years. Provide a list of installations on which a similar
joint has been successfully used showing pipe diameter, wall thickness, and working pressure or field test
pressure.

Furnish joint materials, gaskets, and lubricants.
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B. Flanges:

1. Flange details shall be submitted with the Shop Drawings.

2. Bolt holes in flanges shall straddle field vertical centerline.

3. Insulated flanges shall have bolt holes 1/4 inch diameter greater than the bolt diameter.

4. Shop coat machined faces of flanges with a rust-preventive compound.

C. Gaskets for Flanges:

1. 1/8-inch ring type, compressed non-asbestos sheet packing, one-piece.

2. Insulated gasket information: As specified in SECTION 13 47 16.

D. Flange Bolts and Washers:

1. All-threaded studs shall be in accordance with ASTM A 193, Grade B7 with heavy hex nuts in accordance with
ASTM A 194, Grade 2H.

2. Studs and bolts shall extend through the nut a minimum of 1/4 inch.

3. Hardened steel washers shall be in accordance with ASTM F 436.

E. BSTCs:

1. Plain ends for use with couplings shall be prepared in accordance with AWWA C219 for a distance of 12 inches
from the ends of the pipe, with outside diameter not more than 1/64 inch smaller than the nominal outside diameter
of the pipe.

2. The center sleeve shall be made of steel and fabricated and tested by cold expansion in accordance with
AWWA C219 to meet minimum design pressure of 150 psi. The weld of the center ring shall be air tested for
porosity. End rings and the center sleeve shall be coated in accordance with AWWA C210 or AWWA C213 with a
minimum DFT of 12 mils.

3. End rings shall be contoured milled steel and fabricated and tested by cold expansion in accordance with
AWWA C219.

4. Gaskets shall be rubber compound material that will not deteriorate from age or exposure to air under normal
storage or use conditions and shall be immune to attack by impurities normally found in water. Gaskets shall be in
accordance with AWWA C219 and ASTM D 2000, except the durometer hardness shall be 74+5, the minimum
elongation shall be 175%, and the tensile strength shall be 1,000 psi.

5. Bolts and heavy hex nuts:

a. Inaccordance with AWWA C219.
b. Fabricated from high strength low allow steel known in the industry as Cor-Ten, Usalloy, or Durabolt.
c. The Manufacturer shall supply information as to the torque to which the bolts shall be tightened.

6. Where insulating couplings are required, both ends of the coupling shall have a wedge-shaped gasket which
assembles over an insulating compound rubber sleeve to obtain insulation of coupling metal parts from the pipe.

F. BSSTC (Non-Restrained):

1. Ends of pipe, including a distance from the end of the pipe to no less than the overall width of the coupling, shall
be prepared in accordance with AWWA C227.

2. The body shall be fabricated from steel in accordance with AWWA C227 to meet a minimum design pressure of
150 psi. The interior and exterior of the body shall be coated in accordance with AWWA C210 or AWWA C213
with @ minimum DFT of 12 mils.

3. Closure and sealing mechanisms shall be fabricated in accordance with AWWA C227.

4. Gasket composition and physical requirements shall be in accordance with AWWA C227 and ASTM D 2000.

5. Studs, nuts, and washers shall be in accordance with AWWA C227.

6. BSSTC shall not be used when electrical isolation is required.

Specials and Fittings for Access Manholes:

1. Access manholes with covers shall be 20 inches in diameter for pipelines 42 inches in diameter and smaller and
24 inches in diameter for pipelines greater than 42 inches in diameter.

2. Access manholes, in addition to those shown on the Drawings that are needed by the CONTRACTOR to complete
the installation of the pipe including the lining of joints, shall be provided at the CONTRACTOR’s expense.

3. Additional manholes needed by the CONTRACTOR shall be provided with precast manholes for future access to
the pipe.

H. Protection of Pipe Lining: The Manufacturer shall provide PE material or other suitable bulkheads on the ends of the
pipe and on special openings to keep the pipe clean and prevent the drying out of the lining. Bulkheads shall be
substantial enough to remain intact during shipping and until the pipe is installed.

Joint Restraint:

1. Restrained joints shall be provided for the lengths shown on the Drawings for horizontal bends, line valves, and
bulkheads.

2. Joints that fall within 10 feet of vertical angle points that have a deflection greater than 6 degrees shall be
restrained.

J. Underground Utility Warning Tape for Recycled Pipe: In accordance with DW Engineering Standards Chapter 11.

K.  Dismantling Joint:

1. Size and location as shown on the Drawings.

2. Restrained flange to flange using tie-rods that are all-thread studs in accordance with ASTM A 193, Grade B7.
Restraining gland systems are not acceptable.

3. Pressure requirements equivalent or greater than pipe with a minimum design working pressure of 150 psi.

4. Carbon steel for the outer body and inner body shall be in accordance with AWWA C200.

5. Carbon steel for the flanges shall be in accordance with AWWA C207
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PART 3

Carbon steel for the end ring shall be in accordance with AWWA C219.

DI for the outer body, inner body, flanges, and end ring shall be in accordance with ASTM A 563, Grade 65-45-12.

Rubber gasket shall be in accordance with AWWA C219.

Flanges:

a. Class shall match the mating pipe.

b. Hollow-back or segmented flanges are not acceptable.

c. Machined to a flat face with a serrated finish in accordance with AWWA C207.

10. Minimum assembly tolerance: 2 inches.

11. Ferrous surfaces, except machined or bearing surfaces, shall be prepared in accordance with SSPC SP10. These
surfaces shall then be coated with liquid epoxy in two or more uniform coats or with fusion-bonded epoxy to a
minimum DFT of 10 mils in accordance with AWWA C550. Machined flange faces shall be shop-coated with a
rust-preventive compound; they shall not be painted or coated with the same coating as the body.

Cl Valve Boxes:

1. Three-piece adjustable screw type with a 16-inch top section, 18-inch extension, 24-inch stem, and 30-inch bottom
and base.

2. Manufactured of gray Cl in accordance with ATM A 48, Class 35B. The use of an aluminum alloy as a casting
material is not acceptable.

3. Components shall be deburred and machined so that final dimensions are within £0.0625 inch of the specified
dimensions.

4. Components shall be provided with the Manufacturer’s standard rust-preventive coating.

EXECUTION

© oo ~N®

3.1 PREPARATION

A.
B.

Remove or smooth out any burrs, gouges, weld splatter, or other small defects prior to laying pipe and fittings.
Before the placement of pipe in the trench, each pipe or fitting shall be thoroughly cleaned, with special attention to the
joint area. The openings of pipes and fittings in the trench shall be closed during any interruption to the Work.

3.2 INSTALLATION

A.  Existing Pipe:

1. Anticipate the need to provide materials and Work effort to fit new pipe to existing pipe.

2. Information provided on existing pipe, including inside and outside diameters, are design dimensions based on
available data and may not represent exact diameters once pipe is exposed.

3. Existing pipe may be found to be out of round once excavated.

B. Pipe Laying:

1. General:

a. Pipe shall be laid directly on specified imported bedding material. Blocking of the pipe is not permitted.

b. Each section of pipe shall be laid in the order and position shown on the laying schedule.

c. Bell holes shall be formed at the ends of the pipe to prevent point loading at the bells or couplings.
Excavations shall be made as needed to facilitate the removal of slings after the pipe is laid.

2. Pipe cleaning: Keep the pipe interior free of debris.

3. Frozen foundation: No pipe shall be installed upon frozen material or when the ENGINEER determines there is a
danger of the material freezing. Do not lay pipe unless the trench will be backfilled before freezing occurs.

4. Tolerance: Pipe shall be laid to the set line and grade within approximately +1 inch. On grades of zero slope, the
intent is to lay to grade.

5. Raising or lowering pipe: Where necessary to raise or lower pipe, the ENGINEER may change the alignment or
the grades by the deflection of joints, by the use of bevel adapters, or by the use of additional fittings. The
deflection of the joint shall not exceed the maximum deflection recommended by the Pipe Manufacturer. No joint
shall be deflected any amount which, in the opinion of the ENGINEER, will be detrimental to its strength and water
tightness.

6. Laying on grades: Pipes shall generally be laid uphill on grades exceeding 10%. Pipe which is laid on a downhill
grade shall be blocked and held in place until sufficient support is furnished by the following pipe to prevent
movement.

7. Pipe protection:

a. When pipe installation is not in progress, protect the ends of the installed pipeline and special openings with
temporary, watertight fittings or appropriately sized pneumatic plugs designed for the type of joint and installed
with Manufacturer guidelines.

b. Clean temporary fittings and pneumatic plugs prior to installation.

c. Protect installed capped and plugged pipe against buoyant forces by pipe bedding, backfill, or other temporary
means.

C. Pipeline Contaminant Prevention:

1. Whenever the pipe is left unattended, install temporary plugs (bulkheads or pneumatic) at openings. Temporary
plugs shall be watertight, cleaned and disinfected, installed properly, and designed in a way that prevents human
tampering or children, animals, and environmental contamination from entering the pipe.

2. Properly install approved bulkheads or pneumatic plugs on pipe openings before storm events and before leaving
the work site unattended.

a. Proper installation includes tightening MJ bolts or inflating pneumatic plugs in accordance with the
Manufacturer’s specifications.

3. Debris shall be removed and the pipe interior cleaned prior to installing the bulkheads or pneumatic plugs.

EFFECTIVE 2021 4 SECTION 33 14 11

WATER UTILITY TRANSMISSION
AND DISTRIBUTION PIPING - GENERAL



4. Bulkheads or pneumatic plugs shall be thoroughly cleaned with a detergent and disinfected with 100 mg/I
NSF/ANSI 60 certified sodium hypochlorite solution (chlorine) using a swab or spray application method before
installation.

a. Plugs shall be kept free from contamination during storage and cannot be used in recycled applications (e.g.,
sanitary sewer, storm water systems).

b. Do not clean plugs with solvents or other aggressive agents; these may damage plugs or contaminate the
potable water main.

c. Follow the Manufacturer’s installation and safety instructions.

5. Report any known human tampering, flooding, or other contamination events to the OWNER immediately.

D. Valves:

1. Operate each valve subsequent to installation to ensure proper operation.

2. Valve stems shall be installed plumb and in the location shown on the Drawings.

3. Buried valves shall be coated with wax tape in accordance with the Contract Documents.

4. Adjustable supports shall be placed under buried valve flanges.

E. Buried Flanged Joints:

1. Flange faces shall be thoroughly cleaned of foreign material, including rust-preventive compound, with a power
wire brush.

2. Gaskets shall be centered and the connecting flanges drawn up watertight without unnecessarily stressing the
flanges.

3. Nuts and all-thread shall be tightened in a progressive diametrically opposite sequence and torqued with a
suitable, approved, and calibrated torque wrench.

4. Clamping torque shall be applied to the nuts only.

5. Flanges shall be wrapped in wax tape as specified in SECTION 09 97 13.04.

F. Insulated Joints:

1. Insulated joints and appurtenant features shall be provided by the CONTRACTOR where shown on the Drawings.

2. Prevent electrical conductivity across the joint with insulators.

3. After assembly, an electrical resistance test will be performed by the ENGINEER. If the resistance test indicates a
short-circuit, remove the insulating units to inspect for damage. Replace damaged portions and reassemble the
insulating joint at no extra cost to the OWNER. Retest the insulated joint to ensure proper insulation.

G. Flexible Coupled Joints:

1. General (BSTC and BSSTC):

a. Connecting pipe ends, couplings, and gaskets shall be clean and free of dirt and foreign matter with special
attention being given to the contact surfaces of the pipe, gaskets, and couplings. The couplings shall be
assembled and installed in conformance with the Manufacturer’s instructions.

b. Wrenches used in bolting couplings shall be of a type and size recommended by the Manufacturer. Coupling
bolts shall be tightened to secure a uniform annular space between the follower rings and the body of the pipe
with bolts tightened approximately the same amount. Clamping torque shall be applied to the nut only.

c. Upon completion of the coupled joint on metallic pipe, the coupling and bare metal of the pipe shall be
cleaned, primed, and protected as specified in this Section.

2. BSTC:

a. Diametrically opposite bolts shall be tightened progressively and evenly. Final tightening shall be done with a
suitable, approved, and calibrated torque wrench set for the torque recommended by the Coupling
Manufacturer.

b. For non-insulated mechanical couplings on metallic pipe, the middle ring and one follower ring shall be
bonded for electrical conductivity to both ends of the connecting pipes.

c. Forinsulated mechanical couplings, the middle ring and one follower ring shall be bonded to the connecting
pipe end opposite the insulating rubber sleeve.

H.  Joint Bonding:

1. Except where otherwise shown on the Drawings, joints shall be bonded for electrical conductivity in accordance
with the Contract Documents. The pipe shall be cleaned to bare bright metal at the point where the bond is
installed.

2. Damage to the pipe or pipe lining caused by the joint bonding shall be repaired at the CONTRACTOR’s expense.

l. CP: As specified in SECTION 13 47 13, SECTION 13 47 16, and SECTION 13 47 15.

J. Underground Utility Warning Tape for Recycled Pipe: Install 12 inches above recycled water pipelines and
appurtenances.

K.  Painting and Coatings:

1. General: Metal except aluminum, brass, bronze, or copper shall be painted or coated.

2. Metal exposed to atmospheric service environment shall be painted and coated as specified in SECTION 09 90
00.

3. Buried and submerged metal shall be coated as specified in SECTION 09 97 13.02.

a. Rods, nuts, bolts, and other metallic assembly hardware shall be wax taped as specified in SECTION 09 97
13.04.

4. Miscellaneous appurtenances:

a. Black steel vent pipe that is to be buried shall be given two coats of cold-applied 1200 mastic except for metal
with shop-applied coating approved by the ENGINEER.
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N.
0.

Sanitary Sewer Crossings:

1.
2.

3.

In accordance with CPCS Detail 33215.

Sanitary sewer crossings in the City and County of Denver shall be encased in accordance with Standard Detail
S350.

Sanitary sewer crossings outside of the City and County of Denver shall be encased in accordance with the
applicable detail for the jurisdiction.

Raising or Lowering Distribution Mains:

1.
2.
3.

As specified in this Section and DW’s Engineering Standards.

Reuse of existing material is not allowed.

Pipeline replacement material shall be of the same type as existing pipeline with the following exceptions:
a. Use PVC or DI pipe and fittings for raising or lowering Cl pipe.

b. Use PVC pipe and DI fittings for raising or lowering asbestos-cement pipe.

Water Service Lines: Replace and repair in accordance with DW’s Engineering Standards.
Dismantling Joint:

1.
2.

Wax tape coat the flanges and rods as specified in SECTION 09 97 13.04.
Do not modify the joint in any manner that would invalidate the Manufacturer’s warranty.

3.3 QUALITY CONTROL

A. Hydrostatic Test of Water Pipes:

1. Preparation:

a. Pipe shall be cleaned of debris and foreign materials to the satisfaction of the ENGINEER.

b. No hydrostatic test shall be made on any portion of the pipeline until field-placed concrete has cured for
7 days.

c. Testing shall not begin until field-placed linings have cured as recommended by the Manufacturer.

2. Testing responsibilities:

a. The OWNER will furnish the water, pump, and calibrated meter for testing, operate the testing equipment, run
the test, maintain the required test pressures, and blow off the pipeline after testing.

b. Assist the OWNER with testing and investigate all possible leaks.

c. Furnish labor, necessary bulkheads, and miscellaneous materials to facilitate the filling and testing of the
pipelines.

3. Test procedures:

a. Pipe shall be tested at 150 psi as measured at the lowest point in the test section.

b. The test will be made from appropriate taps alongside the pipeline and the gauge pressure read at this point.

c. The pipeline will be filled by the OWNER at a rate which will not cause any surges or exceed the rate at which
the air can be released through the air valves at a reasonable velocity. The air within the pipe shall be
properly purged.

d. The test duration will be designated by the ENGINEER.

e. The rate at which the pipeline is blown off shall be under the control of the OWNER.

4. Allowable leakage rates: The amount of leakage in all sections of the pipeline, including appurtenant parts, shall
not exceed 10 gallons per inch of diameter per mile of pipe per day.

5. Repair of leaks: Locate and repair leaks or other defects which may develop under test. Any section of the pipe
which indicates defective material furnished by the OWNER shall be repaired by the CONTRACTOR at the
expense of the OWNER. Joints made in the field are the responsibility of the CONTRACTOR.

B. Disinfection of Waterlines:

1. General:

a. The OWNER shall identify the disinfection and testing procedures to be used for the pipeline and
appurtenances. The water source for flushing (typically a nearby hydrant) will be identified.

b. The OWNER will take the water sample and perform the testing.

c. Provide access for the OWNER to perform the disinfection and testing.

d. Disinfection will occur after the pipe has been successfully pressure tested, unless otherwise noted.

e. Recycled waterlines are typically not disinfected; however, if contamination of the pipe occurs during
shipment, storage, or installation, the OWNER will determine if disinfection is needed.

2. Disinfection process:

a. The OWNER will furnish the chemicals and hose equipment necessary for injection into a pipeline. Where
required, the CONTRACTOR will provide a National Hose Thread adapter for connection to the OWNER’s
hoses.

b. Where areas of the Work are identified as spray-disinfected, this Work shall be done by the CONTRACTOR.
Disinfect potable pipelines and fittings in accordance with AWWA C651 with an NSF/ANSI 60 certified sodium
hypochlorite solution.

3. Bacteriological testing process:

a. The OWNER will take the water sample for bacteriological testing.

b. When tested Monday through Thursday, the ENGINEER will notify the CONTRACTOR within 24 hours of the
test results. When tested on a Friday, results will be available on Monday.

c. In the event of a failed test result, re-clean the pipe and the OWNER will repeat the disinfection and testing
process.

d. Final acceptance of the pipeline is contingent upon passing disinfection.
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C. Inspection of the Fabrication:
1. No less than 14 days prior to the start of any phase of the pipe manufacture, notify the ENGINEER in writing of the
manufacturing start date.
2. During the manufacturing of the pipe, the ENGINEER shall be given access to areas where it is in process and
shall be permitted to make inspections necessary to confirm compliance with the Contract Documents.
3. The manufacturing of the pipe will be inspected by the OWNER at the OWNER's expense.
D. Materials Testing:
1. Ensure the required material tests are performed. Coordinate the testing such that the ENGINEER may witness
the tests, providing the ENGINEER does not cause delays to the CONTRACTOR'’s schedule.
2. The ENGINEER may request samples of any material, including lining and coating samples, for testing by the
OWNER. Samples shall be furnished at no additional cost to the OWNER.
E. CCTV Inspection:
1. Employ the use of CCTV to record the quality of the interior of the pipe and ensure the pipe is clear of debris.
2. If the video shows debris or damage, the CONTRACTOR is responsible for removing the debris and making
repairs to the pipe.
3. Potable pipelines: Equipment that will be in contact with the pipe shall be steam cleaned, rinsed with a 220 ppm
hypochlorite solution, and rinsed with tap water prior to insertion.
4. The video shall become part of the OWNER'’s records of the Work upon the Substantial Completion date.
END OF SECTION
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SECTION 33 14 17
WATER SERVICE LINES
PART 1 GENERAL
1.1 SUMMARY
A.  Section includes general information, products, and execution for the installation and replacement of water service lines
and appurtenances.
1.2 REFERENCES
A.  American Association of State Highway Transportation Officials (AASHTO):
1. Standard Specification for Highway Bridges
2. M306 — Standard Specification for Drainage, Sewer, Utility, and Related Castings
American Society of Mechanical Engineers (ASME):
B16.1 — Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250
American Water Works Association (AWWA):
1. C207 - Steel Pipe Flanges for Waterworks Service — 4 In. Through 144 In. (100 mm through 3,600 mm)
C223 - Fabricated Steel and Stainless Steel Tapping Sleeves
C228 — Stainless-Steel Pipe Flanges for Water Service — Sizes 2 In. Through 72 In. (50 mm through 1,800 mm)
C509 — Resilient Seated Gate Valves for Water Supply Service
C515 — Reduced-Wall, Resilient Seated Gate Valves for Water Supply Service
C550 — Protective Interior Coatings for Valves and Hydrants
C800 — Underground Service Line Valves and Fittings
C810 — Replacement and Flushing of Lead Service Lines
STM International (ASTM):
A 48 — Standard Specification for Gray Iron Castings
A 276 — Standard Specification for Stainless Steel Bars and Shapes
B 62 — Standard Specification for Composition Bronze or Ounce Metal Castings
B 88 — Standard Specification for Seamless Copper Water Tube
B 98 — Standard Specification for Copper-Silicon Alloy Rod, Bar and Shapes
B 584 — Standard Specification for Copper Alloy Sand Castings for General Applications
B 763 — Standard Specification for Copper Alloy Sand Castings for Valve Applications
C 478 — Standard Specification for Precast Reinforced Concrete Manhole Sections
F 593 — Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs
F. NSF International/American National Standards Institute (NSF/ANSI):
1. 61— Drinking Water System Components — Health Effects
G. The Society for Protective Coatings/NACE International (SSPC/NACE):
1. SP 10/NACE No. 2 — Near-White Blast Cleaning
1.3 SUBMITTALS
A.  Product Data:
1. Service line material and fittings.
B.  Quality Control Submittals:
1. Statement of method of installation and sequence of construction.
2. Disposal manifest for removed service lines (if applicable).
1.4 QUALITY ASSURANCE
A.  Service line work shall be performed by a bonded and licensed plumber.
B.  The customer shall not install devices on the meter or inside the meter pit without prior written approval from Denver
Water.
PART2 PRODUCTS
2.1  APPROVED MANUFACTURERS
A. Tapping Saddles:
1. Double bronze (DI and AC), 4 inch to 20 inch:
a. A.Y.McDonald, Model 3825
b. The Ford Meter Box Company, Model 202B Tap
c. Mueller Company, Model BR2B
2. Bronze (PVC):
a. A.Y. McDonald, Model 3805, 4 inch to 12 inch
b. A.Y. McDonald, Model 3895, 4 inch to 8 inch
c. The Ford Meter Box Company, Model S70, Style B, 4 inch to 12 inch
d. The Ford Meter Box Company, Model S90, Style B, 4 inch to 12 inch
e. Mueller Company, Model H-13000 Series (C900), 4 inch to 12 inch
f.  Mueller Company, Model H-13400 Series (C900), 4 inch to 12 inch
g.
B
a.
b.

oow
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(
Mueller Company, Model S-13000 Series (C900), 4 inch to 8 inch
ronze and SST (PVC), 4 inch to 20 inch:

A.Y. McDonald, Model 3845

The Ford Meter Box Company, Model 202BS Tap
c. Mueller Company, Model BR1S, 4 inch to 12 inch
B. Carbon Steel and SST Tapping Sleeves:

1. Carbon steel sleeve (DI pipe):
a. The Ford Meter Box Company, Model FTSC, 4 inch to 20 inch

3.
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b. JCM Industries, Model 412, 6 inch to 20 inch

c. Romac Industries, Model FTS 420, 6 inch to 20 inch
d. Smith-Blair, Model 622, 4 inch to 20 inch

SST tapping sleeves (Cl, DI, AC, and PVC pipe):

a. Cascade, Model Style CST, 4 inch to 20 inch

b. The Ford Meter Box Company, Model FTSS, 4 inch to 20 inch
c. JCM Industries, Model JCM 432, 4 inch to 16 inch

d. JCM Industries, Model JCM 462, 4 inch to 20 inch

e. PowerSeal, Model 3490, 4 inch to 20 inch

f.  Romac Industries, Model Style SST, 4 inch to 20 inch
g. Romac Industries, Model STS 420, 6 inch to 20 inch

C. Tapping Valves — Mechanical Joint Type:

1. American AVK
2. American Flow Control/American Cast Iron Pipe Company, Series 2500 RW
3. Clow
4. Kennedy
5. Mueller Company
6. U.S. Pipe and Foundry Company
D. Meter Yolks (Copper Setters):
1. A.Y. McDonald, Model 737-3xxWXCC xx, 3/4 inch
2. A.Y. McDonald, Model 737-4xxWXCC xx, 1 inch
3. A.Y. McDonald, Model 720-B612WWxx 666, 1 1/2 inch, Bypass
4. A.Y.McDonald, Model 721-612WNxx 660, 1 1/2 inch, No Bypass — IRR Meters
5. A.Y. McDonald, Model 720-B712WWxx 777, 2 inch, Bypass
6. A.Y.McDonald, Model 721-712WNxx 770, 2 inch, No Bypass — IRR Meters
7. The Ford Meter Box Company, Model V83-xxW-22-xx-NL, 3/4 inch
8. The Ford Meter Box Company, Model V84-xxW-22-xx-NL, 1 inch
9. The Ford Meter Box Company, Model VBB76-12B-xx-xx-NL, 1 1/2 inch, Bypass
10. The Ford Meter Box Company, Model VBB76-12-xx-xx-NL, 1 1/2 inch, No Bypass — IRR Meters
11. The Ford Meter Box Company, Model VBB77-12B-xx-xx-NL, 2 inch, Bypass
12. The Ford Meter Box Company, Model VBB77-12-xx-xx-NL, 2 inch, No Bypass — IRR Meters
13. Mueller Company, Model B-2489N, 3/4 inch
14. Mueller Company, Model B-2489N, 1 inch
15. Mueller Company, Model B-2423N, 1 1/2 inch, 2 inch, Bypass
16. Mueller Company, Model B-2422-00N, 1 1/2 inch, 2 inch, No Bypass — IRR Meters
E. Corporation Stops:
1. A.Y. McDonald, Model 74701B, 3/4 inch to 2 inch
2. Cambridge Brass, Model 302NL Series, 3/4 inch to 1 inch
3. The Ford Meter Box Company, FB600-x-NL, 3/4 inch to 2 inch
4. Mueller Company, Model B25000N, 3/4 inch to 2 inch
F.  Curb Stops:
1. A.Y.McDonald, 76100, 3/4 inch to 2 inch
2. Cambridge Brass, Model 202NL-CxCx Series, 3/4 inch to 2 inch
3. The Ford Meter Box Company, Model B22-xxx-NL, 3/4 inch to 2 inch
4. Mueller Company, Model B25204N, 3/4 inch to 2 inch
G. Couplings:
1. AY.McDonald, CTS Coupling, Model 74758-22, 3/4 inch to 2 inch
2. The Ford Meter Box Company, Iron to Copper Pack Joint, Model C84-66-NL, 1 1/2 inch by 1 1/2 inch
3. The Ford Meter Box Company, Iron to Copper Pack Joint, Model C84-77-NL, 2 inch by 2 inch
4. The Ford Meter Box Company, Copper Flare to Copper Flare, Model C22-33-NL, 3/4 inch by 3/4 inch
5. The Ford Meter Box Company, Copper Flare to Copper Flare, Model C22-44-NL, 1 inch by 1 inch
6. The Ford Meter Box Company, Copper Flare to Copper Flare, Model C22-66-NL, 1 1/2 inch by 1 1/2 inch
7. The Ford Meter Box Company, Copper Flare to Copper Flare, Model C22-77-NL, 2 inch by 2 inch
8. The Ford Meter Box Company, Copper to Copper Pack Joint, Model C44-66-NL, 1 1/2 inch by 1 1/2 inch
9. The Ford Meter Box Company, Copper to Copper Pack Joint, Model C44-77-NL, 2 inch by 2 inch
10. The Ford Meter Box Company, Iron to Iron Pack Joint, Model C85-66-NL, 1 1/2 inch by 1 1/2 inch
11. The Ford Meter Box Company, Iron to Iron Pack Joint, Model C85-77-NL, 2 inch by 2 inch
12. The Ford Meter Box Company, Flared Adapter Coupling, Model C28-66-NL, 1 1/2 inch by 1 1/2 inch
13. The Ford Meter Box Company, Flared Adapter Coupling, Model C28-77-NL, 2 inch by 2 inch
14. The Ford Meter Box Company, Flared Coupling Adapter Loc-Pak, Model CF35-66-NL, 1 1/2 inch by 1 1/2 inch
15. The Ford Meter Box Company, Flared Coupling Adapter Loc-Pak, Model CF35-77-NL, 2 inch by 2 inch
16. Mueller Company, Copper Flare to Copper Flare, Model H-15400N, 3/4 inch to 2 inch
H. Compression Fittings:
1. A.Y.McDonald, Mac Pak Compression Fittings, Model 74753-22, 3/4 inch to 2 inch
2. AY.McDonald, T Compression Fittings, Model 74753T, 3/4 inch to 2 inch
3. Mueller Company, Compression Connection, Model H-15403N, 3/4 inch to 2 inch

Press Fittings:

EFFECTIVE 2021 2 SECTION 33 14 17
WATER SERVICE LINES



1. Viega, ProPress Coupling with Stop, Model 2915, 1/2 inch to 2 inch

J.  Stop and Waste Valves:
1. The Ford Meter Box Company, Model Z22-333SW-NL, 3/4 inch
2. The Ford Meter Box Company, Model Z22-444SW-NL, 2 inch
3. Mueller Company, Model H-15214N, 3/4 inch to 2 inch

K. Gate Valves:

,_
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Apollo, Model 102TLF, 1/4 inch to 3 inch
Crane, Model LF 438, 1/4 inch to 3 inch
Milwaukee, Model Gate UP105, 1/4 inch to 2 inch
Nibco, Model 113-LF, 1/4 inch to 2 inch
. Stockham, Model LFB-103, 1/4 inch to 3 inch
wing Check Valves:
Apollo, Model 161T-LF, 1/4 inch to 2 inch
Apollo, Model 161 S-LF, 1/4 inch to 2 inch
Nibco, Model S-43-Y-LF, 1/2 inch to 2 inch
Nibco, Model T-413-Y-LF, 1/2 inch to 2 inch
Stockham, Model LFB-319Y, 1/4 inch to 2 inch
ervice Line 2 inch and Smaller:

Cambridge Lee Industries

Cerro Flow Products

CMC Howell Metal

Mueller Industries

Wieland Copper
eter Pits:

Concrete:

a.

b.

Copeland Precast, Inc.
Forterra Precast

O. Meter Pit Dome Assembly:

1. Bingham & Taylor, Model IFLW20DWM

2. EJ, Model 00842004

3. Sigma Corporation, Model MBSW3DTH-35

4. Star Pipe Products, Model MB1014W
P. Composite Meter Pit Lid:

1. EJ, Composite Lid Denver Model (1200 Series)

2. Nicor, Inc., Composite Lid Model 125SDENI

3. Nicor, Inc., Composite Lid Model 13.25 PWBLKWAT
Q. Composite Meter Pit Extensions (Off-Grade):

1. Bingham & Taylor, Model MPE2002

2. Bingham & Taylor, Model MPE2004

3. Bingham & Taylor, Model MPE2022

4. Sigma Corporation, Model RMP20-EXT12-DW
R.  Curb Stop Service Boxes:

1. 3/4inch and 1 inch:

Pap oo

Bingham & Taylor, Model I2BO4EWOS
Sigma Corporation, Model 794E-35
Sigma Corporation, Model 795E-35
Star Pipe Products, Model SB94ES
Star Pipe Products, Model SBO95ES

2. 11/2inch and 2 inch (roadway box):

a.
b.
2.2 MATERIALS

Bingham & Taylor, Model 14B144RW
Star Pipe Products, Model RWB 145RHD

A. Brass and Bronze Goods:
1. Potable:

a.

ASTM B 584 using copper alloy UNS No. C89833.

b. AWWA C800 using lead free copper alloy UNS No. C89520.
c. NSF/ANSI 61.

2. Recycled:
a.

AWWA C800 using copper alloy UNS No. C83600, commercially known as 85-5-5, in accordance with ASTM
B 62 with the following additional requirement: Each Manufacturer shall submit samples to DW for testing. If the
Manufacturer is approved, the sample shall be kept by DW and used as the standard by which future purchases

will be compared.

B. Outlet Threads:
1. AWWA standard taper threads.
C. Tapping Saddles:
1. Double bronze strapped for use with DI and AC pipe.
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2. Two-piece non-hinged design for PVC pipe shall provide full support around the circumference of the pipe, having a
bearing area of sufficient width along the axis of the pipe so the pipe will not be distorted when the saddle is tightened.
3. Bronze and SST saddles for PVC pipe shall provide full support around the circumference of the pipe, having a
bearing area of sufficient width along the axis of the pipe so the pipe will not be distorted when the saddle is tightened.
D. Corporation Stops:
1. AWWA standard taper thread by copper flare.
E. Curb Stops:
1. Copper flare by copper flare.
F.  Curb Stop Service Boxes:
1. Curb stop service boxes, or stop boxes, shall be ClI, Buffalo type. The bottom part, shaped like an inverted U, shall
straddle the service line and have a flanged bottom to support itself.
2. Gray Cl in accordance with ASTM A 48, Class 35B.
3. Aluminum alloy cast material is not acceptable.
G. Press Fittings:
1. Buna N sealing elements.
H. Gate Valves:
1. 2 inch and smaller shall be all-bronze, screwed bonnet and ends, single solid wedge gate, with non-rising stems
rated at 125 psi SWP and 200 psi CWP.
. Swing Check Valves:
1. 2 inch and smaller shall be all-bronze body and cap, threaded ends and cap, Y-pattern, swing type disc, rated 125
psi SWP and 200 psi WOG.
J.  Tapping Valves:
1. Designed and manufactured in accordance with AWWA C509 or AWWA C515, with the following additional
requirements or exceptions.
2. Suitable for frequent operation and for long periods of inactivity, operate with flow in either direction, with operating
pressure of 200 psi compatible with chlorinated water.
3. 4 inch through 12 inch nominal diameter, 150 Ib class tapping valves with mechanical joint type.
4. Valves shall be iron body, resilient seated gate valves with non-rising stems. If resilient seats are bonded to gates,
the gates shall be completely encapsulated with the material except for guide tabs or slots.
5. Install valves with the stem positioned vertically in buried horizontal water lines without gearing, bypasses, rollers,
or tracks.
6. Install valve bonnet below the frost line.
7. Valve stem materials:
a. Bronze in accordance with ASTM B 763.
b. Copper alloy No. C99500.
c. Copper alloy in accordance with ASTM B 98, No. C66100/H02.
d. SST in accordance with ASTM A 276, Type 304, Type 316, or AlSI 420.
8. Valves shall have 2-inch square wrench nuts.
9. Stem seal shall consist of two O-rings.
10. Valves shall open clockwise.
11. Bonnet, gland bolts, and nuts shall be in accordance with ASTM F 593, Type 304 SST, or electroplated with zinc or
cadmium. Hot-dipped galvanized process is not acceptable.
12. End connections:
a. Size and drill flanges in accordance with ASME B16.1, Class 125.
b. Machine flanges to flat surface with a serrated finish in accordance with AWWA C207.
c. Mechanical joint components shall be in accordance with tee-head bolts and hexagon nuts fabricated from high-
strength, low alloy steel known in the industry as Cor-Ten, Usalloy, or Durabolt.
d. Accessories for mechanical joint shall consist of gasket, gland, and fasteners packaged separately from valves.
e. Label each package for proper identification, and the number of units per package.
13. Seatring:
a. The valve body and seat opening shall be sized large enough to accommodate the following:
1) 4 inch nominal diameter for shell cutter diameter of 3 7/8 inches.
2) 6 inch nominal diameter for shell cutter diameter of 5 13/16 inches.
3) 8 inch nominal diameter for shell cutter diameter of 7 7/8 inches.
4) 10 inch nominal diameter for shell cutter diameter of 9 3/4 inches.
5) 12 inch nominal diameter for shell cutter diameter of 11 7/8 inches.
6) Shell cutter diameter shall have a tolerance of 1/32 inch.
14. After shop assembly, operate and hydrostatically test the valve in accordance with AWWA C509 and AWWA C515.
15. Ferrous surfaces, except machined or bearing surfaces, shall have the surface prepared for coating in accordance
with SSPC SP10/NACE No. 2.
16. Coat prepared surfaces with liquid epoxy with a minimum of two coats, or with fusion-bonded epoxy to a minimum
DFT of 10 mils in accordance with AWWA C550.
17. Shop coat machined flange faces with rust-preventive compound.
18. Submit the Manufacturer’s written statement certifying that inspection and testing have been completed and results
comply with this Section.
19. Certify that components in contact with potable water comply with NSF/ANSI 61 with a copy of the certification.
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K.  Fabricated carbon steel and SST tapping sleeves, 4 inch to 20 inch, shall be designed and manufactured in accordance
with AWWA C223, with the following additional requirements or exceptions:

1.
2.

8.
9.

10.

Components shall be suitable for exposure to chlorinated water with a working pressure of 150 psi.

End connections:

a. Carbon steel flanges shall be fabricated from steel plate with dimensions in accordance with AWWA C207,
Class D.

b. SST flanges shall be fabricated from steel plate with dimensions in accordance with AWWA C228, Class SD.

c. Machine flange faces to a flat surface with a serrated finish in accordance with AWWA C207 or AWWA C228
as applicable.

d. Recess the machined flange face for the tapping valve in accordance with MSS SP-60.

e. Hollow-back flanges and segmented flanges are not acceptable.

Gaskets shall be compounded from new materials and the shape of the cross-section shall provide adequate seal

for working pressure.

Shop glue gasket to the groove provided in body section.

3/4 inch NPT threaded outlet shall be attached to outlet nozzle of tapping sleeve assembly complete with 3/4-inch

square head, threaded pipe plug.

Ferrous surfaces, except machined or bearing surfaces, shall have surface prepared for coating in accordance with

SSPC SP10/NACE No. 2.

Coat prepared surfaces with liquid epoxy with minimum of two coats, or with fusion-bonded epoxy to minimum DFT

of 10 mils in accordance with AWWA C550.

Shop coat machined flange faces with rust-preventive compound.

Submit the Manufacturer’'s written statement certifying that inspection and testing have been completed and results

comply with this Section.

Certify that components in contact with potable water comply with NSF/ANSI 61 with a copy of the certification.

L. Service Line 2 Inches and Smaller:

1.

Seamless copper water tube in accordance with ASTM B 88, furnished in coils, annealed, Type K Copper UNS No.
12200.

2. The Manufacturer shall submit a written statement that the inspection and the specified tests have been completed
and that results comply with the requirements of this Section.

3. Components in contact with potable water shall be certified to comply with NSF/ANSI 61, and a copy of the NSF/ANSI
61 certification shall be provided to DW, if requested.

4. Pipe installed in the City and County of Denver and Total Service Contract Areas shall be manufactured domestically.

M. Meter Pits:

1. Constructed as cylindrical concrete or plastic pits 24 inches in diameter and 52 inches to 78 inches deep with metal
dome or bell housing, double lid of frost proof construction that fits a 20-inch ID concrete or plastic meter pit top ring.

2. Consist of a 24 inch nominal diameter by 42 inch or 48 inch high cylinder of concrete or plastic.

3. Base shall have two doghouse cutouts 3 inches wide by 4 inches high and located 180 degrees apart to
accommodate service line tubing.

4. Top shall have a shelf or tapered design to support a standard dome or bell housing with a 20 inch nominal diameter.

5. Concrete meter pits shall consist of a combination of two to four precast concrete rings that total 48 inches in height
where:

a. Top ring shall not exceed 12 inches in height.

b. Rings shall have a 2 inch minimum wall thickness and reinforced to minimize breakage during installation and
use.

c. Rings shall be constructed of concrete in accordance with this Section and ASTM C 478.

6. Plastic meter pits shall be one-piece design with nominal 24 inch diameter by 42 inch high unit that tapers in 12
inches to accept a 20 inch diameter dome unit; or two-piece design with a nominal 24 inch diameter by 30 inch high
base unit and 12 inch or 18-inch top unit that tapers from 24 inch diameter to accept a standard 20 inch diameter
dome unit.

7. Units shall be constructed of LMDP or HDPE with wall thickness of no less than 1/2 inch.

8. Withstand 200 Ib lateral load applied with 4-inch square plate positioned 1 inch below the top of the pit with maximum
deflection of 1 inch.

9. Base unit shall have a flange at the bottom of it, and a molded flange near the top of it to resist settling and provide
additional resistance to deformation from lateral loads during backfilling.

10. Meter pit shall be bright white on its interior.

11. The Manufacturer's name and model number shall be molded or printed on each piece.

12. Grade adjustment rings from the same Manufacturer shall be used to raise the top of the pit to grade or accommodate

the plumb pit to angled grades.

N. Meter Pit Dome Assembly:

1.
2.

3.

4.

Gray Cl in accordance with ASTM A 48, Class 35B.

Nominal 20 inch bottom diameter that tapers to nominal 12 inch diameter opening at the top with height of 10 inches
to 12 inches.

The dome or bell housing shall have inside lip to support inner frost lid, and upper lip to accommodate locking
mechanism of meter pit lid.

When installed on the meter pit top ring, dome shall be rated for AASHTO H 20 highway loading plus impact not to
exceed 20,000 Ibs, tested in accordance with AASHTO M306 without any damage or permanent deformation.

O. Meter Pit Lid:
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1. Cap type top lid shall be gray Cl in accordance with ASTM A 48, Class 35B or high impact, no break Hydrozone HD

composite or other approved fiber reinforced polymer material.

The ClI lid shall have center hole that is 2 inches in diameter to accept the AMR/AMI device.

Composite lids shall withstand temperature range from 40°F to 90°F and shall be resistant to UV light degradation.

Top lids shall be furnished with a worm gear locking bolt with a five-sided brass nut.

The lid shall be rated for AASHTO H 20 highway loading plus impact shall not to exceed 20,000 Ibs and shall be

tested in accordance with AASHTO M306 without any damage or permanent deformation.

Cast or imprinted with the words Denver Water Meter.

Inner frost lid:

a. Molded of HDPE.

b. 12 inch diameter and at least 1/8 inch thick.

c. Dish-shaped with a recess that is 2 inches to 3 inches deep with three to five 1/4 inch diameter drainage holes
located around the edge of the recessed area.

d. There shall be a 1/4 inch wide notch the full width of the top lip and lifting tab that projects 2 inches inward with
9/16 inch or larger hole.
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PART 3 EXECUTION

3.1  GENERAL

A.  Provide the materials, equipment, and labor necessary for a complete installation.
3.2 PREPARATION

A. Notification:

1. Coordinate with the ENGINEER to notify customers of impending service line replacement. Provide at least 14 days’
notice.

2. Complete a water outage notice form for each customer whose water service is impacted. As specified in
Supplement A found online: https://www.denverwater.org/sites/default/files/contractor-notification.pdf.

B. Verification:

1. Use data to be provided by the ENGINEER to verify the location of the service line within the property. Use visible
means to verify the location such as stop box, meter pit, service line entrance at the premises.

2. Verify the service line is a non-copper material using one of the methods described in AWWA C810, such as
observation in the meter pit, observation where the service line enters the premises, observation at a hydro-
excavated pothole, or observation at a test pit.

C. Document by use of digital photographs or digital video the pre-construction condition of landscape and hardscape
features of each premise to receive a service line replacement.
3.3 INSTALLATION
A.  Connection to Water Main:
1. Taps for 2 inch and smaller domestic, irrigation, or fire service lines shall be made by the following:
a. DW Meter Shop.
b. Authorized Master Meter Distributor.
c. Prequalified CONTRACTOR with the prior approval of the ENGINEER.
2. Taps for 3 inch and larger domestic irrigation, or fire service shall be made by the following:
a. DW.
b. Prequalified CONTRACTOR with the prior approval of the ENGINEER.
3. 2inch and smaller tap procedure:
a. Make connection using a corporation stop the same size as the service line through bronze tapping saddle.
b. Taps shall be made after satisfying the following conditions:
1) The main has been released by the ENGINEER following conditions and testing as follows:
a) Main and appurtenances are installed and verified by the ENGINEER, and pertinent notes and
measurements are made.
b) Disinfection and chlorination testing.
c) Hydrostatic testing.
d) Valve and valve box inspection.
2) License application has been completed, signed by the authorized individual, and submitted to the
ENGINEER for new development projects.
3) Street cut and occupancy permits have been obtained from the AHJ.
4) Existing utilities are located and marked.
5) Water main valves are marked.
6) The tapping location on the main has been excavated and the surface of the main cleaned.
7) Connections to metallic water mains shall be electrically insulated using insulating fittings and gaskets
approved by the ENGINEER.
8) Install service lines with enough slack to prevent pullout from the corporation stop.
9) Replace and repair existing PE encasement disturbed by the tapping procedure.
10) Minimum spacing of adjacent taps on the same side of main shall be 5 feet.
11) Minimum spacing of adjacent taps on opposite side of main shall be 2 1/2 feet.
12) Minimum spacing of tap and main line pipe fitting shall be 3 feet.
4. 3inch and larger tap procedure:
a. Taps shall be made by a tee connection or tapping sleeve.
b. The developer’s contractor may install a cut-in sleeve or tapping sleeve on developer projects.
c. For developer projects, if DW installs the connection:
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1) The developer’s contractor shall excavate the trench exposing the water main on all sides.
2) DW will provide and install the cut-in tee or tapping sleeve at cost to the developer.
3) The developer’s contractor shall connect to the outlet, install piping, set the valve box, and backfill the
trench.
d. Connections to metallic water mains shall be electrically insulated using insulating fittings and gaskets approved
by the ENGINEER.
Install service lines with enough slack to prevent pullout from the corporation stop.
Replace and repair existing PE encasement disturbed by the tapping procedure.
Minimum spacing of adjacent taps on the same side of main shall be 5 feet.
Minimum spacing of adjacent taps on opposite side of main shall be 2 1/2 feet.
i Minimum spacing of tap and main line pipe fitting shall be 3 feet.

Te o

B. Replacement of Non-Copper Service Line:

1.

Install new service line using one of the methods described in AWWA C810:

a. Open cut.

b. Trenchless on new route.

c. Trenchless on existing route.

Replace service line, including the meter and the meter pit. Replace the entire service line from the water main to
the first fitting inside the dwelling or premises.

If service line is removed from the ground, cut or bend pipe into manageable sections and dispose of in accordance
with applicable state and federal regulations.

Use dielectric fittings to connect dissimilar metals.

If the existing meter is an inside setting, relocate it to an outside setting as follows:

a. Install with inlet and outlet spuds in horizontal position in concrete or composite meter pit or vault as shown on
the Drawings.

Install meter in coppersetter or yoke.

Install coppersetter for a 1 inch and smaller meter with meter spuds 18 inches below the meter pit lid.

The meter shall sit horizontally with the register pointing up.

Install larger meter in vault as show on the Drawings.

Deviations in height, spacing, pipe location, and mounting supports shall be approved in advance by the
ENGINEER.

If service line is less than 3/4 inches, install new 3/4 inch service line.

The CONTRACTOR shall be a licensed plumber by the AHJ to perform work in the public ROW and have a current
plumbing license to install service lines inside Denver, Total Service, and Read and Bill Contract Areas where work
is to be performed.
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C. Abandonment and Removal of Service Lines and Tap Cuts:

1.

General:

a. Remove or abandon service lines as show on the Drawings.

b. Cut taps to be abandoned or relocated at the main or fireline to ensure water cannot be removed from the
system.

c. Tap cuts shall be witnessed by the ENGINEER.

d. Service line changes shall be made in accordance with DW’s Operating Rules.

e. Tap cuts shall be coordinated through the ENGINEER or the Sales Administration Section.

f.  Service lines shall be metered until disconnected from the main and inspected by the ENGINEER.

2 inch and smaller service line abandonment procedure:

a. Excavate service line connection where the corporation stop is inserted into main.

b. Close the corporation stop.

c. Remove service tubing or piping from the corporation stop.

d. Scar threads on the corporation stop and remove a minimum of 12 inches of service line.

e. Remove curb or valve box over curb stop and cut off at least 18 inches below final grade.

f.  Deliver the meter to the ENGINEER or the Meter Shop for final test and reading.

g. The meter shall not be reused in the system.

h.  The meter pit shall be cut off 18 inches below final grade and filled with sand. The meter pit may be removed
completely.

3 inch and larger service line abandonment procedure:

Excavate over service tee on water main.

Remove valve at the main and plug the connecting fitting, tee, or tap.

Remove the property line valve box and cut off at least 18 inches below final grade.

Deliver the meter to the ENGINEER or the Meter Shop for final test and reading.

The meter shall not be reused in the system.

The meter vault shall be cut off 18 inches below final grade and filled with sand. The meter vault may be removed
completely.

Inside meter setting abandonment: Prior to demolishing the building or the structure with the inside meter setting,
install meter pit or vault with the new meter and AMR/AMI device in the outside meter setting, or cut and abandon
the tap as described in this Section.
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3.4 RESTORATION
A. If open cut method is used, replace landscaping to prior condition at trench and where disturbed by CONTRACTOR
activities. Repair damage to irrigation system.
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B. If a trenchless method is used, replace landscaping to prior condition at pits and where disturbed by CONTRACTOR
activities. Repair damage to irrigation system.
3.5 STARTUP
A. Provide residents with the OWNER’s flyer regarding resident flushing of service lines.
3.6 SUPPLEMENTS

A. Supplement A — Water Outage Notice
END OF SECTION
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SUPPLEMENT A
WATER OUTAGE NOTICE

WATER OUTAGE NOTICE

Contractor Responsible for Water Shut-off:
Office number: On-site number:

It will be necessary to shut off the water supply to the premises on:
Date: Time: TO
Reason:

Water service in this area will be shut off due to maintenance. During this outage, please help crews by only turning
water faucets on periodically to check for running water, which indicates work is complete.

This work will cause inconveniences, including street and parking closures, heavy equipment noise, and excavation
in the street and possibly private property. Once maintenance is finished, crews will flush the water mains, which
may cause discolored or cloudy water. After service is restored, run a cold faucet at full pressure until water is
clear.

For more details about what to expect and how to flush faucets, visit denverwater.org/service-interruptions.

Please consider sharing this information with others at your property and in your neighborhood.

Special instructions for regulated food facilities: Inside the City and County of Denver, regulated food facilities
are not permitted to conduct open food handling when water is not available, per Denver food safety regulations.
For more information, contact the Denver Department of Environmental Health (720-913-1311 or
phicomments@denvergov.org) or, outside of Denver, your local health department.

NOTIFICACION DE CORTE EN EL SUMINISTRO DE AGUA

Contratista responsable del corte en el servicio agua:
N.¢ de oficina: N.% en la obra

Sera necesario cortar el suministro de agua para la propiedad:
Fecha: Hora: HASTA
Motivo

El servicio de agua en esta area sera interrumpido debido a trabajos de mantenimiento. Durante este corte en el
suministro de agua, ayude a los equipos de trabajo abriendo los grifos solo periédicamente para comprobar si el
agua ya empieza a fluir, lo cual indica que los trabajos de mantenimiento han finalizado.

Esta obra ocasionara inconvenientes, entre estos, cierre de calles y de sitios para estacionar, ruido de maquinaria
pesada, excavaciones en la calle y posiblemente en propiedad privada. Una vez que hayan terminado los trabajos
de mantenimiento, los equipos purgaran el agua de las cafierias maestras, lo cual podria ocasionar que el agua se
vea descolorida o turbia. Después de que se restablezca el servicio, abra uno de los grifos y deje correr el agua
fria a maxima presién hasta que esta se vea transparente.

Para obtener mas detalles sobre lo que se debe esperar y como purgar los grifos, visite denverwater.org/service-
interruptions.

Piense en la posibilidad de compartir esta informacién con otras personas en su propiedad y en su vecindario.

Instrucciones especiales para plantas de alimentos regulados: En concordancia con las normas de seguridad
alimentarias de Denver, cuando no hay agua disponible, no se permite la manipulacion de alimentos expuestos
dentro de las plantas de alimentos regulados de la ciudad y condado de Denver. Para obtener mas informacion,
péngase en contacto con el Departamento de salud ambiental de Denver (720-913-1311 o
phicomments@denvergov.org), o con su Departamento de salud local si se encuentra fuera del area de Denver.
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SECTION 33 14 19
VALVES FOR WATER UTILITY PIPING

PART 1 GENERAL

1.1 SUMMARY
A.  Section includes general information, products, and execution for valves for water utility piping.
B. Related Sections:

1.
2.

SECTION 01 44 33 - MANUFACTURER'’S SERVICES
SECTION 09 97 13.04 — WAX TAPE COATINGS

1.2 REFERENCES
A.  American Society of Mechanical Engineers (ASME):

1.

B16.1 — Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250

B.  American Water Works Association (AWWA):

@)
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C111 — Rubber Gasket Joints for Ductile-Iron Pressure Pipe and Fittings

C207 -Steel Pipe Flanges for Waterworks Service — Sizes 4 Inch Through 144 Inch (100 mm Through 3,600 mm)
C508 —Swing-Check Valves for Waterworks Service — 2 In. Through 48 In. (50 mm Through 1,200 mm) NPS
C509 — Resilient-Seated Gate Valves for Water Supply Service

C512 — Air Release, Air/Vacuum and Combination Air Valves for Wastewater Service

C515 — Reduced-Wall, Resilient-Seated Gate Valves for Water Supply Service

C517 — Resilient-Seated Cast Iron Eccentric Plug Valves

C550 — Protective Interior Coatings for Valves and Hydrants

C800 — Underground Service Line Valves and Fittings

STM International (ASTM):

A 27 — Standard Specification for Steel Castings, Carbon, for General Application
A 48 — Standard Specification for Gray Iron Castings

A 536 — Standard Specification for Ductile Iron Castings

B 61 — Standard Specification for Steam or Valve Bronze Castings

B 62 — Standard Specification for Composition Bronze or Ounce Metal Castings
B 98 — Standard Specification for Copper-Silicon Alloy Rod, Bar and Shapes

B 127 — Standard Specification for Nickel-Copper Alloy Plate, Sheet, and Strip

B 139 — Standard Specification for Phosphor Bronze Rod, Bar, and Shapes

B 164 — Standard Specification for Nickel-Copper Alloy Rod, Bar, and Wire

. B 194 — Standard Specification for Copper-Beryllium Alloy Plate, Sheet, Strip, and Rolled Bar

. B 584 — Standard Specification for Copper Alloy Sand Castings for General Applications

. B 763 — Standard Specification for Copper Alloy Sand Castings for Valve Applications

. D 1784 — Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly(Vinyl

Chloride) (CPVC) Compounds

D. NSF International/American National Standards Institute (NSF/ANSI):

1.
2.
3.

61 — Drinking Water System Components — Health Effects
61, Annex G — Weighted Average Lead Evaluation Procedure to a 0.25% Lead Requirement
372 — Drinking Water System Components — Lead Content

E. The Society for Protective Coatings/NACE International (SSPC/NACE):

1.

SSPC SP 6/NACE No. 3 — Commercial Blast Cleaning

1.3 SUBMITTALS
A.  Shop Drawings:

1.
2.

3.

7.

8.
9.
10.

Product data sheets for the make and model.

Complete catalog information, descriptive literature, specifications, and identification of the materials of
construction.

Factory mechanical drawings of the complete actuator assembly including the electric motor, pedestal, and rod
extensions.

Open/close and throttling sizing calculations.

Maximum torque capabilities of the operator mechanism and the operating torque requirement for each valve
under the specified operation condition.

Factory electrical drawings showing the schematic representation of the complete power and control circuitry and
wiring diagrams showing interconnections, wire designations, and terminal numbers for remote operation and
position indication by the OWNER.

Factory installation and services information giving full installation and adjustment instructions and part listings for
field replaceable parts.

Listings of normal starting and running currents and full nameplate data from the motor.

Provide drawings in DWG or DXF electronic format.

Shop and field painting systems proposed.

B. Quallty Control Submittals:

Certificate of compliance for the following:

a. Gate valves in accordance with AWWA C509 or AWWA C515.
b. Eccentric plug valves in accordance with AWWA C517.
c. Swing check valves in accordance with AWWA C508.
d. Combination air valves in accordance with AWWA C512.
e. NSF/ANSI 61.
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2.
3.
4.

Tests and inspection data.
Manufacturer's certificate of proper installation.
Installation O&M manuals.

1.4 QUALITY ASSURANCE
A. Valves:

1.

ook wd

7.
8.
9.

10.
11.
12.

Include actuators, handwheels, chain wheels, extension stems, floor stands, worm gear actuators, operating nuts,
chains, and accessories for a complete installation in accordance with the Contract Documents.

Suitable for intended service; renewable parts shall not be of a lower quality than specified.

The same size as adjoining pipe.

Ends shall suit adjacent piping.

Buried valves shall be installed below the frost line.

Resilient-seated valves shall have no leakage (drop-tight) in either direction at the valve rated design pressure.
Other valves shall have no leakage (drop-tight) in either direction at the valve rated design pressure unless
otherwise specified in this Section or in the stated valve standard.

Size actuators to operate valves for the full range of pressures and velocities.

Open by turning clockwise.

Recycled system valves: Counter-clockwise to open with a pentagon wrench nut.

Factory-mount actuator and accessories.

Bolt holes for flanges for valves having flange insulation kits shall be 1/4 inch larger than the standard size.
Suitable for exposure to chlorinated water.

PART2 PRODUCTS
2.1 APPROVED MANUFACTURERS

A Ty
1
2.

B. T
1
2
3.
4.
5
6
7.

pe V104 Gate Valve:

Potable

Apollo, 102T LF

b Crane, LF438
c. Milwaukee, Gate UP105
d. Nibco, 113-LF
e. Stockham, LFB-103
Recycled:
a. Apollo, 106T
b. Crane, 437
c. Milwaukee, Gate 1140
d. Nibco, T-133
e. Stockham, B-128

ype V125 Resilient-Seated Gate Valve:

American AVK

American Flow Control/American Cast Iron Pipe Company
Clow

EJ

Kennedy

Mueller

U.S. Pipe and Foundry Company

C. Type V130 Resilient-Seated Insertion Valve:

1.

Team Industrial Services; Team InsertValve

D. Type V200 Globe Valve:

1.
2.
3.

Crane Co., 7TF, threaded end
Stockham, B-22T, threaded end
Stockham, B-24T, soldered end

E. Type V301 Ball Valve:

1.
2.
3.
F. Ty
1.
2.
3.
4.

Apollo, 76F series, threaded end
Milwaukee, 10 series, threaded end
Nibco, T-580 Series

pe V307 Ball Valve:
Apollo, 71 series
Milwaukee; BA100, threaded end
Milwaukee; BA150, soldered ends
Nibco; T-580 Series

G. Type V402 Eccentric Plug Valve:

1.
2.
3.

Dezurik
Pratt
Val-Matic

H. Type V462 Gauge Cock:

1.

Ernst Gage Co.

2. Lunkenheimer
3. United Brass Works, Figure 973
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Type V464 Corporation Stop:
1.  AY McDonald

2. Cambridge Brass

3. The Ford Meter Box Co.

4. Mueller Co.
J.  Type V605 Check Valve:
1. Potable:
a. Apollo, 161T-LF, 161-S-LF
b. Crane, LF37
c. Nibco, S-43-Y-LF, T-413-Y-LF
d. Stockham, LFB-319Y
2. Recycled:
a. Apollo, 164T
b. Crane, 437
c. Milwaukee, Check 508
d. Nibco, T-413-B
e. Stockham, B-345
K.  Type V606 Check Valve:
1. Crane, 383
2. Stockham, G-931
L. Type V608 Swing Check Valve:
1. Cla-Val Flex-Check, Model 584
2. Val-Matic Swing-Flex, Series 500
M. Type V609 Check Valve:
1. Val-Matic Wafer Style Silent Check Valve, 1400 Series
N. Type V610 High Surge Check Valve:
1. Cla-Val Surge Blocker, Series 587
2. Val-Matic Surgebuster, Series 7200
O. Type V615 PVC Swing Type Check Valve:
1. ASAHI/America
2. Spears
P. Type V690 Flap Gate:
1. Rodney Hunt Co., Series FV-AC or FV-AR
2. Waterman Industries, Inc., Model F-20 or F-25
Q. Type V747 Combination Air Release and Air Vacuum Valve:
1. SST body:
a. International Valve; Vent-Tech WTR-C Series
b. Vent-O-Mat; Series RBX
2. Cl body:
a. GA Industries; Figure 945
b. Val-Matic; Series 200
R.  Type V940 Solenoid Valve:
1. ASCO
2. Skinner
S.  Floor Stand and Extension Stem:
1. Clow, Figure F-5515
2. Mueller Co.
T.  Floor Box and Stem:
1. Clow, No. F-5695
2. Neenah Foundry, R 7506
U. Chain Wheel and Guide:
1. Clow Corp., Figure F-5680
2. DeZurik Corp., Series W
3. Walworth Co., Figure 804
V. Rust-Preventive Compound:
1. Bel-Ray, Rust Preventative Coating Product #15600
2. Houghton, Rust Veto 2186
3. Rust-Oleum, Rust Inhibitor
2.2 MATERIALS
A. Potable Water Applications:
1. Brass and bronze valve components and accessories that have surfaces in contact with potable water shall be
alloys containing less than 16% zinc and 2% aluminum and shall be certified to comply with NSF/ANSI 61, NSF 61
Annex G, and NSF/ANSI 372.
2. Approved alloys are of the following designations:
a. ASTM B 61, ASTM B 62, ASTM B 98 (Alloy No. C65100, C65500, or C66100), ASTM B 139 (Alloy No.
C51000), ASTM B 584 (Alloy No. B89520, B89833, C83600, C87850, C89836, C90300, or C94700), ASTM B
164, ASTM B 194, ASTM B 127, and ASTM B 763 (Alloy No. C99500).
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b. SST alloy 18-8 may be substituted for bronze.
B. Recycled Water Applications: Brass and bronze goods that have surfaces not in contact with potable water shall be
manufactured in accordance with AWWA C800 using alloy UNS No. C83600, commercially known as 85-5-5, in
accordance with ASTM B 62.

C. \Valves:
1. Gate valves:
a. General:

1) Suitable for frequent operation and long periods of inactivity.

2) Operate with flows in either direction and provide zero leakage past the seat.

3) Iron body resilient-seated with non-rising stems.

4) If the resilient seats are bonded to the gates, the gates shall be completely encapsulated with the
material, except for guide tabs or slots.

5) Valve bodies shall be designed to allow for the lifting of the valves by the bonnet flange, gland flanges, or
other appurtenances.

6) Valve stems shall be made of bronze in accordance with ASTM B 763, Copper Alloy No. C99500; SST in
accordance with ASTM A 276, Type 304, Type 316, or AISI 420; or copper alloy in accordance with
ASTM B 98, Copper Alloy No. C66100/H02.

7) The stem seal shall consist of two O-rings.

8) The bonnet gland bolts and nuts shall be in accordance with ASTM F 593, Type 304 SST or electroplated
with zinc or cadmium. The hot-dip galvanized process is not acceptable.

9) Flanges sized and drilled in accordance with ANSI B16.1, Class 125. Machined to a flat surface with a

serrated finish in accordance with AWWA C207.

Mechanical joint components shall be in accordance with AWWA C111 with tee head bolts and hexagon

nuts fabricated from a high strength, low alloy steel known in the industry as Cor-Ten, Usalloy, or

Durabolt.

11) Accessories for the mechanical joint shall consist of the gasket, gland, and fasteners and shall be
furnished and packaged separately from valves. Each package shall be labeled in a manner that provides
for proper identification and have the number of units listed per package or bundle.

b. Type V104 gate valve smaller than 3 inches:

1) Potable: All-bronze, screwed bonnet and ends, single solid wedge gate, rated 200 psi. CWP, 125 psi
SWP.

2) Recycled: All-bronze, screwed bonnet and ends, single solid wedge gate, rated 150 psi SWP, 300 psi
WOG.

c. Type V125 resilient-seated gate valve, 3 inch through 20 inch, for water service:

1) Except as modified or supplemented herein, resilient-seated gate valves shall be in accordance with
AWWA C509 or AWWA C515 and be UL listed.

2) Operating pressure for 3 inch through 12-inch valves shall be 200 psi; 14 inch through 20-inch valves
shall be 150 psi.

3) Supplied with 2-inch square wrench nuts. Valves installed in the recycled water system shall have EPDM
seats.

4) Provide handwheel for exposed valves and 2-inch wrench nuts for buried valves.

5) Bevel gear shall be bury duty rated, grease filled for life, totally enclosed gearing, and fully sealed with
nitrile rubber O-rings.

6) Bevel gear housing shall be DI and bevel gears shall be AISI/SAE 4340 steel with the input shaft
supported by a ball bearing.

7) Gear reduction sized to limit maximum input torque required to operate valve in all conditions to 80 Ib-ft.

8) Accessories for the mechanical joint shall consist of the gasket, gland, and fasteners and shall be
furnished and packaged separately from valves. Each package shall be labeled in a manner that provides
for proper identification and have the number of units listed per package or bundle.

9) Each valve, after shop assembly, shall be operated and hydrostatically tested in accordance with AWWA
C509 or AWWA C515.

10) Valves, 3 inches through 12 inches, shall be installed with the stem positioned vertically in buried
horizontal water lines without gearing, bypasses, rollers, or tracks.

11) Valves, 14 inches through 20 inches, shall be installed horizontally in buried horizontal water lines without
bypasses, rollers, or tracks.

12) Horizontal installations shall include a bevel gear to rotate the input shaft vertical and provide a
mechanical advantage. The valve bonnet shall be installed below the frost line.

d. Recycled water:

1) Valve operator fitted with a pentagon wrench nut.

2) Nut coated with epoxy, Pantone 2577U in color.

3) Label valves and operators in vaults with inert plastic labels stating “Recycled Water Facilities” in white
letters on purple background.

e. Type V130 resilient seated insertion valves 4 inches through 12 inches:

1) Designed and manufactured in accordance with AWWA C515.

2) Minimum working pressure shall be 250 psi. Designed to handle full water system hydraulic forces.

3) Iron body, resilient seated insertion valves with non-rising stems.

-
(=)
~
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4) If the resilient seats are bonded to the gates, the gates shall be completely encapsulated with the
material, except for guide tabs or slots.

5) Supplied with 2-inch square wrench nuts. Open clockwise.

6) Installed with the stem positioned vertically in buried horizontal water lines without gearing, bypasses,
rollers, or tracks.

7) Valve installation shall result in full host pipe coupon removal by Manufacturer-certified installers in
accordance with the Manufacturer’s installation manuals.

8) Valve stems shall be made of bronze in accordance with ASTM B 763, Copper Alloy No. C99500; SST in
accordance with ASTM A 276, Type 304, Type 316, or AISI 420; or copper alloy in accordance with
ASTM B 98, Copper Alloy No. C66100/H02.

The stem seal shall consist of three O-rings.

10) The valve seat shall be synthetic rubber, Buna-N or EPDM. Valves installed in the recycled water system
shall have EPDM seats.

11) Split restraint devices shall consist of multiple gripping wedges incorporated into a follower gland meeting
the requirements of AWWA C110.

12) Mechanical joint restraint shall be in accordance with AWWA C600. Set screw pressure point type
restraint hardware is not permitted.

13) Each valve, after shop assembly, shall be operated and hydrostatically tested in accordance with AWWA
C515.

2. Globe valves:

a. Type V200 globe valve 3 inches and smaller: All-bronze, union bonnet, inside screw, rising stem, PTFE disc,

rated 150 psi SWP, 300 psi WOG.
3. Ball valves:

a. Type V301 ball valve, 2 inches and smaller for general water service: Type 316 SST body, full port, SST ball,
SST seat with stellite overlay, PTFE chevron packing, SST shaft, flanged ANSI Class 150.

b. Type V307 ball valve 2 inches and smaller for general water and air service: Two-piece, bronze, end entry
type, RPTFE seats, Teflon packing, hand lever actuator, rated 150 Ib SWP, 600 Ib WOG.

4. Plug valves:

a. Type V402 eccentric plug valve:

1) Except as modified or supplemented herein, eccentric plug valves shall be in accordance with AWWA
C517.

2) Class 150 rating, capable of bi-directional flow and shutoff.

3) Gray or DI body and plug, Buna-N encapsulated plug, self-adjusting U-type or V-type packing, SST shaft
radial bearings, top and bottom grit seals, flanged ends.

4) The seat shall be 99% nickel alloy, welded into the body.

5) Flanges in accordance with ASME B16.1, Class 125; machined to a flat surface with a serrated finish in
accordance with AWWA C207; shall not be coated with the same coating as the body.

6) For valves 4 inches and larger, provide manual worm gear actuators with position indication; sized to
actuate with a shutoff pressure differential equal to the design pressure and a flow velocity of 30 fps;
furnished with handwheels unless otherwise specified or shown on the Drawings; 3 inch and smaller
valves shall be lever operated.

b. Type V462 gauge cock: 1/8 inch to 3/8-inch bronze body, hexagon end pattern, tee head, female ends, rated
125 psi SWP.

c. Type V464 corporation stop: In accordance with AWWA C800 type, tapered threaded inlet, except when
connecting to tapped fittings which require IPS tapered threads, outlet compression connection, or IPS
threads to suit connecting pipe, rated 150 psi.

5. Check and flap valves:

a. Type V605 check valve, 2 inches and smaller:

1) Potable: All-bronze, body and cap threaded or soldered ends and cap, Y-pattern, swing type disc, rated
200 psi CWP, 125 psi SWP.

2) Recycled: All-bronze, body and cap threaded or soldered ends and cap, Y-pattern, swing type disc, rated
300 psi CWP, 150 psi SWP.

b. Type V606 check valve, 2 1/2 inches through 12 inches: Flanged end, ClI body, bronze mounted swing type,
solid bronze hinges, SST hinge shaft, outside lever and weight, rated 125 psi SWP, 200 psi WOG.

c. Type V608 swing check valve, 2 inches and larger:

1) Except as modified or supplemented herein, swing check valves shall be in accordance with AWWA
C508.

2) Suitable for frequent operation and long periods of inactivity.

3) Working pressure shall be 150 psi

4) Flanged ends, in accordance with ANSI B16.1, Class 125. Machined to a flat surface with a serrated
finish in accordance with AWWA C207.

5) DI body, ASTM A 536, domed access cover. Threaded port and plug to accept back flow plunger. Top
access port allowing the removal of the disc without removing the valve from the service line.

6) Full pipe size flow area. Seating surface on a 45-degree angle.

7) Disc shall be one-piece construction, precision molded with an integral O-ring type sealing surface with
steel and nylon reinforcement.

8) 35-degree disc stroke.
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9)

10)
11)
12)

Installed in a horizontal position.

Valve position indicator, backflow plunger, cushion device for added surge protection.

Bolts and nuts in accordance with ASTM F 593, Type 304 SST or electroplated with zinc or cadmium.
Operated and hydrostatically tested in accordance with AWWA C508.

Type V609 check valve, spring-loaded interval plunger: Wafer body, bronze plunger, SST spring.
Type V610 swing check valve, 2 inches and larger, for high surge applications:

1)
2)
3)
4)
5)
6)
8
9

)
)
10)
11)
12)
13)

Except as modified or supplemented herein, swing check valves shall be in accordance with AWWA

C508.

Suitable for frequent operation and long periods of inactivity.

Working pressure shall be 150 psi.

Flanged ends, in accordance with ANSI B16.1, Class 125. Machined to a flat surface with a serrated

finish in accordance with AWWA C207.

DI body, ASTM A 536, domed access cover. Threaded port and plug to accept back flow plunger. Top

access port allowing the removal of the disc without removing the valve from the service line.

Full pipe size flow area. Seating surface on a 45-degree angle.

Disc shall be one-piece construction, precision molded with an integral O-ring type sealing surface with

steel and nylon reinforcement.

35-degree disc stroke.

Installed in a horizontal position.

Valve position indicator, backflow plunger, cushion device for added surge protection.

Bolts and nuts in accordance with ASTM F 593, Type 304 SST or electroplated with zinc or cadmium.

Operated and hydrostatically tested in accordance with AWWA C508.

Disc accelerator:

a) One-piece construction and provide rapid closure of the valve in high head applications.

b) Constructed of AlSI Type 304 SST.

c) Enclosed within the valve and field-adjustable and replaceable without removal of the valve from the
line.

d) Securely held in place captured between the cover and disc. Formed with a large radius to allow
smooth movement over the disc surface.

6. Type V615 PVC swing type check valve, 4 inches and smaller:

In accordance with ASTM D 1784, Type |, Grade 1 PVC body, flanged ends, rated 150 psi at 73°F, EPDM
seat and seal, external counterbalance measure, and top entry access.

Type V690 flap gate:

a.

b.

1)

2)

Cl body, bronze mounted, flanged frame type, dual pivot-point hinge arms, hinge arms bronze, hinge pins
Type 304 SST, seat bronze and impacted into grooves in body and cover flap, lubrication fittings for each
pivot.

Type 316 SST anchor bolts or Cl wall thimble as shown on the Drawings.

7. Miscellaneous valves:
Type V747 combination air release and air vacuum valve, 1 inch to 6 inches:

a.

EFFECTIVE 2021

1)
2)

3)

General: Except as modified or supplemented herein, valves shall be in accordance with AWWA C512.
Shop-assembled and shipped as a complete unit ready for field installation. Suitable for frequent
operation and long periods of inactivity.
Valve body and cover:
a) The combination air valve shall be the single body type for valves 4 inch and smaller; dual body
allowed on 6-inch valves.
b) Material shall be one of the following:
(1) Cl: ASTM A 48, Class 35A.
(2) Cast steel: ASTM A 27, Grade U60-30.
(3) DI: ASTM A 536, Grade 65-45-12.
(4) SST: AISI Type 304.
Internal parts:
a) Each valve shall be supplied with SST trim, which includes the float, float arm, guide bushings, plug,
and connecting hardware.
b) Float shall be SST. Lever frame shall be Delrin. Other internal parts shall be fabricated from bronze
or SST.
Valve seats shall be synthetic rubber, Buna N or EPDM. Valves installed in the recycled water system
shall have EPDM seats.
Size of orifices: Small orifice minimum diameter shall be 3/32 inch for 4-inch valves and smaller and 3/16
inch for 6-inch valves.
Inlet: 2-inch and smaller valves shall be NPT threaded; 4 inch and larger valves shall be flanged; ANSI
B16.1, Class 125. Each flange face shall be machined to a flat surface with a serrated finish in
accordance with AWWA C207.
Maximum operating pressure: 150 psig.
Plugs: Valves shall be provided with 1/4 inch minimum NPT pipe plugs in the bottom of the body.
Discharge connection: 1 inch through 6-inch valves shall include standard NPT screwed discharge
connection.
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11) Testing: Each shop-assembled valve shall be given a hydrostatic test of two times the rated operating
pressure and during the test; air shall be injected to test the ability to release entrained air to the
atmosphere under operating pressure.

12) Certification: The Manufacturer shall submit a sworn statement that the inspection and the specified tests
have been made and the results thereof comply with the requirements of the applicable Standards
specified in this Section.

13) Installation: Vertical position in-plant, in an underground concrete manhole or concrete vault as
applicable.

Type V940 solenoid valve, 2 inches and smaller:

1) Two-way internal pilot operated diaphragm type, brass body, resilient seat suitable for air or water,
solenoid coil molded epoxy, NEMA Class A, 120 VAC, 60 Hz, unless otherwise shown on the Drawings;
solenoid enclosure NEMA 250, Type 4 unless otherwise shown on the Drawings; size and normal
position, open or closed when de-energized, as shown on the Drawings.

2) Minimum operating pressure differential no greater than 5 psig, maximum operating pressure differential
no less than 125 psig.

2.3 ACCESSORIES
A.  Actuators:

1. General: Valves shall be equipped with actuators. The valve actuator types, as specified in this Section, describe
only the general characteristics of the actuator. The actuator shall be compatible with the valve with which it will
be used. The actuator shall be sized to operate the valve for the full range of pressures and velocities imposed by
the service.

2. Manual actuators:

a.

© Q0T

f.

Actuator force shall not exceed the lesser of 80 Ibs or the applicable AWWA standard under any operating
condition, including initial breakaway; supply a gear reduction actuator when force exceeds 80 Ibs.

Actuator shall be a self-locking type or equipped with a self-locking device.

Position indicator on quarter-turn valves.

Painted in accordance with the requirements for exposed valves.

Chain wheel operator with tiebacks, extension stem, floor stands, and other accessories to permit operation
from normal operation level.

Valve handles shall be able to take wheels, a chain, and a padlock.

B. Tagging: 1/2 inch diameter heavy brass or SST tag for each valve operator bearing the valve tag numbers shown on
the valve schedule and the P&ID Drawing.
C. Limit Switch:
1. Factory-installed limit switch by the Actuator Manufacturer.
2. SPST, rated at 5 A, 120 VAC.
D. Extension Bonnet for Valve Operator: Complete with stem and accessories for the valve and the operator.
E. Floor Stand and Extension Stem:
1. Non-rising, indicating type.
2. Complete with stem, coupling, handwheel, stem guide brackets, and yoke attachment.
3. Stem guide: Space such that stem L/R ratio does not exceed 200.
4. Anchor bolts: Type 304 SST.
F.  Floor Box and Stem:
1. Plain type, for support of non-rising type stem.
2. Complete with stem, operating nut, and stem guide brackets.
3. Stem guide: Space such that stem L/R ratio does not exceed 200.
4. Anchor bolts: Type 304 SST.
G. Chain Wheel and Guide:
1. Chain wheel direct-mount type.
2. Complete with chain, galvanized or cadmium plated.
H.  Cl Valve Box:
1. Designed for traffic loads, three-piece, adjustable screw type, with minimum of 6 inch ID shaft:

a.
b.
c.

Box: CI with a minimum depth of 9 inches.
Lid: ClI, a minimum depth of 3 inches, marked as shown on the Drawings.
Extensions: CI.

CI Curb Stop Valve Box:
1. Designed for traffic loads, adjustable screw type, with a minimum of 2 3/4 inch ID shaft:

a.
b.
c.

2.4  FINISHES

Box: CI with a minimum depth of 9 inches.
Lid: CI with a minimum depth of 3/4 inch marked as “WATER”.
Extensions: ClI.

A. Internal Surfaces and External Surfaces of Buried Valves:
1. Ferrous surfaces except machined or bearing surfaces.
2. In accordance with AWWA C550.
3. Coated with a two-part thermosetting epoxy in two or more uniform coats or with fusion-bonded epoxy.
4. MDFT 10 mil, except where limited by valve operating tolerances.
B.  External Surfaces of Exposed Valves:
1. Prepared in accordance with SSPC SP 6/NACE No. 3.
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2. Coated with one coat of anti-corrosive epoxy primer.
3. MDFT 3 mil.
4. Flange faces shall be coated with rust-preventive compound, Houghton Rust Veto M.P., or Rust-Oleum R-9, 3 mil.
5. Safety isolation valves and lockout valves with handles, handwheels, or chain wheels shall be safety yellow.
C. Field Coating: As specified in SECTION 09 97 13.04.
PART3 EXECUTION
3.1 INSTALLATION
A. Flange Ends:
1. Flanged valve bolt holes shall straddle the vertical centerline of pipe.
2. Clean flanged faces insert gasket and bolts and tighten nuts progressively and uniformly.
B. Screwed Ends:
1. Clean threads by wire brushing or swabbing.
2. Apply joint compound.
C. Valve Orientation:
1. As specified in this Section or as shown on the Drawings.
2. Install the operating stem vertical when a valve is installed in horizontal runs of pipe having centerline elevations
4 1/2 feet or less above the finished floor.
3. Install the operating stem horizontal in horizontal runs of pipe having centerline elevations between 4 1/2 feet and
6 3/4 feet above the finished floor.
4. Orient the butterfly valve shaft so that unbalanced flows or eddies are equally divided to each half of the disc,
e.g., the shaft is in the plane of rotation of the eddy.
5. If no plug valve seat position is shown on the Drawings, locate as follows:
a. Horizontal flow: The flow shall produce an unseating pressure and the plug shall open into the top half of
valve.
b. Vertical flow: Install seat in the highest portion of the valve.

D. Install a line size ball valve and union upstream of each solenoid valve, in-line flow switch, or other in-line electrical
device, excluding magnetic flow meters, for isolation during maintenance.

E. Locate the valve to provide accessibility for control and maintenance. Install access doors in finished walls and plaster
ceilings for valve access.

F.  Extension Stem for Operator: Where the depth of the valve is such that its centerline is more than 3 feet below grade,
furnish an operating extension stem with a 2-inch operating nut to bring the operating nut to a point 6 inches below the
surface of the ground or box cover.

G. Torque Tube: Where the operator for the quarter-turn valve is located on a floor stand, furnish an extension stem
torque tube of a type properly sized for maximum torque capacity of the valve.

H. Floor Box and Stem: The steel extension stem length shall locate operating nut in floor box.

l. Chain Wheel and Guide: Install chain wheel and guide assemblies or chain lever assemblies on manually operated
valves over 6 3/4 feet above the finished floor. Where chains hang in normally traveled areas, use appropriate L type
tie-back anchors.

3.2 QUALITY CONTROL
A. Tests and Inspections:
1. The valve may be tested while testing pipelines or as a separate step.
2. Test that valves open and close smoothly with operating pressure on one side and atmospheric pressure on the
other, in both directions for two-way valve and applications.
3. Inspect air and vacuum valves as the pipe is being filled to verify that venting and seating is fully functional.
4. Count and record the number of turns to open and close the valve; account for any discrepancies with the
Manufacturer's data.
5. Set, verify, and record set pressures for relief and regulating valves.
6. Resilient seated valves shall have zero leakage. Metal seated valves are allowed 0.1 gpm/ft of seat periphery.
B. Manufacturer’s Field Service: As specified in SECTION 01 44 33.
END OF SECTION
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PART 1

SECTION 33 19 13
WATER METERS FOR SERVICE LINE INSTALLATIONS
GENERAL

1.1 SUMMARY

A.
B.

Section includes general information, products, and execution for water meters for service line installations.
Related Sections:

1. SECTION 01 60 00 — MATERIAL AND EQUIPMENT

2. SECTION 01 78 23 — OPERATION AND MAINTENANCE DATA

3. SECTION 019100 (.01 or .02) - COMMISSIONING

1.2 REFERENCES

A

B.

American Society of Mechanical Engineers (ASME):

1. B16.1 — Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250

American Water Works Association (AWWA):

1. C116 — Protective Fusion-Bonded Coatings for the Interior and Exterior Surfaces of Ductile-Iron and Gray-lron
Fittings

C207 — Steel Pipe Flanges for Waterworks Service — Sizes 4 In Through 144 In. (100 mm Through 3,600 mm)
C510 — Double Check Valve Backflow Prevention Assembly

C622 — Pipe Bursting of Potable Water Mains 4 In. (100 mm) to 36 In. (900 mm)

C700 — Cold-Water Meters — Displacement Type, Metal Alloy Main Bronze Main Case

C701 — Cold Water Meters — Turbine Type, for Customer Service

C702 — Cold Water Meters — Compound Type

C703 — Cold Water Meters — Fire Service Type

C707 — Encoder-Type Remote-Registration Systems for Cold-Water Meters

ASTM International (ASTM):

1. A48 — Standard Specification for Gray Iron Castings

Denver Water (DW):

1. Engineering Standards, 16th Edition

NSF International (NSF):

1. 61— Drinking Water System Components — Health Effects

2. 372 - Drinking Water System Components — Lead Content

COoN>OA~WN

1.3 DEFINITIONS

A

B.
C.
D
E.

F.

AMR: The technology of automatically collecting consumption, diagnostic, and status data from water meter or energy
metering devices and transferring that data to a central database for billing, troubleshooting, and analyzing.

AMI: An integrated system of smart meters, communications networks, and data management systems that enables two-
way communication between utilities and customers.

ERT: Technology used to transmit data from utility meters over a short range so a utility vehicle can collect meter data
without a worker physically inspecting each meter.

Magnetic Drive Meters: Meters that measure fluid flow by the voltage induced across the liquid by its flow through
a magnetic field.

Nutating Disc: A type of meter that operates by having a disc mounted to a central ball. When fluid enters the chamber,
it causes the disc to wobble (nutate), transferring the displaced volume to the register.

Oscillating Piston: A type of meter that contains a precision machined chamber containing a cylindrical piston that
oscillates as liquid flows through it.

1.4 SUBMITTALS

A.
B.
C.

Warranty documentation.

O&M documentation as specified in SECTION 01 78 23.

Product Data:

1. Manufacturer.

2. Material.

3. Equipment drawings and data.

4. Provide list, which indicates use, operating range, total range, and location for manufactured components.

5. Include data substantiating that materials are in accordance with the requirements.

Informational Submittals: Product certificates for each type of meter from the Manufacturer.

Quality Control:

1. The Manufacturer shall submit a written statement that the inspection and the specified tests have been completed
and the results comply with the requirements of these standards and are in accordance with NSF/ANSI 61 and
NSF/ANSI 372 certifications.

2. Documentation tag.

Closeout Submittals:

1. As-Built Drawings: Submit complete As-Built Drawings of Work, including interface with other Work.

2. Record actual locations of components and instrumentation.

1.5 QUALITY ASSURANCE

A. Meters shall adhere to the referenced AWWA and NSF standards.
B. Documentation Tag:
1. Firmly attached to meter.
2. ldentifying characteristics:
a. Nominal size.
EFFECTIVE 2021 1 SECTION 33 1913

WATER METERS FOR SERVICE LINE INSTALLATIONS



b. Manufacturer.
c. Meter number.
d. Register type and model number.
Manufacturer’s serial number.
DW meter number.
Form 39 bar code representation of the DW meter number.
. Manufacturer’s certified test results.
eter Number:
The DW meter number shall be plainly stamped or engraved on the meter main case.
Heat stamped in a contrasting color on the plastic register cap.
Attached to the meter in form 39 bar code using a separate tag.
Paper or plastic number labels affixed to the register are not acceptable.
Manufacturer’s serial numbers shall run consecutively for each meter in the group ordered and stamped on the top
of the register cap.
D. Flanged In-Line Basket Strainers:
1. The Manufacturer shall submit a written statement that the inspection and the specified tests have been completed
and that results comply with the requirements of these Standards.
2. Components in contact with potable water shall be certified to comply with NSF/ANSI 61, and a copy of the NSF/ANSI
61 certification shall be provided to DW, if requested.
1.6 DELIVERY, STORAGE, AND HANDLING
A.  As specified in SECTION 01 60 00.
1.7  WARRANTY
A.  The manufacturer shall provide a full unconditional 1-year warranty covering the components of the meters, registers,
and register boxes.
PART2 PRODUCTS
2.1 APPROVED MANUFACTURERS
A.  Meter Registers and Register Boxes:
1. Badger Meter, Inc.
a. HR-E
b. HR-ELCD
2. Mueller Systems — Hersey Products, Inc.
a. Translator Encoder Register
3. Neptune Technology Group
a. ProCoder
B.  Magnetic Drive Displacement Type Water Meters:
1. Badger Meter, Inc.
a. Recordall Disc Series
2. Mueller Systems — Hersey Products, Inc.
a. 400 IIS Model
b. 500 IIS Model
3. Neptune Technology Group
a. T-10 Meter
C. Magnetic Drive Compound Type Water Meters:
1. Badger Meter, Inc.
a. Recordall Compound Series Meter
2. Neptune Technology Group
a. TRU/FLO Compound Meter
D. Magnetic Drive Turbine Type Water Meters:
1. Badger Meter, Inc.
a. Recordall Turbo Series Meter
2. Neptune Technology Group
a. High performance (HP) Turbine Meter
E. Magnetic Drive Turbine Type Fire Service Water Meters:
1. Badger Meter, Inc.
a. Fire Series Assembly
2. Neptune Technology Group
a. HP Fire Service Turbine Meter
F.  Fire Hydrant Meters:
1. Badger Meter, Inc.
a. Model FHM Fire Hydrant Meter
2. Neptune Technology Group
a. Fire Hydrant Meter
G. BFPA Manufacturers:
1. For use with Fire Hydrant Meters
2. USC FCCCHR reduced pressure
H. Flanged In-Line Basket Strainers:
1. Badger Meter, Inc.
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2.

Neptune Technology Group

2.2 MATERIALS

A.  Components in contact with potable water shall be certified to comply with NSF/ANSI 61 and NSF/ANSI 372.
2.3 COMPONENTS

A. Meter Registers and Register Boxes:

1.
2.

3.

4.

5.

Required for magnetic drive type meters.
General:
a. Meters shall be compatible with the AMR/AMI system in use by the OWNER and furnished with registers in
accordance with AWWA C707 with the following additional requirements or exceptions.
1) The AMR system: Itron Model 100W series ERT.
2) ERTSs: Return to the Manufacturer at their end of life to divert unnecessary waste from the landfill.
3) AMI system: Badger Orion Cellular LTE Endpoint.
Registers and register boxes:
a. Registers:
1) Electronic pulser or electronic digital encoder with a permanent potted wire connection for the AMI or ERT
unit.
2) Factory-wired and potted to a 5 feet long minimum wiring harness with a female, watertight, quick-connect
terminal approved by ltron.
a) Wire lengths will be indicated by DW.
3) Delivered preprogrammed to provide electronic readings for up to nine digits, as appropriate for the brand
of meter.
4) Electronic precision for a pulser register shall be 1 gallon; an encoder register shall be 50 gallons or less.
5) Compatible with both:
a) Itron Model 100W series ERTSs using Itron WYSIWYG ROCLs.
b) Badger Orion Cellular LTE Endpoint.
6) Straight reading, magnetic drive, U.S. gallons that are permanently sealed and protected from the
environment.
7) Protected from tampering by the inclusion of a formed joint that can be unsealed only by the destruction of
one or more of the components that form the joint.
b. The register box shall attach to the outer case of the meter by an interior or exterior locking device.
Mechanical register dials:
a. Manufactured in accordance with AWWA C700, Table 4.
b. Number wheels or stationary zeros used for billing purposes (1,000 gallons and up) shall have black numbers
against a white background.
c. Digits under 1,000 gallons, whether stationary or movable, shall have white numbers with a black background
or shall be indicated by a box on the dial face.
d. Register equipped with a test hand and test index circle or a test hand and graduated test number wheel.
Register cap:
a. Register boxes equipped with a register cap that completely covers the register lens.
b. Register cap capable of being moved to another register in the event the meter is moved.

B. Magnetic Drive Displacement Type Water Meters:

1.

In accordance with AWWA C700.

2. Size: 5/8 inch through 2 inches nominal diameters.
3. Meter description:
a. Nutating disc or oscillating piston type.
b. Meters of size 1 1/2 inches and 2 inches:
1) Internal parts easily removable to not disturb the connections to the pipeline and for removal of the meter.
2) SST mounting bolts.
3) Flange gaskets.
4. Meter main cases and flanges:
a. Constructed of copper alloy in accordance with AWWA C700.
b. Flanges:
1) For 1 1/2 inches and 2 inches, two-hole, oval type and shall not contain slotted holes.
2) Anintegral part of the main case and composed of the same material.
3) Not removable from the main case.
c. Serrated finish in accordance with AWWA C702.
d. Atest port supplied on the outlet side of the meter.
5. Registers and register boxes: Provide in accordance with the requirements of this Section.
6. Bottom plates:
a. Breakable design for 5/8 inch through 1-inch meters.
b. ClI construction.
c. Coated with baked enamel to protect from corrosion.
d. Provided with a plastic line that does not prevent the bottom plate from breaking as designed.
7. Piston/disc spindles, thrust rollers, thrust roller bearing plates, and measuring chamber diagrams:
a. Inaccordance with AWWA C700.
b. Monel, SST, or a suitable engineering plastic.
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8.

9.

Drive spindle or upshaft:

a. SST or a suitable engineering plastic.

b. Driving pawl and magnet securely fastened to the drive spindle in a manner that prevents the loss of the pawl
during normal operation of the water meter.

External fasteners: SST in accordance with AWWA C700.

C. Magnetic Drive Compound Type Water Meters:

1.
2.
3.

In accordance with AWWA C702.
Size: 3 inches through 6 inches.
Meter description:
a. Displacement section: Disc or oscillating piston type.
b. Main line: Turbine type.
c. Design:
1) Internal parts easily removable to not disturb the connections to the pipeline and for removal of the meter.
2) SST mounting bolts.
3) Furnish flange gaskets.
Meter main cases and flanges:
a. Copper alloy in accordance with AWWA C702.
b. Flanges:
1) Four-hole, round type and shall not contain slotted holes.
) Integral part of the main case and composed of the same material.
3) Not removable from the main case.
) Machined flat and have a serrated finish in accordance with AWWA C207.
c. Atest port supplied on the outlet side of the meter.
d. Registers and register boxes: Provide in accordance with the requirements of this Section.
Piston/disc spindles, thrust rollers, thrust roller bearing plates, and measuring chamber diagrams:
a. Inaccordance with AWWA C702.
b. Monel or SST.
Drive spindle or upshaft:
a. SST or a suitable engineering plastic.
b. Driving pawl and magnet securely fastened to the drive spindle in a manner that prevents the loss of the pawl
during normal operation of the water meter.
External fasteners: SST in accordance with AWWA C702.
Torrent section:
a. Constructed in accordance with AWWA C702.
b. Provided with SST fasteners.

D. Magnetic Drive Turbine Type Water Meters:

1.

In accordance with AWWA C701.

2. Size: 1 1/2 inches through 12 inches.
3. Description:
a. Designed for easy removal of internal parts, the strainer, and the meter.
b. Strainers:
1) Furnished with each meter.
2) Integral part of the main case for 1 1/2 inch and 2-inch meters.
3) SST internal parts.
4) Casing provided with a removable top plate with SST fasteners.
c. SST mounting bolts.
d. Flange gaskets.
4. Meter main cases and flanges:
a. Copper alloy in accordance with AWWA C701.
b. For 1 1/2 inch and 2-inch meters, flanges shall be two-hole, oval type
c. For 3inch and larger meters, flanges shall be round in accordance with AWWA C701.
d. For 12 inch and larger meters, flanges may be Cl with a corrosion-resistant coating approved by DW.
e. Flanges:
1) Integral part of the main case and composed of the same material.
) Not removable from the main case.
3) Shall not have slotted holes.
4) Machined flat and have a serrated finish in accordance with AWWA C207.
f.  Atest port supplied on the outlet side of the meter.
5. Registers and register boxes: Provide in accordance with the requirements of this Section.
6. Measuring turbines: Constructed with materials in accordance with AWWA C701.
7. Turbine spindles: Monel or SST.
8. External fasteners: SST in accordance with AWWA C701.
E. Magnetic Drive Turbine Type Fire Service Water Meters:
1. General:
a. Inaccordance with AWWA C703.
b. Main casings, internal parts, and strainers shall be designed for easy removal.
c. Strainers, SST mounting bolts, and flange gaskets shall be furnished with each meter.
EFFECTIVE 2021 4 SECTION 33 19 13

WATER METERS FOR SERVICE LINE INSTALLATIONS



Pon

5.
6.

7.

8.

Size: 3-inch through 10-inch.

Main cases: Constructed of Cl in accordance with AWWA C703.

Flanges:

Integral part of the main case.

Composed of the same material as the case.

Not removable from the main case.

Shall not have slotted holes.

Machined to a flat surface with serrated finish in accordance with AWWA C207.

A test port supplied on the outlet side of the meter.

Mamlme Meter: Turbine type; UL listed or FMG approved.

Bypass Meter: Turbine type or compound type; ball valves shall be installed directly upstream of the meter and
downstream of the bypass meter check valve.

Registers and register boxes: Provide in accordance with the requirements of this Section.
Coating: Main cases shall have a polymerized coating in accordance with AWWA C116.

me a0

F.  Fire Hydrant Meters:

1.
2.

In accordance with AWWA C701.
Description:
a. Meter housing:
1)  Aluminum.
2) Straightening vanes.
3) Strainer.
4) Fire hose couplings.
5) Gate valve: Positioned after the meter or required BFPA.
b. Registers:
1) Straight read.
2) Permanently sealed.
3) Magnetic drive.
4) 100 U.S. gallon sweep.
c. Measuring element: Easily removable for required maintenance.
d. Installations:
1) Requires the installation of a DW approved BFPA.
2) BFPA shall be completely supported.
3) Fire hydrants that are used and subsequently damaged by a CONTRACTOR will be repaired by DW at the
expense of the CONTRACTOR.
e. Approved BFPA: An approved USC FCCCHR BFPA RP shall be installed with fire hydrant meters and a gate
valve.
f.  Backflow prevention: Manufactured in accordance with AWWA C510 and AWWA C622 and meeting USC
FCCCHR specifications.

G. Flanged In-Line Basket Strainers:

1.

General:

a. Fabricated from Cl in accordance with ASTM A 48, Class 35B.

b. Approved by the NFPA and/or UL and used for turbine meters where required.

c. Unless approved in advance by the Meter Inspector, the same brand as the meter.

Flanges:

a. Sized and drilled in accordance with ASME B16.1, Class 125.

b. Machined to a flat surface with a serrated finish in accordance with AWWA C207.

Cover plates:

a. Strainers provided with a removable, bolted top cover plate for the inspection and removal of the basket and
debris.

b. A 3/4-inch drain valve and a 3/4-inch vent valve provided on the bottom and the top, respectively.

Baskets:

a. Fabricated from SST alloy UNS S31600 or high impact plastic with a net open area of at least four times the
nominal size of the pipe in which the strainer is installed.

b. Easily removable for periodic inspection and maintenance.

Working pressure:

a. Strainers designed for a working pressure of 150 psi.

b. Maximum head loss shall be 4 psi at maximum rated flow capacity.

PART 3 EXECUTION
3.1 GENERAL
A. Meters:

1.

Meter installations can proceed after the meter is tested and numbered by DW.

2. Registers and associated AMR/AMI devices shall be fully compatible with the meter reading system in use where
the meter is installed.
3. The Meter Inspection Supervisor will determine the AMR/AMI system to be used.
4. Meter installations, 3 inch and larger, will be inspected by DW prior to backfilling and upon completion of the
installation.
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Meter installations, 2 inch and smaller, will be inspected by DW after final grade is established at a minimum of 5
feet radially around the meter setting.

AMR/AMI device will be installed by DW personnel at the time the meter installation is inspected and at the expense
of the Owner of the premises.

Meters shall be the same size as the corporation stop or service tee and that portion of the service pipe between the
meter and the corporation stop.

Meters smaller than 3/4 inch shall not be installed unless it is to serve as a replacement for an existing meter of the
same size.

DW may allow for the installation of a meter that is smaller than the service pipe provided the service pipe is reduced
to the size of the meter for a distance of no less than 10 times the larger pipe diameter on the inlet side of the meter,
or 5-feet, whichever is longer.

B. Outside Meter Setting:

1.

2.
3.

4.
5.
6

Outside meters shall be installed with the inlet and outlet spuds in a horizontal position and housed in a concrete or
approved composite meter pit or vault in accordance with the Standard Drawings.

Meter shall be installed in an approved coppersetter or yoke.

Coppersetters for 1 inch and smaller meters shall be installed with the meter spuds located 18 inches below the
meter pit lid to facilitate maintenance and replacement.

The meter shall sit horizontally with the meter register pointing up.

Larger meters shall be installed in vaults in accordance with the Standard Drawings.

Deviations in installation height, spacing, pipe location, mounting supports, and other details need to be approved in
advance in writing by the Meter Inspector.

C. Inside Meter Setting:

1.

2.

11.

12.

Inside meter settings are not permitted on water service connections without the written approval of the Meter
Inspection Supervisor prior to the installation of the service connection at the main.

An inside meter setting request shall be accompanied by an explanation for its need, a site plan drawing to scale
showing exact locations of the proposed water facilities with building footprints and paved areas, an indication of the
means by which DW will gain access to the meter during normal business hours, and a detailed, dimensioned plan
and profile of the meter room that shows piping, equipment, and other water-related facilities such as fire sprinkler
controls and BFPAs.

Existing inside meter settings on water service connections are permitted to remain provided there are no changes
made to the tap, the service line, or the meter setting.

The meter shall be relocated to an outside meter pit or vault if the structure containing an inside meter is to be
reconstructed, considerably remodeled, or the service line is to be reconstructed, relocated, or replaced.

Inside meter settings are for use with 1 1/2 inch and larger meters where there is inadequate room for the proper
installation of a meter vault after exhausting other reasonable alternatives.

Inside settings will be permitted for industrial and commercial properties and multi-family premises where full-time,
on-site management is provided and directly accessible from a public ROW.

Safe, unimpeded access during DW’s normal working hours shall be provided by the licensee.

Written approval to use an inside meter shall be obtained from the Meter Inspection Supervisor prior to tapping the
water main.

If the tap is already installed, written approval shall be obtained prior to converting the stub-in to a service line.

. Specific details of meter type, location, access requirements, AMR/AMI configuration, piping, valves, and other

requirements will be assessed and approved on a case-by-case basis by the Meter Inspection Supervisor in

consultation with the Meter Inspector.

An inside meter installation shall be in accordance with the CAD drawing files as detailed in DW’s CAD Standards

External Requirements.

Where approved, inside meter installations shall be in accordance with the following requirements:

a. The total length of the service line measured from the street main to the inlet valve of the meter shall be 60 feet
orless.

b. The space containing the meter shall be heated to prevent the freezing of pipes and equipment and shall contain
a floor drain within 10 feet of the meter.

c. The space shall be accessible to DW’s meter maintenance and meter reading employees during DW’s normal
working hours with minimal delay.

d. The meter shall be located immediately adjacent to the point where the domestic service enters the building
through the foundation wall with a minimum amount of exposed pipe before the meter.

e. Meters shall be bolted in place in a flanged DI pipe system with a BSTC on the outlet side of the meter.

f.  Gate valves shall be used on the meter inlet and outlet and on the bypass. Valves shall be non-rising stem,
clockwise opening, and mounted vertically. The bypass pipe shall be no greater than 6 feet above the floor and
a minimum of 2 1/2 feet above the meter; allow for at least 2 feet of clearance to the wall.

g. For any installation where a BFPA is not required, a check valve shall be installed 5 feet downstream of the
meter.

h. The top of the meter shall be a maximum of 40 inches above the floor.

i. BFPAs, PRVs, and other components shall be installed after the meter and downstream bypass tee. In most
cases, there shall be 5 feet of pipe between the bypass tee and the first component.

j- One or more indoor AMI devices or outdoor remote AMR devices are required for inside meter settings, the
location of which will be determined during the review of the inside meter request.
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D. AMR and AMI Equipment:

1.

Meters, with the exception of those in Master Meter Contract Areas, shall be equipped with the AMR/AMI device
determined by DW and installed in accordance with DW’s instructions in a location that allows for the collection of a
radio signal by collection equipment.

Special metering and AMR/AMI systems may be required for services connected to water mains in easements.

The register of each meter shall be equipped with an AMR/AMI device and mounted, as directed by the Meter

Inspector.

In most cases, the meter shall be equipped with the latest model of Itron Pit ERT.

In special circumstances identified by the Meter Inspector, AMI or a remote AMR device may be required at a

distance of up to 150 feet of wire length from the meter pit to the vault and mounted on the outside of the building,

on a post, or on another structure.

The signal wire (Belden #9451) for remote AMR device installations shall be run through 1-inch PVC conduit at a

minimum.

a. For mostinstallations on 1 inch and smaller meters, the AMR/AMI device shall be mounted through the Cl meter
pit lid or beneath the composite meter pit or vault lid .

b. For most installations on 1 1/2 inch and larger meters, the AMR/AMI device shall be mounted beneath the
manhole lid. For some installations on 3 inch and larger meters, a remote AMR device with the signal cable in
a conduit may be required. This determination will be made on a case-by-case basis. The Meter Inspector will
provide direction as to the type and location of the AMR/AMI device required during the mandatory Pre-
Construction Meeting for meter installations. One AMR/AMI device is required for each meter register.

c. For existing meter installations of any size, DW will make determinations to change the meter pit or vault lid and
AMR device mounting at its discretion and cost. Such installations may incorporate adapters and special
mounting equipment selected and approved by DW.

d. Where inside meter settings are approved in advance in writing by the Meter Inspection Supervisor, AMI or
remote AMR devices shall be installed on the outside of the building as directed by DW. The licensee shall
provide the approved signal cable in a conduit from the location of the meter to the mounting location of the
AMR device; the length of the signal cable shall not exceed 150 feet.

e. Special circumstances: Any meter setting , including inside meter settings, will need to be approved in writing
by DW’s Meter Inspector before construction. If it is necessary to obtain radio signals using drive by equipment
from a public street or via a meter reading network, DW may require the installation of a remote AMR device,
radio repeater, network collector, and/or other special equipment or installation configuration installed at the
expense of the licensee. Some meter reading devices may require the licensee to provide a mounting location
and an electric power source.

E. Meter Bypass Line:

1

2.

3.

4.

5.

6.

A bypass line is required for 1 1/2 inch and larger meters except those used for irrigation-only service, whether
installed in an outside or an inside setting.

Bypass lines shall contain an independent isolation valve and shall not contain tees, plugs, or other outlets through
which water could be withdrawn.

Bypass lines permit the customer to have water while the meter is being repaired or replaced and may only be
activated by DW.

Bypass lines for 1 1/2 inch and 2-inch meters shall be integral to the meter yoke with an appropriately sized ball
valve.

Bypass lines for 3 inch and larger meters shall be connected to the main line at tees before and after the meter and
shall include a gate valve with wheel operator.

Bypass lines shall be locked in the closed position when not in use.

F. Flanged In-Line Basket Strainers:

1.
2.
3.
4.

Spacing between the strainer and the meter is critical to the accurate measurement of water for billing purposes.
Strainers shall be installed in accordance with the Meter Manufacturer’s installation guidelines.

Only strainers designated for bolt on design shall be directly connected to the water meter.

Recommended or required lengths of straight pipe before and after the strainer shall be observed.

G. Construction: The CONTRACTOR shall be a licensed plumber by the AHJ to perform work in the public ROW and have
a current plumbing license to install service lines inside Denver, Total Service, and Read and Bill Contract Areas where
work is to be performed.
3.2 STARTUP
A.  Startup and commissioning requirements for the equipment specified herein as specified in SECTION 01 9100.
3.3 ADJUSTING
A. Adjust faces of meters and gauges to the proper angle for best visibility.

END OF SECTION
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	1. The Contractor shall submit a final summary report of all vibration monitoring data at the completion of the project.  All vibration monitoring showing exceedance of Threshold or Shutdown values as determined by the VME shall be highlighted and exp...
	1. The Contractor shall keep the jobsite and the vicinity of the geophones clean during construction (G.C.C. 325).
	1. Initial baseline values for vibrations collected prior to the start of construction shall be submitted to the City Construction Project Manager prior to the commencement of construction, including mobilization.
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	LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC
	5
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	PROSECUTION AND PROGRESS
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	4
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	5
	REVISION OF SECTION 109
	MEASUREMENT AND PAYMENT
	Revise Section 202 of the Standard Specifications for this project as follows:
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	Soil Type 2
	Soil Type 3
	Exclusions
	Temporary Lagging
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	01_57_19_Temporary_Environmental_Controls
	1 PART 1 GENERAL
	1.01 SECTION INCLUDES
	A. CONTRACTOR shall provide environmental controls consistent with regulatory requirements throughout the duration of the PROJECT.
	B. Full compensation for required compliance and cooperation is considered subsidiary to other items of WORK, and no additional compensation will be allowed.

	1.02 SUBMITTALS
	A. Dust control agents other than water must be approved by ENGINEER prior to use.
	B. Plan for water control, if requested, prior to beginning any WORK.
	C. Stormwater quality management measures, Stormwater Management Plan (SWMP) and methods proposed by CONTRACTOR must be in conformance with all applicable permits and approved by ENGINEER prior to installation and prior to moving onto the construction...
	1. Submit the initial phase SWMP at the preconstruction conference. Submit plans for future phases of construction a minimum of 28 days before start of that construction phase to allow review and resubmittal, if necessary.

	D. Prepare schedules to implement stormwater management features, including but not limited to erosion and sediment control work, and submit for acceptance at preconstruction conference.
	1. Schedules shall incorporate construction activities, haul roads, borrow pits, storage and plant sites, and the plan for disposal of waste material.
	2. WORK shall not start until the ENGINEER has approved these schedules.


	1.03 Related Sections
	A. The following is a list of SPECIFICATIONS, which may be related to this section:
	1. Section 01 14 19, Use of Site.
	2. Section 00 73 00, Supplementary Conditions
	3. Section 00 73 00. Supplementary Conditions, Article 90, Permits
	4. Section 00 73 94, Special Project Procedures



	2 PART 2 PRODUCTS (Not Applicable)
	3 PART 3 EXECUTION
	3.01 Dust Control
	A. CONTRACTOR shall minimize dust from construction operations.
	B. During the performance of the WORK, whether on right-of-way provided by OWNER or elsewhere, CONTRACTOR shall furnish labor, equipment, and materials to control dust at all times, including evenings, holidays, and weekends.
	C. CONTRACTOR shall be liable for any damage resulting from dust originating from CONTRACTOR’s operations.

	3.02 Housekeeping
	A. CONTRACTOR shall keep the PROJECT neat, orderly, and in a safe condition at all times, and shall store and use equipment, tools, and materials in a manner that does not present a hazard.
	B. CONTRACTOR shall provide on-site containers for collection of rubbish and construction waste and dispose of it at frequent intervals during the progress of WORK, and whenever directed by ENGINEER.
	C. CONTRACTOR shall be responsible for conforming will all elements of the SWMP and other CDPHE permits, including any requirements addressing storage and disposal of potential stormwater pollutants.

	3.03 Disposal
	A. CONTRACTOR shall legally dispose of waste materials and materials determined by ENGINEER to be waste in an approved disposal site in a manner meeting all federal, state, local, and PROJECT regulations.
	B. CONTRACTOR shall not bury waste unless authorized by the OWNER and the ENGINEER.
	C. All costs related to disposal, including but not limited to dump fees, permits, etc., will be the responsibility of CONTRACTOR.
	D. Excess excavation shall become the property of CONTRACTOR (unless otherwise specified) and be legally disposed of by CONTRACTOR outside the limits of construction in an approved disposal site.
	E. Excess excavated material suitable for backfill shall not be disposed of until all backfill operations are complete.
	F. CONTRACTOR shall immediately inform ENGINEER of any hazardous materials encountered during construction and legally dispose of such hazardous materials at an approved disposal site.
	G. Burning will not be permitted.

	3.04 Water Control
	A. Periodic Flooding:
	1. The PROJECT may be subject to periodic flooding as a result of rainfall and snowmelt, reservoir or pond releases, flows from adjacent developed areas and stormwater pipes, and groundwater flows from saturated soils or other groundwater sources.
	2. Refer to Section 31 23 19, Dewatering, for water control and dewatering requirements.

	B. Until final acceptance of the PROJECT by OWNER, CONTRACTOR shall have the charge and care thereof and shall take every precaution against injury or damage to any part thereof from any cause, including surface and subsurface water, whether arising f...
	C. CONTRACTOR shall rebuild, repair, restore, and make good injuries or damages to any portion of the WORK because of causes beyond the control of and without the fault of negligence of CONTRACTOR, including but not restricted to high water, floods, o...
	D. CONTRACTOR shall be responsible for the PROJECT and shall take such precautions as may be necessary to construct the PROJECT in a dry condition and provide for drainage, dewatering, and control of surface and subsurface water and shall erect any ne...
	E. CONTRACTOR is advised that the WORK may occur in a river or drainage channel subject to intermittent and extensive runoff conditions such that, unless the construction area is properly protected, localized flooding and extensive soil erosion may oc...
	F. OWNER, at OWNER’s option, may require CONTRACTOR to update the water control plan.
	G. CONTRACTOR, at CONTRACTOR’s expense, shall furnish necessary equipment and materials required to control surface and subsurface water in all areas from start of WORK through the completion of the PROJECT. Applicable permits related to specific cont...
	H. CONTRACTOR is responsible for furnishing; transporting; and installing all materials and equipment, well points, pumping, channelization, diversion, damming, or other means of controlling surface water, groundwater, runoff from other drainage tribu...

	3.05 Water Quality Control
	A. CONTRACTOR shall comply with the “Colorado Water Quality Control Act”, the “Protection of Fishing Streams”, the “Clean Water Act”, regulations promulgated, certifications issued, and the construction requirements listed below.
	1. In the event of conflicts between Federal and State water quality control laws, rules, or regulations, the more restrictive laws, rules, or regulations shall apply.

	B. This WORK shall consist of measures needed for the purpose of minimizing water pollution, erosion, and sedimentation during the length of the construction activity.
	C. This SPECIFICATION shall be followed to minimize the pollution of any watercourse, wetland, or water impoundment area.
	D. Stormwater Management Plan (SWMP):
	1. If a SWMP is provided in the DRAWINGS and SPECIFICATIONS it shall be used by CONTRACTOR as a guideline only. The CONTRACTOR shall be responsible for the development and implementation of the SWMP.
	2. CONTRACTOR shall submit SWMP for review by OWNER in accordance with the submittal requirements defined in these SPECIFICATIONS. Adjustments to the approved plan may be required by OWNER based on actual construction operations. Changes to the plan s...
	3. The SWMP may include measures for the control of erosion and sedimentation, and measures for stormwater quality management.
	4. CONTRACTOR shall take the necessary steps to comply with the intent of OWNER’s SWMP guidance, if it is provided in the DRAWINGS and SPECIFICATIONS, and other applicable standards, permit conditions, and regulations of appropriate agencies.

	E. CONTRACTOR shall construct, operate, maintain, and remove in a safe manner temporary erosion and sediment control features described in OWNER’s SWMP guidance, if it is provided in the DRAWINGS and SPECIFICATIONS.
	F. CONTRACTOR shall conduct the WORK in such a manner to prevent contamination of adjacent watercourses, wetlands, or water impoundment areas.
	G. Diversion or Bypass around Erosion Control Facilities:
	1. Any diversion from, or bypass of water around facilities necessary to maintain compliance with the terms and conditions contained in SWMP is prohibited except:
	a. Where unavoidable to prevent loss of life or severe property damage.
	b. Where excessive storm drainage or runoff would damage the facilities.

	2. If diversion or bypass of water around the facilities occurs, CONTRACTOR shall immediately notify OWNER of the occurrence.
	3. CONTRACTOR, at CONTRACTOR’s expense, shall repair the breached or bypassed facilities and shall be responsible for the restoration of site drainage to conform to the requirements of the approved SWMP.

	H. If CONTRACTOR installs a portable concrete or asphalt plant, it is CONTRACTOR’s responsibility to obtain stormwater discharge and other required permits for such plants.
	I. CONTRACTOR shall provide design and implementation methods for overall site stormwater quality management to prevent contaminated surface runoff from entering the waters of the State and of erosion and sediment control measures for the purpose of c...
	1. Applicable erosion and sediment control measures can be found in the UDFCD Urban Storm Drainage Criteria Manual, Volume 3—Best Management Practices.

	J. CONTRACTOR shall include temporary erosion and sediment control features for construction work outside the right-of-way that is necessary for borrow pits, haul roads, and equipment and material storage sites.
	1. Should the inclusion of these additional work areas cause the PROJECT to be subject to Stormwater Discharge Permit(s), it shall be CONTRACTOR’s responsibility to obtain the necessary permit(s).

	K. CONTRACTOR shall continuously maintain stormwater management features from start of WORK through the completion of the PROJECT, ensuring proper functionality.
	L. CONTRACTOR is responsible for the removal and storage and/or disposal of accumulated sediment.
	M. Any construction waste or salvageable material, excavation excess material, fill material, construction equipment, toxins, fuels, lubricants, and other petroleum distillates shall not be stored or stockpiled within fifty (50) feet of the ordinary h...
	N. Equipment servicing shall occur within ENGINEER approved designated areas.
	O. Spill prevention and containment measures as proposed by CONTRACTOR and approved by ENGINEER shall be used at all storage sites.

	3.06 Noise Control
	A. Mechanical equipment shall be equipped with the best available mufflers to reduce noise.
	B. CONTRACTOR shall be responsible for obtaining any necessary permits and shall limit noise to the levels established in the permit and in local jurisdiction noise control ordinances, if applicable.
	C. CONTRACTOR shall perform noise level monitoring as necessary, or as requested by the OWNER, to show that permitted noise levels are not exceeded.
	D. During the performance of the WORK, whether on right-of-way provided by OWNER or elsewhere, CONTRACTOR shall furnish all the labor, equipment, and materials required to reduce the noise nuisance.

	3.07 OTHER SPECIAL PROJECT CONTROL MEASURES.
	A. Other Special Project Control Measures should be included in Section 00 73 94 SPECIAL PROJECT PROCEDURES..



	03_31_00_Structural_Concrete
	1 PART 1 GENERAL
	1.01 SECTION INCLUDES
	A. CONTRACTOR shall furnish all labor, tools, and equipment for the construction of reinforced cast-in-place concrete.
	B. This section includes basic finishing and curing methods, accessory control, and expansion and contraction joint devices.

	1.02 RELATED SECTIONS
	A. The following is a list of SPECIFICATIONS which may be related to this section:
	1. Section 03 11 00, Concrete Forming.
	2. Section 03 15 00, Construction Joints.
	3. Section 03 15 13, Waterstops.
	4. Section 03 21 00, Reinforcing Steel.
	5. Section 03 35 00, Concrete Finishing.
	6. Section 03 39 00, Concrete Curing.
	7. Section 07 92 00, Sealants.
	8. Section 32 16 00, Sidewalks, Curbs, and Gutters.


	1.03 REFERENCES
	A. The following is a list of standards which may be referenced in this section:
	1. ASTM International (ASTM):
	a. C33, Standard Specification for Concrete Aggregates.
	b. C94/C94M, Standard Specification for Ready-Mixed Concrete.
	c. C150, Standard Specification for Portland cement.
	d. C260, Standard Specification for Air-entraining Admixtures for Concrete.
	e. C494/C494M, Standard Specification for Chemical Admixtures for Concrete.
	f.  C618, Standard Specification for Coal and Raw or Calcined Natural Pozzolan for Use in Concrete.
	g. C979, Standard Specification for Pigments for Integrally Colored Concrete.
	h. C1059, Standard Specification for Latex Agents for Bonding Fresh To Hardened Concrete.
	i. D994, Standard Specification for Preformed Expansion Joint Filler for Concrete (Bituminous Type).

	2. American Concrete Institute (ACI):
	a. 211, Standard Practice for Selecting Proportions for Concrete.
	b. 301, Specifications for Structural Concrete.
	c. 304, Guide for Measuring, Mixing, Transporting and Placing Concrete.
	d. 305.1, Specification for Hot Weather Concreting.
	e. 306.1, Specification for Cold Weather Concreting.
	f.  309, Standard Practice for Consolidating Concrete.
	g. 318, Building Code Requirements for Structural Concrete.
	h. 504, Guide to Joint Sealants.



	1.04 SUBMITTALS
	A. Provide product data on the following:
	1. Ready-mixed concrete mix designs.
	2. Fly ash.
	3. Admixtures (such as air-entraining and water-reducing admixtures).
	4. Form release agents.
	5. Bonding agents.
	6. Grout.


	1.05 QUALITY ASSURANCE
	A. Qualifications: The ready-mixed concrete supplier to CONTRACTOR shall have the capability to produce and deliver concrete, meeting the requirements of the DRAWINGS and SPECIFICATIONS. The supplier shall have a contingency plan for a back-up plant i...

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. The ready-mixed concrete truck driver shall provide the batch ticket to ENGINEER at the time of concrete delivery. The ticket shall summarize the following information legibly in an easily discernible table:
	1. Weight in pounds of all materials, excepting the water reducing and air-entraining agents which shall be in ounces.
	2. Cubic yards batched.
	3. The ratio of water to cementitious (W/C) materials ratio.
	4. Temperature of the concrete at the time it was batched.
	5. Time of batching.
	6. Free moisture in the fine and coarse aggregates in percent of weight of aggregate.
	7. Gallons of water that may be added at the site without exceeding the permissible W/C ratio.
	8. Concrete Mix Design Number.



	2 PART 2 PRODUCTS
	2.01 MATERIALS
	A. General: Acquire cement and aggregate from the same source for all work.
	B. Cement: Cement shall be Portland cement Type II, unless otherwise indicated on the DRAWINGS.
	C. Aggregate:
	1. Fine Aggregate: Fine aggregate shall consist of hard, strong, durable particles complying with the provisions of ASTM C33.
	2. Coarse Aggregate: Coarse aggregate shall conform to the provisions of ASTM C33. Aggregate shall be crushed aggregate or angular screened natural aggregate. Hydraulic - cement aggregate is unacceptable.

	D.  Water: Water shall be clean and free from injurious amounts of oils, acids, alkalis, salts, organic materials, or other substances that may be deleterious to concrete or steel. Mixing water for prestressed, pretensioned and prestressed post-tensio...
	E. Admixtures: Admixtures to be used in concrete shall be subject to prior acceptance by ENGINEER. The admixture shall maintain the same composition and performance throughout the WORK as the product used in the concrete proportions established in acc...
	1. Air Entrainment:
	a. An air-entraining agent shall be used in all concrete. The agent used shall conform to ASTM C260.
	b. Unless otherwise shown on the DRAWINGS, the amount of air-entraining agent used in each concrete mix shall be such as will affect the entrainment of the percentage of air shown in the following tabulation in the concrete as discharged from the mixe...
	c. The level of exposure shall be determined by ENGINEER.
	d. When a batch of concrete delivered to the PROJECT does not conform to the minimum specified air content, an air-entraining admixture may be added, one (1) time only for the batch, at CONTRACTOR’s option prior to consideration for rejection. After t...

	2. Water Reducing, Set-Controlling Admixture: CONTRACTOR shall use a “mid-range” water reducing, set controlling admixture, Polyheed 997, or equal. The water-reducing admixture shall be used in all concrete and shall conform to ASTM C494/C494M, specif...
	3. Finely Divided Mineral Admixtures (Fly Ash): Mineral admixtures shall be limited to fly ash conforming to ASTM C618, Class C or Class F. Class C fly ash is not permitted where sulfate resistant cement is required.

	F. Evaporative Retardant: In accordance with Section 03 29 00, Concrete Curing.
	G. Bituminous Coating: Bituminous Coating for aluminum pipes will be in accordance with AASHTO M-190 Type A.
	H. Grout: In accordance with Section 03 60 00, Grouting.
	I. Epoxy Bonding Agent:
	1. Master Builders; Concresive Liquid (LPL).
	2. Master Builders; Concresive Standard Liquid.


	2.02 COMPRESSIVE STRENGTH
	A. Concrete compressive strength requirements consist of a minimum strength that must be obtained before various loads of stresses are applied to the concrete and, for concrete designated by strength, a minimum strength at the age of twenty eight (28)...
	B. The mix shall be designed for required strengths in accordance with ACI 301. The ratio of water to the sum of concrete plus pozzolan shall not exceed 0.45 by weight for durable, watertight, concrete. The amount of fly ash in the mix shall be betwee...
	C. Unless otherwise permitted or specified in the DRAWINGS, the concrete shall be proportioned and produced to have a slump not to exceed four (4) inches or less than two and one-half (2-1/2) inches. Concrete not consolidated by internal vibration sha...

	2.03 SOURCE QUALITY CONTROL
	A. Batching:
	1. Measuring and batching of materials shall be done at a batching plant.
	2. Portland Cement:
	a.  Either sacked or bulk cement may be used. No fraction of a sack of cement shall be used in a batch of concrete unless the cement is weighed. Bulk cement shall be weighed on scales separate and distinct from the aggregate hopper or hoppers. Batchin...

	3.  Water:
	a. Unless water is to be weighed, the water-measuring equipment shall include an auxiliary tank from which the measuring tank shall be filled. In lieu of the volume method, CONTRACTOR shall be permitted to use a water-metering device.

	4. Aggregates:
	a. Aggregates shall be handled from stockpiles or other sources to the batching plant in such a manner as to secure a uniform grading of the material. Aggregates that have become segregated, or mixed with earth or foreign material, shall not be used. ...
	b. Free water contents of the coarse and fine aggregates shall be continuously tested and concrete mixture adjusted for moisture conditions of the aggregate in order to meet the designated water/cement ratio.

	5. Fine Aggregate:
	a. The proportion of fine aggregate shall be between thirty six and forty four percent (36 and 44%) by volume of the total aggregates in the concrete.


	B. Mixing:
	1. Ready-mixed concrete shall be either “central mixed” or “shrink mixed” concrete as defined in ASTM C94/C94M. “Truck mixed” concrete as defined in ASTM C94/C94M shall not be permitted. Mixing time shall be measured from the time water is added to th...
	2. The temperature of mixed concrete, immediately before placing shall not be less than fifty degrees Fahrenheit (50(F) or more than ninety degrees Fahrenheit (90(F). Aggregates and water shall be heated or cooled as necessary to produce concrete with...
	3. The time elapsing from the time water is added to the mix (or the cement comes in contact with aggregate) until the concrete is deposited in place at the site of the WORK shall not exceed sixty (60) minutes when the concrete is hauled in non-agitat...
	4.  The batch shall be so charged into the drum that a portion of the mixing water shall enter in advance of the cement and aggregates. The flow of water shall be uniform and all water shall be in the drum by the end of the first one-quarter (1/4) of ...
	5. Cement shall be charged into the mixer by means that will not result in loss of cement because of the effect of wind, or in accumulation of cement on surfaces of hoppers or in other conditions which reduce or vary the required quantity of cement in...

	C. Transporting Mixed Concrete; Mixed Concrete or Truck Mixers:
	1. Transporting of mixed concrete shall conform to ASTM C94/C94M.
	2. Truck agitators shall be loaded not to exceed the manufacturer’s guaranteed capacity. They shall maintain the mixed concrete in a thoroughly mixed and uniform mass during hauling.
	3. No additional mixing water shall be incorporated into the concrete during hauling or after arrival at the delivery point, unless approved by ENGINEER. If additional water is to be incorporated into the concrete at the site, the drum shall be revolv...
	4. CONTRACTOR shall furnish a water-measuring device in good working condition, mounted on each transit mix truck, for measuring the water added to the mix on the site. All water tanks on transit mix trucks shall be filled prior to being batched and a...
	5. Each load of ready mixed concrete delivered at the job shall be accompanied by the ticket in accordance with Article Delivery, Storage, and Handling.



	3 PART 3 EXECUTION
	3.01 PREPARATION
	A. Prior to placing concrete, CONTRACTOR shall remove all debris and thoroughly dampen the surfaces that may be in contact with the concrete to be placed.
	B. CONTRACTOR shall use compressed air from an air compressor to blow out construction debris and dirt at the bottom of members to be placed such as walls, beams, and columns, prior to final placement of forms that may obscure any joint. CONTRACTOR sh...
	C. All surfaces of forms and embedded materials that have become encrusted with dried mortar or grout from concrete previously placed shall be cleaned of all such mortar or grout before the surrounding or adjacent concrete is placed.
	D. No concrete shall be placed until all formwork, reinforcement, installation of parts to be embedded, bracing of forms, and preparation of surfaces involved in the placing have been reviewed by ENGINEER.
	E. Immediately before placing concrete, all surfaces upon or against which the concrete is to be placed shall be free from standing water, mud, debris, or loose materials.
	F. No concrete shall be placed when form surfaces that may be in contact with the concrete, reinforcement, embedded items or sub-base is less than thirty two degrees Fahrenheit (32(F). When the mean daily outdoor temperature is less than forty degrees...
	G. Concrete shall not be placed against forms exposed to heating unless the temperature of the forms is first cooled to less than or equal to ninety degrees Fahrenheit ((90(F).

	3.02 PLACEMENT
	A. Placement shall conform to ACI 301, Chapter 8, ACI 304, ACI 306.1, ACI 305.1, and ACI 309. No concrete shall be placed in water except with the written permission of ENGINEER. The surfaces of absorptive materials against or upon which concrete is t...
	B. Unless otherwise called out in these SPECIFICATIONS or shown on the DRAWINGS, the placement lift depth of concrete in walls shall be limited to two (2) feet or less to minimize surface defects such as air voids that can form on concrete surfaces. L...
	C. Concrete shall be placed so as to avoid segregation of the materials and the displacement of the reinforcement.
	D. Concrete shall not be dropped more than five (5) feet unless confined by closed chutes or pipes. Care shall be taken to fill each part of the form by depositing the concrete as near final position as possible. The coarse aggregate shall be worked b...
	E. Where steep slopes are required, the chutes shall be equipped with baffle boards or be in short lengths that reverse the direction of movement.
	F. Concrete shall not be pumped through aluminum alloy pipe.
	G. All chutes, troughs, and pipes shall be kept clean and free from coatings of hardened concrete.

	3.03 CONSOLIDATION
	A. Concrete vibrators for consolidating concrete shall be two and one-half inch (2-1/2") diameter “high cycle” vibrators with a frequency under load of eight thousand (8,000) to ten thousand four hundred (10,400) vibrations per minute (vpm). Concrete ...
	B. All concrete shall be thoroughly consolidated with internal vibrators as recommended in ACI 309 immediately after deposition. The concrete shall be thoroughly worked around the reinforcing steel, around embedded items and into corners of forms. Vib...
	C. The vibrator shall be inserted vertically, allowing it to penetrate rapidly to the bottom of the lift and at least six (6) inches into the previous lift. The vibrator shall be held at the bottom of lift for five to fifteen (5 - 15) seconds. The vib...
	D. The vibrator shall be inserted so that the fields of action overlap. The field of action is approximately eight (8) times the vibrator’s head diameter. Thus for a two and one-half (2-1/2) inch diameter vibrator, the spacing of each insertion shall ...
	E. Vibration shall be stopped when the concrete surface takes a sheen and large air bubbles no longer escape.
	F. Do not use a vibrator to move concrete horizontally.

	3.04 OPENINGS AND INSERTS
	A. Pipe sleeves, inserts for pipe connections, anchors, and forms for pipe holes shall be accurately placed and securely fastened to the forms in such a manner that the placing of concrete shall not alter their alignment or location. In the event that...

	3.05 EMBEDDED ITEMS
	A. At the time of concrete placement, embedded items shall be clean and free from mud, oil, and other coatings that may adversely affect bonding capacity. Aluminum embedments shall be coated with a bituminous material to prevent electrolytic action be...

	3.06 CONSTRUCTION JOINTS
	A. The location of all construction joints shall be subject to the acceptance of ENGINEER. The surface of all construction joints shall be thoroughly cleaned and all laitance and standing water removed. Clean aggregate shall be exposed by abrasive bla...

	3.07 EVAPORATIVE RETARDANT
	A. The use of an evaporative retardant is required to assist in proper placement of concrete in accordance with Section 03 29 00, Concrete Curing. Apply two (2) times; after screeding and after the first floating operation. The retardant should be app...

	3.08 FIELD QUALITY CONTROL
	A. CONTRACTOR shall assist OWNER or the concrete testing consultant as requested during the performance of quality control testing. When concrete is placed using a concrete pumper, concrete for testing will be taken from the pumper discharge hose.



	03_60_00_Grouting
	1 PART 1 GENERAL
	1.01 SECTION INCLUDES
	A. CONTRACTOR shall furnish all labor, tools, and equipment for the placement of grout in tie holes and other locations as shown on the DRAWINGS and specified herein.
	B. This section includes basic mixing, application, and curing methods for grout.

	1.02 RELATED SECTIONS
	A. The following is a list of SPECIFICATIONS which may be related to this section:
	1. Section 03 11 00, Concrete Forming.
	2. Section 03 15 00, Construction Joints.
	3. Section 03 31 00, Structural Concrete.
	4. Section 03 35 00, Concrete Finishing.
	5. Section 03 39 00, Concrete Curing.
	6. Section 32 16 00, Sidewalks, Curbs, and Gutters.


	1.03 QUALITY STANDARDS
	A. The following is a list of standards which may be referenced in this section:
	1. ASTM International (ASTM):
	a. C78, Standard Test Method for Flexural Strength of Concrete (Using Simple Beam with Third-Point Loading).
	b. C109/C109M, Standard Test Method for Compressive Strength of Hydraulic Cement Mortars (Using 2-in. or [50-mm] Cube Specimens).
	c. C469, Standard Test Method for Static Modulus of Elasticity and Poisson’s Ratio of Concrete in Compression.
	d. C666/C666M, Standard Test Method for Resistance of Concrete to Rapid Freezing and Thawing.
	e. C882, Standard Test Method for Bond Strength of Epoxy-Resin Systems used with Concrete by Slant Shear.
	f. C1012, Standard Test Method for Length Change of Hydraulic-Cement Mortars Exposed to Sulfate Solution.
	g. C1202, Standard Test Method for Electrical Indication of Concrete’s Ability to Resist Chloride Ion Penetration.



	1.04 SUBMITTALS
	A. Provide product data on the following:
	1. Grout.
	2. Bonding agent.
	3. Curing compound.


	1.05 DELIVERY, STORAGE, AND HANDLING
	A. Cement based mortar shall be delivered and stored in manufacturer’s packaging until it is ready to be mixed and placed. Mortar bags shall be stored off the ground and protected from water and all other substances that may penetrate packaging.


	2 PART 2 PRODUCTS
	2.01 MATERIALS
	A. Mortar for Tie Holes: EMACO R320.
	B. Bonding Adhesives: Concresive Liquid LPL or Concresive Standard Liquid.
	C. Water: Only clean potable water shall be used.
	D. Curing Compound: MB 429, Masterkure 100W, Masterkure 200W.
	E. (Exposed) Reinforcing Steel Coating: EMACO P22.
	F. Evaporation Reducer: Confilm Evaporation Reducer.


	3 PART 3 EXECUTION
	3.01 GENERAL
	A. CONTRACTOR shall have a printed set of manufacturer’s recommendations for product use onsite for review during preparation, mixing, and application of grout.
	B. These grouts contain admixtures that increase grout strength and workability. The strength and performance of the grout is dependent on proper surface preparation, grout mixing and curing. CONTRACTOR shall be required to use a calibrated measuring ...
	C. Curing is critical to prevent shrinkage cracks that can develop with grouts containing some admixtures. Curing shall begin immediately after placement.
	D. All mixing, surface preparation, handling, placing, consolidation, and other means of execution for pre-packaged mortars shall be done according to the instructions and recommendations of the manufacturer and this Specification. In the event that a...

	3.02 INSTALLATION
	A. Preparation:
	1. Thoroughly clean the roughened surface and any exposed reinforcement of rust, dirt, loose chips, and dust. Maintain substrate in a saturated, surface-dry condition.
	2. Where applicable, coat exposed reinforcing steel with EMACO P22 reinforcing steel bar protection coating prior to patching.

	B. Mixing: Comply with mortar manufacturer’s recommendations for water quantity. Mechanically mix with a slow speed drill (four hundred to six hundred [400 to 600] rpm) and Jiffler-type paddle. Pour approximately ninety percent (90%) of the mix water ...
	C. Application:
	1. Apply bonding adhesive such as Concresive Liquid LPL or Concresive Standard Liquid.
	2. Place and finish with trowel or screed. In hot, windy, or dry conditions, where rapid surface evaporation may occur, apply evaporation reducer.

	D. Curing: Apply Masterkure 200 W curing compound in accordance with label instructions.

	3.03 FIELD QUALITY CONTROL
	A. Field Tests:
	1. When OWNER is to perform grout testing, CONTRACTOR shall assist OWNER or the concrete testing consultant as requested during the performance of quality control testing.
	2. When prescribed in the DRAWINGS or by these SPECIFICATIONS, length change test specimens will be taken during construction from the first placement of each type of mortar, and at intervals thereafter as selected by ENGINEER to ensure continued comp...
	3. When required, length change tests and fabrication of specimens for cement-based mortar shall be performed as specified in ASTM C1012 at intervals during construction as selected by ENGINEER. A set of three (3) specimens will be made for testing at...
	4. All mortar, already placed, that fails to meet the requirements of this Specification, shall be subject to removal and replacement at the cost of CONTRACTOR.
	5. Unless otherwise specified in the DRAWINGS or SPECIFICATIONS, the cost of all laboratory tests on grout shall be borne by OWNER, but CONTRACTOR shall assist ENGINEER in obtaining specimens for testing. However, CONTRACTOR shall be charged for the c...




	31_23_00_Excavation_and_Fill
	1 PART 1 GENERAL
	1.01 SECTION INCLUDES
	A. This WORK shall consist of excavation, embankment fill, disposal of excess material, shaping, and compaction of all material encountered within the limits of WORK, including excavation and fill for structures. The excavation shall include, but is n...
	B. All excavation shall be classified, “unclassified excavation,” or “muck excavation” or “rock excavation,” as hereafter described. All embankment shall be classified “embankment material” as hereafter described.

	1.02 RELATED SECTIONS
	A. The following is a list of SPECIFICATIONS which may be related to this section:
	1. Section 01 57 19, Temporary Environmental Controls
	2. Section 31 11 00, Clearing and Grubbing.
	3. Section 31 23 19, Dewatering.
	4. Section 31 25 00, Erosion and Sedimentation Control


	1.03 REFERENCES
	A. The following is a list of standards which may be referenced in this section:
	1. ASTM International (ASTM):
	a. D698, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-m/m3)).
	b. D4253, Standard Test Methods for Maximum Index Density and Unit Weight of Soils Using a Vibratory Table.



	1.04 DEFINITIONS
	A. Embankment Material shall consist of approved material acquired from excavation or from outside sources, hauled and placed in embankments.
	B. Muck Excavation shall consist of the removal of mixtures of soils and organic matter not suitable for foundation material and replacement with approved material.
	C. Rock Excavation shall consist of igneous, metamorphic and sedimentary rock which cannot be excavated without the use of rippers, and all boulders or other detached stones each having a volume of one-half (1/2) cubic yard or more, as determined by p...
	D. Unclassified Excavation shall consist of the excavation of all materials of whatever character required of the WORK, obtained within the PROJECT limits.

	1.05 QUALITY ASSURANCE
	A. Final topography and/or cross-sections shall be surveyed of areas that are to finished grade and compared to the design section for accuracy.
	B. Final grade shall match design grades within the tolerances discussed in PART 3 EXECUTION.


	2 PART 2 PRODUCTS
	2.01 MATERIALS
	A. Embankment Material may consist of approved material acquired from excavations or material hauled from outside the PROJECT limits.
	B. Suitable material identified onsite shall be used first for embankments and backfill.
	C. Excess excavated native soils which are not used as embankment or backfill shall become the property of CONTRACTOR and shall be disposed of offsite by CONTRACTOR, in a location acceptable to ENGINEER.
	D. Muck Excavation shall also include the replacement of excavated muck with uniformly graded rock, riprap, onsite or imported soils, or other material, whichever is most suitable for the specific situation encountered.
	E. ENGINEER will determine which type of aggregate or other material which shall be used after observing the specific site conditions.
	F. Structural Backfill:
	1. When specified on the DRAWINGS or as required by ENGINEER, Class I structural backfill shall meet the following gradation requirements:
	2. In addition, this material shall have a liquid limit not exceeding thirty five (35) and a plasticity index of not over six (6).
	3. Impervious structural backfill, where shown or specified, shall consist of material having one hundred percent (100%) finer than two (2) inches in diameter and a minimum of thirty-five percent (35%) passing a No. 200 U.S. Standard Sieve.



	3 PART 3 EXECUTION
	3.01 GENERAL EXCAVATION/EMBANKMENT
	A. General:
	1. The excavation and embankment shall be finished to reasonably smooth and uniform surfaces.
	2. Variation from the subgrade plane shall not be more than eight-tenths (0.08) foot in soil or more than eight-tenths (0.08) foot above or one-half (0.50) foot below in rock.
	3. Where bituminous or concrete surfacing materials are to be placed directly on the subgrade, the subgrade plane shall not vary more than four-tenths (0.04) foot.
	4. Materials shall not be wasted without permission of ENGINEER.
	5. Excavation operations shall be conducted so that material outside of the limits of slopes will not be disturbed.
	6. Prior to beginning grading operations in any area, all necessary clearing and grubbing in that area shall have been performed in accordance with Section 31 11 00, Clearing and Grubbing, of these SPECIFICATIONS.
	7. CONTRACTOR shall notify ENGINEER in sufficient time before beginning excavation or embankment such that the necessary topography and/or cross-sections may be taken. CONTRACTOR shall not excavate beyond the dimensions and elevations established, and...
	8. When CONTRACTOR’s excavating operations encounter remains of prehistoric people’s dwelling sites or artifacts of historical or archaeological significance, the operations shall be temporarily discontinued.
	a. ENGINEER will contact archaeological authorities to determine the disposition thereof.
	b. When directed, CONTRACTOR shall excavate the site in such a manner as to preserve the artifacts encountered and shall remove them for delivery to the custody of the proper state authorities.
	c. Such excavation will be considered and paid for as extra WORK.


	B.  Excavation:
	1. Unclassified:
	a. All excess suitable material excavated from the PROJECT site and not used for embankment shall be removed from the PROJECT site and become the property of CONTRACTOR.
	b. Where material encountered within the limits of the WORK is considered unsuitable for embankment (fills) on any portion of this PROJECT WORK, such material shall be excavated as directed by ENGINEER and replaced with suitable fill material.
	c. All unsuitable excavated material from excavation consisting of any type of debris (surface or buried), excavated rock, bedrock or rocks larger than six (6) inches in diameter, and boulders shall be hauled from the PROJECT site and disposed of by C...
	d. Debris is defined as “anything that is not earth which exists at the job site.”

	2. Muck:
	a. Where excavation to the finished grade section results in a subgrade or slopes of unsuitable soil, ENGINEER may require CONTRACTOR to remove the unsuitable materials and backfill to the finished graded section with approved material.
	b. Disposal of the unsuitable material and replacement with suitable material shall be at CONTRACTOR’s expense.

	3. Good surface drainage shall be provided around all permanent cuts to direct surface runoff away from the cut face.
	4. Rock:
	a. Unless otherwise specified, rock shall be excavated to a minimum depth of 0.5 foot below subgrade within the limits of the channel area, and the excavation shall be backfilled with material shown on the DRAWINGS or as designated by ENGINEER.
	b. Disposal of material and replacement with suitable approved material shall be at CONTRACTOR’s expense.


	C. Embankment Construction:
	1. Embankment construction shall consist of constructing all fill areas, including preparation of the areas upon which they are to be placed, the placing and compacting of approved material within areas where unsuitable materials have been removed, an...
	2. Only approved materials shall be used in the construction of embankments and backfills.
	3. Approved materials shall consist of clean onsite cohesive soils or approved imported soils.
	4. Onsite cohesive soils or imported soils shall be placed and compacted in horizontal lifts, using equipment and procedures that produce recommended moisture contents and densities throughout the lift and embankment height. Onsite or imported cohesiv...
	5. When embankment is to be placed and compacted on hillsides, or when new embankment is to be compacted against existing embankments, or when embankment is built one-half (1/2) width at a time, the slopes that are steeper than four-to-one (4:1) when ...
	a. Benching shall be well “keyed” and where practical a minimum of eight (8) feet. Each horizontal cut shall begin at the intersection of the original ground and the vertical sides of the previous cuts.
	b. Material thus cut out shall be recompacted along with the new Embankment Material at CONTRACTOR’s expense.

	6. The ground surface underlying all fills shall be carefully prepared by removing all organic matter, scarification to a depth of eight (8) inches and recompacting to ninety-five percent (95%) of the Maximum Standard Proctor Density (ASTM D698) at op...
	7. Embankment Material shall be placed in horizontal layers not exceeding 8 inches (loose measurement) and shall be compacted to ninety five percent (95%) of the Maximum Standard Proctor Density (ASTM D698) at optimum moisture content + or - two perce...
	a. Effective spreading equipment shall be used on each lift to obtain uniform thickness prior to compacting.
	b. As the compaction of each layer progresses, continuous leveling and manipulating required to ensure uniform density.

	8. For embankments which serve as berms, the downstream portion shall be keyed into the subsurface soils a minimum of three (3) feet to enhance the stability of the slope.
	9. Materials which are removed from excavations beneath the water table may be over the optimum moisture content and shall be required to be dried out prior to reusing them.
	10. Cross hauling or other action as appropriate will be ordered when necessary to ensure that the best available material is placed in critical areas of embankments, including the top two (2) feet of all embankments. No additional payment will be mad...
	11. Frozen materials shall not be used in construction of embankments.
	12. During the construction of the channels, the channel bottom shall be maintained in such condition that it will be well drained at all times.
	13. Excavation or embankment (fill), and structural backfill WORK either completed or in a stage of completion that is either eroded or washed away or becomes unstable as a result of either rains, snow, snow melt, channel flows, or lack of proper wate...
	14. Removed unsuitable materials shall be hauled away and disposed of at CONTRACTOR’s expense. Placing of replacement materials for removed unsuitable materials shall be purchased, placed, and compacted at CONTRACTOR’s expense.

	D. Proof Rolling:
	1. Proof rolling with a heavy rubber tired roller shall be required, if designated on the DRAWINGS or when ordered by ENGINEER.
	2. Proof rolling shall be done after specified compaction has been obtained. Areas found to be weak and those areas which failed shall be ripped, scarified, wetted if necessary, and recompacted to the requirements for density and moisture at CONTRACTO...
	3. Proof rolling shall be done with equipment and in a manner acceptable to ENGINEER. Proof rolling as shown on the DRAWINGS or as ordered by ENGINEER shall not be measured and paid for separately, but shall be included in the unit prices bid for the ...


	3.02 EXCAVATION AND BACKFILL FOR STRUCTURES
	A. Poor foundation material for any of the WORK shall be removed, by CONTRACTOR, as directed by ENGINEER.
	1. CONTRACTOR will be compensated for removal and replacement of such materials in accordance with Muck Excavation.

	B. CONTRACTOR is cautioned that construction equipment may cause the natural soils to pump or deform while performing excavation WORK inside and on footings, structural floor slabs, or other structure foundation areas.
	C. CONTRACTOR shall remove and replace at CONTRACTOR’s expense any foundation materials which are:
	1. Saturated by either surface or subsurface flows because of the lack of adequate water control or dewatering work by CONTRACTOR;
	2. Frozen for any reason; or
	3. Disturbed by CONTRACTOR’s WORK or caused to become unacceptable for foundation material purposes by means of CONTRACTOR’s equipment, manpower, or methods of WORK.

	D. Dewatering shall not be conducted by pumping from inside footings, structural floor slabs, or other structure foundation limits. This may decrease the supporting capacity of the soils.
	E. Care shall be taken when excavating the foundations to avoid disturbing the supporting materials. Excavation by either hand or careful backhoe soil removal, may be required in excavating the last few inches of material to obtain the subgrade of any...
	F. Any over-excavated subgrades that are due to CONTRACTOR’s actions, shall be brought back to subgrade elevations, as indicated on the DRAWINGS, by CONTRACTOR and at CONTRACTOR’s expense in the following manner:
	G. For over-excavations of two (2) inches or less, either backfill and compact with approved granular materials; backfill with one-half (1/2) inch crushed rock; or fill with concrete at the time of the appurtenant structure concrete pour.
	H. For over-excavations greater than two (2) inches, backfill and compact with an approved granular material.
	1. All granular footings, structural floor slabs, or other structure areas shall be compacted with a vibratory plate compactor prior to placement of concrete, reinforcing, or bedding materials.
	2. Backfill, and fill within three (3) feet adjacent to all structures and for the full height of walls, shall be selected non-swelling material.
	a. It shall be granular, well graded, and free from stones larger than two (2) inches.
	b. Material may be job excavated, but shall selectivity be required as determined by ENGINEER.
	c. Stockpiled material, other than topsoil from the excavation, shall be used for backfilling unless an impervious structural backfill is specified.
	d. The backfill material shall consist of either clean onsite granular material free of stones larger than two (2) inches in diameter with no more than twenty percent (20%) passing the No. 200 sieve, or equivalent imported materials.
	e. All backfill around the structures shall be consolidated by mechanical tamping.
	f. The material shall be placed in six-inch (6") loose lifts within a range of two percent (2%) above to two percent (2%) below the optimum moisture content and compacted to ninety-five percent (95%) of Maximum Standard Proctor Density (ASTM D698) for...

	3. Impervious structural backfill shall be placed in six-inch (6") loose lifts within a range of two percent (2%) above to two percent (2%) below the optimum moisture content and compacted to ninety-five percent (95%) of Maximum Standard Proctor Densi...




	31_23_19_Dewatering
	1 PART 1 GENERAL
	1.01 SECTION INCLUDES
	A. The WORK of this section consists of controlling groundwater, site drainage, and storm flows during construction. CONTRACTOR is cautioned that the WORK involves construction in and around drainage channels, local rivers, and areas of local drainage...

	1.02 RELATED SECTIONS
	A. The following is a list of SPECIFICATIONS which may be related to this section:
	1. Section 01 57 19, Temporary Environmental Controls
	2. Section 31 23 00, Excavation and Fill.
	3. Section 31 23 33, Trenching and Backfilling.
	4. Section 31 35 00, Erosion and Sedimentation Control


	1.03 REFERENCES
	A. The following is a list of standards which may be referenced in this section:
	1. ASTM International (ASTM):
	a. D698, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-m/m3)).



	1.04 Submittals
	A. CONTRACTOR shall submit to the ENGINEER a Water Control Plan 2 weeks prior to execution of the PROJECT. At a minimum, the Water Control Plan shall include:
	1. Descriptions of proposed groundwater and surface water control facilities including, but not limited to, equipment, methods, standby equipment and power supply, means of measuring inflow to excavations, pollution control facilities, discharge locat...
	2. Drawings showing locations, dimensions, and relationships of elements of each system.
	3. Design calculations demonstrating adequacy of proposed dewatering systems and components.
	4. If system is modified during installation or operation, revise or amend and resubmit Water Control Plan.



	2 PART 2 PRODUCTS
	2.01 MATERIALS
	A. Onsite materials may be used within the limits of construction to construct temporary dams and berms. Materials such as plastic sheeting, sand bags, and storm sewer pipe may also be used if desired by CONTRACTOR.


	3 PART 3 EXECUTION
	3.01 GENERAL
	A. For all excavation, CONTRACTOR shall provide suitable equipment and labor to remove water, and keep the excavation dewatered so that construction can be carried on under dewatered conditions.
	1. Water control shall be accomplished such that no damage is done to adjacent channel banks or structures.
	2. Continuously control water during course of construction, including weekends and holidays and during periods of work stoppages, and provide adequate backup systems to maintain control of water.

	B. CONTRACTOR is responsible for investigating and becoming familiar with all site conditions that may affect the WORK including surface water, potential flooding conditions, level of groundwater and the time of year the work is to be done.
	C. CONTRACTOR shall conduct operations in such a manner that storm or other waters may proceed uninterrupted along their existing drainage courses.
	1. By submitting a BID, CONTRACTOR acknowledges that CONTRACTOR has investigated the risk arising from such waters and has prepared BID accordingly, and assumes all of said risk.

	D. At no time during construction shall CONTRACTOR affect existing surface or subsurface drainage patterns of adjacent property.
	1. Any damage to adjacent property resulting from CONTRACTOR’s alteration of surface or subsurface drainage patterns shall be repaired by CONTRACTOR at no additional cost to OWNER.

	E. Pumps and generators used for dewatering and water control shall be quiet equipment enclosed in sound deadening devices.
	F. CONTRACTOR shall remove all temporary water control facilities when they are no longer needed or at the completion of the PROJECT.
	G. All excavations made as part of dewatering operations shall be backfilled with the same type material as was removed and compacted to ninety-five percent (95%) of Maximum Standard Proctor Density (ASTM D698) except where replacement by other materi...

	3.02 construction
	A. Surface Water Control:
	1. Surface water control generally falls into the following categories:
	a. Normal low flows along the channel.
	b. Storm/flood flows along the channel.
	c. Flows from existing storm drain pipelines.
	d. Local surface inflows not conveyed by pipelines.

	2. CONTRACTOR shall coordinate, evaluate, design, construct, and maintain temporary water conveyance systems.
	a. These systems shall not worsen flooding, alter major flow paths, or worsen flow characteristics during construction. CONTRACTOR is responsible to ensure that any such worsening of flooding does not occur.
	b. CONTRACTOR is solely responsible for determining the methods and adequacy of water control measures.

	3. At a minimum, CONTRACTOR shall be responsible for diverting the quantity of surface flow around the construction area so that the excavations will remain free of surface water for the time it takes to install these materials, and the time required ...
	a. It shall be CONTRACTOR’s responsibility to determine the quantity of water which shall be diverted to protect the WORK from damage caused by stormwater.

	4. CONTRACTOR shall, at all times, maintain a flow path for all channels.
	a. Temporary structures such as berms, sandbags, pipeline diversions, etc., may be permitted for the control of channel flow, as long as such measures are not a major obstruction to flood flows, do not worsen flooding, or alter historic flow routes.


	B. Groundwater Control:
	1. CONTRACTOR shall install adequate measures to maintain the level of groundwater below the foundation subgrade elevation and maintain sufficient bearing capacity for all structures, pipelines, earthwork, and rockwork.
	a. Such measures may include, but are not limited to, installation of perimeter subdrains, pumping from drilled holes or by pumping from sumps excavated below the subgrade elevation.
	b. Dewatering from within the foundation excavations shall not be allowed.

	2. The foundation bearing surfaces are to be kept dewatered and stable until the structures or other types of work are complete and backfilled.
	a. Disturbance of foundation subgrade by CONTRACTOR operations shall not be considered as originally unsuitable foundation subgrade and shall be repaired at CONTRACTOR’s expense.

	3. Contractor shall dispose of groundwater as follows:
	a. Obtain discharge permit for water disposal from authorities having jurisdiction.
	b. Treat water collected by dewatering operations, as required by regulatory agencies, prior to discharge.
	c. Discharge water as required by discharge permit and in manner that will not cause erosion or flooding, or otherwise damage existing facilities, completed Work, or adjacent property.
	d. Remove solids from treatment facilities and perform other maintenance of treatment facilities as necessary to maintain their efficiency.

	4. Any temporary dewatering trenches or well points shall be restored following dewatering operations to reduce permeability in those areas as approved by ENGINEER.




	31_23_33_Trenching_and_Backfilling
	1 PART 1 GENERAL
	1.01 SECTION INCLUDES
	A. This WORK shall consist of all labor, equipment, and materials necessary for excavation, trenching, and backfilling for utility lines and other related WORK.

	1.02 RELATED SECTIONS
	A. The following is a list of SPECIFICATIONS which may be related to this section:
	1. Section 01 57 19, Temporary Environmental Controls
	2. Section 31 23 00, Excavation and Fill.
	3. Section 31 23 19, Dewatering.
	4. Section  31 25 00, Erosion and Sedimentation Control.


	1.03 REFERENCES
	A. The following is a list of standards which may be referenced in this section:
	1. ASTM International (ASTM):
	a. D698, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-m/m3)).
	b. D4253, Standard Test Methods for Maximum Index Density and Unit Weight of Soils Using a Vibratory Table.

	2. Colorado Department of Transportation (CDOT).
	3. Occupational Safety and Health Administration (OSHA).


	1.04 SUBMITTALS
	A. Submit certification that bedding and pipe zone material meets SPECIFICATION.


	2 PART 2 PRODUCTS
	2.01 MATERIALS
	A. Muck Excavation:
	1. Muck excavation shall also include the replacement of excavated muck with uniformly graded rock ranging from three-quarter (3/4) inch to one and one-half (1-1/2) inches or as required by ENGINEER.
	2. ENGINEER shall determine which type of aggregate or other material shall be used after observing the specific site conditions.

	B. Bedding and Pipe Zone Materials:
	1. Well-Graded Sand:
	2. Squeegee Sand:
	3. CDOT #67:
	a. It shall be the responsibility of CONTRACTOR to locate material meeting the SPECIFICATIONS, to test its ability to consolidate to at least seventy-five percent (75%) relative density, and to secure approval of ENGINEER before such material is deliv...
	b. Relative density shall be determined as stipulated in ASTM D4253.


	C. Backfill:
	1. Use only backfill for trenches which is free from rocks, large roots, other vegetation or organic matter, and frozen material.
	2. No rocks greater than three (3) inches in diameter shall be allowed.

	D. Cut-Off Walls:
	1. Clay Cut-Off Walls: More than fifty percent (50%) shall pass a No. 200 Sieve. The plasticity index shall be greater than twelve (12).
	2. Controlled Low Strength Material Backfill: (Flo-Fill, See Section 31 23 23, Flowable Fill).



	3 PART 3 EXECUTION
	3.01 GENERAL
	A. The following procedures shall be followed by CONTRACTOR in sequencing the WORK:
	1. No more than one hundred fifty (150) feet of trench shall be left open at any time.
	2. The entire trench shall be backfilled to within fifty (50) feet of the open trench upon conclusion of each day’s WORK.
	3. The trench shall not be backfilled until the pipe installation is found acceptable by ENGINEER.
	4. Trench shall be backfilled within one hundred (100) feet of the pipe installation at all times.
	5. Clean-up shall be maintained within four hundred (400) feet of the trench excavation.

	B. Prior to placement in the trench, all pipes, fittings, and appurtenances shall be cleaned and examined for defects by CONTRACTOR.
	1. If found defective, CONTRACTOR shall reject the defective pipe, fitting, or appurtenance.
	2. CONTRACTOR shall advise ENGINEER of all defective materials.

	C. Surplus Excavation:
	1. All surplus excavation shall be placed, in an orderly manner.
	2. If material is stockpiled on private property, written permission shall be obtained from the property owner and provided to ENGINEER.


	3.02 OBSTRUCTIONS AND DISPOSAL OF WASTE MATERIAL
	A. CONTRACTOR shall remove obstructions that do not require replacement from within the trench or adjacent areas such as tree roots, stumps, abandoned piling, buildings and concrete structures, frozen material, logs, and debris of all types without ad...
	B. ENGINEER may, if requested, make changes in the trench alignment to avoid major obstructions, if such alignment changes can be made within the WORK limits without adversely affecting the intended function of the facility.
	C. Excavated materials unsuitable for backfill or not required for backfill shall be disposed of in accordance with local regulations.

	3.03 TRENCH EXCAVATION
	A. All existing asphalt or concrete surfacing shall be saw cut vertically in a straight line, and removed from the job site prior to starting the trench excavation. This material shall not be used in any fill or backfill.
	B. Clearance:
	1. The trench shall be excavated so that a minimum clearance of six (6) inches is maintained on each side of the pipe for proper placement and densification of the bedding or backfill material.
	2. The maximum clearance measured at the spring line of the pipe shall be eighteen (18) inches regardless of the type of pipe, type of soil, depth of excavation, or the method of densifying the bedding and backfill.

	C. Except as otherwise dictated by construction conditions, the excavation shall be of such dimensions as to allow for the proper pipe installation and to permit the construction of the necessary pipe connections.
	D. Care shall be taken to ensure that the excavation does not extend below established grades.
	1. If the excavation is made below such grades, the excess excavation shall be filled in with sand or graded gravel deposited in horizontal layers not more than six (6) inches in thickness after being compacted and shall be moistened as required to wi...
	2. After being conditioned to have the required moisture content, the layers shall be compacted to the required density.

	E. CONTRACTOR shall stockpile excavated materials in a safe manner. Stockpiles shall be graded for proper drainage.
	F. CONTRACTOR shall place and grade the trench base to the proper grade ahead of pipe laying. The invert of the trench shall be compacted to provide a firm unyielding support along entire pipe length.
	G. Surplus excavation shall be disposed of by CONTRACTOR at CONTRACTOR’s expense.

	3.04 PROTECTION
	A. Sheeting and Shoring:
	1. CONTRACTOR shall protect excavations by shoring, bracing, sheet piling, underpinning, or other methods required to prevent any excessive widening or sloughing of the trench which may be detrimental to human safety, to the pipe or appurtenances bein...
	2. The latest requirements of OSHA shall be complied with at all times including trenching and confined space entry requirements.
	3. CONTRACTOR shall be responsible for underpinning adjacent structures which may be damaged by excavation WORK, including service utilities and pipe chases.

	B. Weather and Frost:
	1. CONTRACTOR shall protect bottom of excavations and soil adjacent to and beneath foundations from frost.
	2. Do not place backfill, fill, or embankment on frozen surfaces.
	3. Do not place frozen materials, snow, or ice in backfill, fill, or embankments.
	4. Do not deposit, tamp, roll, or otherwise mechanically compact backfill in water.

	C. Drainage and Groundwater:
	1. The excavation shall be graded to prevent surface water runoff into trench or excavation.
	2. Maintain excavations and trenches free from water during construction.
	3. Remove water encountered in trenches to the extent necessary to provide a firm subgrade, to permit joints to be made in the dry, and to prevent the entrance of water into the pipeline.
	4. Divert surface runoff and use sumps, gravel blankets, well points, drain lines, or other means necessary to accomplish the above.
	5. Maintain the excavation or trench free from water until the structure, or pipe to be installed therein, is completed to the extent that no damage from hydrostatic pressure, flotation, or other cause will result.
	6. Prevent water from entering into previously constructed pipe.
	7. Do not use the pipe under construction for dewatering.


	3.05 FOUNDATIONS ON UNSTABLE SOILS
	A. If the bottom of the excavation is soft or unstable, and in the opinion of ENGINEER, cannot satisfactorily support the pipe or structure, a further depth and width shall be excavated and refilled to six (6) inches below grade with rock or other app...

	3.06 PIPE BEDDING
	A. After completion of the trench excavation and proper preparation of the foundation, six (6) inches of bedding material shall be placed on the trench bottom for support under the pipe.
	B. Bell holes shall be dug deep enough to provide a minimum of two (2) inches of clearance between the bell and the bedding material.
	C. All pipes shall be installed in such a manner as to ensure full support of the pipe barrel over its entire length.
	D. After the pipe is adjusted for line and grade and the joint is made, the bedding material shall be carefully placed and tamped under the haunches of the pipe.
	E. For all types of pipe, the limits of bedding shall be as shown on the trench section details on the DRAWINGS.
	F. Bedding shall be compacted to seventy five percent (75%) relative density in accordance with ASTM D4253. Care shall be exercised to ensure sufficient tamping under the pipe to achieve uniform support.

	3.07 BACKFILL AND COMPACTION
	A. All muck excavation, bedding, and pipe zone material shall be imported unless otherwise designated by OWNER’s geotechnical engineer.
	B. Pipe:
	1. The pipe trench shall be backfilled to the limits as shown on the DRAWINGS.
	2. The backfill in all areas shall be compacted by vibrating, tamping, or a combination thereof to seventy five percent (75%) relative density for sand material as determined by the relative density of cohesionless soils test, ASTM D4253, or to ninety...
	3. All backfill shall be brought up to equal height along each side of the pipe in such a manner as to avoid displacement.
	4. Bedding shall be distributed in 6-inch (6") maximum lifts over the full width of the trench.
	5. Wet, soft or frozen material, asphalt chunks, or other deleterious substances shall not be used for backfill.
	6. If the excavated material is not suitable for backfill, as determined by ENGINEER, suitable material shall be hauled in and utilized and the rejected material hauled away and disposed of.
	7. Backfilling shall be conducted at all times in a manner to prevent damage to the pipe or its coating and shall be kept as close to the pipe laying operation as practical.
	8. Backfilling procedures shall conform to the additional requirements, if any, of appropriate agencies or private right-of-way agreements.

	C. Unsurfaced Areas: All surface cuts shall be, as a minimum, restored to a condition equal to that prior to construction.
	D. Surfaced Areas:
	1. All surface cuts shall be, as a minimum, restored to a condition equal to that prior to construction.
	2. All gravel or paved streets shall be restored in accordance with the regulations and requirements of the agency having control or jurisdiction over the street, roadway, or right-of-way.

	E. Grassed or Landscaped Areas:
	1. In landscaped or agricultural areas, topsoil, to a depth of twelve (12) inches, shall be removed from the area of general disturbance and stockpiled.
	2. After installation of all pipelines, appurtenances and structures and completion of all backfill and compaction, the stockpiled topsoil shall be redistributed evenly over all disturbed areas.
	3. Care should be taken to conform to the original ground contour or final grading plans.


	3.08 FIELD QUALITY CONTROL
	A. In-place moisture density tests will be performed to ensure trench backfill complies with specified requirements. The following minimum tests will be performed.
	1. Trench Bedding: One per two hundred (1 per 200) feet.
	2. Backfill: One per two hundred (1 per 200) feet.

	B. Backfill Compaction Tests:
	1. Backfill compaction tests will be performed until compaction meets or exceeds requirements.
	2. The cost of “passing” tests will be paid by OWNER.
	3. Costs associated with “failing” tests shall be paid by CONTRACTOR.

	C. Pipe bedding will be tested prior to placement of backfill.
	D. Testing of all bedding and backfill material will be done in compliance with Occupational Safety & Health Administration (OSHA) - Excavations.

	3.09 RESTORATION
	A. Scarify surface, reshape, and compact to required density completed or partially completed areas of WORK disturbed by subsequent construction operations or by adverse weather.
	B. Maintain and correct backfill, fill, and embankment settlement and make necessary repairs to pavement structures, seeding, and sodding which may be damaged as a result of settlement for the guarantee period.
	C. Such maintenance and correction may be performed by subcontract.
	D. Upon completion of the WORK, all plants, rubbish, unused materials, concrete forms, and other like material shall be removed from the job site.
	E. The site shall be left in a state of order and cleanliness.
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	1 PART 1 GENERAL
	1.01 SECTION INCLUDES
	A. This WORK shall consist of temporary measures needed to control erosion and water pollution. These temporary measures shall include, but not be limited to, berms, dikes, dams, sediment basins, fiber mats, netting, gravel, mulches, grasses, slope dr...
	B. The Erosion Control Plan presented in the DRAWINGS serves as a minimum for the requirements of erosion control during construction. CONTRACTOR has the ultimate responsibility for providing adequate erosion control and water quality throughout the d...

	1.02 RELATED SECTIONS
	A. The following is a list of SPECIFICATIONS which may be related to this section:
	1. Section 01 57 19, Temporary Environmental Controls
	2. Section 31 23 19, Dewatering.
	3. Section 31 11 00, Clearing and Grubbing.
	4. Section 31 14 13, Topsoil and Wetland Stripping and Stockpiling.


	1.03 REFERENCES
	A. The following is a list of standards which may be referenced in this section:
	1. Colorado Department of Public Health and Environment (CDPHE).


	1.04 SUBMITTALS
	A. Submit the following information:
	1. Erosion Control Plan.
	2. Construction schedule for Erosion Control per Article Scheduling.
	3. Sequencing Plan per Article Scheduling.
	4. Plan for disposal of waste material per Article Scheduling.
	5. Product data for materials proposed for use.
	6. All applicable permits for Erosion Control.


	1.05 REGULATORY REQUIREMENTS
	A. 401 Construction Dewatering Industrial Wastewater Permit (Construction Dewatering Permit 401):
	1. CONTRACTOR shall apply for and obtain a Construction Dewatering Permit 401 from the Colorado Department of Public Health and Environment.
	2. All costs for this permit shall be the responsibility of CONTRACTOR.
	3. This permit requires that specific actions be performed at designated times.
	4. CONTRACTOR is legally obligated to comply with all terms and conditions of the permit including testing for effluent limitations.
	5. CONTRACTOR shall allow the Colorado Department of Public Health and Environment or other representatives to enter the site to test for compliance with the permit.
	6. Non-compliance with the permit can result in stoppage of all WORK.

	B. In the event of conflict between these requirements and erosion and pollution control laws, rules, or regulations of other Federal, State, or local agencies, the more restrictive laws, rules, or regulations shall apply.

	1.06 SCHEDULING
	A. Sequencing Plan:
	1. CONTRACTOR shall submit a sequencing plan for approval for erosion control in conformance with CONTRACTOR’s overall Construction Plan for approval by OWNER.
	2. Changes to the Erosion Control Sequencing Plan may be considered by OWNER only if presented in writing by the CONTRACTOR.

	B. Temporary Erosion Control:
	1. When so indicated in the CONTRACT DOCUMENTS, or when directed by ENGINEER, CONTRACTOR shall prepare construction schedules for accomplishing temporary erosion control WORK including all maintenance procedures.
	2. These schedules shall be applicable to clearing and grubbing, grading, structural WORK, construction, etc.

	C. CONTRACTOR shall submit for acceptance the proposed method of erosion control on haul roads and borrow pits and a plan for disposal of waste material.
	D. CONTRACTOR shall be required to incorporate all permanent erosion control features into the PROJECT at the earliest practicable time as outlined in the accepted schedule. Temporary erosion control measures shall then be used to correct conditions t...
	E. WORK shall not be started until the erosion control schedules and methods of operations have been accepted.


	2 PART 2 PRODUCTS
	2.01 MATERIALS
	A. All materials shall be submitted for approval prior to installation.
	B. Materials may include hay bales, straw, fiber mats, fiber netting, wood cellulose, fiber fabric, gravel, and other suitable materials, and shall be reasonably clean, free of deleterious materials, and certified weed free.
	C. Grass Seed:
	1. Temporary grass cover (if required) shall be a quick growing species, suitable to the area, in accordance with local criteria and permit requirements, which will provide temporary cover, and not compete with the grasses sown for permanent cover.
	2. All grass seed shall be approved by ENGINEER and in accordance with local regulations prior to installation.

	D. Fertilizer and soil conditioners shall be approved by ENGINEER and in accordance with local regulations prior to installation.


	3 PART 3 EXECUTION
	3.01 GENERAL
	A. All temporary and permanent erosion and sediment control practices shall be maintained and repaired as needed to ensure continued performance of their intended function.
	B. OWNER will monitor CONTRACTOR’s erosion control and WORK methods.
	1. If the overall function and intent of erosion control is not being met, OWNER will require CONTRACTOR to provide additional measures as required to obtain the desired results.
	2. Costs for any additional erosion control measures shall be paid for at contract unit prices.

	C. The erosion control features installed by CONTRACTOR shall be adequately maintained by CONTRACTOR until the PROJECT is accepted.
	D. Working In or Crossing Watercourses and Wetlands:
	1. Construction vehicles shall be kept out of watercourses to the extent possible.
	2. Where in-channel WORK is necessary, precautions shall be taken to stabilize the WORK area during construction to minimize erosion.
	a. The channel (including bed and banks) shall always be restabilized immediately after in-channel WORK is completed.

	3. Where a live (wet) watercourse must be crossed by construction vehicles during construction, a Temporary Stream Crossing shall be provided for this purpose.


	3.02 PROTECTION OF ADJACENT PROPERTIES
	A. Properties adjacent to the site of a land disturbance shall be protected from sediment deposition.
	B. In addition to the erosion control measures required on the DRAWINGS, perimeter controls may be required if damage to adjacent properties is likely, and may include, but is not limited to:
	1. Vegetated buffer strip around the lower perimeter of the land disturbance.
	a. Vegetated buffer strips may be used only where runoff in sheet flow is expected and should be at least twenty (20) feet in width.

	2. Sediment barriers such as straw bales, erosion logs, and silt fences.
	3. Sediment basins and porous landscape detention ponds.
	4. Combination of above measures.


	3.03 CONSTRUCTION
	A. Stabilization of Disturbed Areas:
	1. Temporary sediment control measures shall be established within five (5) days from time of exposure/disturbance.
	2. Permanent erosion protection measures shall be established within five (5) days after final grading of areas.

	B. Stabilization of Sediment and Erosion Control Measures:
	1. Sediment barriers, perimeter dikes, and other measures intended to either trap sediment or prevent runoff from flowing over disturbed areas shall be constructed as a first step in grading and be made functional before land disturbance takes place.
	2. Earthen structures such as dams, dikes, and diversions shall be stabilized within five (5) days of installation.
	3. Stormwater outlets shall also be stabilized prior to any upstream land disturbing activities.

	C. Stabilization of Waterways and Outlets:
	1. All onsite stormwater conveyance channels used by CONTRACTOR for temporary erosion control purposes shall be designed and constructed with adequate capacity and protection to prevent erosion during storm and runoff events.
	2. Stabilization adequate to prevent erosion shall also be provided at the outlets of all pipes and channels.

	D. Storm Sewer Inlet Protection: All storm sewer inlets which are made operable during construction or which drain stormwater runoff from a construction site shall be protected from sediment deposition by the use of filters.
	E. Construction Access Routes:
	1. Wherever construction vehicles enter or leave a construction site, a Stabilized Construction Entrance is required.
	2. Where sediment is transported onto a public road surface, the roads shall be cleaned thoroughly at the end of each day.
	3. Sediment shall be removed from roads by shoveling or sweeping and be transported to a sediment controlled disposal area.
	4. Street washing shall be allowed only after sediment is removed in this manner.


	3.04 DISPOSITION OF TEMPORARY MEASURES
	A. All temporary erosion and sediment control measures shall be disposed of within thirty (30) days after final site stabilization is achieved or after the temporary measures are no longer needed as determined by OWNER.
	B. Trapped sediment and other disturbed soil areas resulting from the disposition of temporary measures shall be permanently stabilized to prevent further erosion.
	C. Substantial Completion of Erosion Control Measures:
	1. At the time specified in the CONTRACT DOCUMENTS, and subject to compliance with specified materials and installation requirements, CONTRACTOR shall receive a Substantial Completion Certificate for temporary erosion control measures.
	2. Maintenance of Erosion Control Measures after Substantial Completion: CONTRACTOR shall be responsible for maintaining temporary erosion control measures as specified in the DRAWINGS and CONTRACT DOCUMENTS until such time as WORK has been accepted b...

	D. Final Completion and Acceptance of Erosion Control Measures:
	1. After ENGINEER and OWNER have determined that the drainage area has stabilized, CONTRACTOR shall remove all remaining temporary erosion control measures.
	2. Any damage to the site shall be repaired to the satisfaction of ENGINEER and at no cost to OWNER.
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	015639_tree_retention_and_protection
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Contract Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section consists of retention and protection of trees during the construction of the project.
	B. Related Sections:
	1. Division 01 Section “Erosion and Sedimentation Control”.
	2. Division 02 Section “Demolition”.
	3. Division 03 Section “Cast-In-Place Concrete”.
	4. Division 31 Section “Clearing and Grubbing”.
	5. Division 31 Section “Earth Moving”.
	6. Division 31 Section “Excavating and Backfilling of Trenches”.
	7. Division 31 Section “Watering”.
	8. Division 32 Section "Aggregate Base Course”.
	9. Division 32 Section "Asphalt Pavement".
	10. Division 32 Section “Concrete Walks, Curbs, and Miscellaneous Flatwork”.
	11. Division 32 Section "Crushed Stone Paving".
	12. Division 32 Section “Playground Protective Surfacing”.
	13. Division 32 Section “Irrigation Systems”.
	14. Division 32 Section “Automatic Irrigation Controllers”
	15. Division 32 Section “Soil Preparation”.
	16. Division 32 Section “Topsoil”.
	17. Division 32 Section “Turfgrass Seeding”.
	18. Division 32 Section "Native Seeding”.
	19. Division 32 Section "Sodding”.
	20. Division 32 Section “Trees, Plants, and Groundcovers”.
	21. Division 32 Section “Tree Transplanting”.
	22. Division 32 Section “Landscape Management and Maintenance”.


	1.3 DEFINITIONS AND REFERENCE STANDARDS
	A. 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.
	B. Caliper Inch: The diameter of a tree six (6”) inches above the root flare. The root flare is where the first main roots attach to the trunk.
	C. 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.
	D. 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 Tr...
	E. Diameter at Breast Height (DBH): The diameter of a tree measured at four and a half feet (4.5’) above finished grade.
	F. 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.
	G. Established Tree: Trees on public property in fair or better condition with a trunk six inches (6”) in diameter or greater.
	H. Exploratory Excavation: A method approved by the Office of the City Forester to determine the amount and size of tree roots under the surface. Methods may include hand excavation, a pneumatic air excavation tool, or water excavation.
	I. 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.
	J. 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.
	K. 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 planting...
	L. 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 inten...
	M. 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 I...
	N. 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.
	O. 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.
	P. 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.
	Q. 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.
	R. Tree Protection Zone (TPZ):  The Tree Protection Zone is the area above and below grade around each tree where construction activities are limited or restricted to preserve tree health and structural integrity of the protected trees.
	1. The diameter of the tree shall be measured at four and one-half feet (4.5’) above grade (referred to as diameter breast height).  For every-one inch (1”) of tree diameter the Tree Protection Zone shall extend one foot (1.0’) radially from the base ...
	2. Notable Tree protection shall be for every one inch (1”) of tree diameter the Tree Protection Zone shall extend one- and one-half feet (1.5’) radially from the base of the trunk, or as determined by the Office of the City Forester and include chain...
	3. For areas with groups or groupings of trees, if the distance between trees is less than thirty feet (30’), the Tree Protection Zone may be combined and treated as one contiguous area to create a more clearly defined and manageable Tree Protection Z...

	S. 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).
	T. [Turf Conversion: Areas of existing turfgrass to be converted to a different vegetation.]
	U. 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 trenche...

	1.4 SUBMITTALS
	A. All Submittals shall be approved by the Project Manager and the Office of the City Forester or the Project Consulting Arborist, prior to mobilization and any Work being conducted on site.
	B. Tree Protection Work Plan:  Submit a tree protection work plan based on the Contract Drawings for approval. The plan shall include the following:
	1. Existing conditions.
	2. Limit of Work.
	3. Tree caliper / diameter size, location of dripline, and City site identification number.
	4. Tree Protection Zones with Tree Protection Zone sign locations.
	5. Tree protection fencing (chain link / orange plastic safety) shall correspond to the level of construction activity adjacent to protected tree(s).  Including but not limited to areas of high traffic, material drop off/pickup, high intensity activit...
	6. Plan for the Work occurring within or adjacent to Tree Protection Zones:
	a. Access routes, including designated routes for equipment and foot traffic by work crews to minimize soil compaction.
	b. Proposed exploratory excavation locations and methods to remove soil from around tree roots within Tree Protection Zones.

	7. Maintenance of Tree Protection Zones and any trees affected by Construction during the Work.
	8. Trees identified for regular soil moisture readings.
	9. 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 Project Manager and the Offic...

	C. Tree Protection Work Plan Updates: The Contractor shall submit a highlighted section of their Tree Protection Work Plan at the Construction Progress Meetings to discuss where they intend to work and what Tree Protection Zones may be impacted for th...
	D. 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.
	E. Pneumatic Air Excavation: Type of pneumatic air excavation tool, the Licensed and Insured Arborist, and schedule for excavation shall be submitted for approval.
	F. Water Excavation: Type of hydrovac excavation tool, the Licensed and Insured Arborist, and the schedule for excavation shall be submitted for approval.
	G. Watering Plan and Schedule:  The Contractor shall submit a watering plan and schedule prior to the start of work that details watering of all trees affected by the Project for approval.  The below information shall be included:
	1. Area of the project site to be watered and how watering will be phased based on construction.
	2. Location, City site identification number (SID), and caliper inch of each tree to be watered.
	3. Total number of trees to be watered and total caliper inches. Identify the amount of water to be applied based on total caliper inches
	4. Schedule for watering during the duration of the project.
	5. How the trees will be watered:
	a. On-site irrigation system.
	b. Temporary above ground irrigation system
	c. Hydrant.
	d. Water truck.
	e. Combination of on-site irrigation, hydrant, and water truck.


	H. Soil Moisture and Watering Log: The Contractor shall fill out and submit the Office of the City Forester watering log, attached as an Exhibit. Information on the watering log includes:
	1. Tree(s) watered, identified by the City site identification number.
	2. Number of gallons of water applied to each tree during every watering period or irrigation schedule.
	3. Soil moisture level readings, on a scale of one to ten (1 – 10). Refer to Part 3 - Execution for soil moisture reading requirements.
	4. Dates of each watering.
	5. The Soil Moisture and Watering Log shall be provided monthly via email to the Office of the City Forester and the Project Manager and reviewed at Construction Progress Meetings prior to the submittal of Pay Applications. Pay Applications will not b...


	1.5 QUALITY CONTROL
	A. The Contractor and all their sub-contractors shall attend a Preconstruction Meeting as outlined in Division 01 “Project Meetings”. When the Project requires new sub-contractors to be on-site to complete Work, the Contractor shall include the sub-co...
	B. Contractor shall comply with applicable requirements and recommendations of the most current versions of the following standards and guidelines.  Where these conflict with other specified requirements, the more restrictive requirements shall govern.
	1. ANSI Z133.1:  American National Standard for Tree Care Operations.
	2. ANSI A300:  Tree, Shrub, and Other Woody Plant Management – Standard Practices – Parts - 1,2,5,6 and 8.
	3. Guide for Plant Appraisal – Current Edition:  Authored by the Council of Tree and Landscape Appraisers; published by the International Society of Arboriculture.

	C. 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 establishe...
	D. 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,...
	E. 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 p...
	F. Materials, supplies, tools, and construction facilities shall not be stockpiled or stored within the Tree Protection Zones unless otherwise approved by the Office of the City Forester.  Should temporary storage be approved by the Office of the City...
	G. 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 ne...
	H. The Contractor shall notify the Office of the City Forester prior to mobilization on site with their schedule for installation of tree protection. Tree protection shall be in place and approved prior to any work being conducted on-site, this includ...
	I. The Office of the City Forester is not available for inspections and approval on weekends or holidays, unless previously approved by the Project Manager and the Office of the City Forester.
	J. 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.


	PART 2 -  PRODUCTS
	2.1 TREE PROTECTION FENCE
	A. Orange plastic safety fencing – minimum of forty-eight inches (48”) in height, heavy duty T-posts.
	1. Twelve (12) gauge wire.

	B. [Galvanized Chain-link – Six feet (6’) in height. Steel chain link fence panels or rolls are acceptable.]
	C. Tree Protection Zone signs printed and laminated by the Contractor.  Refer to Appendix.

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


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. The Contractor shall follow the approved Tree Protection Work Plans and access routes.
	B. If it appears any Work may cause damage to a tree, the Contractor shall contact the Project Manager and the Office of the City Forester.  The Project Manager and Office of the City Forester will make the determination as to whether such damage is l...
	C. Methods for working within a Tree Protection Zone shall be approved prior to the start of work and may include the following depending on project site conditions:
	1. Pneumatic air excavation tool. Maximum pressure applied shall be an amount not to damage roots and shall not exceed ninety pounds per square inch (90 PSI).   This method is not allowed if there is asbestos in soil.
	2. Water excavation.  Maximum pressure applied shall be an amount not to damage roots and shall not exceed sixty pounds per square inch (60 PSI). Water excavation may be required when in known asbestos areas.
	3. Directional boring.
	4. Hand digging.
	5. Mulching as specified with hand tools.
	6. [Hand broadcast seeding, hand placement of topdressing, and hand raking to cover seed]
	7. Other methods approved by the Office of the City Forester.


	3.2 TREE PROTECTION FENCING
	A. Tree protection fencing shall be installed and approved by the Office of the City Forester prior to any site activity, including installation of erosion control, and shall remain in place and maintained in the condition in which it was approved unt...
	B. Tree protection fencing shall be installed one foot (1’) offset from the existing or proposed hardscape.
	C. Tree protection fencing shall be constructed as follows:
	1. Fencing shall be installed to surround the trees within the Limit(s) of Work.
	2. Orange plastic safety fencing is required as shown in the plans or as directed by the Office of the City Forester.
	a. The fencing shall be secured to metal t-posts with twelve-gauge (12) wire woven through the top of fencing along the entire length.
	b. Heavy duty t-posts shall be placed every eight feet (8’) so that wire and fence are taut.
	c. Installation of the posts shall not result in injury to the tree above or below ground.

	3. Chain link fencing is required by the Office of the City Forester, particularly where heavy construction activity is adjacent to existing trees, where Notable trees are located, or as required on the plans.
	a. Chain link fence shall have posts installed no less than ten feet (10’) on center, at a depth of twenty-four inches (24”) minimum or utilize sandbags as shown in the Tree Retention and Protection Detail.
	b. Installation of the posts shall not result in injury to tree above or below ground.



	3.3 TREE PROTECTION SIGNS
	A. A standard Office of the City Forester tree protection sign shall be placed one (1) per each Tree Protection Zone, minimum, or per the direction of the Office of the City Forester.
	1. The Contractor shall print and laminate eleven by seventeen-inch (11”x17”) size tree protection signs.  Refer to Appendix.
	a. The Contractor shall use zip ties on all four (4) corners of the signs to attach to the tree protection fencing.
	b. The tree protection signs shall be replaced within twenty-four (24) hours if they become unreadable, destroyed, missing, or per the direction of the Project Manager and/or the Office of the City Forester.



	3.4 DEMOLITION
	A. 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 concr...
	1. Breaking of the existing concrete and asphalt for removal shall be done in a manner that will minimize ground disturbance and vibration.
	2. Curbs and sidewalks within designated Tree Protection Zones shall be removed in a manner approved by the Office of the City Forester.  When removing existing sidewalks and curbs, care shall be taken to avoid injury to roots located under, over, or ...
	3. In instances where roots and root-trunk flares are growing over hardscape, caution shall be used to minimize damage during breaking of hardscape and removal of debris. Wood and bark tissues shall not be injured by equipment. The Contractor shall di...
	4. Motorized equipment and trailers, including but not limited to tractors, skid steers, bulldozers, rubber-tired excavators, tracked excavators, trucks, cars, and carts are limited to existing paved areas only and access must be approved by the Offic...
	a. If pre-approved by the Office of the City Forester, the Contractor shall test compaction after removal of hardscape to determine the percent of Standard Proctor.  If the Standard Proctor is ninety percent (90%) or above, the Contractor may be able ...
	b. If equipment is approved by the Office of the City Forester, tracking pads shall be placed on the surface.

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


	3.5 [TURF CONVERSION IN TREE PROTECTION AREAS
	1. [Pesticide used in the Tree Protection Zones shall not contain the terminology “Land Clear”.]

	3.6 CONSTRUCTION IN TREE PROTECTION ZONES
	A. The Contractor shall protect all trees from injury due to construction related work.  All injuries to trees shall be mitigated to the satisfaction of the Office of the City Forester, and, if appropriate in accordance with guidelines established in ...
	B. If access within designated Tree Protection Zones is approved by the Office of the City Forester or Project Consulting Arborist, the existing grade shall be covered with twelve inches (12”) of wood mulch and overtopped by three-quarter inch (3/4”) ...
	1. 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 fo...

	C. The following procedures shall be used when constructing any hardscape or drainage improvements:
	1. All materials and equipment shall be kept on existing hardscape or within previously approved, compacted sub-base areas.
	2. Protect exposed roots from damage and contamination by stabilization materials and concrete.
	3. Locate concrete washouts outside of and away from Tree Protection Zones.  Washout runoff shall be strictly contained within the washout area and shall not flow into Tree Protection Zones.
	4. 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.
	5. If root pruning is needed, refer to section “Pruning”.

	D. The compaction of sub soil within Tree Protection Zones shall not exceed eighty percent (80%) proctor density, unless the Contractor can confirm by testing that the existing compaction within the Tree Protection Zones already exceeds eighty percent...
	E. If part of an approved plan, grading within the Tree Protection Zones shall be performed by hand or a method approved by the Office of the City Forester.  Any fill material that needs to be placed in the Tree Protection Zone shall be limited to a m...
	F. 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 ...

	3.7 TRENCHING
	A. When trenching is approved within the Tree Protection Zones by the Office of the City Forester, 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.
	B. Whenever trenching exposes roots, as called out in section “Pruning”, extending through the trench wall, the Contractor shall contact the Project Manager and the Office of the City Forester or the Project Consulting Arborist immediately for inspect...
	C. Directional Boring: Bore shall be thirty-six inches (36”) below grade, minimum for irrigation mainline and site utilities, unless otherwise approved by the Office of the City Forester or the Project Consulting Arborist. For irrigation lateral lines...

	3.8 IRRIGATION OR UTILITY INSTALLATION
	A. All Excavation, Irrigation, or Utility installation occurring within the Tree Protection Zones as indicated on the Contract Documents shall be marked out in the field and reviewed in the field with the Office of the City Forester or Project Consult...

	3.9 PRUNING
	A. 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 Arb...
	B. Root Pruning: Shall be done in accordance with ANSI A300 Root Management Standard latest edition and in accordance with Best Management Practices and be performed by a Licensed, and Insured Arborist.
	1. The Office of the City Forester or Project Consulting Arborist shall be notified prior to any Work operation known or suspected to involve cutting of roots within the Tree Protection Zone.  Tree roots shall not be pruned or cut unless their removal...
	a. When contacting the Office of the City Forester, provide the following information:
	1) Tree type and/or City site identification number.
	2) Condition of the tree.
	3) Percent of disturbance anticipated within the Tree Protection Zone.
	4) Size of roots.


	2. All roots needing to be pruned or removed shall be cut cleanly with sharp hand tools, with oversight by the Office of the City Forester or the Project Consulting Arborist.  No wound dressings shall be used. Backfill shall promptly be installed over...
	3. Recommended root pruning tools shall be free of defects and have sharp cutting edges
	a. Scissor-type lopper.
	b. Scissor-type pruner.
	c. Pruning saws designed specifically for tree work.

	4. After root-pruning, cover exposed roots within thirty (30) minutes to minimize desiccation.  Roots may be covered with soil, mulch, or moistened burlap, and shall be kept moist until the final grade is established or roots are buried in soil.
	5. Where appropriate, and under the direction of the Office of the City Forester or the Project Consulting Arborist, root restricting barriers can be installed in accordance with manufacturer’s recommendations.
	6. 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”.


	3.10 SURFACE AND EXPOSED ROOTS
	A. When encountered, exposed roots shall be worked around in a manner that does not damage the outer layer of the root surface or bark
	1. The Office of the City Forester shall be notified should tree roots become exposed.
	2. Exposed roots must be wrapped in burlap and kept moist. At or below forty degrees (40 ) F, the excavation area shall be covered in concrete blankets or as directed by the Office of the City Forester.
	3. Exposed tree roots shall not be driven over. Plywood and/or mulch are not acceptable bridging materials for driving over exposed roots.


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

	3.12 TREE MAINTENANCE DURING CONSTRUCTION
	A. Common Tree Maintenance:  Practices that maintain the health and vigor of the tree, such as: watering, mulching, remedial pruning (if needed, and approved by the Office of the City Forester). The Contractor shall be responsible for all trees impact...
	B. Remedial Tree Maintenance: Practices such as soil remediation and soil/tissue sampling, and these practices are on an "as needed" basis, or as directed by Project Manager and the Office of the City Forester. The Contractor shall be responsible for ...
	C. Tree watering during Construction shall consist of the following minimum requirements for all trees within a Tree Protection Zone or otherwise impacted by Construction:
	1. Watering of trees shall occur throughout the year during Construction, including winter.
	2. Watering from May through September (growing season) shall consist of:
	a. All trees within the Limit of Work and/or impacted by Construction shall be watered.
	b. When utilizing the existing irrigation system, the Contractor shall continue to water per the current Denver Parks and Recreation watering schedule with a minimum of three (3) times per week during peak season.

	3. Watering from October through April (winter) shall consist of:
	a. Trees six inches (6”) and smaller within the Limit of Work and/or impacted by Construction shall be watered.
	b. All evergreens within the Limit of Work and/or impacted by Construction shall be watered.
	c. Frequency shall be based on soil moisture readings, visual indicators, and weather conditions.

	4. When completing winter watering or growing season watering with a hydrant or water truck, minimum watering requirements shall be twenty-five (25) gallons of water per caliper inch of every tree with an equal application of water throughout the enti...
	5. Watering frequency shall be based on the criteria above, visual indications, and on the average soil moisture level.
	a. The Contractor shall take soil moisture readings throughout the Project. The soil moisture shall have a measure between four (4) and eight (8) on the meter and shall be maintained during Construction.
	b. Soil moisture readings shall be taken every week, at a minimum, during the Construction period and at a depth of twelve inches (12”).
	c. Readings shall be taken and recorded for twenty percent (20%) of the trees within the Limit of Work and impacted by Construction and shall be indicated on the Tree Protection Work Plan.
	d. All readings shall be recorded and submitted as outlined in Part 1 – Submittals.

	6. Depending on weather conditions, the Office of the City Forester or Project Consulting Arborist may approve less frequent watering.
	7. The Office of the City Forester will look for visual indications to determine if watering is adequate during Construction. If it appears that the trees are suffering based on visual indications, the Office of the City Forester will check the soil m...
	a. The surrounding soil and/or landscape is dry.
	b. The surrounding vegetation is dying or dead.
	c. The leaves on the trees are wilted.
	d. Color.

	8. [Tree watering for non-irrigated sites: During the design process, the Consultant shall work with the Project Manager and the Office of the City Forester to determine the requirement for watering for non-irrigated sites based on specific project im...
	9. At the Contractor’s expense, they may install a temporary irrigation system to water with the approval of the Project Manager and the Office of the City Forester.

	D. Branch and Root Pruning: Refer to Section “Pruning”.
	E. Maintenance for Storm Damage or Emergencies: The Contractor shall coordinate trees affected by storm damage with the Office of the City Forester. Guidelines for responsibilities are identified below:
	1. Non-imminent threat or immediate threat that is not a danger to the public: Considered low priority clearing and will be removed as time allows by the Office of the City Forester. If the Contractor needs access to the Limit of Work, the Contractor ...
	2. Immediate threat that affects the public: Considered high priority clearing for the Office of the City Forester and will be removed by the Office of the City Forester inside the Limit of Work.

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

	3.13 TREE PROTECTION ZONE VIOLATION AND DAMAGE PENALTIES
	A. Verbal Warning: A verbal warning with instruction may be given at the discretion of the Office of the City Forester.
	B. Written Warning: A written warning may be given at the discretion of the Office of the City Forester.
	C. Fines: A fine of two thousand five hundred dollars ($2,500.00) will be levied against the Contractor or any Sub-contractor for each violation of the Tree Protection Zones and/or damage. This includes but is not limited to, fencing not maintained as...
	D. Injuries and Damage to Existing Trees: Any plants designated as requiring retention or protection that are partially injured or lost due to Contractor neglect or unacceptable construction activities will result in a penalty as determined by the Off...


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT
	A. Measurement will be made by the contract unit specified for Tree Retention and Protection.  Measurement shall include the actual number of units of specified material(s) placed and accepted at the locations shown on the Contract Drawings, or as dir...

	4.2 PAYMENT
	A. Payment will be made at the [contract unit] price, and shall include required materials, transportation, equipment, and labor required to establish tree protection and remove the tree protection at the end of the project as required in accordance w...



	024100_demolition
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Contract Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the requirements for demolition and removal of:
	1. Asphalt, concrete, and curbs.
	2. Signs.
	3. Abandoned utilities.
	4. Miscellaneous site furnishings.

	B. Related Sections:
	1. Division 01 Section “Temporary Facilities”.
	2. Division 01 Section “Tree Retention and Protection”.
	3. Division 01 Section “Erosion and Sedimentation Control”.
	4. Division 31 Section “Clearing and Grubbing”.
	5. Division 31 Section “Earth Moving”.
	6. Division 32 Section “Irrigation Systems”.
	7. Division 32 Section “Automatic Irrigation Controllers”.


	1.3 DEFINITIONS
	A. Remove: Detach items from existing construction and legally dispose of them off-site unless indicated to be removed and salvaged or removed and reinstalled.
	B. Remove and Salvage: Carefully detach from existing construction, in a manner to prevent damage, and deliver to the City in a condition ready for re-use.
	C. Remove and Reinstall: Detach items from existing construction, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain: Existing items of construction that are not to be permanently removed and that are not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.
	E. Recyclable Material: Material generated during demolition operations that can be reconditioned and reclaimed for the same or different use.  Such materials include asphalt, concrete, metals (steel, iron, aluminum, copper, etc.), rubber, glass and p...

	1.4 PROJECT CONDITIONS
	A. Keep dust to a minimum at removal areas.  Use water trucks as necessary.
	B. Ensure safety of persons in demolition area.  Provide temporary barricades as required per Division 01 Section “Temporary Facilities and Controls”.

	1.5 PRE-CONSTRUCTION MEETINGS
	A. Inspect and discuss condition of construction to be selectively demolished.
	B. Review structural load limitations of existing structure.
	C. Review and finalize selective demolition schedule and verify availability of materials, demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	D. Review requirements of work performed by other trades that rely on substrates exposed by selective demolition operations.
	E. Review areas where existing construction is to remain and requires protection.
	F. Additional agenda items as deemed necessary by the Contractor or the Project Manager.

	1.6 INFORMATIONAL SUBMITTALS
	A. Schedule of Demolition Activities:
	1. Detailed sequence of selective demolition and removal work, with starting and ending dates for each activity. Ensure the City’s on-site operations are uninterrupted.
	2. Interruption of utility services. Indicate how long utility services will be interrupted.
	3. Coordination for shutoff, capping, and continuation of utility services.

	B. Inventory: Submit a list of items to be removed and salvaged and deliver to the Project Manager prior to start of demolition.
	C. Preconstruction Photographs or Video: Submit digital photographs or videos prior to Work commencing.

	1.7 CLOSEOUT SUBMITTALS
	A. Inventory:
	1. Submit a list of items that have been removed and salvaged.
	2. Include documentation of the type and volume/weight of materials hauled to the nearest recycling center.

	B. Landfill Records: Provide records of receipt and acceptance of hazardous wastes by a landfill facility licensed to accept hazardous wastes.


	PART 2 -  PRODUCTS
	2.1 FILL MATERIALS
	A. Soils as indicated on documents, free of debris, frozen materials, roots, and other organic matter.  See Division 31 Section “Earth Moving”.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect existing conditions to remain which may include but not limited to structures, pavement, trails, utilities, irrigation, landscape, trees and vegetation. Any damage to existing site conditions during construction shall be repaired or replace...
	B. Set up all barriers, including those for tree protection, in accordance with Division 01 Section “Temporary Facilities” and Division 01 Section “Tree Protection and Retention”, prior to proceeding with any demolition.
	C. Protection and Repair of Underground lines:
	1. Existing Public Utilities:   The Contractor shall have existing underground utilities located within the limits of work per General Contract Conditions, Article 804 Protection of Municipal, Public Service or Public Utility Systems.  Request utility...
	2. Existing Private Utilities:  The Contractor shall have existing underground utilities located within the limits of work per General Contract Conditions, Article 804 Protection of Municipal, Public Service or Public Utility Systems.  The Contractor ...


	3.2 DEMOLITION
	A. Pavement, Slabs, and Miscellaneous Concrete Items:
	1. Remove concrete slabs-on-grade, curbs, and miscellaneous concrete items as directed.  Where concrete to be removed abuts concrete to remain, pavement shall be uniformly saw-cut along an existing joint.  Jagged or crooked edges will not be acceptabl...
	2. Remove asphalt paved roads, parking lots, walks, curbs, and miscellaneous asphalt as indicated on Contract Drawings.  Cuts between pavement to be removed and pavement to remain shall be saw-cut to full depth, straight, smooth, and clean with no jag...
	3. Remove concrete pipe sections and miscellaneous concrete items as directed.
	a. Where concrete pipe is to be removed, it shall be uniformly saw-cut along an existing joint or disassembled at the joints.  Jagged or crooked edges will not be acceptable.  Concrete shall be broken up, hauled, and disposed of off-site.
	b. When Asbestos Concrete Pipe (ACP) is determined or suspected to be present the Contractor will need to hand dig the pipe sections to be removed.  Any ACP sections will need to remain intact.  The use of mechanical trenching equipment within eightee...

	4. Remove road base material that is exposed after removing the pavement.  This material shall be hauled and disposed of off-site unless otherwise directed by the Project Manager.

	B. Abandoned Utilities:  Remove aboveground utilities and terminate as approved by the utility company and the Project Manager.  Remove necessary portions of underground utilities to a minimum of twenty-four inches (24”) below the elevation of excavat...

	3.3 RESTORATION
	A. Backfilling:  Ensure that areas to be filled are free of standing water, frost, frozen material, vegetation, including roots and debris.  Place fill materials in accordance with Division 31 Section “Earth Moving”.
	B. Grading:
	1. Restored Areas:  Grade surface to blend with original contours and provide free drainage flow.  All ruts and depressions where any amount of standing water collets shall be re-graded to a smooth natural appearance to ensure positive drainage.
	2. New Construction Areas:  Grade as indicated in Division 31 Section “Earth Moving”.


	3.4 DISPOSAL
	A. Remove trash, debris and waste materials, haul and legally dispose of it off the property.  DADS disposal tickets and/or soil manifests shall be provided to the Contractor by the Project Manager.
	B. The Contractor shall recycle materials, including but not limited to asphalt, concrete, metals, plastics.  Recyclable materials shall be approved by the Project Manager and hauled to nearest recycling center and any non-recyclable materials shall b...
	C. Salvaged Material:  All salvaged material remains the property of the City.  Store or deliver as directed by the Project Manager.

	3.5 FIELD QUALITY CONTROL
	A. Comply with safety requirements for demolition, ANSI A10.6-83.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT
	A. Measurement will be made by the contract unit specified for Demolition.  Measurement shall include the actual number of units of specified materials(s) removed or placed and accepted at the locations shown on the Contract Drawings, or as directed b...

	4.2 PAYMENT
	A. Payment will be made at the [contract unit] price, and shall include required materials, transportation, equipment, labor, excavation, stockpiling, disposing, hauling off, watering, dust control, erosion and sediment control as required in accordan...



	321116_aggregate_base_course
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Contract Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the requirements for furnishing and placing crushed aggregate, bonded with fine aggregate, constructed on a prepared underlying course in accordance with these specifications and in conformity with the dimensions, typical cros...
	B. Related Sections:
	1. Division 01 Section “Layout of Work and Surveys”.
	2. Division 01 Section “Contractor Quality Control”.
	3. Division 01 Section “Tree Retention and Protection”.
	4. Division 01 Section “Erosion and Sedimentation Control”.
	5. Division 03 Section “Cast-In-Place Concrete”.
	6. Division 31 Section “Earth Moving”.
	7. Division 32 Section “Asphalt Pavement”.
	8. Division 32 Section “Concrete Walks, Curbs, and Miscellaneous Flatwork”.


	1.3 SUBMITTALS
	A. See Division 01 Section “Submittals” for submittal requirements.
	B. Certification:  Contractor shall provide a certificate of compliance for any imported Aggregate Base Course materials.
	C. Gradation and Standard Proctor Density Test Results:  For imported backfill materials, at a minimum, submit results of gradation tests and standard proctor density test.
	D. Sample:  Provide a 1-pound (1#) sample of material(s) for approval.


	PART 2 -  PRODUCTS
	2.1 AGGREGATE BASE COURSE
	A. Aggregate base course shall meet the requirements of Section 703 of the Standard Specifications for Road and Bridge Construction of the Colorado Department of Highways, latest revision for Class (6), or as specified by the Engineer on the Contract ...

	2.2 RECYCLED CONCRETE
	A. May be substituted for Class (6) Aggregate, if acceptable to the Project Manager.

	2.3 AGGREGATE
	A. The use of this term implies the use of Aggregate Base Course within this Section only.


	PART 3 -  EXECUTION
	3.1 EQUIPMENT
	A. All equipment necessary for the proper construction of this work shall be in working condition, and shall be free of fluid leaks.  Project Manager reserves the right to have any piece of equipment removed from the site if it is deemed inoperable an...

	3.2 PREPARING SUBGRADE
	A. The underlying subgrade or base course shall be tested at the Contractors expense and accepted by the Project Manager before placing and spreading operations are started.  See Division 01 Section “Contractor Quality Control”.

	3.3 METHOD OF SPREADING
	A. The aggregate material shall be placed on the prepared underlying course and compacted in layers not to exceed six-inches (6”) in depth before compaction.  The depositing and spreading of material shall commence where designated and shall progress ...
	B. The aggregate spread shall be of uniform grading with no pockets of fine or course materials.  During the spreading process, sufficient caution shall be exercised to prevent the incorporation of underlying materials in the aggregate.

	3.4 COMPACTION OF AGGREGATE BASE COURSE
	A. When aggregate base course is used as part of asphalt roadway system (asphalt and base course composite section), the aggregate base course shall be compacted to 95% of Modified Proctor per ASTM D-1557, within 2% of optimum moisture.
	B. Aggregate material shall be placed and mixed in evenly spread layers.  After each fill layer has been placed, it shall be uniformly compacted.  Fill materials shall be placed such that the thickness of loose material does not exceed eight-inches (8...
	C. Compaction shall be obtained by the use of vibratory rollers, multiple-wheel pneumatic-tired rollers, or other equipment approved by the Project Manager.  Granular fill shall be compacted using vibratory equipment or other equipment approved by the...
	D. Prior to placement of any base or surfacing materials, one-hundred percent (100%) of the subgrade shall be proof rolled with a fully loaded tandem-axle truck.

	3.5 CLEANING
	A. Perform cleaning during installation of the Work and upon completion of the Work.  Remove all excess materials, debris, and equipment from site. Repair any damage resulting from installation of aggregate base course.

	3.6 PROTECTION AND MAINTENANCE
	A. Spreading of aggregate shall not take place when temperatures are below freezing.  When the aggregate base course contains frozen material or the underlying subgrade is frozen, construction shall not occur.
	B. Following the completion of the aggregate base course, the Contractor shall perform all maintenance work necessary to keep the aggregate in a satisfactory condition until final acceptance of the project.  The surface shall be kept clean and free fr...


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT
	A. Measurement will be made by the contract unit specified for Aggregate Base Course.  Measurement shall include the actual number of units of specified material(s) placed and accepted at the locations shown on the Contract Drawings, or as directed by...

	4.2 PAYMENT
	A. Payment will be made at the [contract unit] price, and shall include required materials, transportation, equipment, labor, excavation, de-watering, stockpiling,  placement, grading, compaction, hauling off, watering, dust control, erosion and sedim...



	321313_concrete_walks_curbs_and_miscellaneous_flatwork
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Contract Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes requirements for furnishing, placing, shoring, bracing, and anchorage of formwork, concrete reinforcement, accessories, and placing concrete flatwork, including walks, curbs and gutters, ramps, and pans, including installation...
	B. Related Sections:
	1. Division 01 Section “Layout of Work and Surveys”.
	2. Division 01 Section “Submittals”.
	3. Division 01 Section “Contractor Quality Control”.
	4. Division 01 Section “Tree Retention and Protection”.
	5. Division 01 Section “Erosion and Sedimentation Control”.
	6. Division 03 Section “Cast-In-Place Concrete”.
	7. Division 31 Section “Earth Moving”.
	8. Division 32 Section “Aggregate Base Course”.
	9. Division 32 Section “Asphalt Pavement”.
	10. Division 32 Section “Crushed Stone Paving”.
	11. Division 32 Section “Pavement Markings”.
	12. Division 32 Section “Irrigation Systems”.
	13. Division 32 Section “Automatic Irrigation Controllers”.
	14. Division 32 Section “Soil Preparation”.
	15. Division 32 Section “Native Seeding”.
	16. Division 32 Section “Sodding”.


	1.3 REFERENCES
	A. Note:  All references below shall be from the most current edition.
	B. American Concrete Institute (ACI):
	1. ACI 117 - Standard Tolerances for Concrete Construction and Materials.
	2. ACI 301 - Specifications of Structural Concrete for Buildings.
	3. ACI 304 - Recommended Practice for Measuring, Mixing, Transporting and Placing Concrete.
	4. ACI 305 and 306 - Hot and Cold Weather Protection for Concrete.
	5. ACI 315 - Details and Detailing of Concrete Reinforcement.
	6. ACI 318 - Building Code Requirements for Reinforced Concrete.
	7. ACI 347 - Recommended Practice for Concrete Formwork.

	C. American Society for Testing and Materials (ASTM):
	1. ASTM A615 - Deformed and Plain Billet-Steel for Concrete Reinforcement.
	2. ASTM C33 - Concrete Aggregates.
	3. ASTM C94 - Ready-Mixed Concrete.
	4. ASTM C595 - Portland Cement.
	5. ASTM C260 - Air Entraining Admixtures for Concrete.
	6. ASTM C494 - Water Reducing Admixtures for Concrete.
	7. ASTM C618 - Fly Ash Mineral Admixture for Concrete.
	8. ASTM C672 - Scaling Resistance of Concrete Surfaces Exposed to Deicing Chemicals.
	9. ASTM-C800 - Curing Compound, Concrete, for New and Existing Surfaces.
	10. ASTM C1059 - Standard Specification for Latex Agents for Bonding Fresh to Hardened Concrete
	11. ASTM-C1315 - Liquid Membrane-Forming Compounds Having Special Properties for Curing and Sealing Concrete

	D. Concrete Reinforcing Steel Institute (CRSI) - Manual of Standard Practice.
	E. Colorado Department of Transportation (CDOT) - Standard Specifications for Road and Bridge Construction.
	F. National Ready Mixed Concrete Association (NRMCA).
	G. United States Department of Justice - Americans with Disabilities Act (ADA) Standards for Accessible Design, latest edition.

	1.4 QUALITY CONTROL
	A. Pre-Construction Conference:  Conduct conference at location approved by the Project Manager.
	1. Before submitting design mixtures, review concrete design mixture and examine procedures for ensuring quality of concrete materials.  Require representatives of each entity directly concerned with concrete to attend, including the following:
	a. Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Ready-mix concrete manufacturer.
	d. Concrete subcontractor.



	1.5 SUBMITTALS
	A. Qualification Data:  Installer to document for Owner’s Representative experience on projects of similar scope and scale successfully completed within the past five (5) years.
	B. Product Data and Material Certificates:  For each type of product and material indicated on the plans and in this specification.
	C. Mix Designs:
	1. Submit substantiating data for each concrete mix design specified for use to the Project Manager not less than four (4) weeks prior to first concrete placement. Concrete mix design data sheet shall not be more than one (1) year old from the submitt...
	a. Mix identification designation (unique for each mix submitted).
	b. Statement of intended use for mix.
	c. Mix proportions.
	d. Aggregates.
	e. Admixtures (must be approved by the Project Manager)
	f. Wet and dry unit weight.
	g. Entrained air content.
	h. Design slump.
	i. Strength qualification data.


	D. Material Test Reports:  For the following, from a qualified testing agency, indicating compliance with requirements:
	1. Aggregates. Include service record data indicating absence of deleterious expansion of concrete due to alkali aggregate reactivity.

	E. Compaction Test Reports from a qualified testing agency indicating compliance with requirements.
	F. Strength Test Reports from a qualified testing agency indicating compliance with requirements.
	G. Field quality-control reports.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. General:  Materials handling and batching shall conform to applicable provisions of ASTM C94.
	B. Reinforcing:  Unload and store reinforcing bars so they are kept free of mud and damage.
	C. Project-Site Mixing:  Not allowed without prior approval from the Project Manager.  If allowed, submit process description to the Project Manager for approval prior to construction.
	D. Hauling Time for Concrete:  Deliver and discharge all concrete transmitted in a truck mixer, agitator, or other transportation device not later than one and one-half (1-1/2) hours from batch time, or three hundred (300) revolutions of the drum afte...
	E. Extra Water:
	1. Deliver concrete to site in exact quantities required by design mix.
	2. Should extra water be required for workability before depositing concrete, and the water/cement ratio of accepted mix design will not be exceeded, the General Contractor’s Superintendent shall have the sole authority to authorize addition of water....
	3. Where extra water is added to concrete, it shall be mixed thoroughly for thirty (30) revolutions of drum before depositing.
	4. Water may be added at the site only once for each batch.
	5. A full set of tests shall be performed after addition of water.  Excessive slump or other out of range tests will be cause for rejection.


	1.7 PROJECT CONDITIONS
	A. Environmental Requirements:
	1. Cold Weather Placement:
	a. If the daily temperature drops below forty degrees (40 ) F for three (3) days prior to concrete placement or the temperature is expected to drop below forty degrees (40 ) F on the day of the concrete placement, then comply with ACI 306R for prepara...
	b. The mixed concrete temperature shall be between 50 and 90 ºF at the time of placement. Water, aggregates, or both shall be heated, when necessary, under such control and in sufficient quantities to avoid fluctuations in the temperature of the concr...
	c. If approved by the Project Manager, an accelerating admixture may be used. Admixtures shall meet requirements of Part 2.  Calcium Chloride and other chloride-type accelerating admixtures are not allowed.

	2. Hot Weather Placement:
	a. When placing concrete in hot weather, follow recommendations of ACI 305R.
	b. Placing of concrete during hot weather shall be limited by the temperature of the concrete at the time of placing. Mixed concrete which has a temperature of 90 ºF or higher, shall not be placed.
	c. When air temperatures on day of placement are expected to exceed ninety degrees (90 ) F, mix ingredients shall be cooled before mixing.  Flake ice or well-crushed ice of a size that will melt completely during mixing may be substituted for all or p...
	d. If approved by the Project Manager, a retarding admixture may be used.   Admixtures shall meet requirements of Part 2.



	1.8 RIGHT OF WAY WORK
	A. Contractor shall obtain all necessary permits when working with in the Right of Way.
	B. Contractor shall preserve and protect all permanent land survey control markers.  Per the General Contract Conditions Article 319 “Preservation of Permanent land Survey Control Markers”.


	PART 2 -  PRODUCTS
	2.1 FORM MATERIALS
	A. Hand Placed Steel Forms:  Hand placed steel forms are only to be used for sections that are straight and have no bend, radii or curvature in the sections to be used.
	B. Wood Forms:  Forms shall be made of solid one side grade, sound, undamaged lumber with straight edges.
	1. Curved elements (bends, radii, or curvature) shown on plans are to be constructed with smooth-curved plywood forms a minimum of one-half inch (1/2”) think.  Faceted forms composed of straight sections will not be accepted.

	C. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.


	2.2 CONCRETE MATERIALS
	A. Provide materials in accordance with ACI 301, unless amended or superseded by requirements of this section or general notes on structural drawings.
	1. General:  Ready-mixed Concrete:  ASTM C94.  On-site mixed concrete not allowed.
	2. Cement:  ASTM C595.  Type 1L.
	3. Fly Ash:  ASTM C618 Class F.
	4. Aggregate:  ASTM C33.
	a. All sand and aggregates to meet C-33 Table 3 for Class 4S “Severe Weathering Region”.
	1) Fine Aggregate:  Clean, natural sand.
	2) Coarse Aggregate:  Clean gravel or crushed stone.


	5. Water:  ASTM C 94/C 94M, clean and not detrimental to concrete.


	2.3 ADMIXTURES
	A. General:  Unless specified, no admixtures may be used without specific approval of the Project Manager.
	B. Prohibited Products:  Calcium chloride or admixtures containing more than 0.05% chloride ions or thiocyanates are not permitted.
	C. [Color Admixture: Color Pigment: ASTM C 979, synthetic mineral-oxide pigments, or colored water-reducing admixtures; color stable, nonfading, and resistant to lime and other alkalis.]
	1. [Manufacturers: Subject to compliance with requirements, provide products by one of the following:]
	a. [Davis Colors.]
	b. [Dayton Superior Corporation.]
	c. [Scofield, L.M. Company.]
	d. [Consultant to specify manufacturer.]


	D. Air-Entraining Admixture:  ASTM C260.
	E. Water Reducing Admixture:  ASTM C494, Type A.
	F. High Range Water Reducing Admixture (Superplasticizer):  ASTM C494, Type F or G.
	G. Warm weather admixtures:  ASTM C494.  Use of admixtures will not relax warm weather placement requirements.
	H. Cold Weather Admixtures:  ASTM C494.  Use of admixtures will not relax cold weather placement requirements.

	2.4 CONCRETE MIX
	A. Refer to the Denver Right of Way Services approved materials list of pre-approved concrete mixes at the following website:
	1. https://www.denvergov.org/content/denvergov/en/transportation-infrastructure/programs-services/right-of-way-services/street-occupancy.html

	B. All Concrete mixes from the approved list or submitted for approval shall meet the following criteria.
	1. Mix concrete in accordance with ASTM C94 and ACI 301 Chapter 3.
	2. Cement Content:  Type 1L cement, minimum of five hundred twenty-eight (528) pounds per cubic yard.
	3. Fly Ash:  Class F per CDOT Standard Specifications for Road and Bridge Construction Section 701.02.  Fly ash shall be a minimum of twenty percent (20%) and not exceed twenty-five percent (25%) of total cementitious material by weight unless approve...
	4. Maximum water-cement ratio: 0.45.
	5. Slump:  Four inches (4”) maximum when hand placed.
	6. Air Entrainment:  five percent (5%) to eight percent (8%).
	7. Aggregate Size:  three-quarter inch (3/4”) maximum.
	8. Shall be four thousand five hundred pounds per square inch (4,500 PSI).
	9. Concrete for Exterior Flatwork, including Pavement, Curb and Gutter, and Drainage Pans shall be Class B, Class D, and Class P, or as approved by the Project Manager.


	2.5 FIBROUS CONCRETE REINFORCEMENT
	A. Shall be one hundred percent (100%) virgin polypropylene, fibrillated fibers containing no reprocessed olefin materials and specifically manufactured to an optimum gradation utilizing twenty-five (25) individual fiber designs for use as concrete se...
	1. Fibrous concrete reinforcement shall be utilized in all flatwork applications.


	2.6 EXPANSION JOINT MATERIAL
	A. Interior Use or Exterior Use where sealants are specified:  Bituminous saturated fiber conforming to ASTM D1751, three-eighths inch (3/8”) thick.  Provide manufacturer’s certification of compatibility with specified sealants where required.
	B. Pre-molded closed cell polyethylene foam backer rod if required.
	C. Joint Sealant:  ASTM D 5893 Type NS, silicone per CDOT’s approved joint and crack sealant list.  Where concrete color additive is used, sealant color to match adjacent concrete.

	2.7 SLIP JOINTS
	A. Speed Dowel Model PSD09/#4TX, 9” long sleeve to accommodate 18” smooth steel round bar, 5/8” diameter.  Manufactured by Sika/Greenstreak, or approved equal.

	2.8 CURING MATERIALS
	A. Absorptive Cover: AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, weighing approximately nine (9) oz./sq. yd. dry.
	B. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	a.


	2.9 TRUNCATED DOME INSERTS FOR RAMPS
	A. All truncated domes within Parks maintained areas shall be unpainted grey cast iron plates conforming ASTM A-48 class 30.


	PART 3 -  EXECUTION
	3.1 FIELD QUALITY CONTROL
	A. Requirements of Regulatory Agencies:  Comply with all applicable provisions of the state and local building and safety codes.
	B. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer, unless otherwise a...
	C. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities" (Quality Control Manual - Section 3, "Plant Certification Checklist").

	D. Testing:  All testing shall be completed by the Contractor at their expense unless otherwise specified by the contract.
	E. Testing Agency Qualifications: Engage a qualified testing agency to perform material evaluation tests and to design concrete mixtures.  Qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field-Testing Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.

	F. Testing Frequency: Obtain at least one composite sample for each one hundred (100) cubic yards, or fraction thereof of each concrete mixture placed each day.
	a. When frequency of testing will provide fewer than five (5) compressive-strength tests for each concrete mixture, testing shall be conducted from at least five (5) randomly selected batches or from each batch if fewer than five (5) are used.
	2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one (1) test for each day's pour of each concrete mixture. Perform additional tests when concrete consistency appears to change.
	3. Air Content: ASTM C 231, pressure method; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	4. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one (1) set of four (4) standard cylinder specimens for each composite sample.
	5. Compressive-Strength Tests: ASTM C 39/C 39M; test one specimen at seven days and two specimens at twenty-eight (28) days and keep one for backup in the event a sample should break.
	a. A compressive-strength test shall be the average compressive strength from two specimens obtained from same composite sample and tested at twenty-eight (28) days.


	G. Strength of each concrete mixture will be satisfactory if average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength...
	H. Test results shall be reported in writing to the Project Manager, concrete manufacturer, and Contractor within forty eight (48) hours of testing. Reports of compressive-strength tests shall contain Project identification name and number, date of co...
	I. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Project Manager.
	J. Concrete work will be considered defective if it does not pass tests and inspections.
	K. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	L. Prepare test and inspection reports.
	M. Record of Work:  A record shall be kept by the Contractor listing the time and date of placement of all concrete for the structure.  Such record shall be kept until the completion of the project and shall be available to the Project Manager for exa...
	N. Mockups:  Prior to starting any concrete work, provide a sample panel using materials indicated for project work.  For each type, color and finish of concrete specified, build panel at the site of full thickness and approximately ten feet (10’) by ...
	1. Build panel approximately one hundred (100) sq. ft. in the location indicated or, if not indicated, as directed by the Project Manager.
	2. Approved mockups may become part of the completed Work if approved prior to the construction of the mockup and is undisturbed at time of Substantial Completion.
	3. Notify the Project Manager a minimum of seven (7) days in advance of dates and times when mockups will be constructed.
	4. Obtain the Project Manager's written approval of the mockups before starting construction.
	5. If the Project Manager determines that the mockup does not meet the requirements, demolish, and remove from the site and cast another until the mockup is approved.
	6. Maintain the mockups during construction in an undisturbed condition as a standard for judging the completed Work.
	7. Demolish and remove mockups when directed by the Project Manager.

	O. Tolerances: Comply with tolerances in ACI 117, the Contract Drawings, and as follows:
	1. Elevation and Cross-slope: In conformance with grading plans and Americans with Disabilities Act (ADA).
	2. Thickness: Plus, three-eighths inch (3/8”), minus one-quarter inch (1/4”).
	3. Surface: Gap below ten feet (10’) long, unleveled straightedge not to exceed one-eighth inch (1/8”).
	4. Lateral Alignment and Spacing of Dowels: one inch (1”).
	5. Vertical Alignment of Dowels: one-quarter inch (1/4”).
	6. Joint Spacing: three inches (3”).
	7. Contraction Joint Depth: Plus, one-quarter inch (1/4”), no minus.
	8. Joint Width: Plus, one-eighth inch (1/8”), no minus.


	3.2 PREPARATION OF SUBGRADE
	A. Excavate to required depth in accordance with geotechnical report.  Remove soft, yielding material and replace with select fill.  Compact to minimum ninety-five percent (95%) Standard Proctor within two percent (2%) of optimum moisture.
	B. Refer to Division 31 Section: Earth Moving for requirements for subgrade testing and proof-rolling.
	C. Maintain subgrade in a compacted condition until concrete is placed.
	D. If existing irrigation is not modified per the Contract Documents, the Contractor shall work with the Project Manager and Park Operations to identify locations and size for irrigation sleeves for future use to be installed under the form work prior...

	3.3 FORMS
	A. Metal, plastic, or uniform warp free lumber forms, coated with form release agent.  Slope forms to give slabs positive drainage and stake securely.  Obtain approval of the Project Manager for alignment and grade of forms a minimum of forty-eight (4...
	B. Radii shall be continuous and flowing to avoid angular intersections in the horizontal alignment, radial forming shall use bender board or approved equal as directed by the Project Manager.

	3.4 REMOVING AND REUSING FORMS
	A. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply new form-release agent.

	3.5 CONCRETE PLACEMENT
	A. Prior to placing any new sections of concrete pavement, the entire subgrade shall be scarified to a depth of 6-inches.  In areas where existing pavement is to be removed and replaced the existing compacted subgrade may be reused if the subgrade mee...
	B. Contractor’s Review: The Contractor shall inspect forms and reinforcing prior to concrete placement to assure accurate placement embedded items and overall acceptability.
	C. Project Manager’s Review: Contractor shall provide minimum of forty-eight (48) hours’ notice to the Project Manager to allow review of forms and reinforcement before concrete is placed and to observe placing of concrete.
	D. Do not place concrete on frozen surfaces.
	E. Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	F. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	G. Do not add water to concrete during delivery.
	H. Deposit and spread concrete in a continuous operation between transverse joints. Do not use vibratory equipment to move concrete into place.
	I. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	J. Screed paving surface with a straightedge and strike off.
	K. Commence initial floating using bull floats or darbies to impart an open-textured and uniform surface plane before excess moisture or bleed water appears on the surface. Do not further disturb concrete surfaces before beginning finishing operations...
	L. Curbs and Gutters: Use design mixture for automatic machine placement. Produce curbs and gutters to required cross section, lines, grades, finish, and jointing.
	M. Slip-Form Paving: Use design mixture for automatic machine placement. Produce paving to required thickness, lines, grades, finish, and jointing.
	1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of slip-form paving machine during operations.

	N. Cold-Weather Placement: Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1 and the following:
	1. When air temperature has fallen to or is expected to fall below forty degrees (40 ) F, uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than fifty degrees (50 ) F and not more than eighty degree...
	2. If subgrade is frozen, as determined by Geotechnical Engineer and/or Project Manager, thaw subgrade to depth of eight (8”) prior to placing concrete.
	3. Do not use frozen materials or materials containing ice or snow.
	4. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in design mixtures.

	O. Hot-Weather Placement: Comply with ACI 301 and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below ninety degrees (90 ) F at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated in total amoun...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.6 CONCRETE FINISHING
	A. Allow time for bleed water to appear, then scrape or push off all bleed water.  Do not work water into surface.
	B. Final level, light bull float, but do not trowel surface.
	C. After darbying or bullfloating, stop finishing until bleeding has ceased and until concrete can support foot pressure with only about one eighth-inch (1/8”) indentation.  During or after the first floating, check planeness of surface with a ten foo...
	D. Finishes:
	1. Medium Broom Finish: Provide a medium broom finish for all exterior concrete unless otherwise noted. Immediately after float finishing and tool work, roughen surface with fiber-bristle broom to match the approved mockup panel.  Confirm direction or...

	E. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an edging tool to a three eighths-inch (3/8”) radius. Final concrete finish to completed following jointing.  Surface/edging tool marks along the conc...
	F. Accessible Ramps:
	1. Install per the Denver Department of Transportation and Infrastructure (DOTI) Transportation Standards and Details with cast iron truncated domes in any Denver Parks and Recreation maintained areas.

	G. Do not use evaporative retarders as finishing aid.

	3.7 CONCRETE CURING AND SURFACE TREATMENTS
	A. General:
	1. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  Maintain concrete with minimal moisture loss at a relatively constant temperature for the period necessary for hydration of the cement and hardening of c...
	2. Curing shall commence as soon as free water has disappeared from the concrete surface after placing and finishing.  The curing period shall be seven days for all concrete unless test cylinders, made and kept adjacent to the structure and cured by t...
	3. Curing shall be in accordance with ACI 301 procedures.  Avoid rapid drying at the end of the curing period.  During hot and cold weather, cure concrete in accordance with ACI 305R and ACI 306R.

	B. Curing Methods:  Perform curing of concrete by curing and sealing compound, by moisture curing, by moisture-retaining cover curing, or by combinations thereof, as herein specified.  Coordinate with and choose a curing method that is compatible with...
	1. Provide curing and sealing compound to exterior slabs, walks, curbs, etcetera as follows:
	a. Apply specified curing and sealing compound to concrete slabs as soon as final finishing operations are complete.  Apply uniformly in continuous operation by power-spray or roller in accordance with manufacturer’s directions.  Recoat areas subjecte...
	b. Maintain continuity of coating and repair damage during period.

	2. Provide moisture curing by one of the following methods:
	a. Keep concrete surface continuously wet by covering with water.
	b. Continuous water-fog spray.
	c. Covering concrete surface with specified absorptive cover, thoroughly saturating cover with water and keeping it continuously wet.  Place absorptive cover to provide coverage of concrete surfaces and edges, with 4-inch lap over adjacent absorptive ...

	3. Provide moisture retaining cover curing as follows:  Cover concrete surfaces with a moisture-retaining cover for curing concrete, placed in widest practical width with sides and ends lapped at least 3-inches and sealed by waterproof tape or adhesiv...

	C. Curing Formed Surfaces:  Where wooden forms are used, cure formed concrete surfaces by moist curing with forms in place for full curing period or until forms are removed.  When forms are removed, continue curing by methods specified above for speci...
	D. [Concrete Color Hardener: Refer to manufacturer’s recommendations for placement of color hardener.]

	3.8 JOINT
	A. Construct joints true to line with faces perpendicular to surface.
	B. Expansion Joints:  Expansion joint material shall be provided at the following locations and shall be in place prior to the placing of concrete:
	1. As shown on the Contract Drawings; or
	2. At each end of curb return.
	3. Between sidewalk and driveway slabs or service walks.
	4. Between new concrete and existing concrete.
	5. Between new concrete and fixed vertical objects.
	6. At a maximum of two hundred foot (200’) spacing.
	7. Provide a minimum of a three-eighths inch (3/8”) and a maximum of a half-inch (1/2”) thick by full depth of the slab material, allow half-inch (1/2”) thickness at the top to be filled with joint sealer.
	8. As directed by the Project Manager.
	9. Thoroughly clean all surfaces prior to installation of sealant material.

	C. Construction Joints: Construction joints shall be provided at the following locations:
	1. As shown on the Contract Drawings; or
	2. In locations where existing concrete is adjacent to new concrete where expansion joints are not required.
	3. As directed in the field by the Project Manager.

	D. Slip Joints:
	1. To be used at all Expansion Joints and Construction Joints except at buildings, curbs, ramps, and stairs.
	2. Dowels to be placed no closer than twelve-inches (12”) from edge of concrete and twenty-four-inches (24”) on-center.
	3. Attach bases to the face of concrete forms using a double-headed nail or self-tapping screw.
	4. Center of base shall be centered on form.
	5. Prior to placing concrete, Speed Dowel sleeve shall be slipped over base.
	6. Concrete shall not be placed directly over the Speed Dowel System. Place concrete minimum eighteen inches (18”) from Speed Dowel system and work concrete around the Speed Dowel System.
	7. Concrete forms shall be removed with bases still attached.  Bases may be reused.
	8. Install slip dowels to the full depth of the embedded Speed Dowel sleeve and proceed with next concrete pour.
	9. Greasing of dowels is not required.  Embedded Speed Dowel Sleeve accommodates expansion and shrinkage movements that may occur.
	10. Bent or badly sheared slip dowels shall not be used.  Saw cut dowels recommended, deburr ends.
	11. Place edge forms plumb.  Out of plumb forms may result in misaligned dowels.

	E. Contraction (Control) Joints in Walks:  Contraction joints shall be formed with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut one eighth-inch (1/8”) wide joints into concrete that has hardened sufficiently that cutti...
	1. Tooled joints will not be allowed on concrete, unless directed by the Project Manager.
	2. A contraction joint plan shall be reviewed and approved in the field with the Project Manager prior to cutting. If a joint plan is provided as part of the Contract Documents, confirm the plan with the Project Manager and gain approval prior to cutt...

	F. Curb and Gutter Contraction (Control) Joints:  Space curb and gutter joints not more than  twelve foot six-inches (12’-6”) on center, and align them with sidewalk joints.  Contraction joints shall be tooled.  Form plane of weakness by inserting and...

	3.9 FORM REMOVAL
	A. Remove forms after concrete surface is hard enough so as not to be damaged in any way.  Reasonable care is to be used in removing forms.  Repair minor defects with high strength grout as per the Project Manager’s direction.  Plastering will not be ...

	3.10 CONCRETE EDGE TREATMENT AND BACKFILLING
	A. Refer to Division 32 Section “Soil Preparation”.

	3.11 RESTORATION
	A. Refer to Division 32 Section “Sodding” and Division 32 Section “Native Seeding”.

	3.12 CLEANING
	A. Perform cleaning during installation of the Work and upon completion of the Work. Remove all excess materials, debris, and equipment from the site. Repair any damage resulting from installation of the concrete.
	B. Sweep and wash paving not more than (2) two days prior to the date scheduled for Substantial Completion inspections.

	3.13 PROTECTION AND REPAIR
	A. Remove and replace concrete paving that is broken, damaged, or defective or that does not comply with requirements in this Section. Remove work in complete sections from joint to joint unless otherwise approved by Project Manager.
	B. Drill test cores, where directed by the Project Manager, when necessary to determine magnitude of cracks or defective areas. Fill drilled core holes in satisfactory paving areas with portland cement concrete bonded to paving with epoxy adhesive.
	C. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after placement. When construction traffic is permitted, maintain paving as clean as possible by removing surface stains and spillage of materials as they occur.
	D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material.

	3.14 ACCEPTANCE
	A. Concrete work will be accepted when it meets the specified strength and all other requirements of this specification.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT
	A. Measurement will be made by the contract unit specified for Concrete Walks, Curbs and Miscellaneous Flatwork.  Measurement shall include the actual number of units of specified material(s) placed and accepted at the locations shown on the Contract ...

	4.2 PAYMENT
	A. Payment will be made at the [contract unit] price, and shall include required materials, transportation, equipment, labor, excavation, stockpiling, disposing, hauling off, watering, dust control, erosion and sediment control, compaction, sub-grade ...



	323300_site_furnishings
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Contract Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Furnish all labor, materials, supplies, equipment, tools, and transportation, and perform all operations in connection with and reasonably incidental to complete installation of site work and site furnishings. Install per manufacturer’s specificati...
	B. Related Sections:
	1. Division 01 Section “Submittals”.
	2. Division 01 Section “Shop and Working Drawings, Product Data, and Samples”.
	3. Division 01 Section “Contractor Quality Control”.
	4. Division 01 Section “Tree Retention and Protection”.
	5. Division 01 Section “Material and Equipment”.
	6. Division 01 Section “Storage and Protection”.
	7. Division 01 Section “Layout of Work and Surveys”.
	8. Division 01 Section “Cleaning”.
	9. Division 01 Section “Contract Closeout”.
	10. Division 32 Section “Concrete Walks, Curbs, and Miscellaneous Flatwork”.
	11. Division 32 Section “Crushed Stone Paving”.
	12. Division 32 Section “Soil Preparation”.
	13. Division 32 Section “Sodding”.
	14. Division 32 Section “Native Seeding”.


	1.3 SUBMITTALS
	A. Manufacturer’s Product Data for each type of product indicated in accordance with Division 01 Section “Submittals”. The Contractor shall submit color samples, technical data, and installation methods prior to ordering and installation for approval ...
	1. Bike Rack(s)
	2. Bench(es)
	3. Railings

	B. Shop Drawings in accordance with Division 01 Section “Shop and Working Drawings, Product Data, and Samples.
	C. Operation and Maintenance Manual: See Division 01 Section “Operation and Maintenance Data” for manual requirements.
	D. Warranty:  Provide manufacturer’s special warranty.

	1.4 HANDLING AND STORAGE

	PART 2 -  PRODUCTS
	2.1 BIKE RACK(S)
	A. Bike Rack: Shall be one (1) solid piece made of steel, inverted ‘U’ shape, surface mounted, sixteen inches (16”) in width and thirty-four inches (34”) in height, color shall be powder coated.
	1. Product: [Wausau Tile, Model MF9006 or approved equal.]
	2. Color: [RAL 6012 Black Green.] [RAL 9005 Jet Black.]


	2.2 BENCH(ES)
	A. Bench with Back: Shall be one (1) solid piece made of steel, ribbon slats with straight arms and back, rectangular, six feet (6’) in length, color shall be powder coated.
	1. Product: [Wausau Tile, Model MF2200 or approved equal.]
	2. Color: [RAL 6012 Black Green.] [RAL 9005 Jet Black.]

	B. Backless Bench: Shall be one (1) solid piece made of steel, ribbon slats with straight arms, rectangular, six feet (6’) in length, color shall be powder coated.
	1. Product: [Wausau Tile, Model MF2202 or approved equal.]
	2. Color: [RAL 6012 Black Green.] [RAL 9005 Jet Black.]


	PART 3 - EXECUTION
	3.1 INSTALLATION OF SITE FURNISHINGS
	A. Locate all site furnishings on-site for review by the Project Manager prior to installation.
	B. All site furnishings shall be set plumb and level and shall be installed per the manufacturer’s recommendations.
	C. Prior to completion of the project, clean all site furnishings to remove any dust, dirt, or debris. Provide a clean, factory finish at the time of Substantial Completion.


	PART 4 - MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT
	D. Measurement will be made by the contract unit specified for Site Furnishings. Measurement shall include the actual number of units of specified material(s) placed and accepted at the locations shown on the Contract Drawings, or as directed by the P...

	4.2 PAYMENT
	A. Payment will be made at the [contract unit] price, and shall include the required materials, surface preparation, transportation, equipment, labor, loading, storage, and temporary protection as required in accordance with the Contract Drawings and ...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Contract Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Related Report Documentation
	1. City and County of Denver - Regulated Asbestos Contaminated Soil Standard Operating Procedure (RACS SOP), Denver Department of Public Health and Environment (DDPHE) – Environmental Quality Division, May 2, 2019 (see Appendix).
	2. City and County of Denver – Guidance for Reuse of Soil on City Projects, Denver Department of Environmental Health – Environmental Quality Division, October 5, 2017 (see Appendix).
	3. [City and County of Denver – Standard Materials Management Plan (MMP), Denver Department of Public Health and Environment (DDPHE) – Environmental Quality Division, November 13, 2019 (see Appendix).]
	4. [List geotechnical, investigative trenching, MMP, PSRMP or related documentation including dates, authorship, etc. (see Appendix).]


	1.2 SUMMARY
	A. This Section includes requirements for the preparation of soil for seeding, sodding, or planting operations.  Soil preparation may include by not be limited to: ripping, fertilizing, soil conditioning, aeration, topdressing, and fine grading the to...
	B. Related Sections: [REMOVE ANY OF THE SECTIONS BELOW THAT DO NOT APPLY]
	1. Division 01 Section “Tree Retention and Protection”.
	2. Division 01 Section “Erosion and Sedimentation Control”.
	3. Division 31 Section “Clearing and Grubbing”.
	4. Division 31 Section “Earth Moving”.
	5. Division 32 Section “Topsoil”.
	6. Division 32 Section “Turfgrass Seeding”.
	7. Division 32 Section “Native Seeding”.
	8. Division 32 Section “Sodding”.
	9. Division 32 Section “Trees, Plants, and Groundcovers”.
	10. Division 32 Section “Landscape Management and Maintenance.”


	1.3 DEFINITIONS
	A. [Aeration: The process of decompacting the soil using perforations with small holes or deep tines to shatter the earth.]
	B. Fertilizer:  A substance that is added to soil to help the growth of plants.
	C. [Decompaction Area: Areas within the work limits, or as defined on Contract Drawings or by the Project Manager, that have vegetation that is sparse, stunted, anemic, weedy or was used as construction staging, a parking area, and/or subjected to hea...
	D. [Other Areas of Disturbed Topsoil: Areas disturbed, which may include clear and grub but not grading or other minor compaction, as determined by the Project Manager.]
	E. 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 inten...
	F. Soil Amendment:  Any substance which is intended to improve the physical, chemical, or other characteristics of the soil.
	G. Soil Conditioner:  A combination of slow-release fertilizer, humate, and Mycorrhiza.
	H. [Top Dressing: Adding a combination of soil and soil amendments on top of existing grade.]
	I. [Turf Conversion: Areas of existing turfgrass to be converted to a different vegetation type.]
	J. [Undisturbed Native Area: As designated on the Contract Drawings, Undisturbed Native Areas that are or were supporting healthy plant growth.]

	1.4 SUBMITTALS
	A. See Division 01 Section “Submittals” for submittal requirements.
	B. Testing Agency Qualifications: The Project Manager to approve prior to construction.
	C. Soils Test Data:  See Quality Control.
	1. Material Test Reports
	a. Soil analysis for native soils at the project site.


	D. Pesticides:  Include product label and manufacturer's application instructions specific to each product.  Pesticide application records, per State requirements.
	E. Product Data (for each type of product):
	1. Include recommendations for application and use.
	2. Include test data substantiating that products comply with requirements.
	3. Material Certificates: For each type of soil conditioner, soil amendment, and fertilizer before delivery to the site, according to the following:
	a. Manufacturer's qualified testing agency's certified analysis of standard products.
	b. State, Federal, and other inspection certificates shall accompany invoice for materials showing source or origin.


	F. Samples: For each bulk-supplied material, one (1) quart volume of each in sealed containers labeled with content, source, and date obtained. Each Sample shall be typical of the lot of material to be furnished; provide an accurate representation of ...

	1.5 QUALITY CONTROL
	A. Testing Agency: Retain an independent, state-operated, or university operated laboratory experienced in soil science, soil testing, and plant nutrition; with the experience and capability to conduct the testing indicated and that specializes in the...
	1. Laboratories: Subject to compliance with requirements, provide testing of materials in the Section by a qualified testing laboratory approved by the Project Manager.
	2. Multiple Laboratories: Work may be divided among qualified testing laboratories specializing in physical testing, chemical testing, and fertility testing.

	B. Preconstruction Testing
	1. Engage the approved testing agency to perform preconstruction soil analyses on existing on-site soil, imported topsoil, and pre-amended imported soil.
	2. Notify Project Manager seventy-two (72) hours in advance of the dates and times when laboratory samples will be taken.

	C. Pesticide Applicator:  Applicators shall be a Colorado State licensed, Commercial Applicator.
	D. Soil Sampling Requirements
	1. Sample Collection and Labeling: Have samples taken and labeled by the Contractor in the presence of the Project Manager and under the direction of the testing agency.
	2. Number and Location of Samples: Minimum of five (5) samples for projects up to one (1) acre in size and two (2) additional samples for each additional acre of project size. Samples shall be collected randomly throughout the areas that will receive ...
	3. Procedures and Depth of Samples: Collect composite samples to a depth of six inches (6”) and combine in a clean plastic container.
	4. Mixing of Samples: The samples shall be composite samples representative of each site typology to capture specific planting requirements. All plant debris shall be removed, and clods broken up.
	5. Labeling: Label each sample with the date, location keyed to a site plan or other location system, visible soil condition, and sampling depth.

	E. Testing Requirements
	1. Soil Texture: Soil-particle, size-distribution analysis by the following methods according to SSSA's "Methods of Soil Analysis - Part 1-Physical and Mineralogical Methods":
	a. Sieving Method: Report sand-gradation percentages for very coarse, coarse, medium, fine, and very fine sand; and fragment-gradation (gravel) percentages for fine, medium, and coarse fragments; according to USDA sand and fragment sizes.
	b. Hydrometer Method: Report percentages of sand, silt, and clay.

	2. Fertility Testing: Soil-fertility analysis shall, include the following:
	a. Percentage of organic matter.
	b. CEC, calcium percent of CEC, and magnesium percent of CEC.
	c. Soil reaction (acidity/alkalinity pH value).
	d. Buffered acidity or alkalinity.
	e. Lime estimate.
	f. Soil texture estimate.
	g. Nitrogen ppm.
	h. Phosphorous ppm.
	i. Potassium ppm.
	j. Manganese ppm.
	k. Zinc ppm.
	l. Iron ppm.
	m. Boron ppm.
	n. Copper ppm.
	o. Sodium ppm
	p. Sodium absorption ratio (SAR).
	q. Soluble-salts ppm.
	r. Presence and quantities of problem materials including salts and metals cited in the Standard protocol. If such problem materials are present, provide additional recommendations for corrective action.
	s. Other deleterious materials, including their characteristics and content of each.


	F. Recommendations: Based on the test results, provide recommendations for soil treatments, amendments, and conditioners to be incorporated to produce a soil suitable for healthy viable plant growth for the species indicated in the Contract Documents....
	1. Fertilizers and Soil Amendment Rates: State recommendations in weight per one thousand (1,000) sq. ft.  for six inch (6”) depth of soil.
	2. Soil Reaction: State the recommended liming rates for raising pH or sulfur for lowering pH according to the buffered acidity or buffered alkalinity in weight per one thousand (1,000) sq. ft.  for six inch (6”) depth of soil.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials: Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and compliance with State and Federal laws if applicable.
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. 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.
	3. Do not move or handle materials when they are wet or frozen.
	4. Accompany each delivery of bulk fertilizers and soil amendments with appropriate certificates.

	C. Notify the Project Manager of delivery schedule in advance so material can be inspected upon arrival at the project site.  Immediately remove unacceptable material from the project site.

	1.7 PROJECT/SITE CONDITIONS
	A. General:  Do not perform work when climate and existing site conditions will not provide satisfactory results.
	B. Vehicular site access shall be limited to the area(s) indicated on the Contract Drawings or as defined by the Project Manager.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. PESTICIDES
	1. General:  Pesticide , registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use ‘Restricted Us...
	a. Ensure that applications adhere to the product label for restrictions and landscape sites.
	b. Selective for either of the following types:
	1) Broadleaf:
	2) 2,4-D Amine,
	3) Clopyralid,
	4) Aminopyralid,
	5) Triclopyr ,
	6) Or approved equal.

	c. Grasses:
	1) Imazapic,
	2) Indaziflam,
	3) Or approved equal.

	d. Non-Selective :  Broadleaf or Grasses
	1) Glyphosate,
	2) Or approved equal.

	e. Non-selective for use near waterways
	1) Glyphosate approved for aquatic use
	2) Or approved equal.

	f. Tree Protection Zones
	1) Glyphosate.
	2) Or approved equal



	B. Topsoil:  Shall be as specified under Division 32 Section “Topsoil”.
	C. [Soil Amendments:]
	1.
	2. [Class I compost material shall consist of aged organic matter, free of weed or other noxious plant seeds, lumps, stones, or other foreign contaminants harmful to plant life, and having the following characteristics based on a nutrient test perform...
	a. [Organic matter:  twenty-five (25%) percent maximum.]
	b. [Salt content:  Five (5.0) mmhos/cm maximum.]
	c. [pH Range:  7.5 pH preferred with 8.5 pH, maximum.]
	d. [Carbon to nitrogen ratio shall be less than 20:1.]

	3. [Peat, Mountain peat, aspen humus, gypsum, and sand will not be accepted.]
	4.

	D. [Soil Conditioners:]
	1. [Once soils tests have been received and a determination is made on the proper amount to be added to the site-specific soils, the rate to be applied may be adjusted per the price based on the Schedule of Values for Soil Conditioner.]
	a. [Organic slow-release fertilizer (7-2-1), acceptable product: “Biosol” or “Biosol Forte” or approved equal.]
	b. [Granular Humic Acid soil conditioner, acceptable product: “Menefee Humate Soil Conditioner”.]
	c. [Mycorrhizal Fungi:]
	1) [Native Seeding:  Dry, granular inoculant containing at least 5300 spores per lb (0.45 kg) of endomycorrhiza.]
	2) [Woody Plantings: Dry, granular inoculant containing at least ninety-five (95) million spores per lb (0.45 kg) of ectomycorrhizal fungi, thirty-three percent (33%) hydrogel, and a maximum of five and one-half percent (5.5%) inert material.]



	E. [Pea Gravel for Soil Preparation in Medians:]
	1. [Semi-round, three eighths inch (3/8”) stone. Clean, dry, and free of organic and deleterious material.]

	F. [Squeegee for Soil Preparation in Pollinator Gardens:]
	1. [Semi-round, one quarter inch minus (1/4”-) stone. Clean, dry, and free of organic and deleterious material.]



	PART 3 -  EXECUTION
	3.1 SITE EXAMINATION
	A. Examine the site for compliance with requirements and other conditions affecting performance.
	1. General:  Verify that existing site conditions are as specified and indicated on the Contract Drawings before beginning work under this Section.
	2. Grades:  Inspect to verify rough grading is within +/- one tenth of one foot (0.1’) of grades indicated and specified.
	3. 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 depo...
	4. Unsatisfactory Conditions:  The General Contractor shall notify the Project Manager in writing of any known unsatisfactory site conditions.  If the soil is found to be unfit to support planting as described above, it is to be removed and replaced w...

	B. Locate all utilities (sewer, water, irrigation, gas, electric, phone, and other conduits and subsurface equipment) prior to commencing work. The Contractor shall be responsible for the protection of all new and existing infrastructure and repair an...
	C. Protect grade stakes set by others until removal is directed by the Project Manager.

	3.2 PREPARATION
	A. Weed Seed Eradication:  Perform pesticide treatment over the entire area to be planted during the growing season.  Allow enough time to successfully complete the entire pesticide treatment process (germinate / terminate) before proceeding with plan...
	1. Water surface one half (1/2") inch per week for two (2) weeks prior to application if natural precipitation does not supply this amount to encourage weed seed germination.
	2. Notify Project Manager forty-eight (48) hours in advance of each pesticide treatment.
	3. Apply pesticide in accordance with manufacturer’s recommendations.
	4. Two (2) weeks after the first pesticide application, review surface for evidence of plant growth.
	5. If there is no evidence of plant growth, obtain the Project Manager’s approval of surface conditions to proceed with Soil Preparation.
	6. If more than ten (10%) of the area to be planted contains new plant growth, the pesticide and watering application shall be repeated until new plant growth is satisfactorily eradicated.
	7. Remove plant debris from treated area.

	B. [Turf Conversion Outside of Tree Protection Zones]
	1. [Perform pesticide treatment over the entire area to be planted during the growing season. Allow enough time to successfully complete the entire pesticide treatment process (germinate / terminate) before proceeding with planting.
	2. [Water surface one half (1/2") inch per week for two (2) weeks prior to application if natural precipitation does not supply this amount to encourage turf growth and weed seed germination.]
	3. [Notify Project Manager forty-eight (48) hours in advance of each pesticide treatment.]
	4. [Apply pesticide in accordance with manufacturer’s recommendations.]
	5. [Two (2) weeks after the first pesticide application, review surface for evidence of plant growth.]
	6. [If more than ten percent (10%) of the area to be planted contains new plant growth, the pesticide and watering application shall be repeated until new plant growth is satisfactorily eradicated.]
	7. [If there is no evidence of plant growth, obtain the Project Manager’s approval of surface conditions to proceed with Soil Preparation.]
	8. Mowing of turf grass may be considered should site conditions show excessive growth, thus requiring mechanical control to maximize herbicide uptake.

	C. [Turf Conversion Inside of Tree Protection Zones]
	1. [Perform pesticide treatment per Project Manager and Forestry approval over the entire area to be planted during the growing season. Allow enough time to successfully complete the entire pesticide treatment process (germinate / terminate) before pr...
	2. [Water surface one half (1/2") inch per week for two (2) weeks prior to application if natural precipitation does not supply this amount to encourage turf growth and weed seed germination.]
	3. [Notify Project Manager forty-eight (48) hours in advance of each pesticide treatment.]
	4. [Apply pesticide in accordance with manufacturer’s recommendations.]
	5. [Two (2) weeks after the first pesticide application, review surface for evidence of plant growth.]
	6. [If more than ten percent (10%) of the area to be planted contains new plant growth, the pesticide and watering application shall be repeated until new plant growth is satisfactorily eradicated.]
	7. [If there is no evidence of plant growth, obtain the Project Manager’s approval of surface conditions to proceed with Soil Preparation.]

	Mowing of turf grass may be considered should site conditions show excessive growth, thus requiring mechanical control to maximize herbicide uptake.
	D. Areas of Compacted Topsoil:  Areas within the work limits, or as defined on the Contract Drawings or by the Project Manager, that have vegetation that is sparse, stunted, anemic, weedy or was used as construction staging, a parking area, and/or sub...
	E. Areas of Disturbance from Additional Construction Activities: Areas that have been disturbed for construction implementation activities shall have the vegetation removed, soil prepared per the specifications, and soil recompacted to meet the compac...
	F. Areas of Disturbed Topsoil:  Areas disturbed but not severely compacted, as determined by the Project Manager, shall be deep tine aerated or shattered to prepare the soil for revegetation.
	G. Areas of Undisturbed Natural Topsoil:  Undisturbed sites that are or were supporting healthy plant growth need only surface seedbed preparation prior to sowing seed.

	3.3 INSTALLATION OF SOIL AND SOIL AMENDMENTS
	A. Proceed with installation only after unsatisfactory conditions have been corrected and approved by the Project Manager.
	B. Beginning of installation means Acceptance of existing conditions by the Contractor.
	C. Install topsoil as required in Division 31 section “Earth Moving” and Division 32 Section “Topsoil”.
	D. Timing:  Perform soil preparation just prior to planting operations and in accordance with final planting schedule.
	1.  Coordinate with irrigation system installation to avoid damage.

	E. Soil Preparation in Turf Grass and Planting Bed Areas:
	1. [Apply Soil Amendments at the following rates:]
	a. [Soil Amendments:  Bid quantity to be four (4) cubic yards per one thousand (1,000) square feet, or per soil test recommendations.]
	1) [Fertilizer:  Refer to Part 2 - Products.]
	2) [Mycorrhizal Inoculants:  Apply per manufacturer’s recommendations and quantities appropriate to the planting type.]


	2. After applying Soil Amendments, thoroughly till area to depth of six inches (6”) minimum by plowing, rototilling, harrowing, or disking until soil is well pulverized and thoroughly mixed.  Soil Conditioners and Fertilizer shall be applied topically...
	3. Take soil samples, in similar locations to pre-construction testing, and test amended soil to ensure the final product meets the laboratory recommendations prior to planting.

	F. [Soil Preparation in Native Seed Areas:]
	1. [Apply Soil Amendments at the following rates:]
	a. [Soil Amendments:  Bid quantity to be four (4) cubic yards per one thousand (1,000) square feet, or per soil test recommendations.]
	1) [Fertilizer:  Refer to Part 2 - Products.]
	2) [Mycorrhizal Inoculants:  Apply per manufacturer’s recommendations and quantities appropriate to the planting type.]


	2. [Apply Soil Conditioners per manufacturer’s recommendations, at the quantities indicated in soil test results. ]
	3. Areas outside of Tree Protection Zones shall be thoroughly tilled to a depth of six inches (6”) to incorporate turf thatch by plowing, rototilling, harrowing, or disking followed by incorporation of soil conditioners and/or soil amendments prior to...
	4. [Native Seed Outside of Tree Protection Zones: Area shall not be graded smooth but left in a rough condition after tilling. Tilling shall occur parallel to the contours only.]

	G. [Soil Preparation in Turf Conversion Areas:]
	1. [Areas   of existing turf outside of Tree Protection Zones to be converted to native grass, as designated on the Contract Drawings, shall be aerated to a minimum depth of one (1”) to prepare the soil for revegetation.]
	2. [Areas   of existing turf inside of Tree Protection Zones to be converted to native grass, as designated on the Contract Drawings, shall only be aerated upon approval by the Project Manager and Forestry]

	H. [Soil Preparation in Medians:]
	1. [Apply Soil Amendments or Soil Conditioners per manufacturer’s recommendations, and at the quantities indicated in soils test results.]
	2. [Thoroughly mix in pea gravel throughout the soil within the median to reach a rate of thirty percent (30%) pea gravel and seventy percent (70%) soil for desired pore space.]

	I. [Soil Preparation in Pollinator Gardens:]
	1. [Apply Soil Amendments or Soil Conditioners per manufacturer’s recommendations, and at the quantities indicated in the soils test results.]
	2. [Thoroughly mix soil with squeegee for a minimum of six-inch (6”) depth for a ratio of one to one (1:1). This is not in lieu of specified mulch.]

	J. Fine Grading in all Landscape Areas:
	1. Complete fine grading for all areas prior to seeding or planting.  Allow for natural settlement.
	2. For ground surface areas surrounding buildings to be landscaped, maintain required positive drainage away from buildings.
	3. Establish finish grades as follows:
	a.  Lawn, Seeded, and Unpaved Areas:  Finish areas to within not more than +/- five one-hundredths (.05’) of a foot above or below required elevations.
	b. Athletic Fields: Finish areas to within not more than +/- two one-hundredths (0.02’) of a foot from required elevation.

	4. Finish grade shall be below edge of pavement prior to sodding, seeding or planting.
	a. Sodded Areas:  Allow one and one-half inches (1-1/2”) for sod.
	b. Seeding Areas:  Allow one inch (1”) for seed.
	c. Planting Beds:  Allow four inches (4”) for mulch.

	5. Compaction of Surface Grade Prior to Landscape Installation:  Firm, but not hard, eighty five percent (85%) standard Proctor density within two percent (2%) optimum moisture.
	6. Turfgrass Lawn Areas:  Prior to acceptance of grades, hand rake to smooth, even surface, free of debris, clods, rocks and organic matter greater than one inch (1”).
	7. Native Seed Areas:  Area shall not be graded smooth but left in a rough condition after tilling.  Tilling shall occur parallel to the contours only.
	8. Restore planting areas to specified condition if eroded or otherwise disturbed after fine grading and prior to planting.
	9. [No grading within wetland setback as shown on Contract Drawings]
	10. [No grading within Tree Protection Zones as shown on Contract Drawings]


	3.4 INSPECTION
	A. Provide notice to the Project Manager requesting inspection at least seventy-two (72) hours prior to anticipated date of the Work.
	B. Deficiencies:  The Project Manager will specify deficiencies to the Contractor who shall make satisfactory adjustments and shall again notify the Project Manager for an additional inspection.
	C. The Contractor shall ensure that the grade adjacent to site features, including walks follows the requirements of this Specification section prior to requesting Substantial Completion.

	3.5 CLEANING
	A. Protect areas adjacent to soil preparation and planting areas from contamination. Keep adjacent paving and construction clean and work area in an orderly condition.
	B. Remove debris and excess materials from site.  Clean out drainage inlet structures.  Clean all paved and finished surfaces that are soiled as a result of Work under this Section.

	3.6 PROTECTION AND REPAIR
	A. Provide and install barriers as required and as directed by the Project Manager to protect completed areas against damage from pedestrian and vehicular traffic until Acceptance by the City.
	B. Protect areas of in-place soil from additional compaction, disturbance, and contamination. Prohibit the following practices within these areas except as required to perform planting operations:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Vehicle traffic.
	4. Foot traffic.
	5. Erection of sheds or structures.
	6. Impoundment of water.
	7. Excavation or other digging unless otherwise indicated.

	C. If the prepared soil or subgrade is disturbed or contaminated prior to planting or installation of sod/seed, the Contractor shall restore or replace the prepared soil or subgrade as directed by the Project Manager at no cost to the City.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT [Consultant to select A or B]
	A. Measurement will be based on the percentage complete for the lump sum contract amount for Soil Preparation.
	B. Measurement will be made by the contract unit specified for Soil Preparation.  Measurement shall include the actual number of units of specified material(s) placed and accepted at the locations shown on the Contract Drawings, or as directed by the ...

	4.2 PAYMENT
	A. Payment will be made at the [contract unit] [lump sum contract] price, and shall include required materials, transportation, equipment, labor, earthwork, stockpiling, disposing, hauling off, watering, dust control, erosion and sediment control, fin...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Contract Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Related Report Documentation
	1. City and County of Denver - Regulated Asbestos Contaminated Soil Standard Operating Procedure (RACS SOP), Denver Department of Public Health and Environment (DDPHE) – Environmental Quality Division, May 2, 2019 (see Appendix).
	2. City and County of Denver – Guidance for Reuse of Soil on City Projects, Denver Department of Environmental Health – Environmental Quality Division, October 5, 2017 (see Appendix).
	3. [City and County of Denver – Standard Materials Management Plan (MMP), Denver Department of Public Health and Environment (DDPHE) – Environmental Quality Division, November 13, 2019 (see Appendix).]
	4. [List geotechnical, investigative trenching, MMP, PSRMP or related documentation including dates, authorship, etc. (see Appendix).]


	1.2 SUMMARY
	A. This Section includes requirements for furnishing, stockpiling, and placing topsoil on a previously prepared subgrade.
	B. Related Sections: [REMOVE ANY OF THE SECTIONS BELOW THAT DO NOT APPLY]
	1. Division 01 Section “Tree Retention and Protection”.
	2. Division 01 Section “Erosion and Sedimentation Control”.
	3. Division 31 Section “Earth Moving”
	4. Division 31 Section “Excavating and Backfilling of Trenches”.
	5. Division 32 Section “Soil Preparation”.
	6. Division 32 Section “Turfgrass Seeding”.
	7. Division 32 Section “Native Seeding”.
	8. Division 32 Section “Sodding”.
	9. Division 32 Section “Trees, Plants, and Groundcovers”.
	10. Division 32 Section “Landscape Management and Maintenance.”


	1.3 DEFINITIONS
	A. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and detritus.
	B. Finish Grade:  Elevation of finished surface of planting soil.
	C. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	D. 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 inten...
	E. Planting Area:  Areas to be planted.
	F. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plan...
	G. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.
	H. Subsoil:  All soil beneath the topsoil layer of the soil profile and typified by the lack of organic matter and soil organisms.
	I. 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.
	J. [Turf Conversion: Areas of existing turfgrass to be converted to a different vegetation type.]

	1.4 SUBMITTALS
	A. See Division 01 Section “Submittals” for submittal requirements.
	B. Testing Agency Qualifications: The Project Manager to approve prior to construction.
	C. Soil Analysis Report:  See Quality Control.
	1. Material Test Reports
	a. Soil analysis for each imported topsoil to be used.
	b. Soil analysis for each amended planting soil.
	c. [Soil analysis for each manufactured topsoil.]


	D. Product Data (for each type of product):
	1. Include recommendations for application and use.
	2. Include test data substantiating that products comply with requirements.
	3. Material Certificates: For each type of soil conditioner, soil amendment, and fertilizer before delivery to the site, according to the following:
	a. Manufacturer's qualified testing agency's certified analysis of standard products.
	b. State, Federal, and other inspection certificates shall accompany invoice for materials showing source or origin.


	E. Samples:  One (1) quart volume per five hundred (500) cubic yards for each type of soil used. 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 a...
	F. A source for imported material (imported topsoil, amended planting soil, manufactured topsoil, etc.) shall be submitted for approval by the Project Manager and Denver Department of Public Health and Environment (DDPHE).
	1. Imported Material from a Quarry:  A letter shall be submitted to the Project Manager and DDPHE specifying the type of material.
	2. Imported Material from a Source Other than a Quarry:  Submit a Phase I Environmental Assessment (ESA) and sampling protocol and/or a Phase II ESA or similar.


	1.5 QUALITY CONTROL
	A. Existing On-Site Topsoil:
	1. Sample Collection and Labeling: Samples shall be taken and labeled by the Contractor in the presence of the Project Manager.
	2. A map of the site illustrating the locations of each sample is to be submitted to the Project Manager for approval prior to collecting the samples. Samples shall be collected randomly throughout the areas to receive similar topsoil, including seed/...
	3. Follow instructions from soil testing laboratory when collecting samples.
	4. A minimum of five (5) samples for projects up to one (1) acre in size and two (2) additional samples for each additional acre of project size.  Individual tests are to be completed for each sample.
	5. Submit soil analysis report for stockpiled on-site topsoil from the State University Agricultural Extension Service or other approved soil testing laboratory.  Report shall cover soil textural classification (percentages of sand, silt, and clay), p...
	6. Testing will be at the expense of the Contractor.

	B. Imported Topsoil:
	1. Submit source location for topsoil to be imported to site for approval by the Project Manager.
	a. Any topsoil or fill material to be moved to and placed on City and County of Denver (CCD)-owned property must be free of contamination (observed or previously documented) and be acceptable for unrestricted residential use. Imported topsoil or mater...
	b. 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 Project Manager and DDPHE.

	2. 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.  Report shall cover soil textural classification (percentages of sand, silt, ...
	a. One 1-quart sample per five hundred (500) cubic yards of imported soil is required, with individual tests completed for each sample.
	b. Follow instructions from soil testing laboratory when collecting samples.

	3. Testing will be at the expense of the Contractor.

	C. [Manufactured Topsoil:]
	1. [A soil analysis report for stockpiled on-site topsoil shall be provided from the State University Agricultural Extension Service or other approved soil testing laboratory.  Report shall cover soil textural classification (percentages of sand, silt...
	a. [Test is to be completed within sixty (60) days preceding delivery to site.  Report shall cover soil textural classification (percentages of sand, silt, and clay), pH, percentage organic matter, and soluble salts (electric conductivity in millimos/...



	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver or place topsoil in a frozen, wet, or muddy condition.
	B. 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 lice...


	PART 2 -  PRODUCTS
	2.1 ON-SITE TOPSOIL
	A. Topsoil previously stripped and stockpiled prior to earthwork operations.  See Division 31 Section “Earth Moving”.

	2.2 IMPORTED TOPSOIL
	A. All topsoil shall be a loam or sandy loam conforming to ASTM D 5268.  At least ten (10) days prior to topsoil delivery, notify the Project Manager of the source(s) from which topsoil is to be furnished.  Topsoil shall be furnished by the Contractor...
	1. It shall be obtained from the top six inches (6”) of well drained areas.
	2. Fertile, friable, loamy soil, reasonably free from subsoil, refuse, roots, heavy or stiff clay, stones larger than one inch (1”), coarse sand, noxious seeds, sticks, brush, litter, and other deleterious substances; suitable for the germination of s...
	3. The pH value shall be between 6.5 minimum and 8.5 maximum. A pH of 7.5 is preferred.
	4. Soil Texture:
	a. Sand: thirty percent (30%) – fifty percent (50%)
	b. Silt: thirty percent (30%) – fifty percent (50%)
	c. Clay: five percent (5%) – thirty percent (30%)

	5. Additives:  As determined by soil fertility tests.
	6. Percent Organic Content:
	a. Turf grass shall be three to five percent (3-5%) maximum after amending or conditioning.
	b. Native grass shall be one to three percent (1-3%) maximum after amending or conditioning.

	7. Soluble Salts:  Electric conductivity (EC) shall be less than two (2.0) mmhos/cm for turfgrass areas, dryland areas, and planting beds.


	2.3 [MANUFACTURED TOPSOIL]
	A. [If applicable, the Consultant shall fill in information on Manufactured Topsoil. “Amended Topsoil” as manufactured by _____________________, or substitution as approved by the Project Manager.]


	PART 3 -  EXECUTION
	3.1 SITE EXAMINATION
	A. Examine areas where the Work of this Section will be performed for compliance with requirements and conditions affecting installation and performance.
	1. 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 depo...
	2. Verify that final grades are completed in accordance with the Contract Drawings.

	B. Proceed with installation only after unsatisfactory conditions have been corrected and approved by Project Manager.

	3.2 INSTALLATION OF TOPSOIL
	A. Scarify compacted subgrade to an eight-inch (8”) depth to bond topsoil to subsoil.  Place topsoil to a minimum depth of six inches (6”) after settlement.  Topsoil shall be free from weeds, sod, and material larger than 1-inch (1”), toxic substances...
	B. Utilize salvaged topsoil as the top layer to the extent available.  If enough on-site material is not available, the Contractor shall furnish and install imported topsoil in the manner described above.  Topsoil shall be mixed thoroughly with the sa...

	3.3 CLEANING
	A. Keep adjacent paving and other areas free of topsoil. Maintain a clean and orderly work area.
	B. 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.

	3.4 PROTECTION AND REPAIR
	A. Provide and install barriers as required and as directed by the Project Manager to protect completed areas against damage from pedestrian and vehicular traffic until Acceptance by the City.
	B. Protect areas of topsoil from additional compaction, disturbance, and contamination. Prohibit the following practices within these areas except as required to perform planting operations:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Vehicle traffic.
	4. Foot traffic.
	5. Erection of sheds or structures.
	6. Impoundment of water.
	7. Excavation or other digging unless otherwise indicated.

	C. If prepared soil or subgrade is disturbed or contaminated prior to planting, the Contractor shall restore or replace the planting soil as directed by the Project Manager at no additional cost to the City.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT [Consultant to select the type of topsoil used and measurement used for each]
	A. [On-Site Stockpiled Topsoil:] [Measurement will be based on the percentage complete for the lump sum contract amount for Topsoil.] [Measurement will be made by the contract unit specified for Topsoil.  Measurement shall include the actual number of...
	B. [Imported Topsoil:] [Measurement will be based on the percentage complete for the lump sum contract amount for Topsoil.] [Measurement will be made by the contract unit specified for Topsoil.  Measurement shall include the actual number of units of ...
	C. [Manufactured Topsoil:] [Measurement will be based on the percentage complete for the lump sum contract amount for Topsoil.] [Measurement will be made by the contract unit specified for Topsoil.  Measurement shall include the actual number of units...

	4.2 PAYMENT
	A. Payment will be made at the [contract unit] [lump sum contract] price, and shall include required materials, transportation, equipment, labor, earthwork, stripping, stockpiling and placing of topsoil, loading, transporting,  re-transporting to new ...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Contract Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Related Report Documentation
	1. City and County of Denver - Regulated Asbestos Contaminated Soil Standard Operating Procedure (RACS SOP), Denver Department of Public Health and Environment (DDPHE) – Environmental Quality Division, May 2, 2019 (see Appendix).
	2. City and County of Denver – Guidance for Reuse of Soil on City Projects, Denver Department of Environmental Health – Environmental Quality Division, October 5, 2017 (see Appendix).
	3. [City and County of Denver – Standard Materials Management Plan (MMP), Denver Department of Public Health and Environment (DDPHE) – Environmental Quality Division, November 13, 2019 (see Appendix).]
	4. [List geotechnical, investigative trenching, MMP, PSRMP or related documentation including dates, authorship, etc. (see Appendix).]


	1.2 SUMMARY
	A. This Section includes requirements for the installation of native seed, mulch, erosion control material (if applicable), and establishment of the seeded areas, to be achieved as outlined in these Specifications until Final Acceptance.
	B. Related Sections:  [REMOVE ANY OF THE SECTIONS BELOW THAT DO NOT APPLY]
	1. Division 01 Section “Erosion and Sedimentation Control”.
	2. Division 01 Section “Tree Retention and Protection”.
	3. Division 31 Section “Earth Moving”.
	4. Division 31 Section “Watering”.
	5. Division 32 Section “Irrigation System”.
	6. Division 32 Section “Soil Preparation”.
	7. Division 32 Section “Topsoil”.
	8. Division 32 Section “Turfgrass Seeding”.
	9. Division 32 Section “Sodding”.
	10. Division 32 Section “Trees, Plants, and Groundcovers”.
	11. Division 32 Section “Landscape Management and Maintenance”.


	1.3 REFERENCES
	A. Comply with U.S. Department of Agriculture Rules and Regulations under the Federal Seed Act and be equal to or better in quality than the standards for Certified Seed.

	1.4 DEFINITIONS
	A. Finish Grade:  Elevation of finished surface of planting soil.
	B. 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 inten...
	C. Pests:  Living organisms that occur where they are not desired or that cause damage to plants, animals, or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fungi...
	D. 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 be...
	E. Rangeland Drill Seeder:] A seeder with at least 2 different seed boxes.  One for grains and a fluff box for various types of larger and irregular seed.
	F. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or top surface of a fill or backfill before planting soil is placed.
	G. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	H. 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.
	I. [Top Dressing: Adding a combination of soil and soil amendments on top of existing grade.]
	J. [Turf Conversion: Areas of existing turfgrass to be converted to a different vegetation type.]
	K. 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, Blackb...

	1.5 SUBMITTALS
	A. See Division 01 Section “Submittals” for submittal requirements.
	B. Materials:  The Contractor shall submit to the Project Manager for approval a complete list of all materials to be used during this portion of the work prior to delivery of any materials to the site.  Include complete data on source, amount and qua...
	1. Certification of Seed:  From seed vendor for each seed monostand or mixture stating the botanical and common name, percentage by weight of each species and variety, and percentage of purity, germination, and weed seed.  Include the year of producti...
	2. Native Grass Species (supplied as pure live seed):  Submit lab germination test results for all grass species.  Submit an affidavit that describes estimated purity for all forb species that are not typically tested.
	3. Soil Conditioners (if applicable): Include product label and manufacturer’s application instructions specific to the project.
	4. Mulch: Include product label and manufacturer’s application instructions specific to the project. The Contractor shall provide ship tickets to verify application rates.
	5. Tackifier: Include product label and manufacturer’s application instructions specific to the project.
	6. Product Certificates:  For soil amendments, soil conditioners and fertilizers, from the manufacturer.

	C. Qualification Data:  For qualified landscape Installer.
	D. Material Test Reports
	1. Soil analysis for native soils at the project site:  See Division 32 Section “Soil Preparation”
	2. Analysis for each soil amendment.
	3. Analysis for each soil conditioner.

	E. Analysis and standards:  Wherever applicable, for non-packaged materials, provide the analysis by a recognized laboratory made in accordance with methods established by the Association of Official Agriculture Chemists.
	F. Seeding schedule:  Submit the proposed seeding schedule, indicating dates for site preparation, seeding, mulching, erosion control, and coordination with plant procurement, planting soil preparation, plant delivery and planting.  Schedule all work ...
	G. Maintenance Instructions:  Maintenance is per Division 32 Section “Landscape Management and Maintenance” if a maintenance Contract exists, or per the establishment subsection. Include recommended procedures for maintenance of irrigated and non-irri...
	H. Quarterly Reports: To ensure native seed is on track for establishment, provide reports to the Project Manager as outlined in Section “Establishment”.
	I. Contract Closeout Submittals:
	1. Operating and Maintenance Data:  At completion of work, submit one (1) digital copy to the Project Manager in accordance with Division 01 Section “Contract Closeout”.  Include directions for irrigation, aeration, mowing, fertilizing, and spraying a...
	2. Warranty for Native Seed Areas:  At Substantial Completion submit a written warranty to the Project Manager based upon specified requirements.


	1.6 QUALITY CONTROL
	A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful native grass establishment.
	1. Experience:  Five (5) years' experience in native seed installation in addition to requirements in Division 01 Section “Quality Control”.
	2. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	3. Personnel Certifications:  Installers shall have certification in the following categories from the NALP:
	a. Landscape Industry Certified Technician - Exterior, with installation maintenance irrigation specialty area(s).

	4. Maintenance Proximity:  Not more than two hours' normal travel time from Installer's place of business to Project site.

	B. Soil Analysis:  See Division 32 Section “Soil Preparation” and Division 32 Section “Topsoil”.
	C. Pre-installation Conference:  Conduct conference at the Project site to coordinate the seeding process with the Project Manager and other trades. This meeting shall include coordination of equipment movement within planting areas to avoid soil comp...
	D. Standards:  All materials and methods used during this portion of the work shall meet or exceed applicable federal, state, county, and local laws and regulations.  All seed shall be free from insects and disease.  Species shall be true to their sci...
	E. Any native seed species substitutions shall be submitted to and approved by the Project Manager prior to installation.
	F. All species shall be supplied as pure, live seed.
	G. Equipment: The Contractor shall furnish all equipment free of noxious weeds, weed seed, plant material, and contaminated soil.
	H. The Project Manager reserves the right to reject the seed at any time prior to Acceptance and that fails to meet specification requirements.  Promptly remove rejected seed from site.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. 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.
	3. Accompany each delivery of bulk materials with appropriate certificates.

	B. Seed and Other Packaged Materials:  Shall be furnished in bags or containers clearly labeled to show the name and address of the supplier, the seed name, the lot number, net weight, origin, the percent of weed seed content, the guaranteed percentag...
	C. Soil Conditioner and Fertilizer:  Deliver products to the site in original unopened container bearing manufacturer’s guaranteed chemical analysis, name, trade name, trademark and conformance to state law, and bearing name and warranty of producer.
	D. Material will be inspected upon arrival at project site.  Project Manager will reject any opened or unacceptable materials as described above.  Store all materials in a manner to prevent wetting and deterioration.
	E. Immediately remove unacceptable material from job site.

	1.8 PROJECT/SITE CONDITIONS
	A. Work scheduling:  Proceed with and complete landscape work rapidly, as portions of the site become available, working within the specified planting season and approved schedule.
	B. Vehicular accessibility on site shall be approved by the Project Manager
	C. Seeding Season:  Seeding shall generally occur during the specified windows below.  Seeding dates may be modified when temperature and moisture conditions are favorable subject to Project Manager approval.
	0. Dormant Seeding:  Upon approval of the Project Manager, dormant seeding for Irrigated and Non-irrigated areas may be accomplished between November 15 and April 15.  No seeding shall be done when the ground is frozen, muddy, covered with snow, or ot...

	D. Coordination:
	1. Coordinate with construction of utilities on site.  Do not begin placing native seed until underground work is completed in the area.
	2. Coordinate seeding with approved schedule.  Limit construction access to areas where topsoil has been placed if placement is completed more than three (3) days prior to commencement of landscaping in the area.  Limit fine grading to areas that can ...
	3. No vehicular or equipment access shall be allowed within areas that have been seeded.
	4. Coordinate with installation of underground irrigation system.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Soil Preparation: See Division 32 Section “Soil Preparation”.
	B. Topsoil:  See Division 32 Section “Topsoil”.
	C. General:
	1. The selected seed mix must be approved by the Project Manager prior to its incorporation into the project.
	2. All seed brands shall be free from Colorado prohibited noxious weed seeds, including but not limited to Canada Thistle, Field Bindweed, Johnsongrass, and Leafy Spurge.  The Contractor shall furnish to the Project Manager a signed statement certifyi...
	3. Computation for quantity of seed required on the project is based on Pure Live Seed (PLS).
	4. The formula used for determining the quantity of PLS shall be: Pounds of Seed x (Purity x Germination) = Pounds of PLS.
	5. If seed available on the market does not meet the minimum purity and germination specified, the Contractor must compensate for a lesser percentage of purity or germination by furnishing sufficient additional seed to equal the specified product.  Pr...
	6. [The use of the Cover Crop outlined in Section “Seed Mixes” is acceptable at a rate not to exceed one percent (1%) of the total PLS for the associated seed mixes selected. The use of a cover crop addition is contingent upon approval of the Project ...

	D. Seed Mixes: [REMOVE ANY OF THE SEED MIXES BELOW THAT DO NOT APPLY – OPTION TO IMPLEMENT EACH SEED MIX WITH FORBS OR WITHOUT FORBS.]
	1. Short Grass Mix (with forbs):
	2. Short Grass Mix (without forbs):
	3. Mid Grass Mix (with forbs):
	4.  Mid Grass Mix (without forbs):
	5. Sandhill Prairie Mix (with forbs):
	6. Sandhill Prairie Mix (without forbs):
	7.  Riparian Prairie Mix (with forbs):
	8. Riparian Prairie Mix (without forbs):
	9. Wetland Mix (with forbs):
	10.  Wetland Mix (without forbs):
	11. Water Quality Facility Mix (with forbs):
	12. Water Quality Facility Mix (without forbs):
	13. Shade Tolerant Mix (with forbs):
	14. Shade Tolerant Mix (without forbs):
	15. [Cover Crop:]

	E. [Mulch:]
	1. [Straw: Shall be certified weed free. Straw in a stage of decomposition will not be accepted.]
	2. [Engineered Wood Strand Erosion Control Mulch:  All wood material composed of loose, thin wood pieces with a high length to width ratio. Predominant species shall be Lodge-pole Pine, Hemlock, White Fir, Douglas Fir, and other conifer species with n...
	a. [Length:  2 ½” to 8”.]
	b. [Width:  3/16”.]
	c. [Thickness:  1/10” to 1/7”.]

	3. [Hydromulch: Shall consist of virgin wood fibers manufactured from clean, whole wood chips. Fiber shall not be produced from sawdust, paper, cardboard, or residue from paper pulp. The fiber mulch shall be dyed green and shall be biodegradable and n...
	a. [Percent Moisture Content: 10.0% +/- 3.0%.]
	b. [Percent Organic Matter: 99.3% +/- 0.2%.]
	c. [Percent Ash Content: 0.7% +/- 0.2%.]
	d. [pH: 4.9 +/- 0.5.]
	e. [Water Holding Capacity: 1200-1600 grams.]
	f. [Hydromulch is only acceptable for irrigated applications]


	F. [Tackifier:   Tackifier shall consist of free flowing, non-corrosive powder produced from the natural plant gum of Plantago insularis (desert Indianwheat). The powder shall consist of the following properties:]
	1. [Protein Content: 1.6 +/- 0.2%]
	2. [Ash Content: 2.7 +/- 0.2%.]
	3. [Fiber: 4.0 +/- 0.2%.]
	4. [pH 1% Solution: 6.5-8.0.]

	G. Fertilizer and Soil Conditioner:  None required unless otherwise specified by soils test.
	H. Water:  Contractor to utilize the existing irrigation system and or quick coupler(s) when available.  If irrigation or quick coupler(s) are not available then the Contractor is responsible to bring water to the site for watering.  Water shall be fr...

	2.2 EROSION CONTROL MATERIALS
	A. Erosion-Control Blankets:  Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed in a photodegradable plastic mesh.  Include manufacturer's recommended steel wire staples, 6 inches (6”) long.
	B. Erosion-Control Fiber Mesh:  Biodegradable burlap or spun-coir mesh, a minimum of 0.92 lb/sq. yd., with fifty (50%) to sixty-five (65%) percent open area.  Include manufacturer's recommended steel wire staples, 6 inches (6”) long.
	C. Erosion-Control Mats:  Cellular, non-biodegradable slope-stabilization mats designed to isolate and contain small areas of soil over steeply sloped surface, of 3 inch (3”) nominal mat thickness.  Include manufacturer's recommended anchorage system ...
	1. Products:  Subject to compliance with requirements, provide one of the following or approved equal:
	a. Invisible Structures, Inc.; Slopetame 2.
	b. Presto Products Company, a business of Alcoa; Geoweb.
	c. Tenax Corporation - USA; Tenweb.



	2.3 SUBSTITUTIONS
	A. All substitutions shall be submitted to and approved by the Project Manager prior to installation.


	PART 3 -  EXECUTION
	3.1 SITE EXAMINATION
	A. Examine areas to be seeded for compliance with requirements and other conditions affecting performance.
	1. Grades shall be in conformance with Division 31 Section “Earth Moving”. Finish grades shall have consistent slopes as indicated on the Contract Drawings.
	2. Soil preparation of seeded areas shall be in conformance with Division 32 Section “Soil Preparation”.
	3. 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, o...

	B. Locate, protect, and maintain the irrigation system during seeding operations. Verify that the irrigation system is operable and a coverage test has been completed and approved prior to seeding by the Project Manager. Irrigation system components d...
	C. Locate and protect existing underground utilities. Perform work in a manner to avoid damage. Hand excavate as required.
	D. Protect grade stakes set by others until removal is directed by the Project Manager.
	E. When conditions detrimental to plant growth are encountered, such as rubble fill, adverse drainage conditions, noxious materials or obstructions, notify Project Manager before planting.

	3.2 PREPARATION
	A. Notify the Project Manager at least seven (7) working days prior to start of seeding operations.
	B. Utilize equipment having low unit pressure ground contact within seeding areas.
	C. Limit subgrade preparation to areas that can be seeded within twenty-four (24) hours. Seeding beyond twenty-four (24) hours of preparation shall only be done with the approval of the Project Manager.
	D. Uniformly moisten excessively dry soil that is not workable.
	E. The Contractor shall prepare the soil of all areas to be seeded in accordance with the requirements of Division 32 Section “Soil Preparation”.
	1. Do not mix or place soils and soil amendments in frozen, dry, or excessively wet conditions.
	2. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.

	F. Weed Control: See Division 32 Section “Soil Preparation” for required weed control procedures. If weeds are present on-site, treat with pesticide prior to preparing soil for installing seed. Do not proceed with planting until the Project Manager ha...
	G. Fine Grading: See Division 32 Section “Soil Preparation”.
	1. Verify all areas are graded to drain at a minimum of two percent (2%) or as indicated on the Contract Drawings. Maintain positive drainage, prevent ponding, and direct runoff into catch basins, drainage structures, etc., and provide a well -contour...
	2. Verify that the subsurface drainage system and drain inlets, if present, are operative.
	3. A firm weed-free seed bed is required. The seed bed shall be totally free from rock or clay clods or any other materials over one inch (1”) in diameter. Remove sticks, roots, rubbish, and other extraneous matter and legally dispose of the off-site.
	4. Obtain the Project Manager’s approval of finished grade prior to proceeding with seeding operations.

	H. Transition Grading: When areas of new seed abut existing areas, grade shall transition to prevent any abrupt grade breaks.
	I. When grading is completed, the soil shall be firmed by float dragging, followed by steel raking, to provide for the proper seeded surface.
	J. Ensure that all requirements that may be needed to break seed dormancy, as defined by the seed type are met, such as cold stratification, scarification, seed coat treatments, etc.

	3.3 INSTALLATION OF NATIVE SEED
	A. Proceed with installation only after unsatisfactory conditions have been corrected and approved by the Project Manager.
	B. Beginning of installation means acceptance of existing conditions by the Contractor.
	C. Install native seed only after all other landscape and irrigation items have been installed and accepted by the Project Manager.
	D. Calibration of Rangeland drill seeder  shall be performed before seeding operations begin to ensure proper seeding rates are met. (Ensure additional seed required to calibrate the drill before installation begins is above and beyond the requirement...
	E. Seed shall be uniformly applied at the specified rate, (half in one direction and the other half perpendicular to the first application).  The direction of the final application shall always be perpendicular to the slope or running in the direction...
	F. Areas that are too small or steep for mechanical seeding may be hand seeded.  Seed shall be uniformly applied at the specified rate utilizing a broadcast spreader and then hand raked in to a depth of no more than one-half inch (1/2”), then roll see...
	G. Do not drill or sow seed during windy, rainy weather or when ground is frozen or otherwise unable to be tilled.
	H. Topdressing may be applied up to one-half inch (1/2”) in depth to cover seed within Tree Protection Zones if other equipment is not allowed per Division 1 Tree Retention and Protection.
	I. Watering:  Refer to Division 31 Section “Watering”.
	J. Review seasonal restrictions prior to seeding.

	3.4 PREPARATION FOR EROSION CONTROL MATERIALS
	A. Review erosion control measures with the Project Manager prior to installation. The Contractor shall take measures and furnish equipment and labor necessary to control and prevent soil erosion, blowing soil and accumulation of wind-deposited materi...
	B. For erosion control mats, install planting soil in two (2) lifts, with second lift equal to thickness of erosion control mats.  Install erosion control mat per manufacturer’s recommendations.
	C. Fill cells of erosion control mat with planting soil and compact before planting.
	D. Install erosion control blanket on slopes exceeding 4:1, and in swales or other areas of concentrated runoff.  As shown on the Contract Drawings or as directed by the Project Manager.  Install in accordance with manufacturer’s recommendations.
	E. For erosion-control blanket or mesh, install from top of slope, working downward, and as recommended by the manufacturer.   Fasten the blanket per manufacturer’s recommendations.

	3.5 MULCHING
	A. [Straw Mulch Application:   Straw shall be applied uniformly with no bare soil showing. It shall be crimped in with a crimper or other approved equipment. The seeded area shall be mulched within four (4) hours of seeding. Immediately apply tackifie...
	B. [Engineered Wood Strand Erosion Control Mulch Application: Wood mulch shall be applied per manufacturer’s recommendations. The seeded area shall be mulched within four (4) hours of seeding. Wood strand mulch may be used for irrigated or non-irrigat...
	C. [Hydromulch Application:  Utilize an approved hydromulcher to apply cellulose fiber at a rate of three thousand (3,000) pounds per acre.  The Contractor shall provide verification of application rates in the form of ship tickets. Hydromulch shall o...
	D. Mulching shall not be installed when surface water is present resulting from rain, melting snow, irrigation, or other causes.
	E. Areas not properly mulched, or any damage that may occur during construction is the responsibility of the Contractor and shall be repaired and re-mulched in an acceptable manner at the Contractor’s expense.  Mulching removed by wind, rain, or other...
	F. The seeded area shall be mulched within four (4) hours of seeding.  Areas not mulched within twenty-four (24) hours after seeding must be re-prepped and re-seeded with the specified seed mix at the Contractor’s expense.

	3.6 CLEANING
	A. Perform cleaning during installation of the work and upon completion of the work.  Remove all excess materials, debris and equipment from site.
	B. Remove non-degradable erosion-control measures after the establishment period or at the direction of the Project Manager.
	C. [Protect adjacent and adjoining areas from hydromulching overspray.  The Contractor shall remove all hydromulch from surface areas not specified for seeding, including but not limited to plant materials, fences, paved areas, signs, mulch beds, irri...

	3.7 PROTECTION AND REPAIR
	A. The Contractor shall protect existing utilities, irrigation, paving, and other facilities from damage caused by seeding operations.  The Contractor shall repair any damage at their expense. Any areas outside the Contract Limits that are disturbed a...
	B. The Contractor shall 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 City.
	C. The Contractor shall protect and restrict access from seeded areas until the areas are established and Accepted.  Temporary fencing, barricades, and warning signs shall be installed as required, or by direction of the Project Manager at no addition...

	3.8 ESTABLISHMENT
	A. If management and maintenance is required per the Contract, refer to Division 32 Section “Landscape Management and Maintenance”.
	B. If management and maintenance is not required per the Contract, then the native seed establishment is per the Acceptance sub-section. Maintenance of the native seed areas are the responsibility of the Contractor until Final Acceptance.
	1. To ensure that native seed is on track for establishment, the Contractor shall submit Quarterly Progress Reports to the Project Manager outlining the Work completed, damage incurred, percent of cover, and undesirable species. Reports shall include ...


	3.9 ACCEPTANCE
	A. Substantial Completion shall be granted when seed has been applied and stabilized or per the discretion of the Project Manager.
	B. Final Acceptance will be granted when native seed areas are in a healthy, vigorous growing condition, and meet the listed Native Seed Establishment Criteria.
	C. Native Seed Establishment Criteria.
	1. Irrigated native seed areas shall be established when the following criteria are met:
	a. Total vegetation cover in all zones shall exceed ninety percent (90%) by aerial cover, with a minimum of eighty percent (80%) being desirable species, and no more than ten percent (10%) being weedy species or bare ground. Sixty percent (60%) of the...
	b. Establishment acceptance criteria for irrigated areas vegetation cover per growing season is broken down as follows:
	1) End of growing season 1:
	a) Sixty percent (60%) native cover
	b) Ten percent (10%) bare ground
	c) Thirty percent (30%) mix of weeds and native

	2) End of growing season 2:
	a) Seventy-five percent (75%) native cover
	b) Ten percent (10%) bare ground
	c) Fifteen percent (15%) mix of weeds and native

	3) End of growing season 3:
	a) Ninety percent (90%) native cover
	b) Ten percent (10%) bare ground


	c. If forbs are specified in the mix used on the project, at least seventy percent (70%) species shall be present and documented in monitoring reports at some point throughout the establishment period.
	d. At any time during the Contract period no more than ten percent (10%) by aerial cover of the seeded area shall be dominated by species not identified in the seed mix unless approved by the Project Manager.
	e. Weed management actions should be compliant with the requirements outlined in the Colorado Department of Agriculture Noxious Weed List.
	f. Until Final Acceptance, seeded areas that fail to meet establishment criteria shall be remediated until establishment criteria are met.  Replacement materials shall be identical to those originally specified or as approved by the Project Manager
	g. Remedial Action:  If seeded areas greater than ten (10) square feet fail to meet the terms of the warranty shown above, the Contractor will develop and submit to the Project Manager a remedial action plan that takes into consideration the site goal...
	h. Seeded areas will not be accepted in parts.  Each time any portion or section of the entire seeded area requires replacement or remedial action, the establishment period shall extend until all seeded areas meet the minimum establishment requirement...
	i. All expense incurred including repairs from vandalism for the replacement and or establishment of the seeded areas are the responsibility of the Contractor.
	j. All Native Seeded areas shall be reviewed for a minimum period of two (2) years from the date of Substantial Completion to meet the Establishment Criteria. Any areas not meeting the criteria per the Project Manager will need to be remediated prior ...

	2. [Non-irrigated native seed:]
	a. [Total vegetation cover in all zones seeded with cover crop shall exceed eighty percent (80%) by aerial cover with seventy percent (70%) being desirable species and no more than fifteen percent (15%) being weedy species or (20%) bare ground.  Nativ...
	b. [At any time during the contract period no more than ten percent (10%) by aerial cover of the seeded area should be dominated by weeds.]
	c. [During the original establishment period, reseed at the most appropriate time with approval of the Project Manager and with the original approved blend/mix to those areas that have failed to achieve healthy vegetation. Reseed to achieve quality as...
	d. [Reseeding will not be allowed outside of specified seeding seasons without prior approval by the Project Manager.]




	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT [Consultant to select A or B]
	A. Measurement will be based on the percentage complete for the lump sum contract amount for Native Seeding.
	B. Measurement will be made by the contract unit specified for Native Seeding.  Measurement shall include the actual number of units of specified material(s) placed and accepted at the locations shown on the Contract Drawings, or as directed by the Pr...

	4.2 PAYMENT
	A. Payment will be made at the [contract unit] [lump sum contract] price, and shall include required materials, transportation, equipment, labor, earthwork, stockpiling, disposing, hauling off, watering, dust control, erosion and sediment control, fin...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Contract Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Related Report Documentation
	1. City and County of Denver - Regulated Asbestos Contaminated Soil Standard Operating Procedure (RACS SOP), Denver Department of Public Health and Environment (DDPHE) – Environmental Quality Division, May 2, 2019 (see Appendix).
	2. City and County of Denver – Guidance for Reuse of Soil on City Projects, Denver Department of Environmental Health – Environmental Quality Division, October 5, 2017 (see Appendix).
	3. [City and County of Denver – Standard Materials Management Plan (MMP), Denver Department of Public Health and Environment (DDPHE) – Environmental Quality Division, November 13, 2019 (see Appendix).]
	4. [List geotechnical, investigative trenching, MMP, PSRMP or related documentation including dates, authorship, etc. (see Appendix).]


	1.2 SUMMARY
	A. This Section includes requirements for furnishing and installation of bluegrass sod, and establishment of sodded areas to be achieved as outlined in these Specifications until Final Acceptance.
	B. Related Sections: [REMOVE ANY OF THE SECTIONS BELOW THAT DO NOT APPLY]
	1. Division 01 Section “Tree Retention and Protection”.
	2. Division 01 Section “Erosion and Sedimentation Control”.
	3. Division 03 Section “Cast-in-Place Concrete”.
	4. Division 31 Section “Earth Moving”.
	5. Division 31 Section “Watering”.
	6. Division 32 Section “Concrete Walks, Curbs, and Miscellaneous Flatwork”.
	7. Division 32 Section “Irrigation System”.
	8. Division 32 Section “Automatic Irrigation Controllers”
	9. Division 32 Section “Soil Preparation”.
	10. Division 32 Section “Topsoil”.
	11. Division 32 Section “Turfgrass Seeding”.
	12. Division 32 Section “Native Seeding”.
	13. Division 32 Section “Trees, Plants, and Groundcovers”.
	14. Division 32 Section “Landscape Management and Maintenance.”


	1.3 DEFINITIONS
	A. Finished Grade:  Elevation of finished surface of planting soil.
	B. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.  This includes insecticides, miticides, pesticides, fungicides, rodenticides, and molluscicides.  It also includes substances or mixtures inten...
	C. Pests:  Living organisms that occur where they are not desired or that cause damage to plants, animals, or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fungi...
	D. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plan...
	E. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or top surface of a fill or backfill before planting soil is placed.
	F. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	G. 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.
	H. [Turf Conversion: Areas of existing turfgrass to be converted to a different vegetation.]
	I. 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, Black...

	1.4 SUBMITTALS
	A. See Division 01 Section “Submittals” for submittal requirements.
	B. Materials:  The Contractor shall submit to the Project Manager for approval a complete list of all materials to be used during this portion of the work prior to delivery of any materials to the site.  Include complete data on source, amount and qua...
	1. Sod Certificates:
	a. State, Federal, and other inspection certificates for sod shall be provided to the Project Manager a minimum of ten (10) working days prior to anticipated date of sod delivery.
	b. Submit a list of varieties contained in the sod and include the source and origin for approval by the Project Manager.

	2. Pesticides (if applicable):  Include product label and manufacturer's application instructions specific to this Project.
	3. Fertilizers (if applicable): Include product label and manufacturer’s application instructions specific to the Project.
	4. Product Certificates: For soil amendments and fertilizers, from manufacturer.

	C. Qualification Data:  Qualified Landscape Contractor.
	D. Pesticide application records, per State requirements, if applicable.
	E. Material Test Reports:
	1. Soil analysis for native soils at the project site: See Division 32 Section “Soil Preparation”.

	F. Analysis and standards:  Wherever applicable, for non-packaged materials, provide digital copies of the analysis by a recognized laboratory made in accordance with methods established by the Association of Official Agriculture Chemists.
	G. Planting schedule:  Submit in writing the proposed planting schedule, indicating dates for topsoil placing, site preparation, pesticide treatments, soil preparation, sodding, seeding, and coordination with plant procurement, planting soil preparati...
	H. Maintenance Instructions:  Procedures for management and maintenance per Division 32 Section “Landscape Management and Maintenance” or per establishment subsection.
	I. Contract Closeout Submittals:
	1. Operating and Maintenance Data:  At completion of work, submit one (1) digital copy  the Project Manager in accordance with Division 01 Section “Contract Closeout’.  Include directions for irrigation, aeration, mowing, fertilizing and spraying as r...
	2. Warranty for Turfgrass Sod Areas:  At Substantial Completion, submit a written warranty to the Project Manager based upon specified requirements.


	1.5 QUALITY CONTROL
	A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful turf establishment.
	1. Professional Membership:  Installer shall be a member in good standing of either the Professional Landcare Network or the American Nursery and Landscape Association.
	2. Experience:  Five (5) years' experience in turf installation in addition to requirements in Division 01 Section "Quality Control."
	3. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on the Project site when work is in progress.
	4. Sod Producer:  Company specializing in sod production and harvesting with minimum five (5) years’ experience, and certified by the State of Colorado Department of Agriculture.
	5. Personnel Certifications:  Installers shall have certification the following categories from the Professional Landcare Network:
	a. Certified Landscape Technician - Exterior, with installation maintenance irrigation specialty area(s), designated CLT-Exterior.

	6. Maintenance Proximity:  Not more than two (2) hours' normal travel time from Installer's place of business to Project site.
	7. Pesticide Applicator:  Applicators shall be a Colorado State Licensed, Commercial Applicator.

	B. Soil-Testing Laboratory Qualifications:  An independent laboratory or university laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tes...
	C. Soil Analysis:  See Division 32 Section “Soil Preparation” and Division 32 Section “Topsoil”.
	D. Pre-installation Conference:  Conduct conference at the Project site to coordinate the seeding process with the Project Manager, the City Naturalist, and other trades. This meeting shall include coordination of equipment movement within planting ar...
	E. Standards:  All materials and methods used during this portion of the work shall meet or exceed applicable federal, state, county, and local laws and regulations.  All sod shall be free from insects and disease.  Species shall be true to their scie...
	F. Equipment: The Contractor shall furnish all equipment free of noxious weeds, weed seed, plant material, and contaminated soil.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Sod:  Harvest, deliver, store, and handle sod according to requirements in "Specifications for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" in TPI's "Guideline Specifications to Turfgrass Sodding." ...
	1. Protect from dehydration, contamination, freezing and heating at all times.  Keep stored sod moist and under shade or covered with moistened burlap.
	2. Do not drop sod rolls from carts, trucks or pallets.
	3. Do not deliver more sod than can be installed within twenty four (24) hours.

	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. 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.

	C. Fertilizer:  Deliver inorganic or chemical fertilizer to site in original unopened container bearing manufacturer’s guaranteed chemical analysis, name, trade name, trademark, warranty and conformance to state law.
	D. Material will be inspected upon arrival at project site.  Project Manager will reject any opened or unacceptable materials as described above.
	E. Immediately remove unacceptable material from job site.

	1.7 PROJECT/SITE CONDITIONS
	A. Work scheduling:  Proceed with and complete landscape work as rapidly as portions of the site become available, work within the specified planting season and approved schedule.
	B. Vehicular accessibility on site shall be approved by the Project Manager.
	C. Install sod between April 15 and October 1 or when irrigation is available for twenty one (21) days per Denver Water’s guidelines for sod establishment.
	D. Schedule work for periods of favorable weather.  Do not install sod on saturated or frozen soil.  The Project Manager reserves the right to deny sod installation on days that are deemed to be unfavorable for installation.
	E. Coordination:
	1. Coordinate with construction of utilities on site.  Do not begin placing topsoil and sod until underground work is completed in the area.
	2. Coordinate sodding with the approved schedule.  Limit construction access to areas where topsoil has been placed if placement is completed more than 3 days prior to commencement of landscaping in the area.  Limit fine grading to areas that can be p...
	3. Coordinate with Contractors’ work requiring access to site over sodded areas.
	4. Coordinate with installation of underground irrigation system.


	1.8 WARRANTY
	A. Warranty for Sodded Areas: Warrant sod areas to be in a healthy, vigorous growing condition, and for consistency and completion of coverage for a period of one (1) year from date of Substantial Completion as a full stand of grass.  Re-sod any areas...
	1. During the original warranty period, immediately replace the sod with an approved sod blend/mix in the areas that have failed to achieve a full stand of grass or which are unhealthy.
	2. Re-sodding will not be allowed in any season considered unfavorable for sod installation as indicated in these Specifications. .



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Soil Preparation: See Division 32 Section “Soil Preparation.
	B. Topsoil: See Division 32 Section “Topsoil”.
	C. Sod Standards:
	1. Colorado grown Kentucky Bluegrass blend having a healthy, vigorous root system.  Blend shall contain a minimum of three (3) improved varieties, of which at least one variety is an aggressive type.
	2. Sod to be produced in accordance with requirements in "Specifications for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" in TPI's "Guideline Specifications to Turfgrass Sodding."
	3. Harvesting: Sod shall be fertilized two to three (2–3) weeks prior to harvesting.  Mow sod to a height of one and one-half inches (1-1/2”) before the sod is lifted.  Sod shall be harvested in rolls, and shall not be cut more than 24 hours prior to ...
	4. Size:  Machine cut to a minimum pad thickness of three quarters inch (3/4), excluding top growth and thatch.  Provide sod of uniform pad sizes eighteen inches (18”) minimum width by twenty four (24”) minimum length, with maximum five percent (5%) d...
	5. Plastic netting:  Sod to be free of plastic netting used during establishment by sod grower.
	6. Inspection will be made periodically during sodding, at completion and at end of Warranty period by the Project Manager.  Inspection is primarily for quality; however, other requirements are not waived even though visual inspection results in Accep...

	D. Fertilizer:  Inorganic mixture with following chemical composition: (20-5-10) with fifty percent (50%) of the nitrogen source being slow release, or as recommended by testing lab based on soil sample results.

	2.2 PESTICIDES
	A. General:  Pesticide, registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use ‘Restricted Use...
	B. Selective for either of the following types:
	1. Broadleaf:
	a. 2,4-D Amine,
	b. Clopyralid,
	c. Aminopyralid,
	d. Triclopyr,
	e. Or approved equal.

	2. Grasses:
	a. Imazapic,
	b. Indaziflam,
	c. Or approved equal.


	C. Non-Selective:  Broadleaf or Grasses
	1. Glyphosate,
	2. Or approved equal.


	2.3 SUBSTITUTIONS
	A. All substitutions shall be submitted to and approved by the Project Manager prior to installation.


	PART 3 -  EXECUTION
	3.1 SITE EXAMINATION
	A. Examine areas to be planted for compliance with requirements and other conditions affecting performance.
	1. Grades shall be in conformance with Division 31 Section “Earth Moving”. Finish grades shall have consistent slopes as indicated on the Contract Drawings.
	2. Verify soil preparation of all areas to be sodded are in accordance with the requirements of Division 32 Section “Soil Preparation”.
	3. 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, ...

	B. Locate, protect, and maintain the irrigation system during sodding operations. Verify that the irrigation system is operable, and a coverage test has been completed and approved prior to sodding by the Project Manager. Irrigation system components ...
	C. Protect grade stakes set by others until removal is directed by the Project Manager.

	3.2 PREPARATION
	A. Work notification:  Notify the Project Manager at least seven (7) working days prior to start of sodding operations.
	B. Limit turf subgrade preparation to areas that can be sodded within twenty four (24) hours.
	C. Uniformly moisten excessively dry soil that is not workable.
	D. The Contractor shall prepare the soil of all areas to be sodded in accordance with the requirements of Division 32 Section “Soil Preparation”.
	1. Do not mix or place soils and soil amendments in frozen, dry, or excessively wet conditions.
	2. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.

	E. Weed Control: See Division 32 Section “Soil Preparation” for required weed control procedures.  Do not proceed with planting until the Project Manager has approved the specified and completed weed control measures.
	F. Fine Grading: See Division 32 Section “Soil Preparation”.
	1. Verify all areas are graded to drain at a minimum of two percent (2%) or as indicated on the Contract Drawings. Maintain positive drainage, prevent ponding and direct run-off into catch basins, drainage structures, etc., and provide well-contoured ...
	2. Verify that the subsurface drainage system and drain inlets, if present, are operative.
	3. A firm weed-free seed bed is required.  The seed bed shall be totally free from rock or clay clods or any materials over one inch (1”) in diameter. Remove sticks, roots, rubbish, and other extraneous matter and legally dispose of them off-site.
	4. Obtain the Project Manager’s approval of finished grade prior to proceeding with seeding operations.

	G. Transition Grading:  When areas of new sod abut existing areas, sod shall be cut into existing grade to be flush and transition to prevent any abrupt grade breaks. Project Manager and Operations shall approve grading and transition.
	H. When grading is completed the soil shall be firmed by float dragging, followed by steel raking, to provide for the proper sodded subgrade.  The sod bed shall be totally free from rock or clay clods over one-half inch (1/2”) inch in diameter.
	1. Newly Graded Subgrades: Loosen subgrade to a minimum depth of six inches (6”)
	2. Unchanged Subgrades:  If turf is to be planted in areas unaltered or undisturbed by excavating, grading, or surface-soil stripping operations, prepare surface soil as follows:
	a. Remove existing grass, vegetation, and turf.  Do not mix into surface soil.
	b. Loosen surface soil to a depth of at least 8 inches.  Apply soil amendments and fertilizers according to planting soil mix proportions and mix thoroughly into top six inches (6”) of soil.  Till soil to a homogeneous mixture of fine texture.
	c. Remove stones larger than one-half (½”) inch in any dimension and sticks, roots, trash, and other extraneous matter.
	d. Legally dispose of waste material, including grass, vegetation, and turf, off-site.


	I. Adjustment:  Adjust irrigation heads to proper watering height according to depth of sod material but lower than compacted blade height to enable lawn mowers to cut grass freely without damage to the sprinkler system.
	J. Repair:  Re-establish grade and specified conditions to damaged sod areas prior to placing sod.
	K. Fertilizer:   Fertilizer shall be applied topically once final grade has been established and just prior to sodding.  Diamonium phosphate, bid quantity to be two (2) pounds of nitrogen per one thousand (1,000) square feet.  Apply per manufacturers ...

	3.3 INSTALLATION OF SOD
	A. Proceed with installation only after unsatisfactory conditions have been corrected and approved by the Project Manager.
	B. Beginning of installation means acceptance of existing conditions by the Contractor.
	C. Sod shall be installed for all turfgrass disturbance, except for irrigation trenches up to one foot (1’) in width, refer to Division 32 Section “Turfgrass Seeding”. Sod shall always be installed for disturbance adjacent to walks. Disturbance areas ...
	D. Sodding:
	1. Install sod during approved installation period (April 15 – October 1), unless otherwise approved by the Project Manager.
	2. Any exposed areas not sodded within the approved installation period will require erosion control protection until sod can be installed.
	3. Sod within twenty-four (24) hours after preparation of bed.
	4. If plastic netting is present within sod, remove all netting during sod installation and discard from site.
	5. Subgrade on which sod is laid shall be slightly moist during installation.
	6. Lay sod at full roll width.  Remove existing sod prior to installation of new sod to permit installation in 18” multiples, typical.
	7. Lay sod with longest dimension parallel to contours and in continuous rows.
	8. Tightly butt ends and sides of sod together.  Stagger and compact vertical joints between sod strips.
	9. Sod shall not be overlapped or stretched during placement.  Exposed joints due to shrinkage will require replacement of sod in affected areas.

	E. Topsoil:  Where new sod abuts an existing turf area topsoil shall be placed along seams and or joints to provide a smooth transition.
	F. Rolling:  After sod and soil have dried, roll sodded areas  after installation to ensure proper contact with the subgrade, remove minor depressions and irregularities, and  ensure tight joints between adjacent pieces.  Sod shall be moist prior to r...
	G. Water:  Water shall be free of substances that may be harmful to sod growth.  Hoses and other watering equipment necessary to water the sod to be furnished by Contractor.
	1. Water thoroughly with a fine spray as laying progresses and immediately after planting. Saturate sod with fine water spray within two hours of planting.  During first week after planting, water daily or more frequently as necessary to maintain mois...

	H. Review seasonal restrictions prior to sodding.

	3.4 CLEANING
	A. Perform cleaning during installation of the work and upon completion of the work Remove all excess materials, debris, and equipment from site.

	3.5 PROTECTION AND REPAIR
	A. The Contractor shall protect existing utilities, irrigation, paving, and other facilities from damage caused by sodding operations. The Contractor shall repair any damage at their expense. Any areas outside the Contract Limits that are disturbed as...
	B. The Contractor shall 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 City.
	C. The Contractor shall protect and restrict access from seeded areas until the areas are established and Accepted. Temporary fencing, barricades, and warning signs shall be installed as required, or by direction of the Project Manager at no additiona...
	D. Erosion Control: Review erosion control measures with the Project Manager prior to installation. The Contractor shall take measures and furnish equipment and labor necessary to control and prevent soil erosion, blowing soil and accumulation of wind...

	3.6 ESTABLISHMENT
	A. If management and maintenance is required per the Contract, refer to Division 32 Section “Landscape Management and Maintenance”.
	B. If management and maintenance is not required per the Contract, then the sod establishment is per the Acceptance sub-section.
	C. Establishment of the sodded areas are the responsibility of the Contractor until Final Acceptance per the following requirements:
	1. General:  The establishment period shall begin immediately after each area is sodded and continue for Sixty (60) days or as determined by the Project Manager.  During this time, the Contractor is responsible for watering, mowing, spraying, weeding,...
	2. Mowing and Trimming:  When turfgrasses reach three and one-half inches (3-1/2”) in height, begin weekly mowing program to maintain turf at two and one-half inches (2-1/2”) to three inches (3”) in height.  Do not remove more than 1/3 the height of t...
	3. Fertilizing:  Within thirty (30) days of sodding and every sixty (60) days thereafter until  Acceptance, apply specified fertilizer to maintain optimal turf vigor or per the direction of the Project Manager.
	4. Weed Control:  Control annual weeds by mowing.  Do not use pesticides unless approved by the Project Manager and Denver Parks Operations Supervisor.
	5. Insect and Disease Control:  As needed, apply insecticide and fungicide approved by the Project Manager and the Parks Operations Supervisor.


	3.7 ACCEPTANCE
	A. Substantial Completion of sod areas shall be granted when the sod has been applied and stabilized or per the discretion of the Project Manager.
	B. Final Acceptance will be defined as a healthy uniform turf over the entire sodded area that does not contain any stressed or bare spots greater than one (1) square foot.
	1. Sixty (60) days after sodding, prior to Final Acceptance, the sodded areas shall be reviewed by the Project Manager and the Contractor.  Any areas as determined by the Project Manager where the sod has failed to establish shall be re-sodded.
	2. The Project Manager shall be satisfied with establishment. The sodded areas shall have a full stand of grass, in a vigorous growing condition, thoroughly rooted to the soil with absence of visible joints.

	C. Use approved materials to re-establish turf that does not comply with the requirements of these specifications and continue maintenance until turf meets the requirements and reaches Final Acceptance.
	D. After Final Acceptance, the sodded areas will become the responsibility of the City.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT [Consultant to select A or B]
	A. Measurement will be based on the percentage complete for the lump sum contract amount for Sodding.
	B. Measurement will be made by the contract unit specified for Sodding.  Measurement shall include the actual number of units of specified material(s) placed and accepted at the locations shown on the Contract Drawings, or as directed by the Project M...

	4.2 PAYMENT
	A. Payment will be made at the [contract unit] [lump sum contract] price, and shall include required materials, transportation, equipment, labor, earthwork, loading, transporting, stockpiling, disposing, hauling off, watering, dust control, erosion an...



	329300_trees_plants_and_groundcovers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Contract Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Related Report Documentation
	1. City and County of Denver - Regulated Asbestos Contaminated Soil Standard Operating Procedure (RACS SOP), Denver Department of Public Health and Environment (DDPHE) – Environmental Quality Division, May 2, 2019 (see Appendix).
	2. City and County of Denver – Guidance for Reuse of Soil on City Projects, Denver Department of Environmental Health – Environmental Quality Division, October 5, 2017 (see Appendix).
	3. [City and County of Denver – Standard Materials Management Plan (MMP), Denver Department of Public Health and Environment (DDPHE) – Environmental Quality Division, November 13, 2019 (see Appendix).]
	4. [List geotechnical, investigative trenching, MMP, PSRMP or related documentation including dates, authorship, etc. (see Appendix).]


	1.2 SUMMARY
	A. This Section includes requirements for furnishing, installing, and maintaining live woody plant material.
	B. Related Sections: [REMOVE ANY OF THE SECTIONS BELOW THAT DO NOT APPLY]
	1. Division 01 Section “Tree Retention and Protection”.
	2. Division 31 Section “Clearing and Grubbing”.
	3. Division 31 Section “Earth Moving”
	4. Division 32 Section “Watering”.
	5. Division 32 Section “Irrigation System”.
	6. Division 32 Section “Automatic Irrigation Controllers”
	7. Division 32 Section “Soil Preparation”.
	8. Division 32 Section “Topsoil”.
	9. Division 32 Section “Turfgrass Seeding”.
	10. Division 32 Section “Sodding”.
	11. Division 32 Section “Native Seeding”.
	12. Division 32 Section “Landscape Management and Maintenance”.


	1.3 DEFINITIONS
	A. ANSI:  American National Standards Institute.  Z60.1 is the national standard for nursery stock.
	B. Backfill:  The soil used from original excavation site or the act of placing soil in an excavation.
	C. 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...
	D. 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 re...
	E. 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...
	F. 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 speci...
	G. 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 s...
	H. 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.
	I. Clear Trunk:  The portion of the trunk below the main crown which may include shortened temporary branches.
	J. 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.
	K. 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 shap...
	L. 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.
	M. Cultivar:  A named plant selection from which identical or nearly identical plant characteristics can be produced, usually by vegetative propagation or cloning.
	N. 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 six-inches (6”) or greater as measured at a height of twelve-inches (12”) above the root fl...
	O. Drip Zone:  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.
	P. Finish Grade:  Elevation of finished surface of planting soil.
	Q. Genus:  Biological classification name for a group of related plants that share similar characteristics or features.
	R. 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.
	S. Kinked Root:  A main root that is sharply bent.  Kinked roots are unacceptable.
	T. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides. They also include substances or mixtures i...
	U. 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,...
	V. 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 ...
	W. Root Collar:  Also referred to as the root flare.  The transition zone where the trunk and root zone meet.
	X. 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.
	Y. Scaffold Branches:  Large main branches originating from the trunk that form the main structure of the crown.
	Z. Species:  Biological classification name for a subgroup of plants within a genus.
	AA. 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.
	BB. Subgrade:  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.
	CC. Taper:  The thickening of a trunk to the root flare or branch toward its parent base.
	DD. Temporary Branch:  A small branch that is temporarily retained along the lower trunk of young trees to promote general health and trunk taper.
	EE. Tree Protection Zone: The zone equal to eighteen inches (18”) radially from the tree for every one inch (1”) of trunk diameter at breast height.
	FF. Trunk:  The main stem of a tree, beginning at the root collar and ending at the lowest main scaffold branch.
	GG.  [Turf Conversion: Areas of existing turfgrass to be converted to a different vegetation type]
	HH. Variety:  A naturally occurring named plant selection subtype of a species.

	1.4 SUBMITTALS
	A. See Division 01 Section “Submittals” for submittal requirements.
	B. Product Data:  For each type of product.
	1. Plant Materials:  Include quantities, sizes, quality, and sources for plant materials.

	C. Product Samples:  At a minimum provide the following samples for approval by the Project Manager, additional product samples may be required at the direction of the Project Manager.
	1. Mulch: one (1) gallon bag minimum of each type of mulch.
	2. [Rock Groundcover: one (1) gallon bag minimum of each type.]
	3. Tree Stakes:  one (1) of each type.
	4. Tree Straps:  one (1) each.
	5. Guy Material:  one (1) linear foot.
	6. Guy Signal:  one (1) linear foot.
	7. Tree Wrap:  one (1) linear foot.

	D. Pesticides:  Product label, Safety Data Sheet (SDS) labels and manufacturer's application instructions specific to Project.
	E. 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).
	F. Contractor shall provide a complete list of all plant material for approval by the Project Manager a minimum of ten (10) days prior to delivery.  Any substitutions of plant material, including but not limited to size, type, species and variety shal...
	G. Tree Planting Permit:  The contractor shall obtain a planting permit request form available at denvergov.org/Forestry and submit the completed form to the Office of the City Forester and the Project Manager.
	H. Contractor shall provide the following certificates:
	1. State Inspection Certificate from the origin nursery.
	2. Certificate from origin state.
	3. Quarantine Certificate from origin state.
	4. Any Certificates required by the USDA Animal and Plant Health Inspection Service (APHIS) and ANSI-Z-60 and accompanying Rules and Regulations.

	I. Analysis of existing soil shall be per Division 32 Sections “Topsoil” and “Soil Preparation”.
	J. Contract Close Out Submittals:
	1. Warranty for Trees, Plants, and Groundcovers:  At completion of work, furnish written warranty to the Project Manager based upon specified requirements.


	1.5 QUALITY CONTROL
	A. 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 ...
	B. The Contractor shall arrange for the inspection of plant material upon delivery to the site for compliance with the Specifications and Contract Drawings.  The Office of the City Forester and the Project Manager have the right to reject plant materi...
	C. The Project Manager and the Office of the City Forester have 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...

	1.6 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 Project Manager reserves the right to inspect containers before or after i...
	B. Bulk Materials:
	1. 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.
	2. 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.
	3. Accompany each delivery of bulk materials with appropriate certificates.

	C. Trees:  Nursery stock shall be harvested and planted during the same growing season.  Do not prune, except as approved by the Office of the City Forester and the Project Manager.  Protect bark, branches, and root systems from sun scald, drying, swe...
	D. Deliver bare-root stock plants within twenty-four (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, te...
	E. Store bulbs, corms, and tubers in a dry place at sixty degrees to sixty-five degrees (60  to 65 ) F until planting.
	F. Handle planting stock by the root ball only, providing support to top.
	G. Deliver trees after preparations for planting have been completed and install immediately.  If planting is delayed more than six (6) hours after delivery, set planting materials in shade, protect from weather and mechanical damage, and keep roots m...
	1. Set balled stock on ground and cover ball with wood chips, or other acceptable material.
	2. Do not remove container-grown stock from containers before planting.
	3. 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.
	4. Root balls should be stored in shade and be covered with moist mulch if stored on site for longer than twelve (12) hours.


	1.7 PROJECT/SITE CONDITIONS
	A. Vehicular accessibility on site shall be as directed as shown on approved plans or by the Project Manager.  Repair damage to prepared topsoil and existing surfaces, caused by vehicular access and movement during work under this section, to original...
	B. 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 ma...

	1.8 COORDINATION AND SCHEDULING
	A. 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 directio...
	B. Plant trees after final grades have been accepted and prior to seeding or sodding, unless otherwise authorized by the Project Manager.

	1.9 WARRANTY
	A. Warranty:  The warranty specified in this Article shall not deprive the City of other rights the City may have under other provisions of the Contract Documents and shall be in addition to, and run concurrently with, other warranties made by the Con...
	B. Trees, Plants, and Groundcovers shall be warranted for a period of one (1) year after date of Substantial Completion, against defects including death, structural failures, dieback as determined by the Office of the City Forester and the Project Man...
	C. The Warranty shall not be enforced should any plant die due to vandalism after Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 PLANT MATERIALS
	A. 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,...
	B. 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.
	C. 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 Office of the City Forester and the Project Manager.  Contractor must prov...

	2.2 TREES
	A. 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.
	B. 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.  T...
	1. 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 or...
	2. 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.
	3. Branch diameter shall be no larger than one-half the diameter of the central leader measured one-inch (1”) above where the branch is attached.
	4. The attachment of the largest scaffold branches shall be free of included bark.
	5. Temporary branches, unless otherwise specified, should be present along the lower trunk below the lowest scaffold branch.  These branches should be no greater than three-eighths-inch (3/8”) diameter.  Clear trunk shall be no more than thirty percen...

	C. 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 three-quarters inch (3/4”) diameter open, sunburned areas, conks (fungal fruiting bodies),...
	1. Trunk caliper and taper shall be sufficient so that the tree will remain vertical without a stake.  Trunk caliper at six-inches (6”) above the soil media (substrate) surface shall be a minimum of two inches (2”) and a maximum of three inches (3”). ...
	2. 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 five-inches (5”), to ensure that the ...

	D. 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.
	1. The uppermost roots or root collar shall be within the upper two-inches (2”) 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 f...
	2. 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.  Whe...
	3. 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.
	4. Roots on the periphery and bottom of the root-ball shall be less than one-eighth-inch (1/8”) diameter.
	5. As a general rule for young nursery-grown trees, there should be two or more structural roots within one- to three-inches (1” – 3”) of the soil surface.  “First order lateral roots” is another term that has been used for these roots.  If the roots ...
	6. 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 six-inches (6”) inside the final root-ball size performed within...
	7. 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 Office of the City Forester and the Project Manager.

	E. 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, ...
	F. 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.
	G. 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 pro...
	H. 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 Office of the City Forester and the Project M...

	2.3 SHRUBS
	A. 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 ty...
	B. Container size shall be by container classification (i.e., not by container volume) as set forth in the ANSI Z60.1 Container Class Table.
	C. In all cases, container grown nursery stock shall meet the following general requirement:
	1. 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 main...

	D. The container shall be sufficiently rigid to hold the ball shape and to protect the root mass during shipping.
	E. Minimum shrub sizes shall conform to the following standards:
	1. Tender shrubs (Type 0) that do not produce top growth that is winter hardy:
	2. Small shrubs (Type 1) that grow to a mature height of not more than three feet (3’):
	3. Intermediate shrubs (Type 2) that grow to a mature height between three feet (3’) and seven feet (7’):
	4. Large shrubs (Type 3) that grow to a mature height exceeding seven feet (7’):


	2.4 PERENNIALS, GRASSES, GROUNDCOVERS, AND VINES
	A. 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 si...

	2.5 TREE-STABILIZATION MATERIALS
	A. Trunk-Stabilization Materials:
	1. 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, two-inch (2”) diameter by six feet (6’), pointed at one end.
	2. Guys and Tie Wires:  ASTM A 641/A 641M, Class 1, #14 galvanized-steel wire, two-strand, twisted. Guying must be approved by the Office of the City Forester.
	3. Tree-Tie Webbing:  UV-resistant nylon webbing with brass grommets, size as indicated.
	4. Safety Signals for Guy and Staking Wire:  One-half inch (1/2”) diameter PVC pipe, length as indicated.

	B. Tree-Wrap:
	1. Two layers of crinkled paper cemented together with bituminous material, four-inches (4”) wide minimum, with stretch factor of thirty-three percent (33%).
	2. Tree wrap tape:  Tape as approved by the Office of the City Forester and the Project Manager.


	2.6 PLANTING BACKFILL MATERIAL
	A. Unless otherwise directed by the Project Manager, the plant pit backfill material shall consist of the following, thoroughly mixed:
	1. Soil originally excavated from the pit:  two thirds (2/3) proportion of total mix.
	2. Soil Amendment as specified in Division 32 Section “Soil Preparation”; one-third (1/3) proportion of total mix.

	B. If imported topsoil is required, it shall meet the requirements specified in Division 32 Section “Topsoil”, Article 2.2.

	2.7 MULCH
	A. 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 four inches (4”) in length.
	B. [Rock Groundcover: Semi-round, one quarter inch minus (1/4”-) squeegee stone. Clean, dry, and free of organic and deleterious materials, locally sourced.]
	1. [Color:]
	a. [Beige.]
	b. [As specified by the Consultant.]


	C. [Rock Groundcover: Semi-round, three eighths inch minus (3/8”-) crusher fines. Clean, dry, and free of organic and deleterious materials, locally sourced.]
	1. [Color:]
	a. [Gray.]


	D. [Rock Groundcover: Semi-round, one-and one-half inch to three-inches (1.5”-3”) granite. Clean, dry, and free of organic and deleterious materials, locally sourced.]
	1. [Color:]
	a. [Gray.]
	b. [As specified by the Consultant.]


	E. [Rock Groundcover: Round river rock. Clean, dry, and free of organic and deleterious materials, locally sourced.]
	1. [Size:]
	a. [Two inches to four inches (2”-4”).]
	b. [Four inches to six inches (4-6”).]

	2. Color:
	a. [White.]
	b. [Gray.]
	c. [As specified by the Consultant.]



	2.8 MISCELLANEOUS MATERIALS
	A. Antidesiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees, as approved by the Office of the City Forester and the Project Manager.  Deliver in original, sealed, and fully labeled containers.  Mix and apply accor...
	B. Pre-Emergent Pesticide:  As approved by the Office of the City Forester and the Project Manager.
	C. Pesticides:  EPA registered and approved, and as approved by the Office of the City Forester and the Project Manager.
	D. Subdrainage:  See Division 33 Section “Subdrainage Systems”.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify actual grade elevations and dimensions of plantings and construction contiguous with new plantings by field measurements before proceeding with planting work.
	B. 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.
	1. When conditions detrimental to plant growth are encountered, such as rubble fill, adverse drainage conditions, obstructions, or utilities, notify the Project Manager before planting.
	2. Verify that adequate overhead clearance exists to planting locations.
	3. Suspend planting operations during periods of excessive heat, cold, and/or moisture until acceptable planting conditions exist. The contractor shall obtain approval from the Office of the City Forester and the Project Manager when planting in tempe...
	4. Uniformly moisten excessively dry soil that is not workable.

	C. 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, ...
	1. If contamination is discovered during Construction the Project Manager 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 clea...
	2. 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 Project Manager.

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

	3.2 FINISH GRADING
	A. See Division 31, Sections “Earth Moving and 32 Sections “Soil Preparation” and “Topsoil”.

	3.3 PREPARATION
	A. 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 operation...
	B. 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 requi...
	C. Layout, stake and label all individual tree locations for approval by the Project Manager prior to installing trees.
	D. Outline planting beds and mark plant locations within the bed(s) for approval by the Project Manager prior to installing any plant material or mow bands.  Make adjustments as directed by the Project Manager at no additional cost to the City.
	1. 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.

	E. Prepare planting area for soil placement and mix planting soil according to Division 32 Section “Soil Preparation”.

	3.4 FIELD QUALITY CONTROL
	A. 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.
	B. 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 Office of the City Forester and Project Manager have the right to reject pl...
	C. 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 ro...

	3.5 WEED CONTROL
	A. Do not proceed with landscape work until weed growth has been controlled and eliminated, per Division 32 Section “Soil Preparation”.
	B. See Division 32 Section “Soil Preparation” for detailed weed control measures.
	C. Use pesticides only with the written approval of the Project Manager, and in strict accordance with manufacturer’s recommendations.

	3.6 EXCAVATION FOR TREES AND SHRUBS
	A. 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.
	1. Balled and Burlapped Trees:
	a. 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 one to two inches (1” - 2”) higher than fin...
	b. 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.
	c. Excavate a minimum two times (2X) as wide as ball diameter at base of pit.  Excavate a minimum of three to four times (3X – 4X) as wide as ball diameter at top of pit.  Slope sides of the pit as shown on the detail.

	2. Container-Grown Trees and Shrubs:
	a. 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 one to two-inches (1” - 2”) above adjacent finish grades as indicated.
	b. Excavate approximately two times (2X) times as wide as container diameter at base of pit. Excavate a minimum of three to four times (3X – 4X) as wide as container diameter at top of pit.


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

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

	3.7 PLANTING TREES AND SHRUBS
	1. Balled and Burlapped Stock:
	2. 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.
	3. Set balled and burlapped stock plumb and in center of pit with base of root flare one to two-inches (1” to 2”) above adjacent finish grades as indicated.
	4. Gently remove, without damaging the root ball, all the wire basket and twine. Cut away burlap from minimum top two-thirds (2/3) of the root ball, but do not remove from under ball.  Remove pallets, if any, before setting.  Do not use planting stock...
	5. 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 absorb...
	B. Container Grown Stock:
	1. Carefully remove containers so as not to damage root balls.
	2. Shave exterior 1” 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.
	3. Prior to hole depth determination, gently remove excess soil from top of root ball to expose root flare or top of first order root.
	4. Set plants plumb and in center of pit with base of root flare and/or first order lateral root one to two inches (1” to 2”) above adjacent finish grades as indicated.
	5. 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 abso...

	C. Bare-Root Stock:  Set and support each plant in center of planting pit or trench with root flare two-inches (2”) above adjacent finished grade.
	1. Backfill:  As specified in Part 2 - Products.
	2. 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.
	3. Carefully work backfill in layers around roots by hand eliminating air pockets. Bring roots into close contact with the soil.
	4. 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.
	5. Continue backfilling process. Water again after placing final layer of soil.

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

	3.8 TREE WRAP
	A. Inspect tree trunks for injury, improper pruning, and insect infestation and take corrective measures required before wrapping. Inform the Office of the City Forester of conditions prior to wrapping. Wrap trees starting at the base of the trunk and...
	1. 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 Office of the  City Forester and the Project Manager.
	2. Contractor shall be responsible for wrapping, re-wrapping if needed, and unwrapping trees during the warranty period.


	3.9 PRUNING OF PLANTS
	A. Prune only damaged or dead branches as directed by the Office of the City Forester and the Project Manager.

	3.10 TREE STABILIZATION
	A. Install site-fabricated trunk stabilization as follows, unless otherwise indicated on Contract Drawings.
	1. Drive wood stakes into undisturbed grade within the mulched area.  Avoid penetrating root balls or root masses.
	2. Align tree stakes with the prevailing wind or parallel to hard surfaces.
	3. Securely attach specified wire to stakes.
	4. Support trees with specified wire and tree tie webbing from the tree trunk to each stake. Allow one to two inches (1” to 2”) of slack to avoid rigid restraint of the tree.
	5. For staked trees:  Attach twenty-four inch (24”) long by one-half inch (1/2”) diameter PVC pipe flagging to each wire.
	6. For guyed trees:  Must have prior approval from Office of the City Forester.


	3.11 MULCHING
	A. Trees in Turfgrass and Beds:  Create a forty-eight-inch (48”) radius from the outside of the trunk, by three inch (3”) high formed soil berm around tree and fill with three-inch (3”) deep specified wood mulch.  Mulch shall be kept four to six-inche...
	B. [Trees in Native Seeding Areas or Turfgrass Conversion Areas:  Create a seventy-two-inch (72”) radius from the outside of the trunk and fill with three-inch (3”) deep specified wood mulch.  Mulch shall be kept four to six-inches (4”-6”) away from t...
	C. Shrubs, Perennials, and Grasses:
	1. Mulch backfilled surfaces of pits, planting beds areas, and other areas indicated or as directed by the Project Manager.
	2. [Organic Mulch in shrub bed areas: Apply three-inch (3”) thick layer of mulch and finish level with adjacent finish grades.  Do not place mulch against stems of plants.]
	3. [Rock Groundcover in shrub bed areas - squeegee and/or crusher fines: Apply two inches to three inches (2”-3”) thick layer of mulch and finish level with adjacent finished grades. Do not place mulch against the stems of plants.]
	4. [Rock Groundcover in shrub bed areas – granite and/or river rock: Apply two inches to three inches (2”-3”) thick layer of rock groundcover and finish level with adjacent finished grades. Do not place mulch against the stems of plants.]
	5. [Shrubs, Perennials, and Grasses planted within Native Seeding Areas or Turf Conversion Areas shall not be mulched.]


	3.12 ANTIDESICCANT
	A. 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 Office of the City Forester.
	B. When deciduous plants are moved in full leaf, the Office of the City Forester and the Project Manager may direct the use of an antidesiccant at nursery before moving and again two (2) weeks after planting. Antidessicant to be supplied and applied b...

	3.13 CLEANING
	A. Perform cleaning during installation of the work and upon completion of the Work, to the satisfaction of the Project Manager. Remove all excess materials, debris, and equipment from site. Repair any damage resulting from planting operations.
	B. Remove surplus soil, excess subsoil, unsuitable soil, and waste material including trash and debris generated during installation at no additional cost to the City.

	3.14 PROTECTION
	A. 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 City.
	B. Restrict vehicular and pedestrian traffic from planted areas.  Erect temporary protection zones with signs and/or barriers as required or directed by the Project Manager at no additional cost to the City.
	C. 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.

	3.15 MAINTENANCE
	A. The Contractor shall be responsible for maintaining all trees, plants, and groundcovers until Substantial Completion is issued. The Contractor shall also ensure survival of the newly planted trees, plants, and groundcovers through the Warranty peri...
	B. Maintain trees by pruning as directed by the Office of the City Forester or the Project Manager, cultivating, season appropriate watering, mulching, weeding, wrapping, unwrapping, restoring planting saucers, and resetting to proper grades or vertic...
	A. 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 ...
	1. Watering Amount:
	a. Minimum watering requirements shall be twenty-five (25) gallons of water per caliper inch of every tree when temperatures are at or above forty degrees (40 ) F.
	b. Watering frequency shall be based on the average soil moisture level throughout the planting area.
	1) An average of six (6) “Average” on a soil moisture meter shall be maintained during establishment.
	2) Readings shall be taken every two (2) weeks at a minimum during the Construction period and at a minimum of four (4) locations throughout the planting area.


	2. Readings shall be taken at a depth of eight inches (8”).At time of Substantial Completion, verify that tree-watering devices are in good working order and leave them in place. Replace improperly functioning devices.

	B. If Landscape Management and Maintenance is included in the Contract then the Contractor shall continue maintenance of all trees, shrubs, and groundcovers after Substantial Completion as specified in Division 32 Section “Landscape Management and Mai...

	3.16 TREE WARRANTY REPLACEMENTS
	A. All warranty plant replacements shall be completed in the spring once the park irrigation system is activated.  Coordinate the schedule for replacements with the Project Manager.
	B. Ensure that all plant replacements meet the requirements specified in Division 32 Section “Trees, Plants, and Groundcovers” sub section 3.4 Field Quality Control.
	C. Remedial Actions:
	1. Replace any plant materials that have been excessively pruned, more than twenty percent (20%) percent die back in the central leader, or in an unhealthy or declining condition immediately upon notice from the Project Manager during warranty period.
	2. Immediately remove dead plants and replace unless required to plant in the succeeding planting season.

	D. 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.
	E. All tree stabilization materials shall be removed by the end of the Warranty period, if not done prior, unless otherwise directed by the Office of the City Forester and the Project Manager.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT [Consultant to select A or B]
	A. Measurement will be based on the percentage complete for the lump sum contract amount for Trees, Plants, and Groundcovers.
	B. Measurement will be made by the contract unit specified for Trees, Plants, and Groundcovers.  Measurement shall include the actual number of units of specified material(s) placed and accepted at the locations shown on the Contract Drawings, or as d...

	4.2 PAYMENT
	A. Payment will be made at the [contract unit] [lump sum contract] price, and shall include required materials, transportation, equipment, labor, earthwork, loading, transporting, stockpiling, disposing, hauling off, watering, dust control, erosion an...
	B.




	Appendix C - Denver Water Specifications_Sanderson Gulch.pdf
	Division 5
	05 05 23 Welding

	Division 13
	13 47 16 Isolation and Bonding for Cathodic Protection

	Division 31
	31 23 13 Subgrade Preparation
	31 23 16 Excavation
	31 23 19 Dewatering
	31 23 23 Fill
	31 23 33 Trench Backfill

	Division 33
	33 05 07 Trenchless Installation of Utility Piping
	33 05 19 Ductile-Iron Pipe and Fittings for Water Transmission and Distribution
	33 05 31.13 Polyvinyl Chloride Pipe for Water Transmission and Distribution
	33 05 61 Precast Manholes and Below-Grade Structures
	33 14 11 Water Utility Transmission and Distribution Piping - General
	33 14 17 Water Service Lines
	33 14 19 Valves For Water Utility Piping
	33 19 13 Water Meters for Service Line Installations





