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CITY & COUNTY OF DENVER, COLORADO 
 

TRAFFIC IMPROVEMENT PROJECT (TIP) - 2012 
 
 

The 2011 Colorado Department of Transportation Standard Specifications for Road and Bridge Construction 

controls construction of this project. The following special provisions supplement or modify the Standard 

Specifications and take precedence over the Standard Specifications and plans.   
 

PROJECT SPECIAL PROVISIONS 
 

Date Page 

Index Pages AD Date, 2012 1-2 

Notice To Bidders AD Date, 2012 3 
Prosecution and Progress AD Date, 2012 4 
Contract Goal (Combined) AD Date, 2012 5 
On The Job Training Goal AD Date, 2012 6 
Revision of Section 102 - Project Plans and Other Data AD Date, 2012 7 

Revision of Section 105 - Control of Work AD Date, 2012 8  

Revision of Section 107 - Protection of Existing Vegetation AD Date, 2012 9-11 
Revision of Section 202 - Removal of Traffic Signal Controller and Cabinet AD Date, 2012 12 

Revision of Section 202 - Removal of Traffic Signal Cabinet Base AD Date, 2012 13 

Revision of Section 203 - Potholing AD Date, 2012 14 
Revison of Section 250 - Environmental, Health and Safety Management AD Date, 2012 15 
Revision of Section 608 - Concrete Sidewalk AD Date, 2012 16-19 
Revision of Section 613 - Electrical Conduit - General AD Date, 2012 20-22 
Revision of Section 613 - Pull Box – General AD Date, 2012 23-24 

Revision of Section 613 – Conduit and Fiber Repair AD Date, 2012 25 

Revision of Section 614 - Traffic Signal Cabinet Base (Concrete) AD Date, 2012 26 

Revision of Section 614 - Traffic Signal Cabinet Base (Install Only) AD Date, 2012 27 

Revision of Section 614 - Traffic Signal Controller and Cabinet (Install Only) AD Date, 2012 28-29 

Revision of Section 614 - Spread Spectrum / Ethernet Radio (Install Only) AD Date, 2012 30 

Revision of Section 614 - Telemetry (Field) AD Date, 2012 31-32 

Revision of Section 614 - Test Fiber Optic Cable AD Date, 2012 33-40 

Revision of Section 630 - Uniformed Traffic Control AD Date, 2012 41 
Revision of Section 630 - Construction Zone Traffic Control AD Date, 2012 42-45 
Traffic Control Plan - General AD Date, 2012 46-47 
Force Account Items AD Date, 2012 48 
Utilities AD Date, 2012 49-52 
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CITY & COUNTY OF DENVER, COLORADO 

 
TRAFFIC IMPROVEMENT PROJECT (TIP) - 2012 

 

 

STANDARD SPECIAL PROVISIONS 

 No. of 

 Date Pages 

 

Revision of Section 105 – Violation of Working Time Limitation (February 03, 2011) 1 

Revision of Section 106 – Certificates of Compliance and Certified Test Reports (February 03, 2011) 1 

Revision of Section 107 – Responsibility for Damage Claims, Insurance Types (February 03, 2011) 1 

 and Coverage Limits 

Revision of Sections 107 and 208 – Water Quality Control, Under One Acre of (February 03, 2011) 3 

 Disturbance  

Revision of Section 108 – Critical Path Method (August 19, 2011) 1 

Revision of Section 109 – Compensation for Compensable Delays (May 5, 2011) 1 

Revision of Section 109 – Fuel Cost Adjustment (February 03, 2011) 2 

Revision of Section 109 – Measurement of Quantities (February 03, 2011) 1 

Revision of Sections 412, 601 and 711 – Liquid Membrane-Forming Compounds (May 5, 2011) 1 

 for Curing Concrete  

Revision of Section 601 – Concrete Batching (February 3, 2011) 1 

Revision of Section 601 – Concrete Finishing (February 03, 2011) 1 

Revision of Section 601 – Concrete Form and Falsework Removal (July 29, 2011) 2 

Revision of Section 601 – Concrete Slump Acceptance (July 29, 2011) 1 

Revision of Section 630 – Construction Zone Traffic Control (February 03, 2011) 1 

Revision of Section 630 – Retroreflective Sheeting (February 03, 2011) 1 

Revision of Section 630 – Retroreflective Sign Sheeting (February 03, 2011) 1 

Revision of Section 703 – Concrete Aggregate (July 29, 2011) 1 

Revisions of Section 712 – Water for Mixing or Curing Concrete (February 03, 2011) 1 

Affirmative Action Requirements – Equal Employment Opportunity (February 03, 2011) 10 

Disadvantaged Business Enterprise – Definitions and Requirements (February 03, 2011) 14 

Minimum Wages Colorado, (January 06, 2012) 56 

U.S. Department of Labor General Decision Numbers CO100016 and CO100024,  

MOD 2, Highway Construction, Statewide 

On the Job Training (July 29, 2011) 3 

Partnering Program (February 03, 2011)      1 

Required Contract Provisions – Federal-Aid Construction Contracts (February 03, 2011) 10 
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NOTICE TO BIDDERS 

 

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

Contractor's total bid. 

 

Pursuant to subsections 102.04 and 102.05, it is recommended that bidders on this project review the work site 

and plan details with an authorized City representative.  Prospective bidders shall contact one of the following 

listed authorized City representatives at least 12 hours in advance of the time they wish to go over the project. 

 

Project Engineer/Manager: Mr. Tam Nguyen, P.E. 

    City & County of Denver 

    Department of Public Works – Engineering Division 

201 West Colfax Avenue, Dept. 508 

    Denver, CO 80202 

    Office Phone: 720-865-3156 

    Tam.nguyen@denvergov.org 

  

   

 

The above referenced individual(s) are the only representative(s) of the City with authority to provide any 

information, clarification, or interpretation regarding the plans, specifications, and any other contract 

documents or requirements. 

mailto:Tam.nguyen@denvergov.org
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PROSECUTION AND PROGRESS 

 

Section 108 of the Standard Specifications is hereby revised for this project as follows: 

 

The Contractor shall select the date that work begins for this project, subsequent to the ―Notice to 

Proceed‖.  The Contractor shall notify the Project Engineer, in writing, at least 20 days before the 

proposed beginning date.  The Contractor shall complete all work within 180 calendar days in accordance 

with the ―Notice to Proceed‖. 

 

Stockpiling of materials before the beginning date is subject to the Project Engineer’s approval.  If such 

approval is given, stockpiled material will be paid for in accordance with sections 109 and 626. 

 

Subsection 108.03 shall include the following: 

 

The Contractor's progress schedule may be a Bar Chart Schedule. Salient features to be shown on the 

Contractor’s progress schedule are: 

 

1. Controller Cabinet Replacement/Upgrades 

2. Pull Box/Conduit Replacement 

3. Fiber Cable Testing 

4. Fiber/Conduit Repair 

5. Erosion/Sediment Control 

6. Construction Traffic Control 

 

Revisions to the salient features may be made with the approval of the Project Engineer. All paperwork 

required by the City shall be submitted prior to beginning the work. 
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CONTRACT GOAL (COMBINED) 

 

The Department has determined that Underutilized Disadvantaged Business Enterprises (UDBEs) will 

participate by contracting for a part of the work of this Contract.  The contract goal for participation in this 

Contract by certified DBEs who have been determined to be underutilized has been established as follows: 

 

     UDBE * 0% 

 

The percentage will be calculated from proposals received for this project according to the following formula: 

 

    **Dollar amount of work to be contracted to underutilized DBEs (UDBEs)

 Percentage = 100 X    ———————————————————————————————

      Total dollar amount of the original Contract 

 

 

  * All DBEs will be considered to be UDBEs. 

  ** Based on DBE contract unit prices rather than prime contract unit prices.  

 

 

NOTE: Specific Good Faith Efforts required to meet the Contract Goal specified above are defined in the 

Standard Special Provisions.  In addition, the Transportation Commission has determined an overall 

12.69 percent annual goal for the participation of all DBEs. 
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ON THE JOB TRAINING 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 required: 0 hours 
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REVISION OF SECTION 102 

PROJECT PLANS AND OTHER DATA 

 

Section 102 of the Standard Specifications is hereby revised for this project as follows: 

 

Subsection 102.05 shall include the following: 

 

The following information will be available for review at the City & County of Denver, Department of Public 

Works – Engineering Division, 201 West Colfax Avenue, Dept. 508, Denver, CO 80202, until the date set for 

the opening of bids: 

 

1. Construction Plans:  Denver Traffic Improvement Project (TIP) 2012; prepared by Felsburg Holt & 

Ullevig. 

 

2. Construction Project Special and Standard Provisions:  Denver Traffic Improvement Project (TIP) 

2012. 
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REVISION OF SECTION 105 

CONTROL OF WORK 

 

Subsection 105.11 shall include the following:  

 

The Contractor shall coordinate with the City and County of Denver and the Colorado Department of 

Transportation to identify any ongoing or proposed construction activity in the vicinity of the project. The 

Contractor shall coordinate and cooperate fully with any and all other contractors doing construction work 

within the limits of the project. 

 

The Contractor shall coordinate construction activities, detours, traffic control and lane closures so as to not 

adversely impact that contractor’s operations or the traveling public. 
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REVISION OF SECTION 107 

PROTECTION OF EXISTING VEGETATION 

 

Section 107 of the Standard Specifications is hereby revised for this project as follows: 

 

Subsection 107.12 shall include the following: 

 

The Contractor shall save all existing vegetation (including trees, shrubs, ground covers, grasses, wetlands 

& riparian) in this area, except for that vegetation, which must be removed to accommodate construction 

of the project, per the plans. Specific areas of vegetation to be protected shall be as directed by the Project 

Engineer and shall be protected by using orange construction fencing, wire fencing with metal posts or silt 

fence. Fencing for trees shall be installed at the drip line of the tree or as approved by the Project Engineer.  

Equipment shall not be installed or stockpile material within 15 feet of existing trees to remain. 

 

The City of Denver Parks & Recreation requires compliance with the following when work is required 

around trees in the public right of way.  Trenching techniques shall comply with: (1) Trenching shall be no 

closer to the tree than the drip line (the area under the tree branches); (2) Adjust the route to avoid roots as 

much as possible; (3) Store soil opposite the tree side of the trench; (4) Backfill quickly and cleanly, and 

water roots deeply; (5) Tunneling/boring shall be at least 4 feet below ground; (6) No excavation or 

equipment storage shall occur in the critical root zone (see Standard Tree Detail for Tree Protection Area 

to calculate critical root zone area); (7) All pit locations shall be staked and approved prior to an 

excavation; (8) No root 2 inches or larger shall be cut; (9) Minimize the work pit to no wider than the 

trench; (10) Where equipment is working near trees, protective fencing shall be erected at or just outside 

the drip line (see Standard Tree Detail for Tree Protection Area); (11) Prevent soil compaction by adding 

six to twelve inches of wood chips; (12) A licensed tree company shall be retained to prune broken 

branches as well as compensatory pruning if necessary to help the tree recover from root loss; (13) The 

City & County of Denver Tree Retention and Protection Specifications must be followed.  For a copy of 

the Tree Protection Specifications, please contact the Forestry Office of Denver Parks and Recreation at 

720-913-0651.  

 

The following list indicates intersections in which one or more trees may be impacted by proposed work 

(work within dripline). The Contractor shall coordinate closely with the Project Manager and City Forestry 

(Eric Huetig, 720-913-0752) regarding these sites: 

1. Yale and 

Sheridan 

2. Warren 

and Sheridan 

3. Louisiana 

and Sheridan 

4. Dartmouth 

and Federal 

5. Evans and 

Federal 

6. Arkansas 

and Federal 

7. Louisiana 

and Federal 

8. 35
th
 and 

Federal 

9. I-70 EB 
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On-Ramp and Federal 

 

The Contractor shall perform all the work in such a manner that the least environmental damage will 

result.  All questionable areas or items shall be brought to the attention of the Project Engineer for 

approval prior to removal or any damaging activity. 
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REVISION OF SECTION 107 

PROTECTION OF EXISTING VEGETATION 

 

The Contractor shall promptly report any vegetation damaged or scarred during construction to the Project 

Engineer for assessment of damages. Damaged or destroyed fenced vegetation, shall be replaced at the 

expense of the Contractor. Vegetation of replaceable size shall be replaced at the Contractor's expense. 

When trees, shrubs beyond replaceable size or wetlands have been damaged or destroyed, the Contractor 

shall be liable for the appraised value based upon the official current publications. For trees and shrubs use 

the International Society of Arboriculture, Guide for Plant Appraisals. The Contractor shall pay any fines 

or jail time should a wetland be damaged, at no cost to the project. The value of disturbed vegetation shall 

be calculated according to the following formula: 

 

Vegetation value =  

(Vegetation size) x (Species) x (Location) x (Condition) x (Arborist or Wetland Specialist) 

 

A consulting Arborist retained by the City will determine the value of the trees and shrubs.  A consulting 

Wetland Specialist shall determine the value of the wetland or wetland species.  This value will be 

deducted from any money due to the Contractor. 

 

The determination as to whether a plant is of replacement size or beyond will be made by the City’s 

Landscape Architect or Wetland Specialist.  

 

If the fence is knocked down or destroyed by the Contractor, the Project Engineer will suspend the work, 

wholly or in part, until the fence is repaired to the Project Engineer's satisfaction 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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REVISION OF SECTION 107 

PROTECTION OF EXISTING VEGETATION 
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REVISION OF SECTION 202 

REMOVAL OF TRAFFIC SIGNAL CONTROLLER AND CABINET 

 

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

 

DESCRIPTION 

 

Subsection 202.01 shall include the following: 

 

This work consists of the removal of existing traffic signal controllers, cabinets and all cabinet 

appurtenances as described herein. 

 

CONSTRUCTION REQUIREMENTS 

 

Subsection 202.02 shall include the following: 

 

The removed traffic signal cabinets and all appurtenances, including controller(s) and all other equipment 

internal to the cabinet shall be salvaged and returned to the City & County of Denver maintenance yard at 

5440 Roslyn Street. Existing traffic signal controller cabinets that require removal are identified in the plans.   

 

It is anticipated that existing concrete (M1 type) cabinet foundations can remain in place, and the new 

preformed polymer concrete cabinet foundations will be installed over them. In the event that this is not 

feasible, the existing concrete foundations shall be removed and paid for as Removal of Traffic Signal 

Cabinet Base. 

 

Care shall be taken to not damage existing signal conductors, fiber cable or other wiring to ensure that they 

can be reused upon installation of the new controller cabinet. Conduits and any existing wiring shall be 

preserved for future use as described in the plans. If a new cabinet is not to be placed immediately 

on the foundation, the Contractor is to take appropriate measures to protect existing conduits, 

conductor cables and other signal wiring from damage or tampering. 
 

Times for delivery of removed items to the City & County of Denver Traffic Maintenance yard shall be 

coordinated with Denver Traffic Operations. Contact Chris Lillie at (720) 865-3156. 

 

METHOD OF MEASUREMENT 

 

Subsection 202.11 shall include the following: 

 

Removal of Traffic Signal Controller and Cabinet shall be measured by the number of locations and shall 

include physical removal of the cabinet and interior equipment; and delivery of indicated items to the City 

and County of Denver traffic maintenance yard. Delivery to the maintenance yard shall be considered 

included in the unit price for this item and will not be paid separately. 

 

BASIS OF PAYMENT 

 

Subsection 202.12 shall include the following: 

 

Payment will be made under: 

 

Pay Item          Pay Unit 

Removal of Traffic Signal Controller and Cabinet     Each 
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REVISION OF SECTION 202 

REMOVAL OF TRAFFIC SIGNAL CABINET BASE 

 

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

 

DESCRIPTION 

 

Subsection 202.01 shall include the following: 

 

This work consists of the removal of existing concrete or fiberglass traffic signal cabinet bases. 

 

CONSTRUCTION REQUIREMENTS 

 

Subsection 202.02 shall include the following: 

 

Work shall include the removal of concrete or fiberglass foundations, surrounding surface material, and 

modification/adjustment or replacement of the existing conduit sweeps. All debris is to be disposed of in 

accordance with applicable laws and regulations. Care shall be taken to not damage existing signal 

conductors, fiber cable or other wiring to ensure that they can be reused upon installation of the new 

cabinet foundation. 

 

At any location where the existing cabinet foundation needs to be removed and the new cabinet will be 

installed at a new location; the old foundation shall be replaced with a new traffic pull box and the existing 

conduit adjusted as necessary. All surface materials such as concrete sidewalks shall be repaired in 

accordance with Denver Public Works Rules and Regulations.   

 

Conduits and any existing wiring shall be preserved for future use as described in the plans. If a new cabinet 

is not to be placed immediately on the foundation, the Contractor is to take appropriate measures to protect 

existing conduits, conductor cables and other signal wiring from damage or tampering. 

 

METHOD OF MEASUREMENT 

 

Subsection 202.11 shall include the following: 

 

Removal of Traffic Signal Cabinet Base shall be measured by the number of locations that require the 

physical removal of a concrete or fiberglass foundation. 

 

Work shall include physical removal and disposal of existing foundation and surface material, back-filling 

or repair of excavated foundation location, including any required conduit modifications, adjustments or 

replacement at the removal location. 

 

BASIS OF PAYMENT 

 

Subsection 202.12 shall include the following: 

 

Payment will be made under: 

 

Pay Item          Pay Unit 

Removal of Traffic Signal Cabinet Base      Each 
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REVISION OF SECTION 203 

POTHOLING 

 

Section 203.05(g) of the Standard Specifications shall be modified to include the following: 

 

All surface material disturbed by potholing shall be fully restored in kind, in accordance with the 

provisions of the Standards and Details for the City and County of Denver (April 2000).  

 

METHOD OF MEASUREMENT 

 

Subsection 203.13 shall include the following: 

 

Potholing will be paid for by the number of locations that are potholed for the purpose of locating utilities 

or other underground obstructions that could be impacted by construction related activity. All associated 

work activity and labor, such as removal and replacement of existing pavement and/or sidewalks, 

excavation, backfilling and shoring, shall be considered incidental to the work. 

 

BASIS OF PAYMENT 

 

Subsection 203.14 shall include the following: 

 

Payment will be made under: 

 

Pay Item         Pay Unit 

Potholing         Each 
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REVISON OF SECTION 250 

ENVIRONMENTAL, HEALTH AND SAFETY MANAGEMENT 

 

Section 250 of the Standard Specifications is hereby revised for this project as follows:  

 

DESCRIPTION  
 

Subsection 250.01 shall include the following:  

 

There is potential for encountering hazardous materials in the Project area. Workers shall be alert during 

excavations for visual and olfactory signs of contamination. If soil and/or groundwater contamination is 

encountered during boring and excavation type activities, work will stop immediately and the procedures 

outlined in the Colorado Department of Transportation Specification 250 Environmental, Health and 

Safety Management shall be followed.  

 

METHOD OF MEASUREMENT  

 

Environmental Health and Safety Management shall include the Monitoring Technician hours, material 

sampling and handling of contaminated materials. Analytical work, transportation and material disposal will 

be paid using the Environmental Health and Safety Management Force Account.  

 

BASIS OF PAYMENT  

 

Payment will be made under: 

 

Pay Item        Pay Unit 
F/A Environmental Health and Safety Management   FA 
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REVISION OF SECTION 608 

CONCRETE SIDEWALK 

 

Section 608 of the Standard Specifications shall be deleted in its entirety and replaced with the following: 

 

DESCRIPTION 

 

608.01 This work shall consist of the removal and replacement of concrete sidewalks and curb ramps in 

accordance with these specifications and in conformity with locations shown on the plans or as specified by 

the Engineer or Engineer’s designee in the field. 

 

MATERIALS 

 

608.02 Materials shall meet the requirements specified in the following subsections: 

 

Joint Fillers 705.01 

 

Concrete for sidewalks and curb ramps shall be Class P with an air entrainment of 5-8% to address freeze 

thaw expansion/contraction. Concrete sidewalks shall have a broom finish with natural color as specified 

in subsections 601.02 and 601.03, except that No. 67 coarse aggregate shall be used. 

 

Any curb ramp concrete shall be integrally colored with pigment #1117 as manufactured by Davis Colors 

at the rate of 4 pounds per sack of cement, or of an equal color and intensity approved by the Engineer or 

Engineer’s designee, and cured with a non-pigmented ―clear‖ curing compound.  The Engineer or 

Engineer’s designee may adjust the color additive + or - one pound, if desired. The color and pattern of 

any concrete replacement shall match the adjacent existing concrete. 

 

All concrete used for sidewalks, curb ramps, and driveways shall be reinforced with polypropylene fibers.  

Polypropylene fibers shall be FIBERMESH or FORTA FIBRE.  Length of fibers shall be as recommended 

by the manufacturer.  Add 1.5 pounds FIRBERMESH or FORTA FIBRE per cubic yard of concrete. The 

fiber additive utilized in the concrete mix shall be that supplied by the Fibermesh Company, 4019 Industry 

Drive, Chattanooga, TN, 37416, (800) 635-2308, or approved equal.  The contractor shall submit five (5) 

copies of fibrous concrete reinforcement product data for use by the Engineer.   

 

Concrete will be subject to inspection and tests as required to assure compliance with quality 

requirements. 

 

The use of calcium chloride is prohibited.   

 

CONSTRUCTION REQUIREMENTS 

 

608.03 Concrete Sidewalks 

 

(a)  Excavation. Excavation shall be made to the required depth and to a width that will permit the 

installation and bracing of the forms. The foundation shall be shaped and compacted to a firm even 

surface conforming to the section shown on the plans or as staked in the field. Where excavation to the 

finished grade elevation results in sub-grade of unsuitable soil, the Engineer or Engineer’s designee 

may designate the unsuitable material to be removed and replaced with approved material. The 

removal of unsuitable material and backfill with Class 6 Aggregate Base Course, or other material 

approved by the Engineer or Engineer’s designee, shall not be measured or paid for separately but 



Federal Aid Project Number AQC-M320-075  April 3, 2012 

CDOT Subaccount Number 18536 

 

 
18 

included in the cost of sidewalk.   

-2- 

REVISION OF SECTION 608 

CONCRETE SIDEWALK 

 

(b)  Forms. Forms shall be of wood, metal, or other suitable material, and shall extend for the full depth of 

the concrete. All forms shall be straight, free from warp and of sufficient strength to resist the pressure 

of the concrete without springing. Bracing and staking of forms shall be such that the forms remain in 

both horizontal and vertical alignment until their removal. A satisfactory slip-form method may be 

used.  

 

(c) Placing Concrete. The foundation shall be thoroughly moistened immediately prior to the placing of 

the concrete. The proportioning, mixing and placing of the concrete shall be in accordance with the 

requirements for the class of concrete specified. 

 

(d) Finishing. Finishing shall occur only after the disappearance of bleed water. The addition of 

superficial water to the surface of concrete to assist in finishing operations will not be permitted.  

Sprinkling of pigment onto the fresh surface will not be permitted. 

 

All outside edges of the slab and all joints shall be edged with a 6 mm (¼ inch) radius edging tool. 

 

(e) Joints. Expansion joints, at intervals of not more than 150 m (500 feet), shall be filled with 13 mm (½ 

inch) thick full depth, preformed expansion joint filler. The sidewalk shall be divided into sections by 

dummy joints formed be a jointing tool or other acceptable means as directed. These dummy joints 

shall extend into the concrete for at least ¼ of the depth and shall be approximately 3 mm (1/8 inch) 

wide. Dummy joints shall be spaced at intervals approximately equal to the width of the sidewalk. 

Construction joints shall be formed around all appurtenances such as manholes, utility poles, etc., 

extending into and through the sidewalk. Preformed expansion joint filler 13 mm (½ inch) thick shall 

be installed in these joints. Expansion joint filler 13 mm (½ inch) thick or the thickness indicated shall 

be installed between new concrete and any fixed structure such as a building or bridge. This expansion 

joint material shall extend for the full depth for the contact surface. 

 

(f) Curing. Immediately upon completion of the finishing, sidewalks shall be moistened and kept moist 

for three days, or they shall be cured by the use of membrane forming curing compound. The method 

and details of curing shall be subject to the approval of the Engineer or Engineer’s designee. 

 

During the curing period all traffic, both pedestrian and vehicular, will be excluded. Vehicular traffic 

will be excluded for such additional time as the Engineer or Engineer’s designee may direct.  

 

The contractor shall insure that new concrete items built under this contract drain properly and, as 

such, there are no areas of standing water on the new concrete items.   

 

The Contractor shall protect all new concrete items built under this Contract against defacement, or 

other injury, from any cause.  If said damage cannot be adequately repaired to the satisfaction of the 

Engineer or Engineer’s designee, the Contractor shall remove and replace the unacceptable items at 

Contractor’s expense. 
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REVISION OF SECTION 608 

CONCRETE SIDEWALK 
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REVISION OF SECTION 608 

CONCRETE SIDEWALK 
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 METHOD OF MEASUREMENT 

 

608.05 Concrete sidewalks and curb ramps will be measured by the square yard of finished surface. 

 

Saw cutting & removal of existing sidewalk panels, curb ramps, excavation to the proposed sub-grade 

elevation and backfilling will not be measured or paid for separately but shall be included in the concrete 

installation. 

 

BASIS OF PAYMENT 

 

608.06 The accepted quantities will be paid for at the contract until price for each of the pay items listed 

below that appear in the bid schedule. Sidewalk and Curb ramp replacement will both be paid for as Concrete 

Sidewalk. 

 

Payment will be made under:  

 
Pay Item        Pay Unit 
Concrete Sidewalk        Square Yard 
   
 
Note: For purposes of measurement, the average thickness of concrete replacement shall be assumed to be 
8 inches. The actual thickness of concrete required shall match the depth of the adjacent existing concrete, 
but shall be no less than 6 inches. 
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REVISION OF SECTION 613 

ELECTRICAL CONDUIT - GENERAL 

 
Section 613 of the Standard Specifications is hereby revised for this project as follows: 

 

DESCRIPTION 

 

Subsection 613.01 shall include the following: 

 

This work includes furnishing and installing electrical conduit for use with and without fiber optic or other 

signal cables. All materials furnished, assembled, fabricated, or installed under this item shall be new, 

corrosion resistant and in strict accordance with the details, and these Special Provisions.    

 

CONSTRUCTION REQUIREMENTS 

 

Subsection 613.07 shall include the following: 

 

Directional boring is the preferred method of conduit installation. 2 Inch and 3 Inch Electrical Conduit 

(Plastic) applies to conduits that require installation by means of trenching (open excavation). 2 Inch and 3 

Inch Electrical Conduit (Bored) applies to conduit installed using directional boring or jacking technology. 

Open trenching will not be allowed except as identified in the plans or as directed by the Project Engineer. 

 

Any excavations that are required for the installation of conduit or cable shall be performed in such a 

manner as to avoid unnecessary damage to streets, sidewalks, landscaping, sprinkler systems and other 

improvements. Trenches shall not be excavated wider than necessary for the installation of the electrical 

appurtenances. Excavation shall not be performed until immediately before installation of conduits. The 

material from the excavation shall be placed in a position not to cause damage or obstruction to vehicular 

or pedestrian traffic or interfere with surface drainage. 

 

Trenches shall be made with a rock-wheel or other machine capable of cutting a narrow trench (4") so as 

to allow traffic to pass over prior to back filling. The machine shall be equipped with shields to direct the 

spoil downward and away from passing vehicles, workmen and pedestrians. 

 

Off-street trenches shall be back-filled with the same material that was removed and shall be compacted 

and shaped to match the surrounding surface. On-street trenches within ALL roadway areas shall be back-

filled with CDOT approved Structure Backfill (Flow-Fill) and capped with 9" minimum of Hot Mix 

Asphalt Pavement (Patching) in accordance with Section 403 and City and County of Denver Street Cut 

Regulations if applicable. If surrounding pavement depth is greater than 9 inches, the HMA (Patching) 

depth shall match the existing pavement. 

 

All surface materials including sprinkler systems, landscaping, shrubs, sod grass, and native growth 

vegetation which is disturbed by trenching and back-filling operation shall be restored in kind equal to or 

exceeding the original conditions. 

 

All conduit runs that will not have a copper conductor installed shall have a #14 AWG stranded copper 

conductor placed inside for locating purposes. Locating conductor and tape will not be measured and paid 

separately, but shall be included in the unit price for conduit. 

 

Conduit shall always enter a pull box, hand-hole, or any other type structure from the direction of the run 

only. 
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REVISION OF SECTION 613 

ELECTRICAL CONDUIT – GENERAL 

 

All conduits shall be fully compatible with fiber optic cable. Plastic conduit shall be Schedule 80 in the 

diameters shown on the plans. Each conduit shall be equipped with a pull tape and each bore shall have a 

copper tracer wire of at least 14 gauge. 

 

Each conduit shall be equipped with either a pull rope or pull tape, depending on the length of conduit 

between pull boxes.  

  

Each conduit with a length greater than 400 feet between pull boxes, shall be equipped with a pull 

tape. The pull tape shall have a minimum tensile strength of 1250 lbs. and be of a design and manufacture 

that prevents cutting or burning into the conduit during cable installation. 
 

Each conduit with a length of 400 feet or less between pull boxes shall be equipped with a pull rope or pull 

tape. The pull rope shall have a minimum tensile strength of 1250 lbs. 

 

Plastic PVC conduit shall be certified by the manufacturer as meeting ANSI/UL 6 and 651. The 

manufacturer shall be ISO 9000 compliant.  

  

If the contractor is unable to jack or bore the conduit at the lengths shown on the plans from pull box to 

pull box, all splice couplings and associated work to splice the conduit shall be included in the cost of this 

item. This shall include excavation down to the required depth of conduit at the splice location. Also 

included in the cost of this item are all landscape repairs, which will be required after excavation of 

conduit at all splice locations. All splice couplings shall be water and air tight and installed at a depth to 

match the remaining run of conduit. No elevation difference will be allowed.  Splices shall be kept to a 

minimum and all locations shall be approved by the City. Additional pull boxes shall not be substituted for 

splices. 

 

All conduit bends, including factory-installed bends, shall not have a bend radius less than six times the 

inside diameter of the conduit. 

 

Conduit plugs for sealing conduit shall also be supplied and installed in all open conduit ends as soon as 

the conduit is installed. Plugs shall be durable, fabricated from no metallic parts, be of the split design to 

allow removal and reinstallation around in-place cables and be easily removable and reusable. Plugs shall 

be capable of being installed by hand without any tools and shall provide a water and air tight seal of at 

least 100 psi and shall cause no damage to the cable when installed. 

 

At some locations (as illustrated on the Plans or in these specifications, or as directed by the Engineer), 

new conduits shall be installed in an existing pull box. At these locations, the Contractor shall carefully 

excavate around the pull box and install the new conduit in the pull box in a manner that meets the 

requirements of this Special Provision. The Contractor shall not damage the existing pull box. If the 

existing pull boxes or concrete collars are cracked or damaged during conduit installation, the Contractor 

shall be required to replace either or both conforming to the requirements of the contract at no additional 

cost. 
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REVISION OF SECTION 613 

ELECTRICAL CONDUIT - GENERAL 
 

At locations that require conduit to be installed above ground, such as connections to surface mounted pull 

boxes, Liquid-tight Flexible Metal Conduit (LFMC) shall be provided with appropriate fittings and 

connection hardware. Such conduit shall have a galvanized, high-tensile strength, flexible steel strip inner 

core (helically wound with sealing cord), and the outer core shall be a UV resistant, liquid-tight smooth 

PVC sheath that is ―keyed‖ into the inner steel core.  

 

METHOD OF MEASUREMENT 

 

Subsection 613.10 shall include the following: 

 

Electrical Conduit will be measured by the Linear Feet of conduit, and shall be installed in accordance 

with the Plans, these Special Provisions, the Project Standards or as directed by the Engineer or Engineer’s 

designee. Electrical Conduit will include groundwork, sweeps, pull cord, copper tracer wire, adapters, 

fittings, splice couplings, conduit plugs (for conduits both with and without fiber optic cable), equipment, 

labor, and all other items necessary to complete the work. Potholing shall be paid for separately. 

 
Replacement of irrigation systems and landscaping shall be considered incidental to the conduit 
installation and will not be paid for separately. 

 

BASIS OF PAYMENT 

 

Subsection 613.12 shall include the following: 

 

Payment will be made under: 

 
Pay Item         Pay Unit 
2 Inch Electrical Conduit (Plastic)      Linear Feet 
3 Inch Electrical Conduit (Plastic)      Linear Feet 
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REVISION OF SECTION 613 

PULL BOX – GENERAL 

  

Section 613 of the Standard Specifications is hereby revised for this project as follows: 

 

DESCRIPTION 

 

Subsection 613.01 shall include the following: 

 

At locations shown in the plans, the Contractor shall install one or more pull boxes of the size and type 

indicated in the following section. This work shall also include the removal and replacement of existing 

pull boxes at locations specified in the plans. 

 

MATERIALS 

 
Subsection 613.02 shall include the following: 
 

All traffic signal pull boxes, except surface mounted ones, shall be made of fiberglass reinforced polymer 
concrete and shall be designed to support a minimum service load of 15,000 pounds over a 10" x 10" 
square. Pull boxes shall be of the type specified in the plans. The pull box shall have a detachable cover 
that has a skid-resistant surface. Any boxes that are installed to house traffic signal cables shall have the 
words ―TRAFFIC SIGNAL‖ physically impressed (not painted) on its top. The traffic pull boxes shall 
have minimum inside dimensions of 30.5‖ long by 17.5‖ wide by 24‖ deep. Electric pull boxes, or Pull 
Box (Type A), shall have the words ―ELECTRIC‖ physically impressed on their top. The pull box shall 
have minimum inside dimensions of 23.25‖ long by 13.75‖ wide by 12‖ deep. Non-standard bolts shall not 
be used  
 
All traffic communication pull boxes shall have the words ―TRAFFIC COMM‖ physically impressed (not 
painted) on its top. The interconnect pull boxes or Pull Box (Special) shall have minimum inside 
dimensions of 30.5‖ long by 17.5‖ wide by 24‖ deep. The covers shall be attached to the pull box body by 
screw-in bolts and shall have two lift slots to aid in the removal of the lid. 
   

Pull boxes that are to be in traveled ways shall be outfitted with traffic bearing lids rated for HS 20-44 

loads. The pull boxes shall have a special concrete footing extending 8 inches around the outside and 6 

inches around the inside of the pull box bottom, as shown in the plans. Pull boxes installed in dirt or 

landscape areas shall have a 12 inch wide by 6 inch thick concrete collar placed around the top in lieu of 

the concrete footing, as shown in the plans.  

  

When the plans call for a fiber optic cable location marker to be installed at the pull box location, the 

concrete foundation support for the location marker shall be placed monolithically with the concrete collar.   

 

All concrete collars, footings, and location marker supports shall be Portland Cement Concrete Class B 

and shall be in accordance with Section 601.  
 
At some intersections, existing pull boxes and conduits may need to be modified to accommodate 
minimum bend requirements of interconnect cable and/or splice closures. At the direction of the Engineer 
or Engineer’s designee, the Contractor shall remove existing pull boxes and replace with a pull box large 
enough to meet the interconnect manufacturer’s recommended minimum bend radius or the splice closure 
requirements. Replacement of pull boxes to accommodate these requirements will be paid for as Pull Box 
(Special), Pull Box (Traffic) or Pull Box (Type A) as specified in the plans. 
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REVISION OF SECTION 613 

PULL BOX – GENERAL 
 
Pull Box (Surface Mounted), if specified, shall be a watertight aluminum type enclosure with a hinged 
front door and have a least a NEMA 3R rating. Such enclosures are intended for above ground 
applications only, and the hinged door shall be provided with both a weather tight seal and a key lock 
mechanism. Surface mounted pull boxes shall be of the dimensions shown in the plans (or a minimum 20‖ 
long by 16‖ high by 8 inches deep), and shall be mounted on or embedded into hard surfaces such as 
bridge decks, concrete barriers, retaining walls, or buildings, as shown on the plans. Surface mounted pull 
boxes shall be attached using 3/8-inch epoxy anchors or other methods, as approved by the Engineer. 
Surface mounted pull boxes shall not be used for ground installations. Connection between surface 
mounted pull boxes and nearest communication pull boxes shall be by means of Liquid-tight Flexible 
Metal Conduit (LFMC).   

 

METHOD OF MEASUREMENT 
 
Subsection 613.11 shall include the following: 
 

Pull Box (Special), Pull Box (Surface Mounted), Pull Box (Traffic) and Pull Box (Type A) shall include 
the removal of any existing pull box, installation of the new pull box, modification of conduit ends, 
restoration of disturbed surface materials, and all other work necessary to complete the installation. Pull 
Box – General shall be measured and paid on the basis of the number of pull boxes installed as specified in 
the plans. 

 

BASIS OF PAYMENT 

 

Subsection 613.12 shall include the following: 

 

Payment will be made under: 
 

Pay Item        Pay Unit 

Pull Box (Special)       Each 

Pull Box (Traffic)       Each  

Pull Box (Type A)       Each 
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REVISION OF SECTION 613 

CONDUIT AND FIBER REPAIR 

  

Section 613 of the Standard Specifications is hereby revised for this project as follows: 

 

DESCRIPTION 

 

Subsection 613.01 shall include the following: 

 

This work includes replacing damaged fiber optic cables and repairing underground communication 

conduit that are discovered to be damaged along the project corridor(s). 

 

CONSTRUCTION REQUIREMENTS 

 

Subsection 613.10 shall include the following: 

 

The Contractor shall be responsible for proofing all existing fiber optic cables that are located between 

each of the traffic signal controller cabinets within the project limits. Proofing shall be conducted to 

establish the integrity of all used and unused fiber optic strands. 

 

Any fiber optic cable strands that are discovered to be damaged shall be located in the field and repaired 

by means of replacing fiber optic cable between existing communication pull boxes. In addition to 

repairing/replacing the fiber optic cable, it is anticipated that damaged conduit will also be encountered at 

the location where the fiber cable was damaged. Any damage to existing communication conduit shall also 

be repaired before replacing the fiber optic cable. 

 

Fiber repair work shall include testing of the fiber optic cable to verify the integrity of the fiber strands 

(refer to the testing project special provision herein).  

 

METHOD OF MEASUREMENT 

 

Subsection 613.11 shall include the following: 

 

Fiber optic cable and conduit repair work shall include all labor and materials, including excavation and 

backfilling, required to restore the integrity of the fiber optic cable and associated communication conduit 

to a fully functional and protected state. This work shall also include isolating the exact location of the 

damaged fiber cable and conduit. 

 

No separate payment will be made for fiber optic cable, communication conduit/fittings, fiber splicing, 

optical enclosures, or fiber optic cable testing. 

 

BASIS OF PAYMENT 

 

Subsection 613.12 shall include the following 

 

Payment will be made under: 

 

Pay Item        Pay Unit 

Conduit and Fiber Repair                   Each 
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REVISION OF SECTION 614 

TRAFFIC SIGNAL CABINET BASE (CONCRETE) 

  

Section 614 of the Standard Specifications is hereby revised for this project as follows: 
 

DESCRIPTION 

 
Subsection 614.01 shall include the following:  
 

This work shall consist of the installation of a new concrete foundation for supporting an M1 and G-type 

(UPS) cabinet, or at some locations, just an expanded G-type concrete base immediately adjacent to an 

existing concrete, M1-type cabinet base.  

 

CONSTRUCTION REQUIREMENTS 

 

Subsection 614.10 shall include the following: 

 

At locations specified in the plans where the existing concrete or fiberglass foundation will be removed, 

and a new M1 and G-type cabinet will be installed, a full concrete foundation shall be installed. The 

dimensions of the base shall be approximately 66‖ by 24‖ by 24‖ high. 

 

At locations specified in the plans where an existing M1-type concrete base is to remain in place, and a 

new M1 and G type cabinet are to be installed, an expanded concrete base shall be installed. This 

expanded base will support a City furnished G-Type UPS Cabinet. The dimensions of the expanded base 

shall match the height and width of the existing M1 base, or approximately 24‖ by 24‖ by 24‖ high. The 

space between each of the concrete bases shall be fully sealed with a non-shrinkable type, concrete grout. 

 

If the cabinet base needs to be relocated from its existing location, the Contractor shall ensure that a 

minimum 4’ wide pedestrian path is maintained in the sidewalk (a 5’ width is preferred by the City). 

A 4’ X 4’ landing zone (5’ X 5‖ preferred) is also required to be maintained at the top of any curb ramp. 

 

Prior to starting foundation construction, the Contractor shall obtain field verification of the cabinet 

location from the Engineer or Engineer’s designee. 

 

METHOD OF MEASUREMENT 

 

Subsection 614.13 shall include the following: 

 

The unit price for the installation of a full or expanded cabinet base shall include all labor and materials 

required to install the concrete foundation, mounting hardware, cabinet conduit connections/fittings, 

excavation/backfill and sidewalk modifications (surface preparation and repair). 

 

BASIS OF PAYMENT 

 

Subsection 614.14 shall include the following: 

 

Payment will be made under: 

 

Pay Item        Pay Unit 

Concrete Footing (Cabinet Base)                  Each 
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REVISION OF SECTION 614 

TRAFFIC SIGNAL CABINET BASE (INSTALL ONLY) 

  

Section 614 of the Standard Specifications is hereby revised for this project as follows: 
 

DESCRIPTION 
 
Subsection 614.01 shall include the following:  

 
This work shall consist of installing a City furnished preformed polymer concrete traffic signal controller 

cabinet base as shown on the plans and in accordance with the City & County of Denver standards. The 

base will fit the City and County of Denver’s P-Type Traffic Signal Controller Cabinet. Dimensions of the 

―P‖ Cabinet Base are shown on Standard Drawing 16.1.16 in the latest City & County of Denver’s Traffic 

Engineering Services Traffic Signal Standards. 

 

CONSTRUCTION REQUIREMENTS 

 

Subsection 614.10 shall include the following: 

 

If the cabinet base needs to be relocated from its existing location, the Contractor shall ensure that a 

minimum 4’ wide pedestrian path is maintained in the sidewalk (a 5’ width is preferred by the City). 

A 4’ X 4’ landing zone (5’ X 5‖ preferred) is also required to be maintained at the top of any curb ramp. 

 

Prior to starting cabinet base installation, the contractor shall obtain field verification of the location of the 

base from the Engineer or Engineer’s designee. 

 

Cabinet base installation shall include all labor and materials to completely install a new P-type cabinet 

base for the controller cabinet as specified in the plans. This is to include all conduit installation and 

modification work, back-filling, and repair to all surrounding surface/area. 

 

METHOD OF MEASUREMENT 

 

Subsection 614.13 shall include the following: 

 

The traffic signal cabinet base and installation will not be measured and paid for separately, but shall be 

incidental to the Traffic Signal Controller and Cabinet installation. 

 

BASIS OF PAYMENT 

 

Subsection 614.14 shall include the following: 

 

Traffic signal cabinet base and installation will not be paid for separately, but shall be included in the cost 

of the Traffic Signal Controller and Cabinet installation. 
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REVISION OF SECTION 614 

TRAFFIC SIGNAL CONTROLLER AND CABINET (INSTALL ONLY) 

 
Section 614 of the Standard Specifications is hereby revised for this project as follows: 

 
DESCRIPTION 

 

Subsection 614.01 shall include the following: 

 

This work shall consist of the complete replacement of existing M1-Type Cabinets and Controller 

assemblies. This replacement will include the installation of a city furnished M1 or P-Type Cabinet; an 

ASC/3 type traffic signal controller & cabinet assembly; a malfunction management unit (MMU); vehicle 

detector amplifiers; a G-type (UPS) Cabinet, an Uninterrupted Power Supply System, and other ancillary 

hardware. This work also includes the installation of a preformed polymer concrete base at any P-cabinet 

location. All work shall be in accordance to the City and County of Denver standards. 

 

MATERIALS 

 

Delete Subsection 614.08 (c) and replace with the following: 

 

All existing cabinets will be replaced with M1 or P type cabinets per the City & County of Denver Traffic 

Standards. Each P cabinet shall be installed on a City furnished preformed polymer concrete base, and 

each M1 cabinet will be installed on a concrete base. Contact Chris Lillie at 720-865-0466 for cabinet 

assembly requirements and all other necessary auxiliary hardware. 

 

The Contractor shall pick-up each of the traffic signal controllers, cabinet assemblies, preformed bases and 

UPS from the City and County of Denver Traffic Operations Center at 5440 Roslyn Street, Building E. 

The Contractor shall coordinate pick-up times with the Engineer or Engineer’s designee.  

 

Controller cabinet assemblies shall include an integrated uninterrupted power supply (UPS) unit that 

complies with the City and County of Denver standards (refer to UPS specification herein). 

 

CONSTRUCTION REQUIREMENTS 

 

Subsection 614.10 shall include the following: 

 

The Contractor shall demonstrate successful traffic signal operations at all new controller and cabinet 

locations to the satisfaction of the Engineer or Engineer’s designee prior to acceptance of this item. For 

new signal installations, the Contractor shall contact the Engineer or Engineer’s designee 3 days before 

turning on signal. Work shall include all required programming of controllers and establishing or re-

establishing all required wiring connections. Phasing and timing information at each location shall be 

furnished to the Contractor by the City & County of Denver. 

 

All new wiring shall conform to City & County of Denver and International Municipal Signal Association 

(IMSA) specifications. 
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REVISION OF SECTION 614 
TRAFFIC SIGNAL CONTROLLER AND CABINET (INSTALL ONLY) 

 

 

METHOD OF MEASUREMENT 

 

Subsection 614.13 shall include the following: 

 

The unit price for the installation of traffic signal controllers, cabinets, UPS and preformed bases shall 

include all labor, materials, ancillary hardware, wiring and wiring re-connection required to provide 

successful operation of the item. The contractor shall be responsible for reconnection of Xcel Energy 

power feed as part of the work. Removal and disposal of existing cabinets shall be in accordance with the 

Project Special Provision for the referenced item. 

 

Installation of City furnished, preformed polymer concrete bases for P-type cabinets shall be included in 

the work. Installation of M1 concrete cabinet bases shall be paid for separately. 

 

BASIS OF PAYMENT 

 

Subsection 614.14 shall include the following: 

 

Pay Item        Pay Unit 

Traffic Signal Controller and Cabinet (Install Only)                Each 
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REVISION OF SECTION 614 

SPREAD SPRECTRUM / ETHERNET RADIO (INSTALL ONLY) 

 

Section 614 of the Standard Specifications is hereby revised for this project as follows: 

 

Subsection 614.01 shall include the following: 

 

This work shall consist of installing spread spectrum / Ethernet radio assemblies to be furnished by the 

City & County of Denver. The assemblies will consist of the following equipment: 

1. Spread Spectrum / Ethernet Radio Transceiver 

2. Antenna 

 

Subsection 614.13 shall include the following: 

 

Spread Spectrum / Ethernet Radio will be measured by the number of ―Complete Systems‖ installed at 

each location identified in the plans. The work shall include all material, equipment and labor needed 

to provide a fully operational signal communication system, including but not limited to cables, surge 

suppressors, mounting hardware, etc. All hardware shall meet or exceed the radio manufacturer’s 

specifications. 

 

The Contractor shall pick-up each of the spread spectrum / Ethernet radio assemblies from the City 

and County of Denver Traffic Operations Center at 5440 Roslyn Street, Building E. The Contractor 

shall coordinate pick-up times with the Engineer or Engineer’s designee.  
 
Subsection 614.14 shall include the following: 
 
 Payment will be made under: 
 
 Pay Item         Pay Unit 
 Spread Spectrum Radio (Install Only)      Each 
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REVISION OF SECTION 614 

TELEMETRY (FIELD) 

 

Section 614 of the Standard Specifications is hereby revised for this project as follows. 
 

DESCRIPTION 
 
Subsection 614.01 shall include the following: 
 

This work consists of fan-out and termination of fiber optic communication cable at each traffic signal 
controller cabinet location identified in the plans. The work also includes installing all necessary telemetry 
equipment, including but not limited to optical splice closures, field patch panels, splice organizers, cables, 
pigtails/jumpers and labels. 
 
This work also includes installation of City furnished fiber optic transceivers and/or Ethernet fiber 
switches. 
 
At every cabinet or optical closure, only the existing fiber strands that are spliced and/or connected to a 
patch panel or other internal device in the field, or as specified by Denver Traffic, are required to be 
landed. All cut and unconnected fibers shall be coiled neatly in a splice organizer. 
 
The same color-coded pairs of fibers and/or wires shall be used throughout the entire project unless 
specified otherwise in the plans. Gel filling compound shall be removed using filled cable cleaner. 

 
MATERIALS 

 
Subsection 614.08 shall include the following: 
 

Fiber Optic Patch Pigtail: Fiber optic pigtail cables shall consist of Multi-Mode (MM) fiber strands 

housed individually in protective jackets. Both ends of the cable shall be connected. Fiber optic patch cord 

cable shall be suitable for operation over a temperature range of -30 degrees to +60 degrees Celsius. The 

length of fiber optic patch cord cables shall be suitably long to be connected between the interconnect 

patch panel and the communication equipment (optical transceivers, ethernet switches, etc). Patch cord 

couplings shall be compatible with termination points. Appropriate strain relief in the cabinet (through 

cable Velcro wraps) shall be installed at a minimum of three locations. Sufficient slack shall be left to 

allow relocation of the equipment anywhere in the cabinet. The attenuation of a fiber optic patch cord 

cable after installation, not including the connector loss, shall not exceed 0.1 dB measured at 850 nm and 

1300 nm. 
 
Connectors:  The ceramic ferrule connector shall be either LC or an AT&T ST style compatible field 

mounted connector. The connector shall be compatible with a physical contact (PC) finish.  All connectors 

shall be polished to a PC finish such that the return loss per mated pair of connectors is less than -25 dB. 

The return loss when the connector is mated with previously installed connectors shall be less than -18 dB. 

The connector insertion loss shall not be greater than 0.20 dB (typical). The connector loss shall not vary 

more than 0.20 dB after 1000 repeated matings. Tensile strength shall withstand an axial load of 20 lb. 

with less than 0.20 dB change. 

 

Index matching fluids or gels shall not be used. The connectors shall be compatible with the optical fiber 

surrounding jacket and shall be installed on one end of the optical fiber in accordance with the 

manufacturer’s recommended materials, equipment and practices. The connector shall be suitable for the 

intended environment and shall meet the following environmental conditions: 
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TELEMETRY (FIELD) 

 

Operating Temperature:  -40
o
 to +80

o
 C 

Storage Temperature:   -40
o
 to +85

o
 C 

 

The connector loss shall not vary more than 0.20 dB over the operating temperature range.  Connectors 

shall be protected by a suitably installed waterproof protection cap. 

 

Miscellaneous Cabling:  Cable from fiber optic transceiver to Port 3 controller harness shall be 25-pin 

cable Model 44982G4 or approved equal. The Contractor shall deliver transceivers to the City’s Traffic 

signal shop. Contact Joe Strauss (720) 865-3984 for coordination. 

 

Optical Splice Closures: Coyote Runt, Coyote Pup and Coyote Express Type closures shall be provided 

for splicing lateral fiber optic cables to the main (backbone) fiber cable in all pull box locations that are 

identified in the plans. All closures shall include 1-inch future port kit (part no. 8003408, Pre-Formed Line 

Products. The Coyote Runt Closure shall be used at locations with 3 fiber optic cables. In locations 

requiring more than 3 cables, a Coyote Pup Closure shall be installed. 

 

METHOD OF MEASUREMENT 

 

Subsection 614.13 shall include the following: 

 

Telemetry (Field) shall be measured by the total number of cabinets at which the interconnect cable is 

fanned out, terminated, connected, patch panels and fiber-optic interfaces installed. All labor and materials 

required to perform panel installations, provide in-cabinet strain relief, fan-out, cable termination and 

connection to the controller is considered included in the unit price for this item. 

 

BASIS OF PAYMENT 

 

Subsection 614.14 shall include the following: 

 

Payment will be made under: 
 

 Pay Item         Pay Unit 
 Telemetry (Field)        Each 
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REVISION OF SECTION 614 

TEST FIBER OPTIC CABLE 

 

Section 614 of the Standard specifications is hereby revised for this project as follows: 

 

DESCRIPTION 

 

Subsection 614.01 shall include the following: 

 

Testing of fiber optic cable shall be by means of an optical time-domain reflectometer (OTDR) for both an 

on-reel test of the fiber optic cable prior to installation and a final test after all cable splicing and 

termination is complete. All backbone strands and lateral strands shall be tested.  This shall include bare 

fiber testing on backbone cables after installation. This bare fiber testing will be considered as a final 

OTDR test for those strands not terminated in the Traffic Operations Center.  In addition, an optical power 

meter test shall be conducted on fiber strands which devices are to be connected.  The power meter test 

shall be conducted from the Traffic Operations Center to the field cabinet.    

 

Test Fiber Optic Cable shall consist of the testing of either multimode or Single Mode fiber optic cable as 

shown and tabulated in the plans. 

 

TESTING 

 

Subsection 614.10 shall include the following: 

 

The guidelines for fiber optic cable testing include: 

(1) Test jumpers and patch cords must be of the same fiber core size and connector type as the cable 

system: 

 Multimode fiber 62.5/125 m 

 Single Mode fiber 8.3/125 m 

(2) The light source and OTDR must operate within the range of 850 30 nm or 1300 20 nm for 

multimode testing in accordance with ANSI/EIA/TIA-526-14. 

(3) The light source and OTDR must operate with the range of 1310 10 nm or 1550 20 nm for Single 

Mode testing in accordance with ANSI/EIA/TIA-526-7. 

(4) The power meter and the light source must be set to the same wavelength during testing. 

(5) The power meter must be calibrated and traceable to the National Institute of Standards and 

Technology (NIST). 

(6) All system connectors, adapters and jumpers must be cleaned as per manufacturer’s instructions before 

measurements are taken. 

 

A) Fiber Optic Cable Testing Equipment. The following is required to perform fiber optic cable tests: 

(1) An OTDR 

(2) A test reel, if necessary 

(3) A light source at the appropriate wavelength 

(4) Optical Power Measurement Equipment 

(5) Test Jumpers as specified below 
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REVISION OF SECTION 614 

TEST FIBER OPTIC CABLE 

 

Multimode Fiber Testing 

 

CPR Test Jumper-1 shall be 1-5 meters long with connectors compatible with the light source and power 

meter and have the same fiber construction as the link segment being tested. 

 

CPR Test Jumper-2 shall be 1-5 meters long with connectors compatible with the light source and power 

meter. Test Jumper-2 shall contain Class IV a single-mode fiber for tests on 1300 nm light sources and 

from which is single-moded at 850 m for tests on 850 nm light sources. 

 

Single Mode Fiber Testing 

 

CPR Test Jumper-1 and Test Jumper-2 shall be 1-5 meters long with connectors compatible with the light 

source and power meter and have the same fiber construction as the link segment being tested. 

 

B)  Optical Fiber Cable Testing with OTDR. The Contractor shall perform an OTDR test of all fibers in   all 

tubes on the reel prior to installation of the fiber. The test results shall be supplied to the Engineer prior to 

installation of the cable. 

 

All fiber testing shall be performed on all fibers in the completed end-to-end system. Testing shall consist 

of a bi-directional end-to-end OTDR trace performed per TIA/EIA-455-61. The system margin loss 

measurements shall be provided at 850 and 1300 nm for multimode fibers and 1310 and 1550 for Single 

Mode fibers. If the Plans require installation of a fiber optic patch panel, the Contractor shall supply patch 

cords to patch all terminated fibers through the panel for all fiber testing. If patch cords are specified in the 

Plans for final equipment installation, these patch cords shall be connected using a test coupling for the 

end-to-end test. 

 
Test

Coupling

Test

Coupling

Test Patch Cords

Supplied by

Contractor

Transceiver

Patch Cords

Transceiver

Patch Cords
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OTDR readings will be used to ensure proper installation and to troubleshoot faults. OTDR signature 

traces will be used for documentation and maintenance. An OTDR provides an indirect estimate of the loss 

of the cable plant, generally, more accurate or reliable values will be obtained by using an Optical Power 

Meter. For fibers that are identified in the Plans to be left unterminated, an OTDR shall be used to test 

end-to-end attenuation. 

 

Loss numbers for the installed link shall be calculated by taking the sum of the bi-directional 

measurements and dividing that sum by two. 

 

The Contractor shall use an OTDR that is capable of storing traces electronically and shall save each final 

trace. 

 

To ensure the traces identify the end points of the fiber under test and the fiber designation, the Contractor 

shall use a test reel, if required, to eliminate the ―dead zone‖ at the start of the trace so that the start of the 

fiber under test can be identified on the trace. Indicate the length of the test reel for all test results. 

 

If the fiber designation is not indicated on the trace itself, the Contractor shall provide a cross-reference 

table between the stored trace file name and the fiber designation. 

 

In compliance with EIA/TIA-455-61 ―Measurement of Fiber or Cable Attenuation Using an OTDR‖ the 

Contractor shall record the following information during the test procedure: 

 

(1) Names of personnel conducting the test. 

(2) Type of test equipment used (manufacturer, model, serial number, calibration date). 

(3) Date test is being performed. 

(4) Optical source wavelength and spectral width. 

(5) Fiber identification. 

(6) End point locations. 

(7) Launch conditions  

(8) Method of calculation for the attenuation or attenuation coefficient. 

(9) Acceptable link attenuation. 

 

When entering the fiber information into the ODR, the Contractor shall distinguish each fiber by entering 

the actual fiber number of the cable. 

 

C)  Optic Fiber Cable Testing with Optical Power Meter. The Contractor shall conduct an Optical Power 

Meter Test for each fiber installed.  The results shall be compared to the optical budget of the device being 

connected.  If the power meter test indicates a reading that is outside of the devices’ los budget, a 

replacement device shall be provided. 

 

Multimode segments shall be tested in one direction at both the 850 nm and the 1300 nm wavelength. 

 

Single Mode segments shall be tested in one direction at both the 1310 nm and 1550 nm wavelength. 
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In compliance with TIA/EIA-526-14A ―Optical Power Loss Measurements of Installed Multimode Fiber 

Cable Plant‖ and TIA/EIA-526-7 ―Measurement of Optical Power Loss of Installed Single-Mode Fiber 

Cable Plant,‖ the following information shall be recorded during the test procedure: 

 

(1)  Names of personnel conducting the test. 

(2) Type of test equipment used (manufacturer, model, serial number, calibration date). 

(3) Date test is being performed. 

 

(4) Optical source wavelength, spectral width, and for multimode, the coupled power ratio (CPR).  

(5) Fiber identification. 

(6) End point locations. 

(7) Test direction. 

(8) Reference power measurement (when not using a power meter with a Relative Power 

Measurement Mode).  

(9) Measured attenuation of the link segment. 

(10) Acceptable link attenuation. 

 

The minor attenuation differences due to test direction are on par with the accuracy and repeatability of the 

test method. Lateral segments within a building are limited to 90 meters. Therefore, attenuation differences 

caused by wavelength are insignificant, and as a result, single wavelength testing is sufficient. 

 

D)  Acceptable Attenuation Values. Acceptable attenuation values shall be calculated for each fiber tested. 

These values represent the maximum acceptable test values. 

 

1) Multimode Fiber. The general attenuation equation for any multimode link segment is as follows: 

 

Acceptable Link Attn. = Cable Attn. + Connection Attn. + Splice Attn. + CPR Adj. 

 

62.5 m Multi-mode Attenuation Coefficients: 

 

Cable Attn.=Cable Length (km) x (3.40 dB/km@850 nm or 1.00 dB/km@1300 nm) 

Connection Attn. (ST or SC connectors)=(No. of Connections x 0.39 dB)+0.42 dB. 

Connection Attn. (LC connectors)=(No. of Connections x 0.14 dB)+0.24 dB. 

Splice Attn. (Mechanical or Fusion)=Splices x 0.30 dB. 

CPR Adj.=See table below. 

 

A connection is defined as the joint made by mating two fibers terminated with re-mateable connectors 

(e.g. ST, SC, LC). 

 

Multi-mode Light Source CPR Adjustment 

 
Cat. 1 

Overfilled 
Cat. 2 Cat. 3 Cat. 4 

Cat. 5 

Underfilled 

Links with ST or SC Connections +0.50 0.00 -0.25 -0.50 -0.75 

Links with LC Connections +0.25 0.00 -0.10 -0.20 -0.30 

 



Federal Aid Project Number AQC-M320-075  April 3, 2012 

CDOT Subaccount Number 18536 

 

 
39 

 

-5- 

REVISION OF SECTION 614 

TEST FIBER OPTIC CABLE 

 

The Coupled Power Ratio of a light source is a measure of the modal power distribution launched into a 

multimode fiber. A light source that launches a higher percentage of its power into the higher order modes 

of a multimode fiber produces a more over-filled condition and is classified as a lower category than a 

light source that launches more of its power into just the lower order modes producing an under-filled 

condition. Under-filled conditions result in lower link attenuation, while over-filled conditions produce 5- 

higher attenuation. Therefore, adjusting the acceptable link attenuation equation to compensate for a light 

source’s launch characteristics increases the accuracy of the test procedure. 

 

 Singlemode Fiber. The general attenuation equation for any Single Mode link segment is as follows: 

 

Acceptable Link Attn. = Cable Attn. + Connector Attn. + Splice Attn. 

 

8.3 m Single-mode Attenuation Coefficients: 

 

Cable Attn.=Cable Length (km) x (0.34 dB/km@1310 nm or 0.25 dB/km@1550 nm) 

Connection Attn. (ST or SC connectors)=(No. of Connections x 0.39 dB)+0.42 dB. 

Connection Attn. (LC connectors)=(No. of Connections x 0.14 dB)+0.24 dB. 

Splice Attn. (Mechanical or Fusion)=Splices x 0.30 dB. 

 

 

E) Test Procedures. All fiber testing shall be performed on all fibers in the completed end-to-end system. 

 

(1) Multimode Fiber. The multimode fiber cable test shall be conducted as follows: 

 

Clean the test jumper connectors and the test coupling per manufacturer’s instructions. 

Follow the test equipment manufacturer’s initial adjustment instructions. 

Connect Test Jumper-1 between the light source and the power meter. Avoid placing bends in the jumper 

that are less than 100 mm (4 inches) in diameter. 

 

TX RX

Optical

Power

Meter

Light

Source

Test Jumper-1

 
 

If the power meter has a Relative Power Measurement Mode, select it. If it does not, reduce the Reference 

Power Measurement (Pref). If the meter can display power levels in dBm, select this unit of measurement 

to simplify subsequent calculations. 

 

Disconnect Test Jumper-1 from the power meter. Do NOT disconnect the test jumper from the light 

source. 
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Connect Test Jumper-2 between the power meter and Test Jumper-1 using the test coupling. Test Jumper-

2 should include a high order mode filter. This can be accomplished by wrapping the jumper three times 

around a 30 mm (1.2 inches) diameter mandrel. 

 

 

TX RX

Optical

Power

 Meter

Light

Source

Test Jumper-2Test Jumper-1

Test

Coupling

Mode Filter

Mandrel Wrap  
 

Record the Power Measurement (Psum). If the power meter is in Relative Power Measurement Mode, the 

meter reading represents the CPR value. If the meter does not have a Relative Power Measurement Mode, 

perform the following calculation: 

 

If Psum and Pref are in the same logarithmic units (dBm, dBu, etc.): 

CPR (dB) = Psum - Pref 

If Psum and Pref are in watts: 

CPR (dB)= 10 x log10 [Osum/Pref] 

 

 

(2) Single Mode Fiber. The Single Mode Optical Power Meter fiber test shall be conducted as follows:  

 

Clean the test jumper connectors and the test coupling per manufacturer’s instructions. 

Follow the test equipment manufacturer’s initial adjustment instructions. 

Connect Test Jumper-1 between the light source and the power meter. Avoid placing bends in the jumper 

that are less than 100 mm (4 inches) in diameter. 

 

TX RX

Optical

Power

Meter

Light

Source

Test Jumper-1

 
 

If the power meter has a Relative Power Measurement Mode, select it. If it does not, reduce the Reference 

Power Measurement (Pref). If the meter can display power levels in dBm, select this unit of measurement 

to simplify subsequent calculations. 

 

Disconnect Test Jumper-1 from the power meter. Do NOT disconnect the test jumper from the light 

source. 
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Attach Test Jumper-1 to one end of the cable plant to be measured and Test Jumper-2 to the other end. 

 

TX RX

Optical

Power

Meter

Light

Source

Test Jumper-2Test Jumper-1

Test

Coupling

Test

Coupling  
 

 

Record the Power Measurement (Psum). If the power meter is in Relative Power Measurement Mode, the 

meter reading represents the true value. If the meter does not have a Relative Power Measurement Mode, 

perform the following calculation: 

 

If Psum and Pref are in the same logarithmic units (dBm, dBu, etc.): 

CPR (dB) = Psum - Pref 

If Psum and Pref are in watts: 

CPR (dB)= 10 x log10 [Osum/Pref] 

 

F) Test Acceptance. The Contractor shall demonstrate that each Optical Power Test results in acceptable 

attenuation values. 

 

The Contractor, solely at the Contractor’s cost, shall remake any fusion splices that have test results 

exceeding acceptable attenuation values. 

The Contractor, solely at the Contractor’s cost, shall retest any fiber links that have been re-spliced. 

 

The Contractor, solely at the Contractor’s cost, shall bring any link not meeting the requirements of this 

specification into compliance. 

 

G) Submittals. The Contractor shall submit test results documentation as both a hard copy and electronic 

copy. 

 

After each reel test, the Contractor shall submit two (2) hard copies of the OTDR trace for every fiber on 

the reel. After installation, the Contractor shall submit two (2) hard copies of the OTDR trace for every 

spliced fiber. Hard copy traces shall be organized and bound in logical order in an 8 ½‖ x 11‖ 3 ring hard 

cover binder in addition to other documentation listed in this Project Specification and other splicing 

documentation listed in the Project Specification package. 

 

An index shall be supplied in each documentation submittal binder indicating the splice locations and 

OTDR test results.  Index dividers shall be used throughout the documentation binder separating each 

individual ODTR trace location listed on the index. 

 

The Contractor shall submit, after approval of the hard copy traces, electronic copies of all traces and 

appropriate software to allow reading the traces. 
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The Contractor shall submit two (2) copies of all Optical Power Test results. 

 

The Contractor shall submit two (2) copies of the complete contract Plans, including additional drawings 

issued as part of any change orders, revisions to the project plans during fiber optic work with any 

deviations clearly marked in color. Deviations to be noted and shall include but not be limited to the 

following: 

 

(1) Fiber Splice location 

(2) Fiber Splice configuration 

(3) Termination layout 

 

METHOD OF MEASUREMENT 

 

Subsection 614.13 shall include the following: 

 

Test Fiber Optic Cable will not be measured and paid for separately, but shall be incidental to the 

Telemetry (Field) and any Conduit and Fiber Repair work. 
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REVISION OF SECTION 630 

UNIFORMED TRAFFIC CONTROL 
 
Section 630 of the Standard Specifications is hereby revised for this project as follows: 
 
Subsection 630.09 shall include the following: 
 

Uniformed Officers - The Contractor shall employ off-duty police officers to provide traffic control and 
traffic enforcement throughout the project as required by the Project Engineer. Authorization must be 
made by the Project Engineer in advance of working arrangements for Uniformed traffic Control. 
Arrangements for officers shall be made at least 2 weeks in advance by contacting the following police 
agency: 
 
 Denver Police Department (Special Events Unit) 
 Phone Number: 720-913-6034 

 
 

METHOD OF MEASUREMENT 
      
Subsection 630.15 shall include the following: 
 

The quantity to be measured for Uniformed Traffic Control will be the total number of hours that 
Uniformed Traffic Control is actually used as authorized. 

 
BASIS OF PAYMENT 

 
Subsection 630.16 shall include the following: 
 

The accepted number of hours of Uniformed Traffic Control will be paid for at the contract unit price per 
hour. 
 
Payment will be made under: 
 
 Pay Item        Pay Unit 

Uniformed Traffic Control      Hour 
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Section 630 of the Standard Specifications is hereby revised as follows: 

 

DESCRIPTION 

 

Subsection 630.01 shall be revised to include the following: 

 

 As required by, in descending order of precedence, the construction plans and project special provisions, the 

Traffic Barricade Manual published by the City & County of Denver, CDOT Standard Specifications, as 

augmented by the Colorado Department of Transportation M & S Standards, and the Manual on Uniform 

Traffic Control Devices for Streets and Highways (MUTCD). 

 

MATERIALS 

 

Subsection 630.02 through 630.09 shall be as provided in the City & County of Denver Traffic Barricade 

Manual, latest edition. Modifications to said manual are as follows: 

 

Section III of the manual shall include: 
 

Equipment: 
The Contractor shall not have construction equipment or materials in the lanes open to traffic at any time, 
unless approved by the Project Engineer. 
 
The Contractor and subcontractors shall equip their construction vehicles with flashing amber lights. 
Flashing amber lights on vehicles and equipment shall be visible from all directions. 

 
All personal/employee vehicle and construction equipment parking is prohibited when it conflicts with 
safety, access, or the flow of traffic. 
 
Devices: 
The Contractor shall install construction traffic control devices in locations where they do not block or 
impede other existing traffic control devices, or sidewalks for pedestrians, disabled persons, or bicyclists. 
 
Steel drum channelizing devices shall not be used for traffic control. 
 
Non-metallic drums or tubular markers may be substituted for vertical panel channelizing devices. 

 

Traffic Control: 

Traffic control through the construction area is the responsibility of the Contractor. Before starting 

construction, the Contractor shall submit, in writing, the proposed Method of Handling Traffic (MHT) for the 

initial phase of construction. When a different MHT is required for a subsequent construction phase, it must 

be submitted two (2) weeks prior to starting that phase. All proposed MHTs shall be approved, in writing, 

by the Engineer or Engineer’s designee. No phase of construction shall start until an acceptable MHT has 

been received and approved by the Engineer or Engineer’s designee. The proposed methods shall 

include, as a minimum, the following: 

 

A detailed diagram that shows the location of all sign placements, including advance construction signs 

(if not previously approved) and speed limit signs; method, length and time duration for lane closures; 

purpose and location of flag persons. 
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A tabulation of all traffic control devices shown in the detailed diagram including, but not limited to: 

construction signs, vertical panel; vertical panel with light; barricades; cones, drum channelizing devices; 

concrete barrier (temporary); advance warning flashing or sequencing arrow panel. Certain traffic control 

devices may be used for more than one operation or phase.  However, all devices required for any 

particular phase must be detailed and tabulated for each phase. Certain traffic control devices may be 

used for more than one phase of construction. 

 

Number of flaggers and hours required. 

 

Number of days a Traffic Control Supervisor is required. 

 

Number of hours for Uniformed Traffic Control 
 

Approval of the proposed MHT is intended to indicate those devices for which payment is to be made.  Such 

approval does not relieve the Contractor of liability specifically assigned to him under the contract.  The 

Contractor shall erect and maintain warning lights, signs, barricades, and sufficient safeguards around all 

excavations, embankments and obstructions. 

 

Section VI.F of the manual shall include: 

 

The Contractor shall, at the preconstruction conference, designate one of his employees, other than the 

Superintendent, to be responsible for traffic control management.  This responsibility shall include 

management of the Contractor's signing and all other details covered by the Specifications which contribute 

to the convenience, safety, and orderly movement of traffic and to the comfort of  the traveling public. 

The designated employee will have the Certification of the Traffic Control Supervisor as a Worksite Traffic 

Supervisor by the American Traffic Safety Services Association (ATSSA) in lieu of completion of the 

CDOT minimum training requirements. 

 

Traffic control management shall be maintained and inspected on a 24-hour per day basis at no additional 

cost to the project. The Contractor shall make arrangements so that the Traffic Control Manager or his 

approved representative will be available on every working day, "on-call" at all times and available upon the 

Engineer or Engineer designee's request at other than normal working hours. The Traffic Control Manager 

shall have an up-to-date copy of part VI of the MUTCD, pertaining to traffic controls for street and highway 

construction, as well as the City and County of Denver Traffic Barricade manual, available at all times. 

 

Section VI.F.2 of the manual, the third item shall read: 

 

The flagger's STOP/SLOW sign paddle shall be 18 inches with letters 6 inches high. 

 

 

CONSTRUCTION REQUIREMENTS 

 

Subsections 630.10 through 630.14 of the Standard Specifications shall apply, except as otherwise provided 

herein. 
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Subsection 630.10(a), second paragraph is hereby deleted and replaced with the following: 

 
Traffic Control shall be provided as required by, in descending order of precedence, the construction plans 
and project special provisions, CDOT Standard Specifications, CDOT Standard Plans (M & S Standards) 
and the MUTCD. 

 

When a different MHT is required for a subsequent construction phase, it must be submitted at least two 

weeks prior to starting that phase. All proposed methods of handling traffic shall be approved, in writing, by 

the Project Engineer following approval of the Traffic Engineering Services Department.  

 

Approval of the proposed MHT does not relieve the Contractor of liability specifically assigned to him under 

the contract.  The Contractor shall erect and maintain warning lights, signs, barricades, and sufficient 

safeguards around all excavations, embankments, and obstructions. 

 

Subsection 630.10(a) (5) shall be revised to include the following: 

 

Access to private driveways and businesses shall be maintained at all times during construction.  The 

Contractor shall coordinate any driveway work with the property owner. Appropriate signage shall be 

provided alerting all motorists leaving driveways that enter a work zone as to which direction the through 

lane is traveling and what access restrictions exist, if any. 

 

Subsection 630.10(a) (10) shall be added as follows:  

  

General Work Restrictions: 

The Contractor shall perform all the work on the roadway between the hours of 8:30 A.M. and 3:30 P.M. 

or as approved by the Project Engineer.  Weekend and nighttime work will be allowed with the prior 

written approval of the Project Engineer. 

 

Work will not be permitted that directly or indirectly interferes with the flow of traffic between the hours 

of 5:30 AM and 8:30 AM Monday through Friday; between the hours of 3:00 PM to 6:30 PM Monday 

through Thursday; and after 2:00 PM on Fridays unless otherwise authorized by the Project Engineer. 
 
Work that interferes with traffic, 1) on any day of a 3 or 4 day holiday weekend; or 2) after 12:00 noon on 
the day preceding such holiday weekend, will only be permitted following review of a Contractor 
submitted request and approval by the Project Engineer and the City of Denver Traffic Engineering 
Services Department:  
 
The Contractor shall coordinate all of the work on the roadway during any special event with the City & 
County of Denver.  

 

Subsection 630.10 (11) shall be added as follows: 

  

Access: 

Full traffic operations shall be maintained in each direction on all streets at all times, and on all 

surrounding streets at all times, via flagging if necessary for closures of less than one day, unless 

authorized by the Project Engineer and the Traffic Engineering Services Department. 
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Contractor shall obtain all required access and construction permits from the City & County of Denver 
prior to initiating work along City right of way. 
 
The Contractor shall maintain access to all roadways, side streets, walkways, alleyways, driveways, and 
hike/bike paths at all times unless otherwise approved by the Project Engineer.  The sole exception to this 
requirement is that the City will permit full closures of access to all alleyways, walkways, driveways, and 
hike/ bike paths DIRECTLY ADJACENT to an active work Phase for a maximum period of one (1) week.  
Should the Contractor wish to exercise this exception, a request for same shall be submitted to the Project 
Engineer for review and approval including proposed method for Public notice per Section 632. If access 
restrictions are approved by the Project Engineer, the Contractor shall coordinate with all tenants affected 
by alley and/or access closures two weeks prior to closure. 
 
All proposed lane closures shall be subject to the approval of the Project Engineer and Traffic Engineering 
Services Department.  Requests for such lane closures shall be submitted with a Method of Handling 
Traffic at least 24 hours in advance of the time the lane closure is to be implemented.  Lane closures will 
not be allowed to remain unless utilized in continuum for the duration of each working period.  Contractor 
shall make all efforts to fashion his lane closure proposal to close no more than one lane at a given time. 

 

METHOD OF MEASUREMENT 

 

Subsection 630.15 shall be revised to include the following: 

 

 When the contract includes Traffic Control pay items by the week: 

 

Traffic channeling devices consisting of vertical panel or traffic cones will be measured by the 

unit/week. Concrete barriers will be measured by the linear foot/week. Advance warning flashing or 

sequencing arrow panels will be measured to the unit/week according to size. The flashing beacon 

(portable) will be measured as a unit/week complete in place. Sign panels will be paid for under the 

appropriate item unit/week. 

 

A day shall be defined as the time from 12:00 midnight to 12:00 midnight. A week shall be defined as 

the time from Sunday at 12:00 midnight to the following Sunday at 12:00 midnight. The Traffic Control 

Manager shall keep a daily log of traffic control devices and personnel. The log shall list all devices and 

personnel deployed within the limits of construction for each day and shall be available for review by the 

Engineer or Engineer’s designee by noon the following Monday to be eligible for payment for the 

previous week's work. 

 

 Construction traffic control devices, as determined by the approved MHT, will be paid for based upon 

the Traffic Control Manager's weekly submittal of daily logs. The number of traffic control devices paid 

per week shall be the maximum number of approved devices deployed on any one day during that week. 

 

 When the contract includes Traffic Control Management paid by the Day: 

 

Traffic Control Management will include: Traffic Control Supervisor, all flagging, set-up and take-down 

of all traffic control devices and inspection of all traffic control devices. 
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TRAFFIC CONTROL PLAN - GENERAL 
 
The key elements of the Contractor’s method of handling traffic (MHT) are outlined in subsection 630.10(a). 
 
The components of the TCP for this project are included in the following: 

(1) Subsection 104.04 and Section 630 of the Standard Specifications 
 (2) Standard Plan S-630-1, Traffic Controls for Highway Construction  
 (3)  Manual on Uniform Traffic Control Devices (MUTCD) 
 (4) Denver Barricade Manual. 

 
Traffic Control shall be provided as required by, in descending order of precedence, MUTCD, the plans 
and special provisions for this project, Denver Barricade Manual, Colorado Department of Transportation 
Standard Specifications, and Colorado Department of Transportation M & S Standards. 

 
Special Traffic Control Plan requirements for this project are as follows: 
 

During the construction of this project, traffic shall use the present traveled roadway at all times in each 
direction unless otherwise directed by the Engineer or Engineer’s designee. 
 
The Contractor shall not have construction equipment or materials in the lanes open to traffic at any time, 
unless approved by the Engineer or Engineer’s designee. 
 
All personal/employee vehicle and construction equipment parking is prohibited when it conflicts with 
safety, access or the flow of traffic. 
 
The Contractor shall install construction traffic control devices in locations where they do not block or 
impede other existing traffic control devices, or sidewalks for pedestrians, disabled persons, or bicyclists. 
 
The Contractor shall provide traffic control devices that are in good working order and clean condition. 
 
The Contractor and subcontractors shall equip their construction vehicles with flashing amber lights. 
Flashing amber lights on vehicles and equipment shall be visible from all directions. 
 
The Contractor shall maintain access to all roadways, side streets, walkways, alleyways, driveways, and 
pedestrian bike paths/hiking trails at all times unless otherwise approved by the Engineer or Engineer’s 
designee.  
 
During non-construction periods (evenings, weekends, holidays, etc.), all work shall be adequately 
protected to insure the safety of vehicular and pedestrian traffic, as detailed in the Contractor’s MHT. 
Excavations or holes shall be filled in or fenced when unattended. 
 
The Contractor shall perform all the work on the roadway between the hours of 8:30 am and 3:00 pm, or 
as approved by the Engineer or Engineer’s designee. Weekend and nighttime work will only be allowed 
with the prior written approval of the Engineer or Engineer’s designee. 
 
Work that interferes with traffic will not be permitted during any of the following times: 1.) on any day of 
a 3 or 4 day holiday weekend; or 2.) after 12:00 noon on the day preceding such holiday weekend. 

 
The Contractor shall coordinate all of the work on the roadway during any special event with the Engineer 
or Engineer’s designee.  
 
All costs incidental to foregoing requirements shall be included in the original contract prices for the 
project and will not be measured and paid for separately. 



Federal Aid Project Number AQC-M320-075  April 3, 2012 

CDOT Subaccount Number 18536 

 

 
49 

 

-2- 

TRAFFIC CONTROL PLAN - GENERAL 

 
Work will not be permitted that directly or indirectly interferes with the flow of traffic between the hours 
of 5:30 am and 8:30 am Monday through Friday; between the hours of 3:00 pm to 6:30 pm Monday 
through Thursday; and after 2:00 PM on Fridays unless otherwise authorized by the Engineer or 
Engineer’s designee. 
 
Working within the right-of-way of an arterial road may be restricted to either night-only or weekend work 
times. The Contractor shall contact the Project Engineer with a traffic control plan to begin a review of the 
proposed work scope, schedule and location. 
 
Contractor shall obtain all required access and construction permits from the City & County of Denver 
prior to initiating work along City & County of Denver’s right of way. The contractor shall coordinate all 
street occupancy, street cut or construction permits with the City of Denver at least two weeks prior to the 
scheduled start of work. The closures of collector/arterial roads or intersections will require site-specific 
traffic control plans. All traffic control plans and construction schedules must be approved by the City 
Project Engineer prior to permit application. 
 
All lane closures shall be subject to the approval of the Engineer or Engineer’s designee.  Requests for 
such lane closures shall be made at least 2 weeks in advance of the time the lane closure is to be 
implemented.  Lane closures will not be allowed to remain unless utilized in continuum for the duration of 
each working period. 
 
Contractor shall coordinate with all tenants affected by alley and/or access closures two weeks prior to 
closure. 
 
Contractor may close no more than one lane at a given time. 
 
Two-way traffic shall be maintained on all streets at all times, via flagging if necessary for closures of less 
than one day. 
 
All construction vehicles shall remain on paved surfaces at all times. 
 
The Contractor shall avoid impacting any Bus Stop locations. The Contractor shall contact the Project 
Engineer and RTD regarding any unavoidable work that will impact pedestrian or vehicular access to a 
bus stop location at least 48 hours in advance of such work. 

 

The Contractor shall coordinate and cooperate fully with the CDOT, the City and County of Denver, RTD, 

utility owners, and other contractors, to assure adequate and proper traffic control is provided.  

 

The Contractor shall coordinate and cooperate fully with any others providing traffic control for other 

operations to assure that work or traffic control devices do not interfere with the free flow of traffic except 

as allowed by the City.  
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FORCE ACCOUNT ITEMS 

 

DESCRIPTION 
 

This special provision contains the estimate for force account items included in the Contract. Such 
estimated amounts will be included in the total bid to determine the project commitment amount and the 
amount of performance and payment bonds.  Force Account work shall be performed as directed by the 
Engineer or Engineer’s designee. 

 

BASIS OF PAYMENT 

 

Payment will be made in accordance with General Contract Condition Title 1104. Payment will constitute 

full compensation for all work necessary to complete the item. 

 

Force account work valued at $5,000 or less, that must be performed by a licensed journeyman in order to 

comply with federal, state, or local codes, may be paid for after receipt of an itemized statement endorsed 

by the Contractor. 

Estimated 

Force Account Item      Quantity  Amount 

 

F/A 01  Minor Contract Revisions F/A $ 25,000.00 

F/A 02  Partnering F/A $ 1000.00 

F/A 03  OJT Colorado Training Program F/A $ 1000.00 

F/A 04  Erosion Control F/A    $ 2,000.00 

F/A 05  Environmental Health & Safety Management F/A $ 3,000.00 

 

Force Account Descriptions: 

 

F/A 01 Minor Contract Revisions consists of minor work authorized and approved by the Project Engineer, 

which is not included in the Contract drawings or specifications and is necessary to accomplish the 

scope of work of the Contract. The work requires restoring the integrity of the fiber optic cable and 

associated communication conduit to a fully functional and protected state. It will also include 

isolating the exact location of the damaged fiber cable and conduit and implementing procedures 

outlined in Section 613 of the CDOT Standard Specifications for Road and Bridge Construction . 

 

 

F/A 02 Partnering  consists of a voluntary partnering agreement between the Department and the Contractor 

and suppliers to foster cooperation throughout the project to meet budget and schedule goals. 

 

F/A 03 OJT Colorado Training Program is to provide on-the-job trainees in compliance with the provisions 

of ―On-The-Job Training‖ in the Standard Special Provisions. 

 

F/A 04 Erosion Control pays for any other erosion control items the ECS will need during the duration of 

this project.  All items will be pre-approved by the Project Engineer prior to installation and will be 

accordance with the procedures outlined in Sections 107 and 208 of the CDOT Standard 

Specifications for Road and Bridge Construction. 

 

F/A 05 Environmental Health and Safety Management  pays for implementing procedures outlined in 

Section 250 of the CDOT Standard Specifications for Road and Bridge Construction, in the event 

that contaminated or suspect material is encountered during construction. 
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UTILITIES 

 

The known utilities within the limits of this project include: 

 

UTILITY CONTACT PHONE 

Denver Traffic 

5440 Rosyln Street, Bldg. E 

Denver, CO 80216 

Chris Lillie 

chris.lillie@ci.denver.co.us  

720-865-4066 

720-865-3156 

Denver Public Works 

Chief Inspector 

Rene Padilla 

Rene.padilla@denver.org 
303-446-3665 

Denver Water Department 

1600 West 12
th
 Avenue 

Denver, CO 80254 

DonWyman 

don.wyman@denverwater.org 

Vince Gaiter 

Vincent.Gaiter@denverwater.org 

Lou Vullo 

Lou.Vullo@denverwater.org 

 

303-628-6628 

 

720-628-6527 

 

303-628-6671 

Denver Wastewater 

City & County of Denver 

201 West Colfax Avenue, Dept 507 

Denver, CO  80202 

Zhixu Yuan, P.E. 

zhixu.yuan@denvergov.org 

 

Joseph Cordts 

joseph.cordts@denvergov.org 

720-865-3140 

 

 

720-865-3028 

Denver Parks and Recreation  

4495 Jason Street 

Denver, CO  80211 

 

Eugene R. Roybal 

eugene.roybal@denvergov.org 
303-964-1046 

CDOT Region 6 Traffic 

2000 South Holly Street 

Denver, CO 80222 

Jeff Lancaster 

jeffrey.lancaster@dot.state.co.us 
303-757-9950 

CDOT CTMC – ITS 

425C Corporate Circle 

Golden, CO 80401 

Jill Scott 

jill.k.scott@dot.state.co.us 
303-512-5805 

CenturyLink 

(formally Qwest) 

5325 Zuni Street 

Suite 728 

Denver, CO 80221 

Jodie Farnsworth (Northwest) 

Jodie.Farnsworth@CenturyLink.com  

Brandon Lundeen (West/Central) 

Brandon.Lundeen@CenturyLink.com 

Bill Howeth (Southwest) 

Bill.Howeth@CenturyLink.com 

 

303-451-2379 

 

303-451-2582 

 

303-451-4644 

Comcast Cable 

1617 S. Acoma Street 

Denver, CO 80223 

Eric Carroll 

Eric_Carroll@cable.comcast.com 
303-603-5253 

Comcast Cable 

Engineering Request Support 

(Utility Mapping) 

Artjahmel Davis 

Artjahmel_Davis@cable.comcast.com 
303-603-1646 

Ericsson Services (Sprint) 

9800 E. Easter Avenue, Unit 160 

Centennial, CO  80112 

Nick Muller 

nick.j.muller@ericsson.com 

800-949-3540 
720-318-9428 
(cell) 

Metro Wastewater Reclamation Dist. 

6450 York 

Denver, CO  80229 

Bob Cwetna, PLS 

rcwetna@mwrd.dst.co.us 

303-286-3372 

303-229-9839 (cell) 

mailto:chris.lillie@ci.denver.co.us
mailto:Rene.padilla@denver.org
mailto:don.wyman@denverwater.org
mailto:Vincent.Gaiter@denverwater.org
mailto:Lou.Vullo@denverwater.org
mailto:zhixu.yuan@denvergov.org
mailto:joseph.cordts@denvergov.org
mailto:eugene.roybal@denvergov.org
mailto:jeffrey.lancaster@dot.state.co.us
mailto:jill.k.scott@dot.state.co.us
mailto:Jodie.Farnsworth@CenturyLink.com
mailto:Brandon.Lundeen@CenturyLink.com
mailto:Bill.Howeth@CenturyLink.com
mailto:Eric_Carroll@cable.comcast.com
mailto:Artjahmel_Davis@cable.comcast.com
mailto:nick.j.muller@ericsson.com
mailto:rcwetna@mwrd.dst.co.us
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UTILITY CONTACT PHONE 

Xcel Energy – Electric 

1123 W. 3
rd

 Avenue 

Denver, CO 80223 

Ron Johnson 

Ron.H.Johnson@xcelenergy.com 
303-571-3169 

Xcel Energy – Gas Operations 

1123 West 3
rd

 Avenue 

Denver, CO 80223 

Michele McKnight 

Michelle.T.McKnight@xcelenergy.com 
303-571-3169 

Xcel Energy 

(Mapping Hotline) 

Ken M. Salas 

Ken.M.Salas@xcelenergy.com 
303-571-6636 

 

OTHER UTILITIES: 

 

Outside City & County of Denver 

(West of Sheridan Blvd.) 
 

Lakewood Water and Sewer Utility 

Dept. of Planning & Public Works 

480 South Allison Parkway 

Lakewood, CO 80226 

engineering@lakewood.org 

303-987-7900 

 

303-987-7500 

 

City of Lakewood Utilities 

(Water, Sewer, Stormwater, 

Irrigation) 

 

http://www.ci.lakewood.co.us/ 

PPW/Engineering/EngineeringUtilities

EnvironServices 

 

Alameda Water & Sanitation District 

359 S. Harlan Street 

Lakewood, CO 80226 

 303-936-5313 

Bancroft-Clover Water & Sanitation 

900 S. Wadsworth Blvd. 

Lakewood, CO 80226 

www.bancroft-clover.com 303-922-1113 

City of Edgewater Water Department 

2401 Sheridan Blvd. 

Edgewater, CO 80214 

 303-238-7803 

Consolidate Mutual Water Company 

12700 W. 27
th
 Avenue 

Lakewood, CO 80215 

www.cmwc.net 303-238-0451 

Lochmoor Water & Sanitation 

7270 Radcliff Avenue 

Littleton, CO 80123 

 303-7952142 

South Sheridan Water & Sanitation 

3855 N. Lewiston Street, Suite 140 

Aurora, CO 80011 

 303-381-4960 

Wheat Ridge Stormwater Mgmt. 

7500 W. 29
th
 Avenue, 2

nd
 Floor 

Wheat Ridge, CO 80033 

Bill LaRow 303-235-2871 

Wheat Ridge Water District 

6827 W. 38
th
 Avenue 

Wheat Ridge, CO 80033 

 303-424-2844 

mailto:Ron.H.Johnson@xcelenergy.com
mailto:Michelle.T.McKnight@xcelenergy.com
mailto:Ken.M.Salas@xcelenergy.com
mailto:engineering@lakewood.org
http://www.ci.lakewood.co.us/
http://www.bancroft-clover.com/
http://www.cmwc.net/
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Wheat Ridge Sanitation District 

7100 W. 44
th
 Avenue, Suite 104 

Wheat Ridge, CO 80033 

 303-424-7252 
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UTILITIES 

 

The work described in these plans and specifications requires full cooperation between the Contractor and the 

utility owners in accordance with Subsection 105.11 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 periodic updates to the schedule. Conduct necessary utility coordination 

meetings, and provide other necessary accommodations as directed by the Project Engineer.  Notify each 

utility owner in writing, with a copy to the Project Engineer, prior to the time each utility work element is to 

be performed by the utility owner.  Provide the notice the number of days specified in Part 2 immediately prior 

to the time the utility work must be begun to meet the project schedule. 

 

Provide traffic control, as directed by the Project Engineer, for any utility work by the utility owner 

expected to be coordinated with construction.  However, traffic control for utility work outside of typical 

project work hours shall be the responsibility of the utility owner.     

 

Perform each utility work element for every utility owner listed here in Part 1.  Notify each utility owner 

in advance of any work being done by the Contractor to its facility, so that the utility owner can coordinate 

its inspections for final acceptance of the work with the Project Engineer.  

 

Project Limits – All Utility Owners: 

 

Prior to excavating, the Contractor shall positively locate 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 Project Engineer. Please note that UNCC 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. 

 

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 shall be the responsibility 

of the utility owner.  The utility owner shall prepare and submit to the Project Engineer a Method of 

Handling Traffic for utility work to be performed outside typical project work hours.  The utility owner 

shall obtain acceptance of the Method of Handling traffic from the Project Engineer prior to beginning the 

utility work to be performed outside typical project work hours. 

 

NO UTILITY WORK EXPECTED. 
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UTILITIES 

 

GENERAL: 

 

The Contractor shall comply with Article 1.5 of Title 9, CRS ("Excavation Requirements") when excavating 

or grading is planned in the area of underground utility facilities.  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 Utility Notification Center of Colorado (UNCC) at phone no. 811 

or 1-800-922-1987, to have locations of UNCC registered lines marked by member companies. All other 

underground facilities shall be located by contacting the respective owner.  Utility service laterals shall also be 

located prior to beginning excavation or grading. 

 

The locations of utility facilities, as shown on the plan sheets and herein described, were obtained from the 

best available information. 

 

All costs incidental to the foregoing requirements will not be paid for separately but shall be included in the 

work. 

 

 




























































































































