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GENERAL PROVISIONS
1. Project Location

The project is located within Sections 35 and 36 of Township 14 South, Range 15 East, and Sections 1, 2, 11, 12, 13 and 14 of Township 15 South, Range 15 East, Gila and Salt River Meridian, Pima County, Arizona.

2. Scope of Work

The project consists of furnishing all labor, materials, equipment and supervision necessary for roadway and drainage improvements described in the project plans.  The work consists of re-constructing the existing two and three lane Houghton Road to a six lane arterial roadway with multi-use lanes and a median from the south side of the Pantano Wash bridge to approximately 1500 feet north of Valencia Road. The total length of Houghton Road to be built under this project is 2.96 miles.  The work also includes, but is not limited to the following; construction of curb and gutter, concrete sidewalk, asphaltic concrete multi-use path, decomposed granite multi-use path, storm drain system, cross drainage structures, retaining wall, traffic signals and traffic signal modifications, pavement markings and signing, pedestrian barrier rails, landscaping and native re-vegetation, and other related incidental work.

The Contractor shall verify all pipe lengths shown on the project plans and submit the information to the Engineer for approval before ordering the pipe.

Appropriate soil stabilization and bracing measures as approved by the Engineer for the protection of utilities and private facilities shall be implemented.  No measurement or direct payment will be made for soil stabilization and bracing measures, it shall be considered incidental to the cost of the project.

3. Contract Time

The work specified shall be completed within five-hundred and sixty (560) calendar days.
The Contractor’s attention is drawn to the requirements in Section 414-7.06(A)(1) for dates and surface temperature requirements for paving.

4. Permits

Before undertaking work at any location covered by this project, the Contractor shall obtain all applicable permits, including but not limited to: air quality permits, water quality permits, street closure permits and permits for excavation/construction in the public rights-of-way, from the City of Tucson or Pima County, whichever agency has jurisdiction over the area where the work is located.

The Contractor will be required to relocate certain water distribution facilities owned by Tucson Water and modify certain sanitary sewer system facilities owned by Pima County Regional Wastewater Reclamation Department as shown on the plans and hereinafter specified.  The Contractor shall obtain all construction permits required for this work.  During construction operations, all contact between the Contractor and Tucson Water or Pima County Regional Wastewater Reclamation Department personnel will be through the Engineer.  The Contractor shall give all notices to the Engineer two (2) working days in advance of the notice periods required by Tucson Water and Pima County Regional Wastewater Reclamation Department.

The Contractor shall be responsible for all necessary fees and costs associated with the permits.  The costs associated with obtaining permits shall be considered incidental and inclusive with the associated items of work.  No additional compensation will be provided.
5. Storm Water/Ground Water Management

It is the Contractor’s responsibility to allow for any subsurface groundwater and storm water runoff at the time of project construction.  The Contractor shall not divert or impound water in such a manner as to flood adjacent homes, facilities, or roadways. No additional compensation shall be provided for dewatering or diversion structures required for constructing or protecting the work.

The Contractor’s attention is also directed to Section 810 of these Special Provisions and the Stormwater Pollution Prevention Plan for the project regarding the requirements for temporary and permanent erosion control.
Dewatering may be done by permit only.  No measurement or direct payment will be made for dewatering groundwater or channelizing surface water required during the course of construction, including all permits.  A licensed well driller is required for any dewatering operation, and all costs for dewatering shall be considered incidental to the contract unit cost of the bid items requiring dewatering. The Contractor shall apply to the Arizona Department of Water Resources for the Dewatering Permit in a timely manner.  The Contractor should note that up to approximately 90 days may be required for the approval of the Dewatering Permit.

6. Existing Vegetation

The removal, salvage, or protection of vegetation shall be in accordance with the Native Plant Preservation Plan.  Existing vegetation on this project shall not be disturbed beyond those limits actually needed for construction purposes.  Those items unnecessarily damaged shall be repaired or replaced at the Contractor’s expense.

Clearing limits must be approved in advance by the Engineer.  Grading and construction near and around vegetation may be required.  The Engineer may require that specific vegetation remain within the construction limits.

7. Maintenance and Protection of Traffic

The Contractor shall be responsible for all construction zone traffic control and shall provide a traffic control plan in accordance with Section 701 of the Standard Specifications and these Special Provisions and shall be approved by the Engineer. The traffic control plans shall meet the following requirements:
1. The Contractor shall ensure that two-way traffic is maintained on an asphaltic concrete paved surface continuously during all phases of construction on Houghton Road, Irvington Road, Civano Boulevard, Seven Generations Way, Drexel Road, Bilby Road, Forest Glen Street, and Poorman Road.
2. Residential and commercial driveway access shall be continuously maintained, with temporary closures not to exceed two (2) hours, and twenty-four (24) hour prior notice of any such closure given to the property owner. When short-term lane closures are approved by the Engineer, traffic will be delayed in one direction while vehicles traveling in the other direction use the open lane.  When this occurs, work will be accomplished during daylight hours and will utilize a pilot vehicle and/or flagmen.
3. Traffic will be two-way during nighttime hours and during all other activities and phases of construction.

4. The existing traffic signal operations at the Irvington Road, Drexel Road and Bilby Road intersections shall be operational and continuous twenty-four (24) hours per day seven (7) days a week.  Any periods of time for which the signals are temporarily out of service shall be controlled by uniformed law enforcement agency personnel.
5. The Contractor’s attention is also drawn to the Fire Station No.17 at approximate Station 445+00 Rt (at the Seven Generations Way intersection).  The existing emergency signal at the Seven Generations Way intersection shall be operational at all times. Any periods of time for which the signals are temporarily out of service shall be controlled by uniformed law enforcement agency personnel. The Contractor shall ensure that emergency vehicles have two-way access at all times.
6. Sun Tran has facilities along the project limits and it is the Contractor’s responsibility to maintain reasonable access to the public transit system. Access must comply with the Americans with Disabilities Act. The Contractor shall be responsible for establishing temporary bus stops if permanent bus stop amenities and signage are removed or access is prohibited due to construction activity. Any temporary bus stops shall be included under Item No. 7010001, Maintenance and Protection of Traffic.
The cost of maintaining traffic on a temporary asphaltic concrete paved surface shall be in accordance with Section 701, Maintenance and Protection of Traffic, of the Standard Specifications and these Special Provisions. The cost shall be included under Item No. 7010001, Maintenance and Protection of Traffic.

8. Construction Survey
Construction survey and layout will be provided by the Contractor. See Section 925 of these Special Provisions.

9. Specifications and Details

The work embraced herein shall be performed in accordance with the requirements of the following separate documents:

Pima County/City of Tucson, Standard Specifications for Public Improvement, 2003 Edition
Pima County/City of Tucson, Standard Details for Public Improvements, 2003 Edition and current additions
Pima County/City of Tucson, Pavement Marking Design Manual, Second Edition, August 2008
Pima County/City of Tucson Signing Manual, May 2002
Pima County Street Lighting and ITS Conduit Design Manual, August 2006

Pima County Traffic Signal Design Manual, Second Edition, January 2008
U.S. Department of Transportation, Federal Highway Administration, Manual on Uniform Traffic Control Devices for Streets and Highways (MUTCD), 2003 Edition, and amendments, including Revisions I & II
State of Arizona, Department of Transportation Division of Highways, Part 1 – Construction Standard Drawings, May 2007
State of Arizona, Department of Transportation Division of Highways, Part 2 – Structures Section Standard Drawings, June 1992, with current edition Structural Detail Drawings series
State of Arizona, Department of Transportation Division of Highways, Part 3 – Traffic Signals and Lighting Standard Drawings, April, 2010
State of Arizona, Department of Transportation Division of Highways, Part 4 – Signing and Marking Standard Drawings, January 2002 with updates through December 2008
City of Tucson, Tucson Water Standard Specifications and Details, 2001 Edition
Pima County Wastewater Management Department Standard Specifications and Details, 2003 Edition
10. Project Limits

The Contractor shall perform all work within the public right-of-way, legally obtained easements and property legally acquired by the Agency.  The Contractor shall assume all responsibility and liability for any encroachment upon private property.  The use of private property for construction yards will be allowed only if zoning requirements allows its use for this purpose – see Section 106 of these Special Provisions for further details regarding temporary construction yards. The cost of the construction yard is considered incidental to the project.
11. Disposal of Materials

All construction debris, rubble, and other materials that are not recycled on the project, sent to a recycling facility, or taken by the Contractor, shall be disposed of by the Contractor at a County operated waste disposal facility only.  Costs associated with the disposal of these materials shall be incidental to the related items of work.  Fees associated with the disposal of these materials shall be paid by the Contractor.

All removals shall be removed and legally disposed of from the project site the same day they are removed. Stockpiling of removed materials within the public rights-of-way shall not be allowed unless otherwise approved and directed by the Engineer. The location of the disposal site shall be the responsibility of the Contractor. The Contractor shall identify in writing the quantity of materials removed and disposed of with the location of the same.

Upon removal, existing material, including existing guardrail, anchors, breakaway cable terminals, posts, and hardware, shall become the property of the Contractor unless otherwise specified in the project plans, in these Special Provisions, or by the Engineer.

Upon removal, disposal of the existing asphaltic concrete shall be the responsibility of the Contractor.  When approved by the Engineer, the Contractor may stockpile and use it as recycled asphaltic concrete or dispose of it at an approved site.  No measurements of direct payment will be made for disposal.  The cost of disposing the removed AC pavement shall be incidental and considered as included in the cost of contract items.
If in good condition as determined and approved by the Engineer, removal of existing fence and gate material along the project limits may be salvaged and used for reconstruction of fence in the place of new fence and gate.
12. Contract Administration

Prior to submittal of contract administration documents, examples of which are listed below, the Contractor shall review all documentation for accuracy and compliance with the contract.  Any variance from the plans and specifications shall be clearly noted and is subject to approval by the Engineer.  A Contractor’s transmittal letter shall accompany all submittals and shall include certification as to accuracy and compliance with the plans and specifications.  

Contract administration submittals shall include, but are not limited to, the following examples:  escrow agreements; subcontracts; purchase orders; certified payrolls for Contractor and subcontractors; force account billings; equal employment opportunity reports for Contractor and subcontractors; trainee preconstruction information; proof of apprenticeship; weekly individual training reports; rental equipment invoices; material invoices showing all unit prices; pay estimates; affidavit of certification of payments to disadvantaged business enterprise firms; requested lien releases; and consent from surety.

Monthly meetings may be scheduled with the Contractor at the discretion of the Engineer to discuss and resolve any problems associated with contract administration submittals.  The monthly meetings shall be held at the Field Engineering Building at 1313 South Mission Road.  Meetings shall continue on an accelerated basis after project construction completion until all contract administration issues are resolved.  

Submittals that are not certified, or are incomplete, will be returned to the Contractor unprocessed for proper resubmittal and may result in payment delays, or partial payment, as deemed appropriate by the Engineer.

13. Work Hours/Noise Abatement Ordinance

Construction noise abatement and start/stop times shall be in accordance with Pima County Ordinance No. 1999-61:  Regulating the Excessive, Unnecessary and Annoying Noises in Pima County.
Work on weekends, holidays or extended hours must be approved by the Engineer two weeks in advance.  The Contractor will also be required to provide special notices to the local residents that will be impacted by extended hours.
14. Shoring and Bracing

All construction shall be in conformance with the details shown on the project plans and these Special Provisions, with appropriate soil stabilization and bracing measures as approved by the Engineer.  No measurement or direct payment will be made for shoring and/or bracing, unless shown in the bidding schedule.  Shoring and/or bracing shall be considered incidental to the cost of the other bid items. 

15. Archeological Features
Should artifacts or human remains be uncovered, the area will be taped off and further investigation by Pima County will follow.  The work is subject to delay in that location pursuant to ARS 41-844 while an examination takes place. No adjustments will be made due to work shutdown.

16. Hazardous Materials
If hazardous materials are encountered, work shall stop at that location.  The area will be taped off, and further investigation and clean up by Pima County will follow.  The Contractor will notify the Engineer so that further investigation can be performed.  No adjustments will made due to work shut down.

17. Erosion Control Measures
Once an area of the project has been cleared, the Contractor is responsible for recording all erosion control measure activities by the Contractor or others in the area that has been cleared.

Once the project reaches final stabilization, the Contractor shall remove, dispose or realign temporary erosion control measures as directed by the Engineer.  Subsequent removal, disposal or realignment of temporary erosion control measures will be incidental to the respective work item and no additional payment will be made.   

18. Contractor’s Staging or Storage Yard

No Contractor’s staging area or storage yard has been identified for this project.  It is the Contractor’s responsibility to locate a staging area(s) and obtain approval of said area(s) from the Engineer.  The Contractor will need to provide a SWPPP addendum to cover their staging area and include the staging area acreage of disturbance on their NOI.  Refer to Section 106 for offsite staging outside of the right-of-way.

Appropriate locations for field offices, equipment yards, batch plants, and other construction related activities shall be the responsibility of the Contractor as coordinated with and approved by the Engineer.  The Contractor shall provide and maintain temporary fencing around the equipment yard and field office for the duration of the contract; the cost being incidental and considered as included in the cost of contract items.

All discarded matter (including but not limited to trash, garbage, oil drums, fuel, ashes, equipment, concrete, and chemicals) that is generated by construction activities shall be removed or disposed on a daily basis according to state and federal regulations. Construction areas shall be maintained in a sanitary condition at all times.

Storage areas for petroleum products and other chemicals used by the Contractor shall be located or protected in such a manner that any spills will not enter stream channels or impact groundwater.

19. Construction Water/Dust Control

The Contractor shall provide clean, clear water for use in construction, compaction and dust control.  It shall be the Contractor’s responsibility to obtain and apply water for construction activities.  The cost of the water, and application of the water, shall be considered incidental to the cost of the appropriate work related item.
20. Utility Relocation

Utility relocation work not shown on the project plans or noted in the Special Provisions will be the responsibility of the appropriate utility.  The Contractor is hereby notified that the utility companies, in conjunction with the contract work, will perform utility relocation work.  The Contractor shall make every effort to cooperate fully with each utility company and acknowledges and agrees that delays to his operations may necessarily occur.  Due to these delays that are anticipated by the utility companies, the Engineer shall consider requests by the Contractor for contract time extensions.  The Contractor will also acknowledge and agree that no monetary compensation will be given to the Contractor by the Agency as a result of the impacts on his operations that are caused by the utility companies due to their anticipated work or delay.  The Contractor is also referred to Section 105-6 of the Standard Specifications, Cooperation With Utility Companies.  

The Contractor shall consider the extent of utility work in preparing the contract bid and project schedule.  It will be the Contractor’s responsibility, prior to bidding, to contact the appropriate utilities to obtain additional information such as relocation as-builts, relocation sequencing, utility windows, construction time frames, and identification of areas requiring subgrade preparation by the Contractor prior to the start of utility work.

At least two (2) working days prior to commencing excavation, the Contractor shall call the Blue Stake Center, between the hours of 7:00 a.m. and 4:30 p.m., Monday through Friday for information relative to the location of buried utilities.  The number to call is:  Tucson and Pima County 1-800-STAKE-IT.

It shall be the responsibility of the Contractor to contact the utility companies in order for them to determine if there is a need for any overhead protection, bracing or shoring necessary during the construction of this project.  If overhead protection, bracing or shoring is necessary, the Contractor shall affect this work to the satisfaction of the utility.  No measurement or direct payment will be made for overhead protection, bracing or shoring, the cost being considered as incidental.

It shall be the responsibility of the Contractor to verify and locate all existing overhead and underground utilities whether shown on the plans or not.  The Contractor is advised that the placement of a utility on the project plans is in no way meant to indicate its exact location. Utility locations shown on the plans are approximate, and all utilities located within the project limits are not necessarily shown. The absence of a utility from the plans does not indicate that it is not present. 

The possibility of conflicts with existing utilities-in-service exists.  If conflicting utilities interfere with the Contractor’s normal progress towards completion of this project, the Engineer may, with the prior written approval of the owner of the utility to be relocated, authorize the Contractor to relocate said conflicting utilities by Force Account (see Section 515 of these Special Provisions).

The Contractor shall take full responsibility of costs incurred due to damage to utilities as a result of construction, grading or excavation operations. If any utilities are damaged, the Contractor shall repair or replace the damaged utility at his sole expense.

21. Miscellaneous Work

Remove and relocate, as directed by the Engineer, all mailboxes, fences, gates, signs, posts, pipes, etc., within the right-of-way and construction easement areas.  The cost of this work shall be considered as incidental to the other items of work, except when the bidding schedule contains specific items on a unit basis.

22. Prevention of Air Pollution

The Contractor’s attention is directed to Section 107-14 of the Standard Specifications that requires conformance to all State and local air quality requirements.

23. Saw Cutting

The work shall consist of saw cutting the existing pavement where new asphaltic concrete is to match existing bituminous surfaces.  It shall also include saw cutting existing Portland cement concrete pavement, driveways, sidewalks and curbs where new construction shall match the grade of existing surfaces.  Saw cuts shall be made to a minimum depth of 1½ inches and in all cases, deep enough to insure a neat vertical joint.  Portland cement concrete that is damaged by the saw cutting shall be replaced in kind at the Contractor’s expense.  No measurement or direct payment will be made for this work, the cost being considered as incidental to the related items of work, as called for in the bid schedule.

24. Salvaged Items

All materials identified on the plans to be salvaged as part of this project shall be delivered to a location as directed by the Engineer or the City of Tucson Water Department as noted in Section 510 of the Standard Specifications. The Contractor shall be responsible for all loading and unloading of all salvaged materials at the location specified. No measurement of direct payment will be made for this work, the cost being considered as incidental to the related items of work, as called for in the bid schedule.

25. Temporary Fence
Much of the project on the west side of Houghton Road is adjacent to State Land and the Contractor shall be responsible to maintain reasonable barrier to livestock accessing the Houghton Road right-of-way. The Contractor shall be responsible for placing temporary fence and gates where construction operations require that the existing fence and gates be removed, reconstructed, and/or relocated. The Contractor shall coordinate with the Engineer when removing existing fence and placing temporary fence along the necessary linear footage. No measurement of direct payment will be made for this work, the cost being considered as incidental to the related items of work, as called for in the bid schedule.
26. Art Work
Public Art shall be developed for the project by a team of artists (contact: Nina Borgia-Aberle at 520-275-5035). The location for the art component shall be north of the Civano Nursery access road on the east side of Houghton Road at approximate Station 453+25 Lt. The approximate footprint dimensions for the artwork will be a maximum of thirty feet (30’) and a minimum of twenty feet (20’) in width and a maximum of forty feet (40’) and minimum of thirty feet (30’) in length along the roadway. The artwork components may consist of several elements that will be placed within the described footprint. The artists will create the art components with separate funds and will require coordination with the Engineer and the Contractor for creating a pad and placing the artwork on the pad. The support services shall be measured and paid for in accordance with the requirements of Subsection 109-5, Force Account work.  Payment will be made under Item 9300111, Miscellaneous Work (Artwork).

27. Environmental Mitigation

City of Tucson Responsibilities

Native Plants:  Protected native plants within the construction limits will be impacted by the project; therefore, in accordance with State Law the City of Tucson Department of Transportation will notify the Arizona Department of Agriculture of the pending construction at least 60 days prior to the start of construction.
Invasive Species:  In compliance with Executive Order 13112 regarding invasive species, all disturbed areas will be seeded with native species, when applicable.

NPDES:  The City of Tucson Department of Transportation will prepare the Storm Water Pollution Prevention Plan (SWPPP).  The City of Tucson Department of Transportation will submit the Notice of Intent and the Notice of Termination to the Environmental Protection Agency and copies to the Arizona Department of Environmental Quality.

Contractor Responsibilities
Invasive Species:  In compliance with Executive Order 13112 regarding invasive species, all earth-moving and hauling equipment shall be washed at the Contractors storage facility prior to arriving on site to prevent the introduction of invasive species seed.

In compliance with Executive Order 13112 regarding invasive species, all disturbed soils that will not be landscaped or otherwise permanently stabilized by construction will be seeded using species native to the project vicinity.

NPDES:  The Contractor shall implement the Storm Water Pollution Plan.  The Contractor shall submit a Notice of Intent and Notice of Termination.
SECTION 101 - ABBREVIATIONS AND TERMS

101-3
TERMS  of the Standard Specifications are revised as follows:

Advertisement for Bids – Change this to “Invitation to Bid” with the same definition.

Change Order - Change to read: “A supplemental agreement.”

Contract Time - Change to read “Construction Time”.  This change is applicable when the term “Contract Time” is used in all sections throughout the Standard Specifications.

Supplemental Agreement - Add the following:  “All supplemental agreements will be issued in compliance with Section 11.16.010 of the Pima County Procurement Code.”  

101-3
TERMS  of the Standard Specifications is modified to add:

National Pollutant Discharge Elimination System (NPDES) - National Pollutant Discharge Elimination System (NPDES) shall also include the Arizona Pollution Discharge Elimination System (AZPDES).

SECTION 102 - BIDDING REQUIREMENTS AND CONDITIONS

102-4 CONTENTS OF BID DOCUMENT
 the 2nd paragraph of the Standard Specifications is revised to read:

All papers bound with or attached to the bid document are considered a part thereof.  Bid forms may be detached and submitted as the bid.  It is the Contractor’s responsibility to include and execute all necessary bid forms.

102-9 AFFIDAVIT AND CERTIFICATION FORMS  of the Standard Specifications is hereby deleted.

102-11 DELIVERY OF BIDS
the last sentence of the Standard Specifications is hereby deleted.

SECTION 103 - AWARD AND EXECUTION OF CONTRACT

103-4
RETURN OF BID BOND  of the Standard Specifications is revised to read:

All bid bonds will be held until the contract has been awarded and the contract forms are executed by the bidder.

103-6
CONTRACTOR’S INSURANCE; INDEMNIFICATION  of the Standard

Specifications is superseded by Article IV of the Construction Services Agreement.

103-7
EXECUTION OF CONTRACT  the 2nd paragraph of the Standard Specifications is revised to read:

The Agency shall execute the contract as soon as possible after receipt of the signed contracts, bonds and insurance certificates.  No contract shall be considered as effective until it has been fully executed by all the parties thereto.

SECTION 104 - SCOPE OF WORK

104-6
MAINTENANCE OF THE PROJECT SITE  of the Standard Specifications is modified to add:

Burning of trash, debris, plant material, wood, or any other waste materials will not be allowed.  The Contractor shall dispose of such materials in accordance with the requirements of Subsection 107-14.

SECTION 104 - SCOPE OF WORK

104-1
INTENT OF CONTRACT  of the Standard Specifications is modified to add:

(A) Covenant of Good Faith and Fair Dealing:  

This contract imposes an obligation of good faith and fair dealing in its performance and enforcement.  The Contractor and the Agency, with a positive commitment to honesty and integrity, agree to the following mutual duties:

(1)
Each will function within the laws and statutes applicable to their duties and responsibilities. 

(2)
Each will avoid hindering the other's performance. 

(3) Each will proceed to fulfill its obligations diligently. 

(4) Each will cooperate in the common endeavor of the contract. 

(B)
Partnering:
The Agency encourages the foundation of a cohesive partnering with the Contractor and its principal subcontractors and suppliers.  This partnering is not a legal partnership as defined by Arizona law.  Partnering will be structured to draw on the strengths of each organization to identify and achieve reciprocal goals.  The objectives are effective and efficient contract performance and completion within budget, on schedule, and in accordance with the contract. 

The establishment of a partnering charter on a project will not change the legal relationship of the parties to the contract nor relieve either party from any of the terms of the contract. 

Any cost associated with effectuating partnering will be agreed to by the Agency and the Contractor and will be shared equally between them.

To implement this partnering initiative prior to starting of work in accordance with the requirements of Subsection 108.02 and prior to the preconstruction conference, the Contractor's management personnel and the Field Engineering Division Manager will initiate a partnering development seminar/team building workshop.  The Agency and the Contractor will make arrangements to determine attendees at the workshop, the agenda of the workshop, its duration, and its location.  Persons required to be in attendance will be the Field Engineering Manager, the Project Manager and key project personnel; the Contractor's on-site project manager and key project supervision personnel of both the prime and principal subcontractors and suppliers. The project design engineers and key federal, state and local government personnel will also be invited to attend as necessary. 

Follow-up workshops may be held periodically throughout the duration of the contract as agreed by the Contractor and the Agency.

104-5
MAINTENANCE OF TRAFFIC  of the Standard Specifications is modified to add:

Miscellaneous work shall include all coordination and notification necessary to complete the project. Such coordination work shall include, but not be limited to: utility coordination, resident notification, and all other coordination work necessary whether mentioned on the plans or not.

Resident notification shall include the following procedures:

No later than seven (7) calendar days prior to the commencement of work, the Contractor shall distribute notices of the intent of Pima County to begin construction in this project. The notices shall be distributed to the businesses and residences abutting the project right-of-way. Notices are not to be placed in mailboxes. Where there is no response, or there is no answer at the door, the notice is to be left in the door or screen door.

SECTION 105 - CONTROL OF WORK

105-6 
COOPERATION WITH UTILITY COMPANIES  the 6th paragraph of the Standard Specification is modified to add:

The Contractor will also acknowledge and agree that no monetary compensation will be given to the Contractor by the Agency as a result of the impacts or delays to his operations that are caused by the utility companies.

SECTION 106 - CONTROL OF MATERIALS
106‑9
Storage of Materials  of the Standard Specifications is modified to add:

For material storage and construction yards located outside road right‑of‑way, a Temporary Use Permit will be required for private property not zoned for such purposes in unincorporated Pima County.  Said permits are issued by the Zoning Board of Adjustments, in accordance with Section 18.93.040 of the Pima County Zoning Code.

The Contractor shall comply with all federal, state and local laws and regulations regarding any additional property secured for these purposes, and all associated costs shall be his responsibility.

SECTION 107 - LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC
107-2 PERMITS, LISCENSES AND TAXES of the Standard Specifications is modified to add: of the Standard Specifications is modified to add:
Dewatering may be done by permit only.  No measurement or direct payment will be made for dewatering groundwater or channelizing surface water required during the course of construction, including all permits.  A licensed well driller is required for any dewatering operation, and all costs for dewatering shall be considered incidental to the contract unit cost of the bid items requiring dewatering. The Contractor shall apply to the Arizona Department of Water Resources for the Dewatering Permit in a timely manner.  The Contractor should note that up to approximately 90 days may be required for the approval of the Dewatering Permit.
SECTION 107 - LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC

107-8  PUBLIC CONVENIENCE AND SAFETY of the Standard Specifications is modified to add:

When requested by the Engineer, the Contractor shall participate in any public or neighborhood meeting called by the Engineer or any other appropriate authority, for the purpose on informing the public concerning the nature, timing, status or scheduling of the work.

107-15.01  National Pollution Discharge Elimination System of the Standard Specifications is hereby deleted.  See Section 810 of these Special Provisions.

107-18  INSURANCE of the Standard Specifications is superceded by Article IV of the Construction Services Agreement.

107-21  CONTRACTOR’S RESPONSIBILITY FOR UTILITY PROPERTY AND SERVICES  of the Standard Specifications is modified to add:

The existence and locations of underground utilities indicated on the plans are not guaranteed and shall be investigated and verified in the field by the Contractor before starting work.  Excavations in the vicinity of existing structures and utilities shall be carefully done.  At least two full working days prior to commencing excavation, the Contractor shall call Blue Stake Center, 1-800-STAKE-IT, between the hours of 7:00 a.m. and 4:30 p.m., Monday through Friday, for information relative to the location of buried utilities.

It shall be the responsibility of the Contractor to contact the utility companies in order for them to determine if there is a need for any bracing or shoring of power or telephone poles during the construction of this project.  If bracing or shoring is necessary, the Contractor shall accomplish this work to the satisfaction of the utility company.

No measurement or direct payment will be made for bracing or shoring. No measurement or payment will be made for support and protection of existing utilities during construction.
The Contractor shall take full responsibility of costs incurred due to damage to utilities as a result of grading or excavation operations.  Utility locations shown on the Plans are approximate, and all utilities are not necessarily shown.  The possibility of conflicts with existing utilities-in-service exists.  If conflicting utilities interfere with the Contractor's normal progress towards completion of this project, the City of Tucson Department of Transportation may, at its option, authorize the Contractor to relocate said conflicting utilities by force account in accordance with the provisions of subsection 109-5(B).

The following utility companies may have facilities within the project limits but are not anticipated to be in conflict. It shall be the responsibility of the Contractor to determine the exact location of the utilities prior to any construction operations and to notify the above utility companies at least two (2) working days prior to commencing any work on the project.
	AT&T Communications
	John C. Landers
	(520) 629-8758


	El Paso Natural Gas (EPNG)
	Kelly Hall
	(520) 746-4225


	Comcast Cable Communications
	Mike Ginn
	(520) 744-5477


	MCI Communications, Fiber Optics
	Joe Ryan
	(520) 882-0797


	Sprint Communication
	Colin Sword
	(520) 417-0970


	Trico Electric Cooperative
	Paul Newton
	(520) 744-2944, ext 1320


The following utility companies have facilities within the project limits but are not anticipated to be in conflict. It shall be the responsibility of the Contractor to determine the exact location of the utilities prior to any construction operations, notify the above utility companies at least two (2) working days prior to commencing any work on the project, and to support and protect-in-place the existing facilities as necessary during construction operations.
	City of Tucson Communications Engineering
	Jay Hogan
	(520) 837-6051


The City of Tucson has ITS facilities that are not anticipated to be in conflict but the Contractor must take extreme care with construction operations within the vicinity. COT has an aerial fiber optic line that transitions to an underground duct at approximate Station 448+20 Rt and connects with Fire Station 17. The Contractor shall protect in place the underground facilities. COT has underground fiber optic facilities on the west side of Houghton Road at the Drexel Road intersection that connects with Fire Station 19. The underground facilities are to be protected in place. Two pull boxes at approximate Station 473+70, 65’ Rt and 475+30, 65’ Rt are to be adjusted to finished grade by the Contractor. The adjustment of pull boxes to finished grade shall be considered incidental to the cost of the other bid items. If fiber optic facilities are damaged, communication with the Fire Stations will be compromised and extremely expensive to restore. If damage occurs, the Contractor shall repair and/or replace the damaged facilities at his sole expense.

	Qwest Corporation
	Bob Morgan
Jim Mokler
	(520) 661-9763 (cell)
(520) 292-8323 (office)

(520) 661-2487 (cell)

(520) 292-8150 (office)


The Contractor shall coordinate with Qwest at least forty-eight (48) hours prior to any construction activities within the vicinity of Qwest facilities.
Qwest has underground lines at Bilby Road (4-4” PVC), approximate Station 500+81, and at Forest Glen Street (2-2” PVC), approximate Station 514+25, that are not anticipated to be in conflict with the construction operations. The Contractor shall coordinate with Qwest prior to construction operations in the vicinity.
	Southwest Gas Corporation (SWG)
	Britney Taylor
	(520) 794-6044


The Contractor’s attention is drawn to the two (2) twelve inch (12”) high pressure gas facilities on the east and west side of Houghton Road along the entire project limits. SWG has a twelve inch (12”) steel high pressure gas line that runs along the east side of Houghton Road from Station 407+67 Lt to 564+50 Lt. No vertical conflicts are anticipated and the facility must be protected in place at all times. SWG has another twelve inch (12”) steel high pressure line that runs along the west side of Houghton Road from Station 423+52 Rt to 564+50 Rt. The line crosses Houghton Road at Station 423+52 and ties together the east and west facilities. No vertical conflicts are anticipated since the line was placed in coordination with the project plans. SWG requires twelve inches (12”) horizontal and vertical clearance from any underground structure. SWG requires a minimum depth of thirty-six inches (36”) vertical clearance below finished grade.

SWG has a two inch/four inch (2”/4”) line that runs parallel to the twelve inch (12”) line along the east side of Houghton Road from Station 411+88, 85’ Lt to 424+55, 82’ Lt. The Contractor shall support and protect in place during all phases of construction.

SWG has a six inch (6”) steel high pressure gas line that runs parallel to the twelve inch (12”) line along the east side of Houghton Road from Station 424+55, 82’ Lt to 564+50, 74’ Lt. The six inch (6”) line requires eight inches (8”) of clearance from any underground structure and a minimum depth of thirty inches (30”) below finished grade. The Contractor shall support and protect in place during all phases of construction.
SWG cannot work on any high pressure gas facilities between September and April. SWG requires a high pressure stand-by to be on-site when the Contractor is working within ten feet (10’) of any pipeline with a pipe diameter of six inches (6”) or greater or any high pressure gas facility. The Contractor shall pothole all twelve inch (12”) pipelines per air vacuum method and in accordance with SWG requirements. The Contractor must notify SWG at (520) 794-6021 a minimum of twenty-four (24) hours prior to any construction activity to schedule the presence of an on-site representative. This SWG stand-by representative will make decisions as to whether to place protection over exposed main.
No trees shall be planted within eight feet (8’) of any SWG facilities.

	Tucson Electric Power (TEP)
	Cynthia Garcia
	(520) 918-8246


It shall be the responsibility of the Contractor to protect-in-place and support all TEP overhead facilities and coordinate with TEP all construction activities within the vicinity of TEP facilities. The Contractor shall contact TEP at 520-917-2617 a minimum of ten (10) working days prior to the need for overhead protection and/or pole bracing. The Contractor shall maintain drivable access to TEP poles, equipment and facilities during construction. The relocation of TEP facilities such as underground feeder and 46 kV and higher voltages is limited to TEP’s off-peak season, October through April. TEP poles will remain in place until all other joint-use participants have transferred facilities from TEP poles. For the latest TEP Electric Service Requirements and Construction Standards, refer to the web site at www.tep.com/business/construction/ServReqBook.asp. 
TEP has a high voltage 138 kV overhead facility that runs parallel to the Houghton Road alignment along the east side of the roadway from Station 407+67, 96’ Lt to 422+40, 240’ Lt. The Contractor’s attention is drawn to the pole at Station 420+49, 69’ Lt (see Detail B1) that shall remain.  The pole lies between the proposed wall/pedestrian path and the roadway curb. The pole shall be protected in place during all phases of construction. Grading shall not be higher than two inches (2”) below the top of foundation. 

TEP has a high voltage 138 kV overhead facility that runs parallel to the Irvington Road alignment from Station 3+45, 33’ Lt to Sta 17+12, 65’ Lt along the north side of the roadway, then crosses to the south side at the Houghton Road and Irvington Road intersection from Station 17+12, 65’ Lt to 23+50, 80’ Rt. 
TEP has 14 kV overhead facilities along the east side of Houghton Road that run from Station 420+49, 69’ Lt to 468+35, 77’ Lt.  All poles shall be protected in place during all phases of construction. The Contractor may adjust the grading and pedestrian path as necessary, per the direction of the Engineer, to avoid any damage to the existing poles during construction.
TEP has 14 kV overhead facilities along the south side of the Irvington Road alignment that runs parallel with the roadway from Station 3+45, 107’ Rt to 20+80, 74’ Rt. The Contractor shall support and protect-in-place the low voltage overhead TEP facilities. The Contractor shall contact TEP at 520-917-2617 a minimum of ten (10) working days prior to the need for overhead protection and/or pole bracing.
TEP has 14 kV overhead facilities along the west side of Houghton Road from Station 474+84, 63’ Rt to 564+50, 69’ Rt. All poles shall be protected in place during all phases of construction. The Contractor may adjust the grading and pedestrian path as necessary, per the direction of the Engineer, to avoid any damage to the existing poles during construction.
The following utility companies have facilities in conflict with the proposed improvements and are to be relocated prior to commencement of construction. It shall be the responsibility of the Contractor to determine the exact location of the utilities prior to any construction operations, notify the above utility companies at least two (2) working days prior to commencing any work on the project, and to support and protect in place the existing facilities as necessary during construction operations.
	Cox Communications
	Jeff Krause
	(520) 867-7526


Cox has underground facilities at Bilby Road, approximate Station 500+81, 112’ Lt and at Forest Glen Street, approximate Station 514+25, 105’ Lt, that will be relocated by Cox prior to the commencement of construction. The Contractor shall coordinate with Cox prior to construction operations in the vicinity.
Cox has underground facilities that conflict with the proposed water line construction at Station 500+96 Rt (Bilby Road intersection). Cox will lower the facilities (bore) to a depth of ten feet (10’) below existing ground to avoid the proposed water line improvements prior to roadway construction.
Cox will remove an existing vault at Station 526+26, 245’ Lt (Poorman Road Station 22+45, 49’ Lt) prior to roadway construction. The existing pipe will be abandoned in place.
	Qwest Corporation
	Bob Morgan

Jim Mokler
	(520) 661-9763 (cell)

(520) 292-8323 (office)

(520) 661-2487 (cell)

(520) 292-8150 (office)


Qwest has aerial facilities on TEP poles along the project limits. TEP will be relocating several poles prior to construction and Qwest will coordinate with TEP and transfer aerial facilities as necessary.
Qwest has an underground copper line that runs from two closures at Station 411+13, 77’ Lt and Station 411+10, 48’ Rt. Before construction commences, Qwest will relocate the closure outside the construction limits and lower the line in between to avoid conflict with the proposed mainline storm drain pipe.
Qwest has underground lines (8-4” conduit) that run along the east side of Houghton Road from approximate Station 410+00 Lt to 420+75 Lt. The conduit bank crosses lateral storm drain pipes at Station 415+81, 38’ Lt, 417+25, 37’ Lt, 418+19, 36’ Lt, and 420+12, 36’ Lt and are anticipated in be in conflict. Prior to commencement of construction, Qwest will pothole and relocate conduit as necessary to avoid conflict during construction. Conduit and manholes shall be supported and protected in place during the placement of the storm drain pipe and the backfill of the trench.
Qwest has an underground copper line that runs from a closure at Station 422+22, 77’ Lt to the west along Irvington Road and is in conflict with the proposed mainline storm drain pipe. The closure is to remain and shall be protected in place and supported. Prior to construction, Qwest will pothole and relocate the copper line as necessary.
Qwest has underground conduit at Seven Generations Way that is in conflict with a transverse drain catch basin (CB21) at Station 447+22, 106’ Lt. Prior to construction, Qwest will pothole and relocate the conduit as necessary to avoid conflict during construction.

Qwest has a cabinet and closure at Station 527+60, 105’ Lt that will be removed prior to construction.

Qwest has several underground line closure facilities that are in conflict with the proposed roadway and will be relocated prior to the commencement of construction. Qwest will relocate the following closure locations outside construction limits or will remove: Stations 474+65, 63’ Rt; 481+50, 64’ Rt; 498+24,68’ Rt; 500+11, 66’ Rt; 527+60, 105’ Lt; 528+52, 65’ Rt; 529+73, 65’ Rt; and 534+32, 65’ Rt.

Qwest has underground lines (2-4” PVC) that are in conflict with the Drexel Road cross culvert at Station 473+70, 105’ Lt. Prior to construction operations, Qwest will pothole and relocate facilities as necessary. The Contractor shall protect in place and support facilities during construction.
	Southwest Gas Corporation (SWG)
	Britney Taylor
	(520) 794-6044


SWG has a two inch (2”) plastic distribution facility that runs along the east side of Houghton Road from Station 429+52, 103’ Lt to 442+25, 100’ Lt that conflicts with proposed catch basins at Station 432+08, 101’ Lt and at Station 435+39, 103’ Lt. SWG will relocate the gas line at those two locations prior to roadway construction.

SWG has two inch (2”) and four inch (4”) plastic distribution facilities that are in conflict with side street pipes at Station 473+77, 105’ Lt (Drexel Road), Station 478+30, 105’ Lt (turnout south of Drexel Road), Stations 500+00, 110’ Lt and 500+80, 110’ Lt (Bilby Road), and Station 514+25, 105’ Lt (Forest Glen Street). SWG will lower all distribution gas lines prior to construction.

SWG will relocate approximately ten (10) corrosion test points to the edge of new right-of-way prior to roadway construction.

	Time Warner / Xspedius
	Tom Seeley
	(520) 618-4225


Time Warner will reconstruct a manhole at Houghton Road Station 537+54, 72’ Rt to finished grade prior to roadway construction. The reconstructed manhole and vault will remain and shall be protected in place by the Contractor. The proposed sidewalk to be constructed in the vicinity may be adjusted as necessary to avoid the manhole per the direction of the Engineer and the Time Warner representative.

	Tucson Electric Power (TEP)
	Cynthia Garcia
	(520) 918-8246


TEP will lower underground facilities prior to roadway construction that conflict with the following proposed improvements:

Storm drain facilities; Station 410+26, 65’ Lt, Station 417+25, 35’ Lt, Station 420+12, 32’ Lt, Station 422+85, 55’ Lt, and Station 447+21, 106’ Lt.
Cross drainage facilities; Station 471+50, 95’ Lt and Station 473+33, 107’ Lt.

Roadside ditch grading; Station 466+62, 92’ Lt.
TEP will raise to finished grade an electric pedestal at Station 446+22, 71’ Rt prior to roadway construction.

TEP will relocate a pole at 454+20, 84’ Lt to the approximate location of Station 454+20, 84’ Lt prior to roadway construction.

TEP will remove a pole at Station 484+72, 65’ Rt and replace with two new poles at approximate Stations 483+65, 65’ Rt and 485+85, 65’ Rt prior to roadway construction.

TEP will remove a pole at Station 521+07, 64’ Rt and replace with two new poles at approximate Stations 519+95, 64’ Rt and 522+05, 64’ Rt prior to roadway construction.

TEP will relocate a pole at Station 527+73, 64’ Rt to approximate Station 527+70, 64’ Rt prior to roadway construction.

TEP will relocate a pole at Station 554+09, 64’ Rt to approximate Station 554+20, 64’Rt prior to roadway construction.

The following utility companies have facilities in conflict with the proposed improvements which are to be relocated by the utility company or will require the Contractor to support and protect in place during the construction of the project. The Contractor shall coordinate his work to facilitate the work performed by the utility companies and to avoid delays or conflicts.
	Cox Communications
	Jeff Krause
	(520) 867-7526


Cox has underground conduit that runs from a closure at Station 416+30, 97’ Rt to an overhead utility pole at 422+18, 87’ Rt. At Station 418+20, 94’ Rt, the conduit cross above a proposed storm drain and is near other storm drain facilities. The Contractor shall coordinate with Cox prior to any work in the vicinity. The Contractor shall protect in place and support the facilities.

Cox has a vault at Houghton Road Station 501+25, 59’ Rt. Cox will relocate prior to construction and reset to finished grade during roadway construction.
	Qwest Corporation
	Bob Morgan

Jim Mokler
	(520) 661-9763 (cell)

(520) 292-8323 (office)

(520) 661-2487 (cell)

(520) 292-8150 (office)


Qwest has an underground conduit bank (8-4” or 4-4” PVC) within an easement that runs along the east side of Houghton Road from approximate Station 420+75 Lt to 473+00 Lt.  Within the easement, the conduit bank runs parallel to the proposed storm drain pipe from Station 420+75 to 447+30. Conduit and manholes shall be supported and protected in place during the placement of the storm drain pipe and the backfill of the trench. The Contractor shall coordinate with Qwest prior to any work in the vicinity of the conduit and manholes.
Qwest has eight (9) manholes within the proposed roadway footprint that will require resetting or reconstruction during the construction phases (see Utility Manhole Summary Sheet in the project plans). The manholes are located at Stations 408+08, 20’ Lt , 416+10, 40’ Lt, 423+83, 36’ Lt, 448+51, 41’ Lt, 473+29, 35’ Lt, 476+54, 60’ Rt, 500+76.45, 124’ Lt, 501+54, 60’ Rt, and 514+97, 57’ Rt. The Contractor shall protect in place the manhole and coordinate with Qwest during roadway construction as Qwest will place extensions and/or grade rings to bring rim elevation to finished grade.

Qwest has underground facilities that run along the east right-of-way line of Houghton Road from Station 429+60, 105’ Lt to 441+65,105’ Lt. The lines are near two proposed catch basins at Stations 432+08, 105’ Lt (CB 14) and 435+39, 105’ Lt (CB 15). The Contractor shall support and protect in place the lines during construction of the storm drain facilities. The Contractor shall coordinate with Qwest prior to any work in the vicinity.
Qwest has underground facilities that cross above the proposed mainline storm drain pipe at Station 447+25, 65’ Lt. The Contractor shall support and protect in place the Qwest facilities. The Contractor shall coordinate with Qwest prior to any work in the vicinity.

Qwest has underground facilities that cross above a proposed lateral storm drain pipe and near a catch basin at Station 448+19, 80’ Lt. The Contractor shall support and protect in place the Qwest facilities. The Contractor shall coordinate with Qwest prior to any work in the vicinity.
Qwest has underground facilities that cross Houghton Road at approximate Station 473+00 Rt and runs along the west side of Houghton Road to the south through the end of the project, 564+50 Rt. Qwest shall reconstruct manholes prior to construction (see below) and the Contractor shall support and protect in place the underground lines and the reconstructed manholes during all phases of construction. The Contractor shall coordinate with Qwest prior to any work in the vicinity of the facilities.
Qwest has a manhole at Station 528+52, 57’ Rt that is in conflict with a new concrete box culvert. Qwest will remove the existing manhole and construct a new manhole at Station 527+30, 61’ Rt. Qwest will construct the new manhole base 3’ below existing ground and complete all cable placing before roadway construction. The Contractor shall protect in place the new manhole and coordinate with Qwest during roadway construction as Qwest will place extensions and/or grade rings to bring rim elevation to finished grade.

Qwest has a manhole at Station 553+69, 57’ Rt that is in conflict with a new concrete box culvert. Qwest will remove the existing manhole and construct two new manholes at Station 542+50, 61’ Rt and Station 557+15, 61’ Rt. Qwest will construct the new manhole base 4’ below existing ground at Station 542+15, the new manhole top at existing ground at Station 557+15, and complete all cable placing before roadway construction. The Contractor shall protect in place the new manhole and coordinate with Qwest during roadway construction as Qwest will place extensions and/or grade rings to bring rim elevation to finished grade.
	Southwest Gas Corporation (SWG)
	Britney Taylor
	(520) 794-6044


The Contractor shall be responsible to coordinate with SWG prior to construction operations within the vicinity of any SWG facilities.

SWG has a two inch (2”) plastic distribution facility that runs along the west side of Houghton Road from Station 416+56, 95’ Rt to 418+50, 92’ Rt that conflicts with proposed storm drain facilities. The gas line crosses above the proposed storm drain pipe at Station 418+18, 92’ Rt and runs parallel to another storm drain pipe from Station 418+18, 92’ Rt to 418+50, 92’ Rt. The Contractor shall support and protect-in-place the SWG distribution line during construction of the storm drain facilities.
There are twelve inch (12”) gas valves, boxes and covers within the vicinity of the Houghton and Irvington that SWG will adjust to finished grade during construction. Valves are located at approximate Stations 422+05, 88’ Lt, 422+70, 90’ Lt and 423+50, 67’ Rt. 

There are two (2) six (6) inch valves, boxes and covers along the east side of Houghton Road that SWG will adjust to finished grade during construction. Valves are located at approximate Stations 473+35, 80’ Lt and 526+20, 80’ Lt.
The Contractor’s attention is drawn to Station 454+46, 85’ Lt where the six inch (6”) high pressure gas line is presently exposed. SWG will install protection of the pipe during construction. During excavation operations for the concrete box culvert, the Contractor shall expose the pipe and SWG will rewrap the pipe coating and install a ten inch (10”) PVC pipe over the top of the gas line. The Contractor shall coordinate with SWG a minimum of seven (7) days prior to any work in the area and a SWG representative is required to be on site during all excavation operations. SWG anticipates one (1) working day for its protection operations.

There is an existing four inch (4”) steel high pressure gas line that runs along the south side of Irvington Road. SWG will abandon the line from Houghton Road Station 422+10, 120’ Rt to 422+12, 87’ Lt (Irvington Road Station 18+81, 67’ Rt to 20+87, 66’ Rt) prior to the construction of this project. The remainder of the line along Irvington Road the Contractor shall protect in place. The Contractor shall coordinate with SWG before any construction activities occur near this gas line.

	Tucson Electric Power (TEP)
	Cynthia Garcia
	(520) 918-8246


TEP has underground facilities along the east side of Houghton Road at Station 415+79, 32’ Lt, Station 418+19, 34’ Lt, and Station 418+19, 95’ Lt that shall be supported and protected in place during all phases of construction.
TEP has underground facilities along the east side of Houghton Road, between Civano Blvd. and Seven Generations Way, along the road right-of-way. The Contractor shall support and protect in place all underground TEP facilities from Station 429+55, 108’ Lt to 441+65, 108’ Lt.

TEP has manholes that will require the rings/covers to be adjusted to finished grade at Stations 413+75, 23’ Lt, 420+64, 33’ Lt, 474+50, 66’ Rt, and 514+26, 131’ Lt (Forest Glen Street). TEP will raise and/or lower these facilities during the construction phase. The Contractor shall coordinate the construction schedule with TEP in order to allow TEP the necessary time for manhole reconstruction.

The following utility companies have facilities that will require adjustments or other work which are part of this project. The Contractor shall perform the work in accordance with the specifications on the plans and the Special Provisions:
	Pima County Regional Wastewater Reclamation Department (PCRWRD)
	Noel Ortiz
	(520) 740-6487


PCRWRD has facilities that run from approximate Station 410+00 to 428+00. There are four (4) manholes that are to be reconstructed, three (3) that are to be adjusted, and two (2) that shall be protected in place (see Utility Manhole Summary Sheet in the project plans).
	Sun Tran
	Bea Paulus
	(520) 623-4301


Sun Tran has facilities along the project limits and it is the responsibility of the Contractor to maintain reasonable access to the public transit system. Access must comply with the Americans with Disabilities Act. The Contractor shall be responsible for establishing temporary bus stops if permanent bus stop amenities and signage are removed or access is prohibited due to construction activity.

	Tucson Water
	Edward Lopez
	(520) 575-8100


Tucson Water facilities will be relocated as part of this project (see Water Modification Sheets and the Utility Manhole Summary Sheet in the project plans).
SECTION 108 - PROSECUTION AND PROGRESS

108-3
Preconstruction Conference  the seventh paragraph of the Standard Specifications is revised to read:

The Contractor shall also submit an implementation plan for stormwater pollution prevention, as set forth in Section 810 of these Special Provisions, on all projects requiring submittal of an Arizona Pollutant Discharge Elimination System or equivalent National Pollutant Discharge Elimination System (AZPDES/NPDES), Notice of Intent (NOI), or when such work is likely to create erosion or pollution problems.

108-3
Preconstruction Conference  of the Standard Specifications is also modified to add:

The Contractor shall be responsible for planning, scheduling and reporting the progress of the work to ensure timely completion of the contract.

The Contractor shall submit a schedule in two parts, in accordance with the following:

(A)
Part I shall be a preliminary schedule and shall be submitted at the Preconstruction Conference for the Engineer's review and concurrence.  It shall be a schematic (arrow) diagram or precedence diagram, showing the work stages and operations for all activities required by the contract.  The diagram shall be in sufficient detail to allow day‑to‑day monitoring of the Contractor's operations.  Along with the preliminary schedule, the Contractor shall include its calendar for the contract period which shall show work days, calendar days and dates.  The diagram shall include four to 10 milestone events as identified by the Contractor and accepted by the Engineer.

(B)
Part II shall be submitted for the Engineer's review and concurrence within 15 calendar days after Part I has been accepted by the Engineer.  This second schedule shall include a complete critical path schedule to cover the Contractor's anticipated time schedule.  The schedule shall include a detailed network diagram acceptable to the Engineer with the following features:


(1)
It shall be time‑scaled in calendar days.  All activities shall be plotted on their early start and finish dates.  Unless approved by the Engineer, activities shall not exceed 15 working days in length.  The plot shall have a size and scale acceptable to the Engineer.


(2)
It shall show the order and interdependence of activities and the sequence of work as reflected in the Schedule Report specified in Subsection 108.03(B)(7) below.  The critical activities shall be prominently distinguished on all reports by the use of color or other means acceptable to the Engineer.


(3)
It shall include, in addition to all construction activities, such tasks as mobilization, demobilization, submittal and approval of samples of materials and shop drawings, procurement of significant materials and equipment, fabrication of special items, installation and testing and interfacing with other projects.


(4)
The activities shall be sufficiently detailed so that a reviewer can follow the sequence.  For example, the activities shall show forming, reinforcing, and placement of concrete on the calendar days they are scheduled to be performed.


(5)
The diagram shall show for each activity the preceding and following event numbers or activity numbers, the activity description, the total float, and the duration of the activity in working days.


(6)
The activities shall be organized and described so as to conform to the contract bid items.  Activity descriptions shall be unique and specific with respect to the type of work and location.


(7)
The diagram shall be accompanied by a Schedule Report of the network with a tabulation of the following data for each activity:



(a)
Preceding and following event numbers or activity number



(b)
Activity description



(c)
Activity duration



(d)
Earliest start date



(e)
Earliest finish date



(f)
Latest start date



(g)
Latest finish date



(h)
Total float times



(i)
Responsibility for activity - e.g., Contractor, subcontractor, supplier, etc.



(j)
Resource loading for each activity listing personnel, equipment and anticipated revenue.

(C)
The Contractor shall make updated schedules and reports under the following circumstances or as requested:


(1)
The Contractor shall submit a monthly report of actual construction progress by the 10th working day of each calendar month by updating its schedule report to reflect all complete and in progress activities on the project.  All negative float shall be explained in detail.  If, in the opinion of the Engineer, the detailed network diagram requires revision, either wholly or in part, the Engineer shall so direct the Contractor and the Contractor shall submit such revision within 10 calendar days.


(2)
The monthly report also shall show the activities or portion of activities completed during the one‑month reporting period and the portion completed on the project to date, showing actual start and finish dates plus all future activities.


(3)
The monthly report shall state the percentage of revenue actually earned as of the report date.


(4)
The monthly report shall be accompanied by a narrative description of job progress, problem areas, current and anticipated delaying factors and their expected effect, and any corrective actions proposed or taken.  The narrative description shall also clearly identify any departures from earlier schedules, including, but not limited to, changes in logical sequence or logical ties, constraints, changes in activity durations and changes, additions or deletions in event numbers, activity numbers and activity descriptions.  The reasons for each departure shall be included in the narrative description.  Any additions or deletions of milestone events must be approved by the Engineer.


(5)
The monthly report shall include a summary of all activities sequenced by the total float from least to greatest float and ordered by early start.


(6)
The required schedules and report shall be submitted to the Engineer as follows:



(a)
Part I (Preliminary Schedule):
seven originals



(b)
Part II (Detail Network Diagram):seven originals



(c)
Revisions to Part II:
seven originals



(d)
Monthly Report:
three originals plus three copies of the narrative.


(7)
The monthly report shall include a detailed predecessor/successor analysis showing the predecessors, successors, logic ties, and constraints for each activity scheduled.  These activities shall be ordered by event number or activity number from least to greatest.


(8)
All Extra Work shall be shown on an updated Schedule.

The automated system software shall be Primavera or approved equal.

No measurement or direct payment will be made for Contractor costs relating to preparation and submission of schedules and reports and revisions thereto, the cost being considered as included in the prices paid for contract items.

Float time is not for the exclusive use or benefit of either the Department or the Contractor.  Extension of time for performance may be granted to the extent that equitable time adjustment for the activity affected exceeds the total float or where otherwise justified, impact on the contract completion can be shown.

Concurrence of the Contractor's schedules by the Engineer is not to be construed as relieving the Contractor of its obligation to complete the work within the contract time; or as granting, rejecting, or in any other way acting on the Contractor's requests for adjustments to the date for completing contract work, or claims for additional compensation.  Such requests shall be processed in strict compliance with other relevant provisions of the contract.

The Contractor shall participate in a review and evaluation of the proposed Part I, Preliminary Schedule, and Part II, Schedule, and monthly updated schedule by the Engineer.  Any revisions necessary as a result of their review shall be submitted for concurrence to the Engineer within 10 calendar days after the review.  The accepted Part II, Schedule, shall then be used by the Contractor for planning, organizing, executing, and directing the work and for reporting progress of work accomplished.  The Contractor shall furnish to the Engineer for project use a copy of the Part II, Schedule, and a monthly updated schedule on a compatible computer disk of a size and configuration designated by the Engineer.

The Engineer shall complete review of Part I, Preliminary Schedule, and Part II, Schedule, within 15 calendar days of the receipt of each.  No monthly progress payment will be made until Part I has been accepted.  Within the next 60 calendar days after concurrence with Part I, Part II will be submitted and reviewed.  If Part II has not been accepted within these 60 calendar days, progress payment will be withheld until Part II has been concurred with by the Engineer.

Failure of the Contractor to comply with the monthly updated Schedule requirements specified herein will be grounds for the Engineer to withhold an additional 10 percent of the monthly progress payments, in addition to the normal retention, until the Contractor is in compliance.  Additional money withheld will be paid upon compliance to the Contractor in the next scheduled monthly estimate.  If the monthly updated schedule is not received by the 10th working day of each month, but received prior to the 25th of the month, five percent will be withheld until the following estimate.

SECTION 109 - MEASUREMENT AND PAYMENT

109-1
MEASUREMENT OF QUANTITIES  the first sentence of the seventh paragraph of the Standard Specifications is revised to read:

In computing volumes of earthwork, the differential digital terrain model (DTM) method shall be used.

109-1
MEASUREMENT OF QUANTITIES  revise the eight paragraph of the Standard Specifications to read:

When computing volumes of earthwork for payment, measurement for roadway excavation shall be made from the top of existing grade to the top of new roadway subgrade.  The quantities of existing pavement for both asphaltic concrete and aggregate base are included in the calculation for roadway excavation.  The Contractor is responsible for replacing the quantity of existing asphaltic concrete and aggregate base removed from the existing pavement section, at his own expense, if the material is utilized for purposes other than construction of embankments, as described in Section 203-9 of the Standard Specifications.  This also includes the replacement of excavated materials removed in trench excavation or structural excavation but not incorporated into the construction of the roadway embankment. 

109-2
SCOPE OF PAYMENT  the last two paragraphs of the Standard Specifications are hereby deleted.

109-5
EXTRA AND FORCE ACCOUNT WORK  

(A)
Extra Work.
the second paragraph of the Standard Specifications is revised to read:

Upon receipt of an approved supplemental agreement, the Contractor shall proceed with the ordered work. 

109-5(B) (3) (a) Rental Rates (Without Operators).  of the Standard Specifications is modified to add:
The Rental Rate Blue Book adjustment factor (F) will be 0.933.

(C) Force Account Work by Subcontractor.  of the Standard Specifications is revised to read: 

When force account work is determined by the Engineer to require specialized labor or equipment not normally utilized by the Contractor, and such force account work is performed by subcontractors, the Contractor will be allowed an additional markup based on the following:

For Force Account work performed by subcontractors or any combination of subcontractors, the prime Contractor will be allowed a ten percent supplemental markup on the first $10,000 of the work performed (less markups for overhead and profit).

For all subsequent Force Account work performed by subcontractors, the prime Contractor will be allowed a five percent supplemental markup (less markups for overhead and profit). 

The ten-percent supplemental markup shall apply to the first accumulated total of all force account work performed by all subcontractors.

The Contractor shall submit payrolls or other cost data documents for all force account work performed by subcontractors.  There shall be no payments made for force account work until receipt of proper and correct documentation.

SECTION 201 - CLEARING & GRUBBING of the Standard Specifications is revised to read:

201-1 DESCRIPTION

The work under this section shall consist of clearing, grubbing, removing, and disposing of all trees, brush, vegetation, stumps, debris, rubbish, miscellaneous structures not covered under other contract items, and other objectionable matter from within the right-of-way, bridge construction area(s), road approaches, areas through which ditches and channels are to be constructed, and such other areas as may be specified in the Special Provisions.

Clearing and grubbing shall be performed in advance of embankment construction and grading operations and in accordance with the requirements of these specifications. All vegetation identified as either to be preserved-in-place or to be transplanted-on-site on the project plans shall be protected from damage or destruction caused by the Contractor’s operations. The locations of all such material on the project plans are approximate. Existing vegetation on the project shall not be disturbed beyond those limits actually needed for construction purposes. Actual locations will be determined during the project walk-through described in Subsection 201-3.02. Property and landscape shall be protected and restored in accordance with the requirements contained in Subsection 107-12.

201-1.01 Noxious or Invasive Plants:

The work under this section shall also consist of removing noxious and invasive plant species, manually or with the application of herbicides, when appropriate, in the areas designated by the Engineer during construction, and prior to the placement of soil stabilization materials.
For projects that include landscape establishment, as specified in Section 807 of the Standard Specifications, control of noxious and invasive plant species will also be required throughout the landscape establishment phase.

In accordance with the Pima County Board of Supervisor Resolution 2005-265, Rapid Response Noxious Weed Eradication, all undesirable, unwanted vegetation within the project limits, right-of-way, existing prior to or during the course of installation of the construction items shall be treated and removed in a manner to minimize seed production and re-infestation, to the satisfaction of the Engineer. This item is separate from the installation of pre-emergent herbicide, which is considered as incidental to the granite and rock mulch items of work.

The Contractor and Engineer shall inspect the entire project prior to clearing and grubbing, in order to confirm which areas and plants shall be cleared and grubbed and which shall be left undisturbed. The Contractor shall flag all plants designated to be preserved-in-place and to be transplanted-on-site during this walk with two different colors of surveyors tape.

The Contractor shall submit a Noxious and Invasive Species Control Plan to the Engineer for acceptance at the Pre-construction Conference, or prior to beginning any work on the project.  The plan shall outline the methods intended, work schedule, duration, materials, and application frequency of the herbicide that will be used under this item of work

In addition, the Contractor shall submit a Buffelgrass Eradication plan to the Engineer that describes on a month to month basis how both existing plants and new seedlings that sprout during the construction and establishment periods will be killed and removed, such that there is no Buffelgrass remaining within the project limits at the conclusion of the establishment period (Pima County Ordinance 2008-117).

The work under this item shall begin at the start of the project time and continue throughout construction.

The Contractor shall mechanically remove all undesirable, unwanted vegetation (weeds), and treat all areas of the project with an approved contact herbicide(s). All herbicides used for this item of work shall be applied by an Arizona licensed applicator in accordance with all-applicable codes, regulations, and manufacturers specifications and recommendations.

201-2 MATERIALS
All herbicides must be approved by the Engineer prior to application.

The application of any herbicide used shall conform to both the to Environmental Protection Agency (EPA) requirements and well as the manufacturers instructions. Any application of herbicides must be performed by a licensed applicator (A.R.S.32-2314 and A.A.C. R4-29-204), and shall be as approved by the Engineer.

Herbicides proposed in the plan for use on projects adjacent to BLM and or USFS Lands shall be in conformance with the following current environmental documents, including:

“Final Vegetation Treatments Using Herbicides Programmatic Environmental impact Statement for BLM” available electronically at http://www.blm.gov/wo/st/en/prog/more/veg_eis.html;

or the “Environmental Assessment for Management of Noxious Weeds and Hazardous Vegetation on Public Roads on National Forest System Lands in Arizona”, available electronically at http://www.fs.fed.us/r3/projects/ro/ea-noxiousweeds/ea-noxious-weeds.pdf. 

The Environmental Documents include lists of approved Herbicides, Mitigations and Best Management Practices.

201-3 CONSTRUCTION DETAILS

201-3.01 Clearing and Grubbing:

The Engineer will establish the limits of areas to be cleared and grubbed, to be cleared but not grubbed, or areas, objects or features that are designated to remain undisturbed. In general, the work areas shall include the road section, channels, ditches, structures, temporary approaches to bridges, detours and other areas shown on the plans or as specified or directed by the Engineer. The Engineer will designate structures, debris, rubbish, trees, brush and vegetation to be cleared where grubbing is not required. Clearing beyond the limits of construction shall be only where specified or directed. Removal of cacti and native plants shall be in accordance with the provisions of the "Native Plant Law" of the Arizona Revised Statutes, Chapter 7 and applicable local ordinances.

During the life of the contract, the Engineer may order the clearing of any trees within the right-of-way that he determines to be hazardous or dead and unsightly. The Contractor shall carefully prune all branches of trees less than 16 feet above any part of the roadway and all branches which have been broken or injured during construction. Scarred surfaces, resulting from the work, shall be treated with approved tree paint.

Whenever trees are felled or trimmed on/or adjacent to highways, all wood shall be immediately removed from the roadway or any area that would present a hazard to traffic. Grubbed stumps shall be moved immediately, at least 30 feet (9 meters) from the edge of pavement. No trees, tree trunks, stumps or other debris shall be felled, sidecast or placed outside the limits of the right-of-way.

No grubbing will be required beneath the embankment where the subgrade will be 5 feet or more above the original ground surface unless in an area where a structure is to be built, piles are to be placed, unsuitable material is to be removed or as may be otherwise specified in the plans or Special Provisions.

Where trees or existing stumps are cleared and grubbing is not required, the tree trunk or existing stump shall be cut off not more than 6 inches (150 millimeters) above the original ground surface unless otherwise approved. Exposed stumps not required to be removed but which are within 30 feet (9 meters) of the edge of the pavement or are in a built-up area shall be chipped out to a depth of not less than 6 inches (150 millimeters) below the finished grade. Cavities resulting from the grubbing or removal of stumps or trees, unless in areas to be excavated, shall be backfilled with material approved by the Engineer within seven calendar days after grubbing or removal. The material shall be compacted to a density of not less than 95 percent of the maximum density as determined in accordance with the requirements of the applicable test methods of the Arizona Department of Transportation Materials Testing Manual, as directed and approved by the Engineer.

No burning shall be permitted at the project site.

Burning at other locations may be permitted only after the Contractor has obtained a permit from the Arizona Department of Environmental Quality, and from any other Federal, State, County or City Agency requiring such approval.

All materials removed under this section shall be disposed of within seven calendar days after cutting, felling or removal unless otherwise approved, in writing, by the Engineer.

In the disposal of all tree trunks, stumps, brush, limbs, roots, vegetation and other debris, the Contractor shall comply with the requirements of Title 36-Public Health and Safety, Chapter 6, Article 8, Air Pollution of the Arizona Revised Statutes and with the Rules and Regulations for Air Pollution Control, Article 7, adopted by the Arizona Department of Health Services pursuant to the authority granted by Statute and as may be amended by local agency requirements.

Unless otherwise specified, marketable timber and other vegetation not designated to remain shall become the property of the Contractor.

Combustible material may be reduced to chips of a maximum thickness of 1/2-inch (13 millimeters) and disposed of in areas between the slope lines and right-of-way lines as approved by the Engineer. The chips may either be buried or distributed uniformly on the ground surface and mixed with the underlying earth to such extent that the chips will not support combustion.

The roadway and adjacent areas shall be left with a neat and finished appearance. No accumulation of material shall remain on or adjacent to the right-of-way.

(A)
Plants to be Preserved-In-Place.  This work shall include pruning of limbs and roots, conducted only under the direction of a certified arborist, flagging and fencing, irrigation, and other efforts required in order to construct roadway and sidewalk improvements without damage to these plants.  No construction material, equipment or vehicles shall be allowed within the drip line (edge of canopy) of these trees at any time during the course of construction.

The Contractor shall provide and install all required fencing materials.  Fencing materials shall consist of Orange Safety Fence (4 foot minimum height by 50 feet length) per Subsection 810-2.01, with the exception that the bottom of the fence could be placed on top of the ground surface, and 6" embedment in the ground will not be required, as stated in Subsection 915-3.01 of the Standard Specifications.
Install fencing at the drip line of each tree or group of trees.  Fencing materials shall remain in place for the duration of construction operations.  Fencing that is damaged or destroyed shall be repaired or replaced within 2 working days, and at the direction of the Engineer.

The Contractor shall warrant vegetation which is flagged as to remain-in-place from damage caused by its operations.  This warranty includes breakage of major limbs, destruction of major roots, scarring of the trunk and death.

Minor damage to trees may be remedied by pruning and repair in conformance with Sections 806 and 807 of the Standard Specifications, with approval by the Engineer, and under the supervision and direction of a certified arborist.

The Contractor shall replace any vegetation identified as to be preserved-in-place that has been damaged or destroyed.  Replacement vegetation shall be of the same genus and species and shall be of a similar caliper and canopy size.  The Engineer shall approve all replacement plants prior to installation.

(B)
Plants to be Salvaged and Transplanted.  The Contractor shall salvage vegetation that is flagged for transplanting.  Salvage operations shall employ best local practice methods and experienced personnel, in conformance with Section 809 of the Special Provisions
When required, the Contractor shall construct a temporary nursery in conformance with Section 809 of the Special Provisions.

The Contractor shall install and warrant all salvaged plant material as Nursery Stock, as described in Section 809 of the Special Provisions.

201-3.02 Treatment of Noxious or Invasive Plants:

The project areas shall be surveyed by a landscape architect in order to determine the presence of listed noxious or invasive species prior to earthmoving activities. When surveys determine that noxious or invasive species are found to be present within the project right-of-way, the Contractor shall treat the areas designated by the Engineer in accordance with the approved methods. Such treatments shall be completed and approved by the Engineer before ground disturbing or earthmoving activities occur from those areas.

The Contractor shall keep records of all herbicide applications. A copy of this record shall be provided to the Engineer after each application. The Contractor shall be responsible for the proper transport, storage, and application of all materials necessary for herbicide control treatments. All herbicides used for this item of work shall be applied by an Arizona licensed applicator in accordance with all-applicable codes, regulations, and manufacturers specifications and recommendations.

All undesirable, unwanted vegetation within the project limits, right-of-way, existing prior to or during the course of installation of the construction items shall be treated and removed in a manner to minimize seed production and re-infestation to the satisfaction of the Engineer.  This item is separate from the installation of pre-emergent herbicide, which is considered as incidental to the granite and rock mulch items of work. All weed eradication after construction shall be considered incidental to the work described in Section 807– Landscape Establishment.

The Contractor shall inspect the entire project with the Engineer prior to beginning clearing and grubbing, in order to confirm which areas and plants shall be cleared and grubbed and which shall be left undisturbed.  The Contractor shall flag all plants designated to be preserved-in-place and to be transplanted-on-site during this walk with two different colors of surveyors tape.

The work under this item shall begin at the start of the project time and continue throughout construction.

201-4 METHOD OF MEASUREMENT

Clearing and grubbing will be measured on either a lump sum or acre (hectare) basis. Measurement by the acre (hectare) will be to the nearest tenth of an acre (hectare) measured on a horizontal plane.

The work to protect plants to be preserved-in-place, including labor, equipment and materials for fencing, and professional consultations and pruning operations provided by a Certified Arborist will be considered as included in other contract items.

201-4.01 Method of Measurement for Noxious and Invasive Species Control:

Noxious and Invasive Species Control, as described herein, either manually or with herbicides, will be completed on a force account basis of each treated area, as directed and approved by the Engineer.

All weed eradication in landscaped areas after construction shall be considered incidental to the work described in Section 807- Landscape Establishment.

201-5 BASIS OF PAYMENT

The accepted quantities of clearing and grubbing, measured as provided above, will be paid for at the contract lump sum price or by the acre (hectare) as designated in the bidding schedule, including furnishing, placing and compacting the material required to fill the cavities resulting from the removal of tree stumps or other materials.

When measured on a lump sum basis, payments will be made monthly in proportion to the amount of work done as determined by the Engineer.

No payment will be made for clearing and grubbing outside the specified limits, unless such work is authorized by the Engineer.

When clearing and grubbing is not included as a contract pay item, full compensation for any clearing and grubbing necessary to perform the construction operations designated on the project plans or specified in the Special Provisions shall be considered as included in the price of contract items.

201-5.01 Basis of Payment for Noxious and Invasive Species Control:

The accepted quantities of noxious or invasive species eradication, measured as provided above, will be paid on a Force Account basis, in accordance with the provisions of Subsection 109-5.  Such price will be considered to include all labor, materials, equipment, and mobilization costs required to complete the work as specified herein.  The work will also include furnishing, placing and compacting the material to fill the cavities resulting from the removal of tree stumps or other materials, and all herbicides and noxious or invasive species eradication measures.  No separate measurement or payment will be made for the removal and proper disposal of waste materials, the cost being considered as included in the contract item.
No separate measurement or payment will be made for preparation of the Noxious and Invasive Species Control Plan, and when required, a Buffelgrass Eradication plan, including the initial submittal and modifications, or for monitoring, the costs being considered as included in the contract item.

The control of plant species not included on the State or Federal Noxious or Invasive lists will be paid only when control is directed by the Engineer.
SECTION 202 - REMOVAL OF STRUCTURES AND OBSTRUCTIONS

202-3
CONSTRUCTION DETAILS

202-3.03 Removal of Pavement

202-3.03 (B) Bituminous Pavement of the Standard Specifications is modified to add:
All excavated bituminous pavement, including millings, shall be processed and reused as embankment.  Should the Contractor elect to use the excavated bituminous pavement material for a different use, the Contractor shall replace the material at his own expense.  Standard Specification 104-7 applies.
SECTION 202 - REMOVAL OF STRUCTURES AND OBSTRUCTIONS

202-3 
CONSTRUCTION DETAILS

202-3.06 Removal of Signs and Delineators  the second sentence of this subsection of the Standard Specifications is revised to read:

The Contractor shall dismantle the sign panels and delineators and remove the sign posts and concrete foundations from the ground in such a manner as to prevent damage to the posts.

SECTION 203 - EARTHWORK

203-2  GENERAL of the Standard Specifications is modified to add:

The bidding schedule quantities for roadway excavation, drainage excavation, and borrow, if applicable, will be considered to be the final quantities for payment, unless adjusted in accordance with the requirements of Subsections 104-2 or 203-2.01.
203-2.01  Earthwork Adjustments is hereby added to the Standard Specifications:

Adjustments in the bidding schedule quantities for roadway excavation, drainage excavation or borrow may be initiated by the Contractor or the Engineer, if evidence indicates that the required quantity varies by an amount greater than five percent of the bidding schedule quantity.  The Contractor shall advise the Engineer prior to construction, in writing, submitting evidence in the form of a construction survey or photogrammetric survey with cross sections, along with the measurement for the proposed adjustment, substantiated in accordance with Subsections 203-3, 203-4 and 203-8, requesting an adjustment in quantities.  The Engineer will evaluate the amount of adjustment requested for approval, if any.  The quantity upon which payment will be based will be the bidding schedule quantity plus or minus only that portion of the adjustment that exceeds five percent of the bidding schedule quantity. 

Neither variations in shrink or swell of materials from those shown on the project plans, nor variations of shrink or swell from Contractor obtained sources will be reasons for establishing a quantity adjustment.

Adjustments in earthwork quantities due to revisions ordered by the Engineer will be isolated by measurement or calculations, in accordance with the requirements of Subsections 203-3, 203-4 and 203-8.  The bidding schedule quantities will be adjusted by the amount of the ordered change, and will not be included in any other adjustment of the bidding schedule quantities as specified in this subsection.
203‑3.04  Method of Measurement the first sentence of the first paragraph of the Standard Specifications is revised to read:

Measurement of roadway excavation for payment will not be required, unless adjustments are made in accordance with Subsection 203-2.01 herein.  When adjustments are required, roadway excavation will be measured by the cubic yard in the original space occupied and the volume of the material removed will be computed by the average end area method.

203‑3.05  Basis of Payment of the Standard Specifications is modified to add:

No adjustment to the contract unit price will be made because of increased excavation quantities resulting from the removal of unsuitable material.

203‑4.04  Method of Measurement the first sentence of the first paragraph of the Standard Specifications is revised to read:

Measurement of drainage excavation for payment will not be required, unless adjustments are made in accordance with Subsection 203-2.01 herein.  When adjustments are required, drainage excavation will be measured by the cubic yard in the original space occupied and the volume of the material removed will be computed by the average end area method.

203‑8.02  Materials of the Standard Specifications is modified to add:

Borrow material shall conform to the requirements discussed in the Geotechnical Engineering Report (Final), Houghton Road Improvements, Houghton Road from 22nd Street to Valencia Road, dated August 14, 2008 (Terracon Project No. 63075027).

Borrow placed within three feet of the finished subgrade elevation shall conform to the following requirement:


PC + (2.83 x PI) shall not exceed 44,


(Pantano Wash Bridge to Drexel Road section of Houghton Road)
and


PC + (2.83 x PI) shall not exceed 82,


(Drexel Road to Valencia Road section of Houghton Road)
where:


PC
=
Percent of material passing the No. 200 sieve (determined in accordance with Arizona Test Method 201), and


PI
=
Plasticity Index (determined in accordance with AASHTO T 90).

203‑8.04  Method of Measurement the first paragraph of the Standard Specifications is revised to read:

Measurement of borrow for payment will not be required, unless adjustments are made in accordance with Subsection 203-2.01 herein.  When adjustments are required, borrow will be measured by one of two methods:  (1)  The cubic yard in the original space occupied, and the volume of the material removed will be computed by the average end area method.  (2)  The cubic yard in the final space occupied, and the volume of the material placed will be computed by the average end area method.
SECTION 203 – EARTHWORK

203-5 STRUCTURAL EXCAVATION AND STRUCTURE BACKFILL

203‑5.01 DESCRIPTION  the second paragraph of the Standard Specifications is modified to add:

Backfill of bank protection toe down excavation shall be considered structure backfill.

203‑5.03 CONSTRUCTION DETAILS.


(B)
Backfill.


   (2) Compaction of Backfill of the Standard Specifications is modified to add:

Structure backfill in soil cement bank protection toe trenches shall be compacted to 85 percent of the maximum density.

SECTION 303 - AGGREGATE BASE COURSE

303-2
MATERIALS  of the Standard Specifications is modified to add:

Aggregate containing recycled asphaltic concrete material will be required to be blended at a maximum 50% ratio with the inert aggregate base material.  The final blended aggregate material shall form a uniform, homogenous mix, and comply with all requirements for aggregate base  material.

ITEM NO. 4010005 - CONCRETE BUS BAY PAVEMENT

1.  DESCRIPTION:

The work under this item consists of furnishing all equipment, labor and materials required to construct a pavement surface using Portland cement concrete for the bus bay pullouts, at the locations shown on the plans.  

2.  MATERIALS:

Materials shall be in accordance with the details shown on the plans and shall conform to the requirements of Section 1006 and Section 1011 of Standard Specifications.
3.  CONSTRUCTION DETAILS:

Construction shall be in accordance with the details shown on the plans and shall conform to the requirements of Section 401-3 of the Arizona Department of Transportation Standard Specifications for Road and Bridge Construction, 2008 Edition.

4.  METHOD OF MEASUREMENT:

Portland cement bus bay concrete pavement will be measured by the square yard, calculated from the dimensions shown on the plans and adjusted by the amount of any change ordered by the Engineer.  No allowance will be made for pavement placed in excess of the specified dimensions.

5.  BASIS OF PAYMENT:

The accepted quantities of Portland cement bus bay concrete pavement, measured as provided above, will be paid for at the contract unit price per square yard, which price shall be full compensation for the work, complete in place, including excavating, backfilling, and fine grading.  No separate payment will be made for joints, the cost being considered as included in the contract item for Portland cement bus bay concrete pavement.

SECTION 404 - BITUMINOUS TREATMENTS

404‑5
BASIS OF PAYMENT  of the Standard Specifications is modified to add:

The term "bituminous material" used in accordance with this Section is not subject to price adjustment for fluctuating asphalt prices. 

SECTION 413 - ASPHALTIC CONCRETE (ASPHALT‑RUBBER)  is hereby added to the Standard Specifications:

413‑1
DESCRIPTION
The work under this section shall consist of constructing Asphaltic Concrete (Asphalt‑Rubber), hereinafter asphaltic concrete, by furnishing all materials, mixing at a plant, hauling and placing a mixture of aggregate materials, mineral admixture, and bituminous material (asphalt‑rubber) to form a pavement course or to be used for other specified purposes, in accordance with the details shown on the project plans and the requirements of these specifications, and as directed by the Engineer.

The Contractor shall be responsible for all adjustments to his equipment necessary to properly accommodate the use of asphalt‑rubber as a bituminous material.

413‑2
ASPHALTIC CONCRETE MIX DESIGN CRITERIA
Mix designs will be performed in accordance with Arizona Test Method 815, modified as necessary for Asphaltic Concrete (Asphalt‑Rubber).  Mix designs shall meet the criteria in Table 413‑1.

	TABLE 413‑1

ASPHALTIC CONCRETE MIX DESIGN CRITERIA

	Criteria
	Requirement

	1. Effective Voids: %, Range
	5.5 ± 1.0

	2. Voids in Mineral Aggregate: %, Min.
	19.0

	3. Absorbed Asphalt‑Rubber: %, Range
	0 - 1.0


413‑3
MATERIALS
For comparative purposes, quantities shown in the bidding schedule have been calculated based on the following data:

	Unit Weight, pcf
	150.0

	Bituminous Material, %
	9.0

	Mineral Admixture, %
	1.0


413‑3.01  Mineral Aggregate.  The Contractor shall provide a source of mineral aggregate in accordance with the requirements of Section 1001.

When the Contractor selects a source or sources, he shall notify the Engineer.  The Contractor shall be solely responsible for assuring that the mineral aggregate meets all requirements and, when processed, is fully capable of providing asphaltic concrete which meets all the requirements of these specifications. 

Coarse and intermediate mineral aggregate shall consist of crushed gravel, crushed rock, or other approved inert materials with similar characteristics, or a combination thereof, conforming to the requirements of these specifications. 

Fine mineral aggregate shall be obtained from crushed gravel or crushed rock. All uncrushed material passing a No. 4 sieve shall be removed prior to the crushing, screening, and washing operations necessary to produce the specified gradation.  The Contractor shall notify the Engineer a minimum of 48 hours in advance of crushing the material to be used as mineral aggregate, so all crushing operations are inspected.  Existing stockpile material which has not been inspected during crushing will not be permitted for use unless the Contractor is able to document to the Engineer’s satisfaction that the mineral aggregate has been crushed.  Any material inspected by the Department as crushed material shall be separated from the Contractor’s other stockpiles and reserved for use by the Agency. 

Mineral aggregate shall be separated into stockpiles by the Contractor. No individual stockpile or hot bin usage shall be less than three percent of the total mineral aggregate. No individual stockpile shall be permitted to contain more than 6.0 percent passing the No. 200 sieve when tested in accordance with Arizona Test Method 201.  If necessary, the Contractor shall wash the mineral aggregate to meet this requirement. 

Mineral aggregate furnished for mix designs shall be representative of the source(s), and sampled from the material stockpiles to be utilized in asphaltic concrete production.  Mix designs shall conform to the grading limits in Table 413-2, when tested in accordance with Arizona Test Method 201.

	TABLE 413-2 MIX DESIGN GRADING LIMITS

	Sieve Size
	Percent Passing

	
	Without Admixture
	With Admixture

	3/4 Inch
	100
	100

	1/2 Inch
	80 - 100
	80 - 100

	3/8 Inch
	65 - 80
	65 - 80

	No. 4
	28 - 42
	29 - 43

	No. 8
	14 - 22
	15 - 23

	No. 200
	0 - 2.5
	0 - 3.5


Mineral aggregate shall conform to the requirements in Table 413-3 when tested in accordance with the applicable test methods. 

Tests on aggregates outlined in Table 413-3, other than abrasion, shall be performed on materials furnished for mix design purposes and composited to the mix design gradation.  Abrasion shall be performed separately on samples from each source of mineral aggregate. All sources shall meet the requirements for abrasion.

	TABLE 413‑3

MINERAL AGGREGATE CHARACTERISTICS

	Characteristics
	Test Method
	Requirement

	Combined Bulk Oven Dry Specific Gravity
	Arizona Test Method 251
	2.35 - 2.85

	Combined Water Absorption
	Arizona Test Method 251
	0 - 2.5%

	Sand Equivalent
	AASHTO T 176

(After thoroughly sieving the sample, no additional cleaning of the fines from the plus No. 4 material is required.)
	Minimum 55

	Fractured Coarse Aggregate Particles
	Arizona Test Method 212
	Minimum 85% (at least two fractured faces) and minimum 92% (at least one fractured face) determined on plus No. 4 material 

	Abrasion
	AASHTO T 96
	100 Rev., Max  9%

500 Rev., Max 40%

	Carbonates (Only if the asphaltic concrete is the designed final pavement surface normally used by traffic; detours and temporary paving are excluded.)
	Arizona Test Method 238 
	Maximum 20% 


413‑3.02  Mineral Admixture.  Mineral admixture will be required. The amount shall be 1.0 percent, by weight of the mineral aggregate. Mineral admixture shall be either Portland cement, blended hydraulic cement, or hydrated lime conforming to the requirements of Table 413-4.

	TABLE 413‑4 MINERAL ADMIXTURE

	             Material
	Requirement

	Portland Cement, Type I or II
	ASTM C 150

	Blended Hydraulic Cement, Type IP
	ASTM C 595

	Hydrated Lime
	ASTM C 1097


A Certificate of Analysis conforming to the requirements of Subsection 106-5 shall be submitted to the Engineer.

413-3.03  Bituminous Material.  Bituminous material shall be asphalt‑rubber conforming to the requirements of Section 1009 of the specifications.  The type of asphalt‑rubber shall be Type 2.  The crumb rubber gradation shall be Type B conforming to the requirements of Section 1009.

The percent of asphalt-rubber used shall be based on the weight of total mix (asphalt-rubber, mineral aggregate and mineral admixture). 

The percent of asphalt-rubber to be used will be specified by the Engineer. 

In no case shall the asphalt-rubber be diluted with extender oil, kerosene, or other solvents.  Any asphalt-rubber so contaminated will be rejected. 

Any kerosene or other solvents used in the cleaning of equipment shall be purged from the system prior to any subsequent use of that equipment.

413-3.04  Blotter Material.  An application of blotter material may be required following the placement of the asphaltic concrete and prior to opening the roadway to traffic.  The blotter material shall conform to the requirements of Section 404.  The blotter material shall be applied in one or more applications for a total application of two pounds per square yard.  The Engineer may reduce or eliminate blotter material if deemed to be unnecessary.

413‑4
MIX DESIGN
Approximately 300 pounds of produced mineral aggregate, in proportion to the anticipated percent usage, shall be obtained by the Contractor and witnessed by the Engineer so that both parties are satisfied that samples are representative of the mineral aggregate to be utilized in the asphaltic concrete production.

In addition to the mineral aggregate samples, the Contractor shall also furnish the Engineer with representative samples of the following materials:  a five-pound sample of the crumb rubber proposed for use, one gallon of asphalt cement from the intended supplier, three gallons of the proposed mixture of asphalt and rubber, and a one-gallon can of the proposed mineral admixture.  These materials must be representative of the material which will subsequently be used in the production of asphaltic concrete. 

If the mineral aggregate does not meet the requirements of Subsection 413-3.01, no mix design will be prepared.  The Contractor shall take the necessary steps to provide material meeting the specified requirements. 

Along with the samples furnished for mix design testing, the Contractor shall submit a letter explaining in detail its methods of producing mineral aggregate including wasting, washing, blending, proportioning, etc., and any special or limiting conditions it may propose. The Contractor’s letter shall also state the source(s) of mineral aggregate, the source and type of asphalt cement, the source and type of crumb rubber, and the source and type of mineral admixture. 

The Contractor will provide the Agency with a mix design containing the type and percentage of asphalt-rubber; the type and source of asphalt cement; the type and source of crumb rubber; the type, source, and percentage of mineral admixture; the source(s) of mineral aggregate and the percentage from each stockpile; the composite mineral aggregate gradation; the combined mineral aggregate and mineral admixture gradation; and any special or limiting conditions.  These items will be submitted for the Engineer’s approval.

The Contractor will provide the material to be used for calibration of nuclear asphalt content gauges.  The material will be generated by the Contractor utilizing asphalt‑rubber submitted for mix design purposes. 

Asphaltic concrete production shall not begin until there is an approved mix design.

413‑5
MIX DESIGN REVISIONS
The Contractor shall not change its methods of crushing, screening, washing or stockpiling from those used during production of material used for mix design purposes without approval of the Engineer, or without providing a new mix design.

During production of asphaltic concrete, the Contractor, on the basis of field test results, may request a change to the approved mix design.  The Engineer will evaluate the proposed changes and notify the Contractor of the Engineer’s decision within two working days of the receipt of the request.

If, at any time, unapproved changes are made in the source of bituminous material, source(s) of mineral aggregate, production procedures, or proportional changes in violation of approved mix design stipulations, production shall cease until a new mix design is developed, or the Contractor complies with the approved mix design.

At any time after the mix design has been approved, the Contractor may request a new mix design.

The costs associated with the testing of materials in the developing of mix designs after a mix design acceptable to the Agency has been developed shall be borne by the Contractor.

If, during production, the Engineer determines that a change in the mix design is necessary on the basis of testing, the Engineer will request a revised mix design.  The Engineer reserves the right to modify the asphalt‑rubber content without compensation being made to the Contractor involving additional operation costs.

413‑6
ACCEPTANCE OF MATERIALS
413‑6.01  General.  The Contractor's attention is directed to the requirements of Subsection 105-12, Removal of Unacceptable and Unauthorized Work. 

If the production of asphaltic concrete is stopped either for failure to meet the requirements specified in Subsection 413-6.03 or because changes are made in the mix design, samples will be taken for calculating new consecutive averages either after production resumes or after the changes in the mix design have been made. The acceptance of the mineral aggregate gradation and the bituminous material content will be determined on the basis of the tests specified in Subsection 413-6.03.  The Engineer reserves the right to increase the frequency of sampling and testing upon the resumption of asphaltic concrete production.

413‑6.02  Mineral Aggregate.  Aggregate shall be free of deleterious materials, clay balls, and adhering films or other materials that prevent thorough coating of the aggregate with the bituminous material.

Prior to and during asphaltic concrete production, the Engineer shall obtain and test samples of mineral aggregate for the determination of the sand equivalent and fractured coarse aggregate particles.  Samples shall be obtained from the cold feed belt prior to addition of mineral admixture, or from the stockpiles when sampling from the cold feed belt is not possible.  Should such testing indicate results not meeting the requirements outlined in Table 413-3 for sand equivalent and fractured coarse aggregate particles, operations shall cease and the Contractor shall have the option of providing a new mix design or correcting deficiencies in the aggregate stockpiles.

413‑6.03
Asphaltic Concrete  
(A)  Mineral Aggregate Gradation.  Prior to the initial startup of asphaltic concrete production, and prior to startup after any subsequent mix design revisions affecting gradation, a sample of the combined mineral aggregate shall be tested.  The mineral aggregate shall meet the gradation requirements for the 3-consecutive test limits indicated below.  If the mineral aggregate does not meet these requirements, production shall not begin until the mineral aggregate is in compliance with this requirement. 

For each approximate 500 tons of asphaltic concrete produced, at least one sample of mineral aggregate will be taken. Samples will be taken in accordance with the requirements of Arizona Test Method 105 on a random basis. For batch plants, the sample shall be taken from the hot bins.  For plants other than batch plants, the sample shall be taken from the cold feed belt. Samples will be taken by means of a sampling device which is capable of obtaining representative samples. The device, which shall be approved by the Engineer, shall be furnished by the Contractor.  In any shift that the production of asphaltic concrete is less than 500 tons, at least one sample will be taken. 

Samples will be tested for conformance with the mix design gradation, with or without mineral admixture as appropriate, in accordance with the requirements of Arizona Test Method 201. 

The gradation will be considered to be acceptable unless the average of any three consecutive tests or the result of any single test varies from the mix design gradation percentages as follows:

	Passing Sieve
	Number of Tests

	
	3 Consecutive
	One

	3/8 Inch and larger
	±4
	±6

	No. 4
	±4
	±6

	No. 8
	±3
	±5

	No. 200
	±1.0
	±1.5


One hundred percent of the material shall pass the largest sieve size shown in Table 413-2.

At any time that test results indicate that the gradation does not fall within all of the limits indicated, the production of asphaltic concrete shall cease immediately and shall not begin again until a calibration test indicates that the gradation is within the 3-consecutive test limits indicated.

(B)  Asphalt‑Rubber Content.  During production of asphaltic concrete, the Contractor shall maintain at the plant site a nuclear asphalt content gauge calibrated and operated in accordance with Arizona Test Method 421.  The calibration shall be performed using material supplied by the Contractor as stated in Section 413-4.  Under the observation of the Engineer, the Contractor shall determine the asphalt‑rubber content by means of the nuclear asphalt content gauge a minimum of four times per full shift.  The Engineer shall determine the times that the samples are taken.  The Contractor’s technicians performing the testing, including the calibration of the nuclear gauge, shall meet the technician requirements given in the Arizona Department of Transportation’s (ADOT’s) System for the Evaluation of Testing Laboratories.  The requirements may be obtained from ADOT Materials Group, 1221 North 21st Avenue, Phoenix, AZ  85009-3740.  

Production of asphaltic concrete shall cease immediately and the plant and/or the nuclear asphalt content gauges re-calibrated if any single test result varies by an amount greater than ± 0.60, or the average of three consecutive test results varies by an amount greater than ± 0.40, from the amount directed by the Engineer.  Material that has already been produced may be used on the project if the single test value representative of that material varies by an amount from ± 0.61 to ± 0.75, inclusive, from the amount directed by the Engineer. Material that has already been produced may not be used on the project if the single test value representative of that material varies by an amount greater than ± 0.75 from the amount directed by the Engineer unless, by retesting, the material is found to be acceptable.

413‑7
CONSTRUCTION REQUIREMENTS
413‑7.01  Quality Control.  Quality control of mineral aggregate production and asphaltic concrete production shall be the responsibility of the Contractor.  The Contractor shall perform sufficient testing to assure that mineral aggregate and asphaltic concrete are produced which meet all specified requirements.  The Engineer reserves the right to obtain samples of any portion of any material at any point of the operations for the Engineer's own use.

413‑7.02  Stockpiling.  The Contractor will not be allowed to feed the hot plant from stockpiles containing less than two full days of production unless only two days production remain to be done or special conditions exist where the Engineer deems this requirement waived.

Mineral aggregate shall be separated and stockpiled so that segregation is minimized.  An approved divider of sufficient size to prevent intermingling of stockpiles shall be provided.

413‑7.03  Proportioning, Drying, Heating, and Mixing.  The asphaltic concrete hot plant shall conform to the requirements of Section 406-3.03 through 3.05 of the Specifications, except that the moisture content of the asphaltic concrete shall not exceed 0.5 percent.  The moisture content will be determined in accordance with Arizona Test Method 406.

The temperature of asphaltic concrete or mineral aggregate upon discharge from the dryer shall not exceed 350 degrees F.
413-7.04 Placing and Finishing.

(A) General Requirements: 

The handling of asphaltic concrete shall at all times be such as to minimize segregation. Any asphaltic concrete which displays segregation shall be removed and replaced. 

All equipment surfaces shall be treated when necessary with a product approved by the Engineer in order to prevent the sticking of asphaltic concrete. 

Before asphaltic concrete is placed, the surface to be paved shall be cleaned of all objectionable material and tacked with asphalt cement in accordance with the requirements of Section 404 of the specifications.  The cleaning of the surface, the tacking of the surface, and the amount and grade of asphalt cement used shall be as directed by and acceptable to the Engineer.

A light coat of asphalt cement shall be applied as directed to edges or vertical surfaces against which asphaltic concrete is to be placed.

The base or subgrade upon which the asphaltic concrete is to be placed shall be prepared in accordance with the applicable requirement for the material involved and maintained in a smooth and firm condition until placement. Asphaltic concrete shall not be placed on a frozen or excessively wet base or subgrade. 

Asphaltic concrete shall be placed only when the temperature of the surface on which the asphaltic concrete is to be placed is at least 65 degrees F and the ambient temperature at the beginning of placement is at least 65 degrees F and rising.  The placement shall be stopped when the ambient temperature is 70 degrees F or less and falling. 

At any time, the Engineer may require that the work cease or that the work day be reduced in the event that weather conditions, either existing or expected, are anticipated to have an adverse effect upon the asphaltic concrete. 

Prior to opening to any traffic, the Engineer may require an application of lime water (a minimum of 50 pounds of lime per 2,000 gallons of water).  Lime water shall be applied in a manner that uniformly covers the entire surface of the paving pass.  No separate payment will be made for lime water or its application, the cost being considered as included in this contract item. 

All asphaltic concrete shall be placed either as a leveling course or as a surfacing course.  Leveling courses are defined as courses placed for the primary purpose of raising an existing paved or unpaved surface to a smooth plane.  Surfacing courses are defined as courses placed to serve either as the traffic surface or as a surface upon which a finishing course or seal coat is to be placed. 

Thickness of leveling and surfacing courses will be shown on the project plans.  No change in thickness will be allowed without the written approval of the Engineer. 

(B)  Loading Asphaltic Concrete into the Paving Machine: 

If the asphaltic concrete is dumped directly into the paving machine from the hauling trucks, care shall be taken to avoid jarring the machine or moving it out of alignment.  No vertical load shall be exerted on the paving machine by the trucks.  Trucks, while dumping, shall be securely attached to the paving machine. 

If the asphaltic concrete is dumped upon the surface being paved and subsequently loaded into the paving machine, the loading equipment shall be self-supporting and shall not exert any vertical load on the paving machine.  Substantially all of the asphaltic concrete shall be picked up and loaded into the paving machine. 

(C)  Placing and Finishing Asphaltic Concrete by Means of Self-Propelled Paving Machines: 

All courses of asphaltic concrete shall be placed and finished by means of self-propelled paving machines except under certain conditions or at certain locations where the Engineer deems the use of self-propelled paving machines impractical. 

In order to achieve, as far as practical, a continuous operation, the speed of the paving machine shall be coordinated with the production of the plant. 

Self-propelled paving machines shall spread the mixture without segregation or tearing within the specified tolerances, true to the line, grade, and crown indicated on the project plans. Pavers shall be equipped with hoppers and augers which will distribute the mixture uniformly in front of adjustable screeds. 

Screeds shall include any strike-off device operated by tamping or vibrating action which is effective without tearing, shoving or gouging the mixture and which produces a course with a uniform texture and density for the full width being paved.  Screeds shall be adjustable as to height and crown and shall be equipped with a controlled heating device for use when required. 

Tapered sections not exceeding eight feet in width, or widened sections not exceeding four feet in width may be placed and finished by other means approved by the Engineer. 

(D) Automatically Actuated Control System: 

Except under certain conditions or at certain locations where the Engineer deems the use of automatic controls impractical, asphaltic concrete shall be placed and finished by means of self-propelled paving machines equipped with an automatically actuated control system. 

The control system shall control the elevation of the screed at each end by controlling the elevation of one end directly and the other end indirectly, either through controlling the transverse slope or, alternately when directed, by controlling the elevation of each end independently. 

The control system shall be capable of working with the following devices which shall be furnished with the machine: 

Ski-type device at least 30 feet in length, supported throughout its entire length.


Short ski. 


500 feet of control line and stakes. 


Joint matcher shoe. 

The control line shall be set and maintained taut by the Contractor to the grade and alignment established by the Engineer. 

Failure of the control system to function properly shall be cause for the suspension of the asphaltic concrete operations.

413‑7.05  Joints.  Longitudinal joints of each course shall be staggered a minimum of one foot with relation to the longitudinal joint of the immediate underlying course.

The Contractor shall schedule its paving operations to minimize exposed longitudinal edges.  Unless otherwise approved by the Engineer, the Contractor shall limit the placement of asphaltic concrete courses, in advance of adjacent courses, to one shift of asphaltic concrete production.  The Contractor shall schedule its paving operations in such a manner to eliminate exposed longitudinal edges over weekends or holidays.

Longitudinal joints shall be located within one foot of the center of a lane or within one foot of the centerline between two adjacent lanes.  Joints shall be formed by a slope shoe or hot lapped, and shall be compacted while the mixture is still hot.

Before a surface course is placed in contact with a cold transverse construction joint, the cold existing asphaltic concrete shall be trimmed to a vertical face by cutting the existing asphaltic concrete back for its full depth and exposing a fresh face.  After placement and finishing of the new asphaltic concrete, both sides of the joint shall be dense and the joint shall be well sealed.  The surface in the area of the joint shall conform to the requirements hereinafter specified for surface tolerances when tested with the straightedge placed across the joint.

413-7.06  Compaction.  

(A)  General Requirements.  The temperature of asphaltic concrete just prior to compaction shall be at least 275o F.

The wheels of compactors shall be wetted with water, or if necessary soapy water, or a product approved by the Engineer to prevent the asphaltic concrete from sticking to the steel wheels during rolling.  The Engineer may change the rolling procedure if in the Engineer's judgment the change is necessary to prevent picking up of the asphaltic concrete.

(B)  Equipment.  For courses greater than one inch in nominal thickness, a minimum of one static steel-wheel compactor and two vibratory steel-wheel compactors shall be provided; however, sufficient vibratory steel-wheel compactors shall be provided so that the drums of the compactors when staggered will cover the entire width of the paving machine. 

For courses of one inch or less in nominal thickness, a minimum of three static steel-wheel compactors shall be provided; however, sufficient compactors must be provided so that the drums of the compactors when staggered will cover the entire width of the paving machine on the initial forward pass while a static compactor remains to complete final rolling.  If the asphaltic concrete production rate exceeds 250 tons per hour, an additional static steel-wheel compactor shall be provided.

The compactors shall weigh not less than eight tons.

The compactors shall be self‑propelled and shall be operated with the drive wheel in the forward position.  Vibratory rollers shall be used in the mode required by the Engineer. Vibratory compactors shall not be used in the vibratory mode for courses of one inch or less in nominal thickness.

(C)  Rolling Procedure.  Vibratory compactors shall be used for initial breakdown on courses greater than one inch in nominal thickness.  Static steel wheel compactors, or vibratory compactors in the static mode, shall be used for initial breakdown on courses one inch or less in nominal thickness.  Initial breakdown rollers shall be maintained no more than 300 feet behind the paving machine.  The roller(s) for final compaction shall follow as closely behind the initial breakdown as practical, such that a uniformly smooth surface is achieved.  As many passes as are possible shall be made with the compactors before the temperature of the asphaltic concrete falls below 220 oF.

All edges shall be compacted by methods approved by the Engineer, while the mixture is still hot.

413‑7.07  Compacting Miscellaneous Items and Surfaces.  Asphaltic concrete used in the construction of miscellaneous items and surfaces shall be compacted using compactors, hot-hand tampers, smoothing irons, mechanical vibrating hand tampers, or with other devices to the extent considered necessary by the Engineer. 

413-7.08 Smoothness and Surface Tolerances. All courses of asphaltic concrete shall be compacted as required, smooth and true to the required lines, grades, and dimensions. 
(1) The surface of the final lift of asphaltic concrete placed under this section of the specifications shall be tested and shall not vary by more than 1/8 inch from the lower edge of a ten-foot straightedge when it is placed in the longitudinal direction (including across transverse joints), and when it is placed in the transverse direction across longitudinal joints. 

(2) The surface of any lift of asphaltic concrete placed under this section of the specifications, other than the final lift, shall be tested and shall not vary by more than 1/4 inch from the lower edge of a ten-foot straightedge when it is placed in the longitudinal direction (including across transverse joints), and when it is placed in the transverse direction across longitudinal joints. 

(3) All deviations exceeding the specified tolerances above shall be corrected by the Contractor, to the satisfaction of the Engineer.

413‑7.09  Acceptance.  Asphaltic concrete will be accepted complete in place, if, in the judgment of the Engineer, the asphaltic concrete reasonably conforms to the requirements specified herein.  Asphaltic concrete that is not acceptable and is rejected shall be replaced to the satisfaction of the Engineer and at no expense to the Agency.

413‑8
METHOD OF MEASUREMENT
Asphaltic concrete will be measured by the ton for the mixture actually used, which will include the weight of mineral aggregate, mineral admixture, and asphalt‑rubber.  Measurement will include any weight used in construction of intersections, turnouts, or other miscellaneous items or surfaces.

Asphalt‑rubber material will be measured by the ton.

The weight of the asphalt-rubber material shall either be determined by weighing directly enroute from the reaction vessel to the point of delivery or be determined from the weight of the asphalt cement and the weight of the rubber minus wastage.

Mineral admixture will be measured by the ton.

413‑9
BASIS OF PAYMENT
The accepted quantities of asphaltic concrete, measured as provided above, will be paid for at the contract unit price per ton, which price shall be full compensation for the work, complete in place, as specified herein.

Payment for the asphalt‑rubber will be made by the ton, including asphalt cement and crumb rubber. The results of a nuclear asphalt content gauge shall not be used to determine the weight of asphalt-rubber material as the basis of payment.

Payment for mineral admixture will be made by the ton.

When lime water is used, no separate payment will be made for the lime water or its application, the cost being considered as included in this contract item.

SECTION 501 - DRAINAGE PIPE

MATERIALS

501-2.04  Bedding Material  of the Standard Specifications is modified to add:
Bedding for pipe culverts 36 inches in diameter or larger and elliptical dimension of 29 inches and larger, except for corrugated high density polyethylene pipe (CHDPEP) and steel reinforced high density thermoplastic ribbed pipe (SRHDRP), shall be a cement-treated slurry from the bottom of the pipe to the springline.  Cement-treated slurry bedding material shall conform to the gradation specified for bedding material in this Section and additionally shall have a cement content of one sack per cubic yard. Cement-treated slurry shall be thoroughly mixed in a mixer or at a concrete batch plant as approved by the Engineer and shall have a slump of eight to eleven inches.

When CHDPEP or SRHDRP pipe culverts or storm drains 36 inches or greater in diameter or larger are placed in a trench, the bedding materials from the bottom of the pipe to the springline shall be a non-cement slurry.

Non-cement slurry material shall conform to the aggregate requirements herein before specified and may be compacted, jetted or placed as an aggregate slurry as herein specified.

The maximum water content in an aggregate slurry mixture shall be 35 gallons of water per ton of bedding material.  Unless otherwise approved by the Engineer, the slurry shall be compacted with internal vibrators in accordance with the requirements of Subsection 601-3.03(D). Aggregate slurry shall be thoroughly mixed in a mixer approved by the Engineer.

501-3
CONSTRUCTION DETAILS

Bedding.

(A) Placement of Bedding Material  of the Standard Specifications is modified to add:

Cement-treated slurry bedding material shall be placed in a uniform manner that will prevent voids in, or segregation of, the bedding material, and will not float or shift the culvert of pipe. Cement-treated slurry bedding material shall be placed from the bottom of the pipe to pipe springline.  No backfilling above the cement-treated slurry shall be commenced until 24 hours after the cement-treated slurry has been placed.

Non-cement slurry bedding material shall be placed either in uniform horizontal layers not exceeding eight inches in depth before compaction or in uniform horizontal layers not exceeding four feet in depth when placed as a slurry. Bedding material may also be placed in uniform horizontal layers not exceeding four feet in depth when compaction is done by jetting.

(B) Compaction of Bedding Material  of the Standard Specifications is revised to read:
Bedding material shall be compacted to at least 95 percent of the maximum density determined in accordance with the requirements of the applicable test methods of the ADOT Materials Testing Manual, as directed and approved by the Engineer.

Compaction of bedding material shall be performed without damage to the pipe and surrounding in-place material. Special care shall be taken in placing, shaping, and compacting all bedding material under haunches of the pipe to prevent moving the pipe or raising it from its bedding.

Cement-treated slurry bedding material shall not require additional compaction after placement up to pipe springline if it meets the material requirements of Subsection 501-2.04 and is placed as outlined in Subsection 501-3.02(A).  The Engineer may require the use of vibrators with cement-treated slurry bedding if the fluidity of the mixture is not sufficient to fill all voids.  No density tests will be required in the cement-treated slurry bedding material as placed up to pipe springline.

Non-cement slurry bedding material shall be compacted to at least 95 percent of the maximum density determined in accordance with the requirements of the applicable test methods of the ADOT materials Testing Manual, as directed and approved by the Engineer.

When non-cement bedding material is placed as an aggregate slurry or compacted by jetting, the material placed below the springline of the pipe shall be compacted prior to placement of material above the springline of the pipe.

Ponding will not be permitted in any case. 

Jetting shall be done in such a manner that water will not be impounded. Jetting methods shall be supplemented by the use of vibratory or other compaction equipment when necessary to obtain the required compaction. Bedding material compacted by jetting shall use the least amount of water that will properly consolidate the material and move the material under the pipe to eliminate voids. A jetting probe shall be inserted into the material. It shall be of such length as to reach the material under the pipe. Water shall be provided to the jetting probe at a minimum pressure of 30 pounds per square inch. The jetting probe shall be inserted at uniformly spaced intervals on both sides of the pipe, a maximum spacing of three feet.

The Contractor shall excavate holes in the compacted aggregate slurry or jetted bedding material to the depths and at the locations designated by the Engineer. These holes shall be of such size as to allow the required density testing to be performed in a safe manner. Upon completion of the tests, the Contractor shall refill the excavated areas and compact the material to the required density in a manner satisfactory to the Engineer.

501-3.03  Installation of Drainage Pipe  of the Standard Specifications is modified to add:

All drainage pipe shall have water-tight joints, unless otherwise specified on the plans or Special Provisions.

501-3.04  Backfilling and Compacting
(A)  Backfill  of the Standard Specifications is revised to read:
Drainage pipe backfill shall consist of shading material and trench backfill material. Shading shall be placed over and around the pipe from the springline to one foot above the top of the pipe. Trench backfill shall be placed from one foot above the top of pipe to the subgrade elevation of the roadway or to existing ground when the installation is outside the roadway prism.  Shading shall be selected from excavation or from a source selected by the Contractor. It shall not contain frozen lumps, stones larger than 3 inches in diameter, and chunks of clay or other objectionable material. Shading material shall conform to the requirements of Subsection 501-2.05. Trench backfill shall conform to the requirements of Subsection 501-2.06.
501‑3.03 (F)  Corrugated High Density Polyethylene Pipe  the title of this subsection of the Standard Specifications is revised to read:

501‑3.03 (F)  Corrugated High Density Polyethylene Pipe (CHDPEP) and Steel Reinforced High Density Thermoplastic Ribbed Pipe (SRHDRP) and the Standard Specifications are modified to add:

Corrugated high density polyethylene pipe and steel reinforced high density thermoplastic ribbed pipe shall be assembled and installed in accordance with the manufacturer's instructions.

Watertight joints will be required for all storm drains, culverts, or other drainage pipes, unless otherwise specified on the plans or Special Provisions.

Special care shall be taken in the handling and installation of CHDPEP and SRHDRP and fittings to prevent damage and to assure that proper line and pipe grade are maintained throughout the backfilling operation.

When cross drainage culverts are called for on the plans, the outside twenty-four foot (24’) section of pipe shall be reinforced concrete pipe.

Magnetically-detectable plastic tape, placed in the trench 18 to 24 inches above the corrugated high density polyethylene or steel reinforced high density thermoplastic ribbed pipe, shall have a minimum thickness of 5.5 mils and a minimum tensile strength of 5000 pounds per square inch. The tape shall be marked as to its purpose (i.e., "STORM DRAIN" or "DRAINAGE PIPE").

501-3.03 (H) Precast Concrete Pipe  of the Standard Specifications is modified to add:

Joints for reinforced concrete pipe shall be rubber-gasket type. The ends of the pipe shall be so formed that, when the pipes are joined, they shall make a continuous and uniform line of pipe with a smooth and regular surface. Each joint shall contain a solid gasket of EPDM, or other material approved by the Engineer, which shall be the sole element for water tightness of the joint. The joint shall not leak when pulled one inch from normal closure for full circumference. The slope of the longitudinal gasket contact surfaces of the joint with respect to the longitudinal axis of the pipe shall not exceed 2 degrees. The rubber gaskets shall conform to the requirements of ASTM C 443. Gaskets shall be stored in a cool place and not exposed to the direct rays of the sun.

501-4
METHOD OF MEASUREMENT

501-4.01  Drainage Pipe  of the Standard Specification is modified to add:

Manholes and junction structures are closed structures; therefore, no measurement will be made of pipe located inside manholes or junction structures.

SECTION 509 - SANITARY MANHOLES

CONSTRUCTION DETAILS

509-3.01  General.  of the Standard Specifications is modified to add:

All manholes located on 18” diameter sewer lines and larger or all manholes that have a pressure sewer terminating at them or within 200 feet of them, shall have a protective interior lining or coating. If the protective lining is T-Lock lining, then the specifications of Section 509-2.08 and 509-2.09 (B), (C), & (D) shall apply. The manhole frame, cover, bench and invert of a T-Lock lined manhole shall also receive a protective coating in accordance with Section 509-2.09. If a protective coating is used on the manhole walls instead of T-Lock lining, then the manhole walls, frame, cover, bench and invert shall receive a protective coating in accordance with Section 509-2.09.

SECTION 510 - POTABLE WATER SYSTEMS

510-2.05  Trench Backfill Material.  of the Standard Specifications is revised to read:

Trench backfill material for potable water pipe shall not contain organic material, rubbish, debris, and other deleterious material, shall not contain solid material which exceeds 6 inches in greatest dimension, and shall be soil selected from excavation or imported from a source selected by the Contractor and approved by the Engineer. Milled asphaltic concrete shall not be used in potable water pipe trenches.

ITEM 5100001  GENERAL REQUIREMENTS
Description:
The work under this contract shall consist of furnishing all labor, equipment and materials required to install or modify City of Tucson, Tucson Water Department Facilities. All work shall be in accordance with the City of Tucson, /Pima County Standard Specifications for Public Improvements, 2003 Edition, the requirements of these Special Provisions, and any details shown on the plans.

This work shall be done at the locations shown on the project plans. Any references to sections and details in these Special Provisions refer to City of Tucson, /Pima County Standard Specifications for Public Improvements, 2003 Edition.

Materials:
All materials shall conform to the requirements of the City of Tucson, /Pima County Standard Specifications for Public Improvements, 2003 Edition, except as modified by these Special Provisions or approved by the Engineer.

Construction Requirements:
Installation or modifications of water facilities shall conform to the City of Tucson, /Pima County Standard Specifications for Public Improvements, 2003 Edition, except as modified by these Special Provisions or approved by the Engineer.

Method of Measurement:
The Method of Measurement will be as prescribed by these Special Provisions.

Basis of Payment:
The accepted quantities, measured as prescribed by these Special Provisions, shall be paid for at the contract unit bid price. The unit bid price shall be full compensation for all materials and work, complete in place.
ITEM 5100010  EXCAVATION, INSTALLATION OF WATER MAINS AND BACKFILL
Description:
The work under this item shall consist of furnishing all labor, equipment and materials required to provide excavation, installation of water mains and appurtenances, bedding, and backfill in accordance with the requirements of these Special Provisions.

Materials:
All materials shall conform to Subsections 510-2.04 and 510-2.05 with the exception that asphalt millings will not be allowed as backfill material or as an additive to any bedding or backfill material in any trenches intended for water pipes.

Construction Requirements:
All construction requirements shall conform to Subsections 510-3.01 and 510-3.03.

Method of Measurement:

Excavation, Installation of Water Mains and Backfill shall be considered incidental to the cost of the new water facilities. Any Excavation, Installation of Water Mains and Backfill required for a complete installation, but not called for on the plans, shall also be considered incidental to the cost of the new water facilities.

Basis of Payment:
Payment for the installation of any Excavation, Installation of Water Mains and Backfill is considered incidental to the cost of installing new water facilities.

ITEM 5100020  HYDROSTATIC PRESSURE TESTING OF WATER FACILITIES
Description:
The work under this item shall consist of furnishing all labor, and equipment required for Hydrostatic Pressure Testing of Water Facilities installed under this contract in accordance with the requirements of these Special Provisions.

Materials:
None.

Construction Requirements:
Hydrostatic Pressure Testing of Water Facilities shall be as per Subsection 510-3.10.

Method of Measurement:
Hydrostatic Pressure Testing of Water Facilities shall be considered incidental to the cost of the new water facilities. Any Hydrostatic Pressure Testing of Water Facilities required for a complete installation, but not called for on the plans, shall also be considered incidental to the cost of the new water facilities.

Basis of Payment:
Payment for Hydrostatic Pressure Testing of Water Facilities is considered incidental to the cost of installing new water facilities.

ITEM 5100030  WATER MAIN FLUSHING AND DISINFECTING
Description:

The work under this item shall consist of furnishing all labor, and equipment required for Water Main Flushing and Disinfecting of new water mains in accordance with the requirements of these Special Provisions.

Materials:

None.

Construction Requirements:

Water Main Flushing and Disinfecting shall conform to Subsections 510-3.10 and 510-3.13.

Method of Measurement:

Water Main Flushing and Disinfecting shall be considered incidental to the cost of the new water facilities.

Basis of Payment:

Payment for Water Main Flushing and Disinfecting is considered incidental to the cost of installing new water facilities.

ITEM 5100110  POTABLE WATER, 6” TEMPORARY HIGHLINE INSTALLATION
Description:

The work under this item shall consist of furnishing all labor, equipment and materials required to install and maintain a new 6” temporary water bypass (highline) along Houghton Road at approximately Honey Mesquite Dr., at Irvingon Rd., at Bilby Rd., and at Poorman Rd.. This bypass shall provide a temporary connection between the existing mains along Houghton Road and the above mentioned side Streets. 

Work shall be coordinated in such a manner that the customers shall not be affected with service interruptions, during connection to the temporary bypass pipeline and during reconnection to the existing service laterals upon completion of the transmission main installation work, shall be kept to a minimum, and the contractor shall provide notification to the affected customers at least 48 hours prior to said interruptions. The 6” temporary water by pass will be required until the new 24-inch transmission main has been constructed, accepted, and placed in service. Segments of the 24-inch main are expected to be placed in service in general accordance with these specification and with the sequence of construction schematic and the valve line up provided in the plan set. The timeline for which high lines are in service will be a function of Contractor schedule; however this schedule shall be submitted in writing to Tucson Water Field Engineering, and written acceptance obtained. Alternate methods and points of connection may be submitted to the City of Tucson Water Department Field Engineering for consideration and acceptance.
Materials:

All materials shall conform to the requirements of the Pima County/City of Tucson Standard Specifications for Public Improvements, 2003 edition and the Water System Modifications Special Provisions for this project. 

All materials for the temporary bypass pipeline shall be suitable for potable water use and meet with all National Sanitation Foundation (NSF) requirements for potable water supply. 

The pipe and fittings used for the temporary water bypass pipeline shall be galvanized steel, HDPE, or PVC or approved equal capable of withstanding a maximum system pressure of 200 psi. Pipe and fittings shall be clean, free of rust, dirt and debris and foreign material. Where the temporary water bypass pipeline shall be exposed to traffic loading, the pipeline shall be capable of withstanding these live loads or it shall be installed in a sleeve, which is capable of withstanding the traffic loads. 

The temporary connections for water supply to the existing mains of varying materials and sizes shall include all taps and all required thrust control measures (including water main blocking). Following the installation of the temporary connections, the excavation shall be backfilled and covered with a cold patch asphalt mix in a manner suitable for traffic use. 

Flexible pipe or hose, if employed at connections, shall bear the imprint of the National sanitary Foundation approval for portable water, NSF- PW, or the contractor shall provide evidence of NSF approval for this use to the satisfaction of the Engineer.

Where “lever” or “toggle” type couplings are used for joining lengths of bypass piping, they shall be installed in the inverted position to prevent accidental uncoupling of the pipeline. 

Each run of temporary bypass pipeline shall terminate with a minimum size of a 2-inch valve for flushing and chlorination. Service connections shall not be used from or downstream of this valve. 
Installation:
At all street crossings, the Contractor shall install the bypass pipelines in a recessed trench. The contractor shall provide temporary pavement resurfacing of all recessed trenches, and said resurfacing, shall be flush with the existing grade and pavement. If the bypass pipeline crosses a driveway, the contractor shall mound over the portio of the pipeline with temporary pavement resurfacing or install the pipeline in a recessed trench. In all cases, where the bypass pipeline will be installed in a sleeve which is capable of withstanding the traffic loads.

Flushing and Disinfection:

Each new installation of temporary bypass pipeline will require flushing and disinfection prior to being put into service. Flushing and disinfection shall be in accordance with the Pima County/City of Tucson 2003, Standard Specifications. 

Construction Requirements:
The contractor must provide Tucson Water, Construction Section with a design layout for the temporary bypass pipeline. The design layout must be depicted on a copy of the approved water plans and approved by Tucson Water prior to installation. The design layout shall show the points of connection to the existing water system, valves and traffic crossings.

During installation, maintenance and removal of the temporary bypass pipeline, the contractor shall maintain continuity of service to the City of Tucson Water Department customers. 
The contractor shall furnish to the City of Tucson Water Department Construction Section Inspector the names and phone numbers of the Contractor’s personnel designated to perform maintenance and emergency repairs to the bypass pipeline. 

Each installation of the temporary bypass pipeline and temporary connections will require flushing and disinfection prior to placing into service. Bacteriological testing is required placing the bypass pipeline into use, this service is to be coordinated with the Tucson Water inspector.

Temporary bypass pipeline shall not impart any objectionable taste, odor or color to the water being supplied. Pipe and fittings for the temporary water bypass pipeline shall be clean, free of rust, dirt, debris, foreign material and designated for only potable water use.

The contractor shall protect the temporary bypass pipeline from damage using barricades, installing trenches, use of traffic control or by other approved methods. 

After work has been completed and the new water main in Houghton Road is approved, then the Contractor shall remove the temporary bypass pipeline.  For each temporary connection, the contractor shall furnish and install bedding, backfill and pavement replacement as required. 

Maintenance:
Upon commencement of operation of the temporary bypass pipelines, the Contractor shall furnish to Tucson Water the names and phone numbers of the personnel designated to perform maintenance and emergency repairs to the bypass pipelines and service connections.

When directed by the Engineer, the Contractor shall provide periodic flushing of the bypass pipelines to lower the water temperature. The frequency of these flushes shall be determined by the engineer, and flushing may be required on weekends and holidays, depending upon weather conditions. 

After service has been restored to a section of the new transmission main, the Contractor shall remove the temporary bypass pipeline and related facilities. All required repairs to streets, driveways, curbs and sidewalks shall be completed and the area shall be left in a clean and orderly condition. 

Method of Measurement:
The temporary water bypass pipeline (highline) installation, including temporary connections, maintenance, and removal shall be measured as a lump sum.

Basis of Payment:

The temporary water bypass pipeline (highline) including temporary connections shall be paid for at the contract unit lump sum, which price shall be full compensation for the work described above.

ITEM 5101104  POTABLE WATER PIPE, DI, 4” (CL350)

ITEM 5101106  POTABLE WATER PIPE, DI, 6” (CL350)
ITEM 5101108  POTABLE WATER PIPE, DI, 8” (CL350)
ITEM 5101112  POTABLE WATER PIPE, DI, 12” (CL350)
ITEM 5101118  POTABLE WATER PIPE, DI, 16” (CL350)
Description:

The work under this item shall consist of furnishing all labor, equipment and materials required to install Ductile Iron (DI) pipe at the locations shown on the project plans, in accordance with the details shown on the project plans, and in accordance with the requirements of these Special Provisions.

Materials:

All pipe materials shall conform to the requirements of Subsection 510-3.04(D)(1).

Joint restraint shall be included as described in section 5101801 JOINT RESTRAINT of these Special Provisions.

The materials and costs related to connecting to existing pipe shall be bid as separate items described in the 5106000, Connections, series of these Special Provisions.
Construction Requirements:
Installation of the pipe shall be in accordance with the requirements of Subsection 510-3, and these Special Provisions.

All DI pipe shall be encased in polyethylene per the requirements of Subsection 510-3(D)(1).

Method of Measurement:

Ductile Iron pipe shall be measured in by the unit Linear Foot (LF) in accordance with Subsection 510-4 with the following exceptions:


a.
Subsection 510-4, eighth paragraph, first bullet, “All testing, except those tests specifically noted as being paid for by the Agency.” and third bullet “De-watering.” shall part of separate bid items described in the 5106000, Connections, series of these Special Provisions.

Basis of Payment:
The accepted quantities of Ductile Iron pipe, measured as provided above, shall be paid for at the contract unit price Linear Foot as described in Subsection 510-5 with the following exceptions:


a.
Subsection 510-5, first paragraph, “…de-watering…” This work shall be part of separate bid items described in the 5106000, Connections, series of these Special Provisions.


b.
Subsection 510-5, fourth paragraph, “…preliminary flushing, all testing, including leakage tests, disinfections, final flushing, microbiological testing…” This work shall be part of separate bid items described in the 5106000, Connections, series of these Special Provisions.

c. Subsection 510-5, fourth paragraph, “…removing or abandoning existing water systems…” This work shall be part of separate bid items described in the 5104000, Abandon or 5105000, Remove and Dispose series of these Special Provisions.

ITEM 5101124  POTABLE WATER PIPE, DI, 24” (CL 200)
Description:

The work under this item shall consist of furnishing all labor, equipment and materials required to install Ductile Iron (DI) pipe at the locations shown on the project plans, in accordance with the details shown on the project plans, and in accordance with the requirements of these Special Provisions.

Materials:

All pipe materials shall conform to the requirements of Section 510 of the Standard Specifications.

Joint restraint shall be included as described in section 5101801 JOINT RESTRAINT of these Special Provisions.

The materials and costs related to connecting to existing pipe shall be bid as separate items described in the 5116000, Connections, series of these Special Provisions.
Construction Requirements:
Installation of the pipe shall be in accordance with the requirements of Subsection 510-3, and these Special Provisions.

All DI pipe shall be encased in polyethylene per the requirements of Subsection 510-3(D)(1) with the only exception being the addition of pipe marking tape placed at regular intervals per subsection 511-3.05.

Method of Measurement:

Ductile Iron pipe shall be measured in by the unit Linear Foot (LF) in accordance with Subsection 511-4 with the following exceptions:


a.
Subsection 511-4, eighth paragraph, first bullet, “All testing, except those tests specifically noted as being paid for by the Agency.” and third bullet “De-watering.” shall part of separate bid items described in the 5116000, Connections, series of these Special Provisions.

Basis of Payment:
The accepted quantities of Ductile Iron pipe, measured as provided above, shall be paid for at the contract unit price Linear Foot as described in Subsection 511-5 with the following exceptions:


a.
Subsection 511-5, first paragraph, “…de-watering…” This work shall be part of separate bid items described in the 5116000, Connections, series of these Special Provisions.


b.
Subsection 511-5, fourth paragraph, “…preliminary flushing, all testing, including leakage tests, …” This work shall be part of separate bid items described in the 5116000, Connections, series of these Special Provisions.

ITEM 5101604  POTABLE WATER PIPE, COPPER, 1” W/FITTINGS

ITEM 5101608  POTABLE WATER PIPE, COPPER, 2” W/FITTINGS
Description:
The work under this item shall consist of furnishing all labor equipment and materials required to install Copper Pipe and Fittings at the locations shown on the project plans, in accordance with the details shown on the project plans, and in accordance with the requirements of these Special Provisions.

Materials:
All pipe materials shall conform to the requirements of Section 510 of the Standard Specifications.

All Copper Pipe shall be installed with tracer wire as called for in Standard Details W-330 and W-331.

Construction Requirements:
Installation of the pipe shall be in accordance with the requirements of Subsection 510-3, and these Special Provisions.

Methods of Measurement:
Copper Pipe w/Fittings shall be measured by the Linear Foot (LF) in accordance with Subsection 510-4.

Tracer wire as called for in Standard Details W-309, W-310, W-311, W-3112, W-330 and W-331 shall be considered incidental to cost of the Copper Pipe.
Basis of Payment:
The accepted quantities of Copper Pipe, measured as provided above, shall be paid for at the contract unit price, Linear Foot as described in Subsection 510-4.

ITEM 5102204
 POTABLE WATER, GATE VALVE, 4”
ITEM 5102206  POTABLE WATER, GATE VALVE, 6”

ITEM 5102208  POTABLE WATER, GATE VALVE, 8”

ITEM 5102212  POTABLE WATER, GATE VALVE, 12” 

ITEM 5102216  POTABLE WATER, GATE VALVE, 16”
Description:

The work under this item shall consist of furnishing all labor, equipment and materials required to install new Gate Valves, riser piping, and, valve boxes and covers. New Gate Valves and appurtenances shall be installed at the locations shown on the project plans, in accordance with the details shown on the project plans, and in accordance with the requirements of these Special Provisions.
Materials:

All new Gate Valves shall conform to the requirements of Subsection 510-3.04(E)(3) and Standard Detail W-300.

All new Valve Box Covers shall conform to the requirement of Subsection 510-3.07(B) and Standard Detail W-300, Sheet 3 of 4.

All PVC pipe for use as riser pipe called for in Detail W-300 shall be a minimum of Class 200.

Construction Requirements:
Installation of Gate Valves shall be in accordance with the requirements of Subsection 510-3, Detail W-300, AWWA Manual 23, and these Special Provisions.
Method of Measurement:

Gate Valves shall be measured by the unit Each (EA) for the actual number of Gate Valves and related appurtenances installed.

Basis of Payment:
The accepted quantities of Gate Valves, measured as provided above, shall be paid for at the contract unit price Each, which price shall be full compensation for the work, complete in place.

ITEM 5102324  POTABLE WATER, BUTTERFLY VALVE, 24”
Description:

The work under this item shall consist of furnishing all labor, equipment and materials required to install new Butterfly Valves, riser piping, and, valve boxes and covers. New Butterfly Valves and appurtenances shall be installed at the locations shown on the project plans, in accordance with the details shown on the project plans, and in accordance with the requirements of these Special Provisions.
Materials:

All new Butterfly Valves shall conform to the requirements of Subsection 510-3.04(E)(4) and Standard Detail W-300.

All new Valve Box Covers shall conform to the requirement of Subsection 510-3.07(B) and Standard Detail W-300, Sheet 3 of 4.

All PVC pipe for use as riser pipe called for in Detail W-300 shall be a minimum of Class 305.

Construction Requirements:
Installation of Butterfly Valves shall be in accordance with the requirements of Subsection 510-3, Detail W-300, AWWA Manual 23, and these Special Provisions.
Method of Measurement:

Butterfly Valves shall be measured by the unit Each (EA) for the actual number of Gate Valves and related appurtenances installed.

Basis of Payment:
The accepted quantities of Butterfly Valves, measured as provided above, shall be paid for at the contract unit price Each, which price shall be full compensation for the work, complete in place.

ITEM 5102604  POTABLE WATER, COMBINATION AIR RELEASE VALVE, 1”
ITEM 5102608  POTABLE WATER, COMBINATION AIR RELEASE VALVE, 2”

Description:
The work under this item shall consist of furnishing all labor, equipment and materials required to install Combination Air Release Valves and meter box. New Combination Air Release Valves and appurtenances shall be installed at the locations shown on the project plans, in accordance with the details shown on the project plans, and the requirements of these Special Provisions.

Materials:
All materials shall conform to the requirements of Subsection 510-3.04(E) (5) and Standard Detail W-330.

Working pressure for Combination Air Release Valve assemblies shall be 150 psi unless otherwise noted on the plans.

Copper pipe with fittings is required for air release piping.

High Density Polyethylene (HDPE) or Polyvinyl Chloride (PVC) pipe for air release piping shall not be allowed on this project.

The screen material for covering the ends of the two 90º bends called for in Standard Details W-330 shall be metal or fiberglass mesh with 1/8” maximum size openings.

Construction Requirements:
Installation of Combination Air Release Valve assemblies and meter boxes shall be in accordance with the requirements of Subsection 510-3.04(E) (5), Standard Detail W-330 and these Special Provisions.

Tracer wire shall be installed as detailed on the drawings.

Method of Measurement:
Combination Air Release Valve assemblies shall be measured by the unit Each (EA) for the actual number of Combination Air Release Valve assemblies and related appurtenances installed.

Costs related to the following components shall be bid as separate items:



ITEM 5101604  POTABLE WATER, PIPE, COPPER, 1” W/FITTINGS



ITEM 5101608  POTABLE WATER, PIPE, COPPER, 2” W/FITTINGS

Basis of Payment:
The accepted quantities of Combination Air Release Valves measured as provided above, shall be paid for at the contract unit price, Each, which price shall be full compensation for the work, complete in place.

ITEM 5102802  POTABLE WATER, DRAIN VALVE ASSEMBLY, 2”
Description:
The work under this item shall consist of furnishing all labor, equipment and materials required to install Drain Valve Assemblies and meter boxes. New Drain Valve Assemblies and appurtenances shall be installed at the locations shown on the project plans, in accordance with the details shown on the project plans, and in accordance with the requirements of these Special Provisions.
Materials:
All materials shall conform to the requirements of Standard Detail W-400.

Construction Requirements:
Installation of the Drain Valve Assemblies shall conform to detail W-400 and as approved by the Engineer.

Method of Measurement:
Drain Valve Assemblies shall be measured by the unit Each (EA) for the actual number of Drain Valve Assemblies and related appurtenances installed.

Basis of Payment:
The accepted quantities of Drain Valve Assemblies, measured as provided above, will be paid for at the contract unit price, Each, which price shall be full compensation for the work, complete in place.
ITEM 5103205  POTABLE WATER, FIRE HYDRANT
Description:
The work under this item shall consist of furnishing all labor, equipment and materials required to install Fire Hydrants. New Fire Hydrants shall be installed at the locations shown on the project plans, in accordance with the details shown on the project plans, and in accordance with the requirements of these Special Provisions.
Materials:
All materials shall conform to the requirements of Subsection 510-3.06.
Construction Requirements:
Installation of the Fire Hydrants shall conform to standard detail W-500 and as approved by the Engineer.

Existing fire hydrants, fire hydrant barrel extensions and other appurtenances shall be salvaged in accordance with Section 5105530 REMOVE & SALVAGE FIRE HYDRANT of these Special Provisions.

Methods of Measurement:
Fire Hydrants shall be measured by the unit Each (EA) for the actual number Fire Hydrants and related appurtenances installed.

Basis of Payment:
The accepted quantities of Fire Hydrants, measured as provided above, shall be paid for at the contract unit price Each, which price shall be full compensation for the work, complete in place.
ITEM 5103908  POTABLE WATER, 8-INCH TANGENTIAL BLOW OFF ASSEMBLY

Description:
The work under this item shall consist of furnishing all labor, equipment and materials required to Install a new 8” Blow Off Assembly and vault at the location shown in the project plans, and in accordance with the requirements of these Special Provisions.

Materials:
All materials shall conform to the requirements of the Detail 1, Sheet W04, and these Special Provisions. 
The valve, piping and all associated fittings are to be new materials.
High Density Polyethylene (HDPE) pipe shall not be allowed on this project.

Copper pipe with fittings required for this work shall be bid as a separate item.

The gate valve specified is to be per W-300 and the entire piping assembly to be restrained by use of a boltless integral restraining system.

Construction Requirements:
Installation of the relocated blow off assembly and piping shall conform to the requirements of Detail 1, sheet W04 and as approved by the Engineer. The new blow off assembly shall require installation of a new 8” blow off assembly, valve, and ductile iron piping with fittings. The connection to the new 24’ main is to be a tangential outlet , with the 8” assembly connected at the bottom of the transmission main. 

Method of Measurement:
Blow off assemblies will be measured by the unit for each assembly, piping and valve relocated and installed.
Basis of Payment:
The accepted quantities for the blow off assembly, piping and valves measured as provided above, shall be paid for at the contract unit price each, which price shall be full compensation for the work, complete in place.

ITEM 5104024  POTABLE WATER, WATER PIPE, 8” & 12”, ABANDON IN PLACE

Description:

Work under this item shall consist of, but not limited to, furnishing all labor, equipment and materials required to Abandon in place the existing 24” CCP water pipe at the locations shown on the project plans and in accordance with the requirements of these Special Provisions. Any appurtenances, such as, but not limited to, valves, drain valve assemblies (DVA), air release valve assemblies (ARV), etc. shall be removed as described in these Special Provisions.

Materials:

Any materials required for abandonment shall conform to the requirements of detail W-350 including the concrete plug called for at the end of the abandoned pipe and in these Special Provisions.

Construction Requirements:

The Contractor shall be responsible for the proper abandonment of existing water pipe in accordance with requirements of section 510-3.02 and detail W-350 including the concrete plug called for at the end of the abandoned pipe.

If the contractor has a more efficient method of plugging the end of the abandoned pipe, a written submittal describing the materials and method shall be submitted to the City of Tucson Water Department for approval.

Method of Measurement:

Abandoned Pipe shall be measured by the unit, Linear Foot (LF), in accordance with Subsection 510-4. Any materials required for a complete abandonment, as called for in the Standard Specifications and Details, shall be considered incidental to the cost of the Abandon in place 24” Pipe.

Removal and disposal of appurtenances shall be measured as described in the appurtenance’s Special Provision.

Basis of Payment:

The accepted quantities of Abandon in place, 24” Pipe, measured as provided above, shall be paid for as described in Subsection 510-5.

ITEM 5105010  POTABLE WATER PIPE REMOVE & DISPOSE, 10” & SMALLER, NON-CA WATER PIPE
Description:
The work under this item shall consist of furnishing all labor and equipment required to remove and properly dispose of off site non cement-asbestos (CA) water pipe, ten inches (10”) and smaller, and any water related appurtenances in accordance with the requirements of these Special Provisions.
Materials:

None.

Construction Requirements:
The Contractor shall be responsible for the proper removal and disposition of water related materials from the construction site in accordance with Subsection 510-3.02. 

Method of Measurement

Non Cement Asbestos Water Pipe Removal and Disposal, Ten Inch (10”) and Smaller shall be measured by the unit, Linear Foot, (LF) for the actual Linear Feet of pipe removed and disposed.

Basis of Payment:
The accepted quantities of non Cement Asbestos Water Pipe Removal and Disposal, Ten Inch (10”) and Smaller, measured as provided above, shall be paid for at the contract unit price Linear Foot which price shall be full compensation for the work, complete in place.

ITEM 5105012  POTABLE WATER PIPE REMOVE & DISPOSE, 12” & LARGER, NON-CA WATER PIPE
Description:
The work under this item shall consist of furnishing all labor and equipment required to remove and properly dispose of non cement-asbestos (CA) water pipe, twelve inches (12”) and larger, and any water related appurtenances in accordance with the requirements of these Special Provisions.
Materials:

None.

Construction Requirements:
The Contractor shall be responsible for the proper removal and disposition of water related materials from the construction site in accordance with Subsection 510-3.02.

Method of Measurement

Non Cement Asbestos Water Pipe Removal and Disposal, Twelve Inch (12”) and Larger shall be measured by the unit Linear Foot (LF) for the actual Linear Feet of pipe removed and disposed.

Basis of Payment:
The accepted quantities of non Cement Asbestos Water Pipe Removed and Disposed, Twelve Inch (12”) and Larger, measured as provided above, shall be paid for at the contract unit price Linear Foot which price shall be full compensation for the work, complete in place.

ITEM 5105310  POTABLE WATER, REMOVE AND DISPOSE FIRE HYDRANT

Description:

The work under this item shall consist of furnishing all labor and equipment required to remove and dispose of existing Fire Hydrants at the locations shown in the project plans and in accordance with the requirements of these Special Provisions.

Materials:

None.

Construction Requirements:

Existing Fire Hydrants, fire hydrant barrel extensions and other appurtenances shall be removed and disposed off site.

Methods of Measurement:

Removed and Disposed Fire Hydrants shall be measured by the unit Each (EA) for the actual number of Fire Hydrants and related appurtenances removed and disposed.

Basis of Payment:

The accepted quantities of Removed and Disposed Fire Hydrants, measured as provided above, shall be paid for at the contract unit price, Each, which price shall be full compensation for the work, complete in place.

ITEM 5105524  POTABLE WATER, REMOVE AND DISPOSE  AIR RELIEF  VALVE (ARV) AND VAULT

Description:
The work under this item shall consist of furnishing all labor, equipment and materials required to remove and salvage existing Air Release Valve assemblies at the locations shown in the project plans and in accordance with the requirements of these Special Provisions.

Materials:
None.

Construction Requirements:
Existing Air Release Valves, vaults and other appurtenances shall be removed and disposed off site.
Methods of Measurement:
Removed Air Release Valve assemblies shall be measured by the unit Each (EA) for the actual number of Air Release Valve assemblies and related appurtenances removed and disposed.

Basis of Payment:
The accepted quantities of Removed and Disposed Air Relief Valve assemblies, measured as provided above, shall be paid for at the contract unit price, Each, which price shall be full compensation for the work, complete in place.

ITEM 5106004  POTABLE WATER, CONNECTIONS, 4”

ITEM 5106006  POTABLE WATER, CONNECTIONS, 6”

ITEM 5106008  POTABLE WATER, CONNECTIONS, 8”

ITEM 5106012  POTABLE WATER, CONNECTIONS, 12”

ITEM 5106016  POTABLE WATER, CONNECTIONS, 16”
Description:

The work under this item shall consist of furnishing all labor, equipment and materials required to install Connections between new water pipe and existing water pipe. Connections shall be installed at the locations shown on the project plans, in accordance with the details shown on the project plans, and in accordance with the requirements of these Special Provisions.
Materials:

All materials shall conform to the requirements of Subsection 510-3.

See section 5101900 FITTINGS, CAST IRON AND DUCTILE IRON of these Special Provisions for pipe fittings.

Polyvinyl Chloride (PVC) fittings shall not be allowed.

Construction Requirements:
Existing water mains shall be located by the Contractor at the connection point. If exploratory excavation does not find the existing pipe within the accepted variances from Blue Stake markings, Potholing may be required. See section 5100050 of these Special Provisions for Potholing.

Water shutoffs shall conform to the requirements Standard Detail W-110. Subsection 510-3.04 (B) shall not apply.

Existing water mains shall be de-watered by the Contractor. All water shall be removed from the connection location to provide a reasonably dry working environment for connection to the existing water main. If large quantities of water are anticipated due to unforeseen field conditions, the Contractor shall notify the Engineer and the Tucson Water Department field representative before starting the de-watering process.

Preliminary Flushing shall conform to Subsection 510-3.10.

Hydrostatic Pressure Testing shall conform to Subsection 510-3.11.

Disinfection shall conform to Subsection 510-3.13.

Connection to existing water mains shall be made with a minimum of water system down time. See the Water System Modifications Notes on the plans for special shutdown times and conditions.

Method of Measurement:

Connections shall be measured by the unit Each (EA) for the actual number of Connections and related appurtenances installed. The size of the new pipe being installed shall be the size of the Connection regardless of the size of the existing pipe.

If Potholing is required, any costs related to Potholing shall be bid as a separate item described in Section 5100280 of these Special Provisions.

Basis of Payment:
The accepted quantities of Connections, measured as provided above, shall be paid for at the contract unit price, Each, as described in Subsection 510-5.
ITEM 5106124  POTABLE WATER, NEW 24” DI TO EXISTING CCP

Description:

The work under this item shall consist of furnishing all labor, equipment and materials required to install Connections between new 24” DI water pipe and existing 24” CCP water pipe. Connections shall be installed at the locations shown on the project plans, in accordance with the details shown on the project plans, and in accordance with the requirements of these Special Provisions.
Materials:

All materials shall conform to the requirements of Subsection 510-3.

See section 5101900 FITTINGS, CAST IRON AND DUCTILE IRON of these Special Provisions for pipe fittings.

New DI pipe shall be gauge pipe of suitable pipe diameter and be within tolerances based on ANSI/AWWA C151/A21.51.

Connection to the 24” CCP pipe shall be by use of a custom flange by plain end spool piece and use of a butt strap. The spool piece shall be of steel construction and is to be schedule 40 with an 18” side outlet with a blind flange fitting.  Shop drawing submittal of the connection is required. For the flanged DI pipe to the flanged tee connection there shall be restrained flange adapters that also require submittal and engineer review and approval. 

The DI pipe connection to the existing CCP shall also have a flange insultating kit as well as leads to a type 4 corrosion test station. Reference details on the plans for the pipe connections detail and butt strap joint detail. 

Construction Requirements:
Existing water mains shall be located by the Contractor at the connection point. If exploratory excavation does not find the existing pipe within the accepted variances from Blue Stake markings, reference to previous potholing work documented on the plans for may be required

Water shutoffs shall conform to the requirements Standard Detail W-110. Subsection 510-3.04 (B) shall not apply.

Existing water mains shall be de-watered by the Contractor. All water shall be removed from the connection location to provide a reasonably dry working environment for connection to the existing water main.  The contractor shall be responsible for compliance with existing Tucson Water guidelines and the project overall stormwater pollution prevention plan. The Contractor shall notify the Engineer and the Tucson Water Department field representative before starting the de-watering process.

Preliminary Flushing shall conform to Subsection 510-3.10.

Hydrostatic Pressure Testing shall conform to Subsection 510-3.11.

Connection to the existing potable water transmission mains shall be made with a minimum of water system down time. See the Water System Modifications Notes on the plans for special shutdown times and conditions.

Method of Measurement:

Connections shall be measured by the unit Each (EA) for the actual number of Connections and related appurtenances installed. The size of the new pipe being installed shall be the size of the Connection regardless of the size of the existing pipe.

Basis of Payment:
The accepted quantities of Connections, measured as provided above, shall be paid for at the contract unit price, Each, as described in Subsection 510-5.

ITEM 5107001  GENERAL CORROSION MONITORING

Description:

The following Standard Details are revised by this Special Provision: W-700, W-701, W-702, W-703, W-704, W-705, W-706, W-707, W-708, W-709, W-710.

The revisions are as follows:

W-700

Delete the entire Detail W-700 and replace with the following:

CORROSION MONITORING AND CATHODIC PROTECTION

0100
GENERAL

0101
Description of Work.  The work under this section shall consist of furnishing all labor, tools, and equipment required to install or reinstall a corrosion monitoring system and cathodic protection system to 16-inch diameter or larger metallic material pipelines, including corrosion test stations (CTS), sacrificial anodes, wiring, connections, and joint jumper bonds. Where applicable, the CONTRACTOR is responsible for obtaining all permits required to complete the work.

0102
Reference Standards.  The current version of the following publication existing at the time of bid advertisement, shall form a part of these special specifications to the extent referenced.

NACE Standard RP0169
Standard Recommended Practice- Control of External Corrosion on Underground or Submerged Metallic Piping Systems

NACE Standard RP0286
Standard Recommended Practice- The Electrical Isolation of Cathodically Protected Pipelines

NACE Standard RP0572
Standard Recommended Practice- Design, Installation, Operation and Maintenance of Impressed Current Deep Groundbeds

NACE Standard RP0285
Standard Recommended Practice- Control of External Corrosion on Metallic Buried, Partially Buried, or Submerged Liquid Storage Systems

0103
Submittals.  The following submittals are required:

A. Resumes and qualifications of the Cathodic Protection Specialist, Corrosion Technologists, and Corrosion Technicians, including certification number, whose services are proposed for the work contained in this section.

B. New material submittals shall include drawings, catalog cut sheets, and other information regarding products to be furnished and installed on this project. Submittals for materials noted in this section and in the City of Tucson Pima County Standard Details for Public Improvements W-700 Series of Standard Details are not required.

C. The corrosion monitoring system shall be installed in accordance with the plans and specifications and City of Tucson Pima County Standard Details for Public Improvements W-700 Series of Standard Details. Field changes to the corrosion monitoring system, including corrosion test station locations and types, and the location and type of insulating fittings, shall be approved by the ENGINEER and documented in the Final Report and indicated on the redlined drawings. 
D. Three (3) paper copies of the Final Report, including field tests and data, ENGINEER’S comments, and other pertinent information pertaining to the corrosion monitoring and cathodic protection systems. One (1) copy of the Final Report, including tables, shall also be provided on a compact disc (CD) in a format compatible with Microsoft Word and Microsoft Excel.

0104
Personnel.  All corrosion-related activities shall be performed under the guidance of a NACE International certified Cathodic Protection Specialist. All data analysis and final reports shall be reviewed and signed by the same Cathodic Protection Specialist. All testing shall be performed by or under the direct (in the field) supervision of a NACE International-Certified Corrosion Technologist. All work shall be consistent with sound corrosion engineering practice. The NACE International-Certified Corrosion Technologist shall also certify, in writing, that the work performed under this section was installed in accordance with the plans and specifications. 
0105
Qualifications.  The corrosion monitoring and cathodic protection systems shall be installed by a qualified firm. Qualifications should include:

· Minimum of five (5) years experience designing corrosion monitoring systems for 16-inch diameter or greater pipelines, for the pipe material being installed.

· Maintain a full time NACE International-Certified Cathodic Protection Specialist on staff. 

· Minimum of five (5) years experience in conducting corrosivity studies on the pipe material being installed for corrosion problems and mitigation of stray current interference. 
· Minimum of five (5) years experience in installation of sacrificial anode or impressed current cathodic protection systems on 16-inch diameter and greater pipelines of the pipe material being installed.

The CONTRACTOR may be required to submit verification of these qualifications prior to Notice to Proceed. 
0200 
PRODUCTS

1406.0201 
Materials

(A) Corrosion Test Stations.  Corrosion test stations (CTSs) shall be in accordance with the City of Tucson Pima County Standard Details for Public Improvements W-700 Series of Standard Details and these specifications.

Below grade CTSs shall be per City of Tucson Pima County Standard Details for Public Improvements Standard Detail W-705. CTS stranded wire conductors shall be terminated on a linen grade phenolic resin board as per W-705. The lid for below grade test stations on potable water lines shall be painted using Seymor Precaution Blue, Spray on APWA Blue, or approved equal. The lid for below grade test stations on reclaimed water lines shall be painted using Seymor Safety Purple or approved equal. Concrete utilized in the installation of CTSs shall have a minimum 28-day compressive strength of 2500 psi.

Above grade CTSs shall be per City of Tucson Pima County Standard Details for Public Improvements Standard Detail W-706. CTSs shall be Little FINK, Big FINK, or Fat FINK as manufactured by Cott Manufacturing, or approved equal. Little FINK test stations shall be installed only for Type I test stations per W-710. Fat FINK test stations shall be installed at locations where 5 or more test leads are terminated in the test station. CTS stranded wire conductors shall be terminated on the test station’s terminal board as per W-705. Above grade test stations on potable water lines shall be constructed of blue polyethylene. Above grade test stations on reclaimed water lines shall be constructed of purple polyethylene.

(B) Wire and Cable.  Wire and cable shall be continuous annealed, uncoated, stranded copper with 7/64-inch thick high molecular weight polyethylene (HMWPE) insulation conforming to ASTM D-1248, Type 1, Class A, Category 5, Grades E4 and E5. The insulation shall be surface indented or printed. Corrosion Test Station wires shall be #6 and #10 AWG, joint bond wires shall be minimum #2 AWG, sacrificial anode and zinc ribbon ground mat wires shall be #8 AWG, foreign utility test wires shall be per Owner standards. Reference electrode leads shall be as provided by the manufacturer for the length being installed. Wire sizes other than those listed in this section are not acceptable. 

Identification of individual test leads shall be made using vinyl electrical tape spaced at three foot intervals, except inside the test station where the tape spacing shall be at six inch intervals. Vinyl electrical tape shall be 3M Super 33+ Scotch Brand, or approved equal. Color coding of the electrical tape shall be in accordance with Table W-700-1.

Stranded copper conductors shall be identified by surface markings indicating conductor size, manufacturer, and insulation material. All new HMW/PE stranded copper conductors shall be continuous (without splices) from the connection at the pipe, anodes, fittings, valves, etc. to the corrosion test station (CTS). Splicing of anode leads is acceptable in sacrificial anode header cable applications only.

	Table 700-1:  Wire Color Codes

	Color
	Source

	White
	New Transmission Main

	Blue
	Casing Pipe (Jack and Bores)

	Black
	Foreign Metallic Pipeline

	Yellow
	Permanent Reference Cell

	Orange
	Isolated Pipe, Valve, Fitting, or existing pipeline, etc..

	Red
	Anode

	Green
	Negative Structure Lead to Rectifier off of Protected Pipe


(C) Exothermic Welding Materials.  Exothermic Welding materials shall be manufactured by Erico or Continental or approved equal. Exothermic welding materials consist of wire sleeves, welders, weld cartridges and molds according to the weld manufacturer’s recommendations for each wire size and pipe or fitting size material and in accordance with Table 1460-2. Weld materials and equipment shall be the product of a single manufacturer. Interchanging materials of different manufacturers is not acceptable.

	Table 700-2:  Exothermic Welding Materials for DIP

	Erico-Cadweld:

	Welder
	Weld Metal
	Conductor
	Sleeve
	Pipe Dia.

	CAHBA-1G-16
	CA25XF-19
	#10
	B133-1L
	16”

	CAHBA-1H-16
	CA25XF-19
	#6
	--
	16”

	CAHBA-1V-16
	CA45XF-19
	#6
	B112
	16”

	CAHBA-1V-16
	CA45XF-19
	#2
	--
	16”

	CAHBA-1G-24
	CA25XF-19
	#10
	B133-1L
	24”

	CAHBA-1H-24
	CA25XF-19
	#6
	--
	24”

	CAHBA-1V-24
	CA45XF-19
	#6
	B112
	24”

	CAHBA-1V-24
	CA45XF-19
	#2
	--
	24”

	CAHBA-1G
	CA25XF-19
	#10
	B133-1L
	OVER 24”

	CAHBA-1H
	CA25XF-19
	#6
	--
	OVER 24”

	CAHBA-1V
	CA45XF-19
	#6
	B112
	OVER 24”

	CAHBA-1V
	CA45XF-19
	#2
	--
	OVER 24”

	Continental-Thermoweld:

	Welder
	Weld Metal
	Conductor
	Sleeve
	Pipe Dia.

	M-159-16
	45CI
	#10
	A-201
	16”

	M-157-16
	25CI
	#6
	--
	16”

	M-161-16
	45CI
	#6
	A-202
	16”

	M-161-16
	45CI
	#2
	--
	16”

	M-159-24
	45CI
	#10
	A-201
	24”

	M-157-24
	25CI
	#6
	--
	24”

	M-161-24
	45CI
	#6
	A-202
	24”

	M-161-24
	45CI
	#2
	--
	24”

	M-159
	45CI
	#10
	A-201
	OVER 24”

	M-157
	25CI
	#6
	--
	OVER 24”

	M-161
	45CI
	#6
	A-202
	OVER 24”

	M-161
	45CI
	#2
	--
	OVER 24”


Each exothermic weld, stranded copper conductors, and exposed portions of the pipe shall be covered with an approved exothermic welding cap as per manufacturer recommendations. If not applicable, an approved coating product will be used as per manufacturer’s recommendations. Welding caps shall be Calpico Model “T” Cap, Royston Handy Cap, or approved equal. Primers shall be Calpico #22 primer, Royston Robond 747 primer, or approved equal. Exothermic weld coating products shall be Royston Roskote R-28, Calpico #10 mastic, or approved equal.

(D) Wire Connector Terminals.  A one piece compression connector shall be installed on the end of all stranded wire before connecting to the corrosion test station terminal board in accordance with City of Tucson Pima County Standard Details for Public Improvements Standard Water Details W-705. Compression connectors shall be installed utilizing crimping tools with a die or profile designed for the size of connector being utilized. Installation of terminals using locking pliers, lineman’s pliers, or other non-crimping pliers shall not be permitted.
(E) Flange Insulating Kits.  Flange Insulating Kits shall be manufactured by Advance Products & Systems (APS) or approved equal. The gasket shall be full face type “E”, constructed of a G10 material and shall utilize at least two, separate sealing elements per face. The elastomeric sealing element seals shall be constructed of nitrile. The bolts of the FIK shall be electrically isolated from both flanges utilizing either two, one-piece integral sleeves and washers or a continuous sleeve and dual insulating washers. The sleeves and washers shall be constructed of Minlon or Mylar. The kit shall include 2, 1/8" thick S.A.E. electro-plated zinc coated steel washer to protect the insulating washer from damage by the nut and bolt. The bolts shall be ASTM A307, Grade B steel bolts. Threaded zinc caps shall be installed on the steel bolts of flange insulating kits. Zinc caps shall meet the requirements of MIL-A-18001J and ASTM B418-80. The threaded zinc caps shall be manufactured by Mars Company, or approved equal. Type 304 Stainless Steel bolts, washers, and nuts may be utilized in lieu of the steel bolts, washers, and zinc caps.
(F) Joint Bonds.  All pipe sections, fittings, mechanically restrained fittings, bolted joint assemblies, gasket joint assemblies, and valves shall be coupled using a minimum of two (2) bonding conductors/joint bonds. Fully welded concrete cylinder pipe and steel pipe joints shall not require joint bonds. Joint bonds shall be installed at all pipe connections except pipe connections called out to be electrically isolated. For ductile iron pipe, the following table outlines the number and size of joint bonds:

	Table 700-3:  Joint Bonds for Ductile Iron Pipe

	Diameter

(in)
	Class

(psi)
	Number of

Conductors
	Size

(AWG)
	Max. Length

(inches)

	16
	250
	2
	2
	24

	16
	350
	2
	2
	18

	24
	200
	2
	2
	16

	24
	350
	3
	2
	18

	30
	200
	4
	2
	22

	30
	350
	4
	2
	18

	36
	200
	5
	2
	18

	36
	350
	5
	2
	16

	42
	200
	6
	2
	16

	42
	350
	7
	2
	16


The values in Table 700-3 were determined utilizing Equation 700-1 below for calculating the electrical resistance in a length of pipe and the criteria that the electrical resistance due to bonding conductors per 1000 feet of pipe shall not exceed 150 percent of the electrical resistance of 1000 ft of pipe. 
I = (1+RB/RP)100

Equation 700-1

where:


I = Percent increase in electrical resistance


RB = Resistance, in ohms, of the bonding conductors per 1,000 feet of pipe


RP = Resistance, in ohms, of 1000 feet of pipe calculated as follows:



RP = 0.22/WP (Steel)  RP = 0.86/WP (DIP)


WP = Weight of pipe in pounds per linear foot

The CONTRACTOR may submit, to the ENGINEER for approval, alternatives to the joint bonds contained in Table 700-1, provided that they meet the resistance requirements outlined above. The CONTRACTOR is required to submit, to the ENGINEER for approval, proposed joint bonds for CCP, PCCP, or steel pipe. 
(G) Caution Tape.  Caution Tape shall be 2-inches wide, blue in color, and imprinted with 1-inch tall, permanent black lettering which shall read “CAUTION - CORROSION TEST LEAD BURIED BELOW - CONTACT TUCSON WATER. Joining clips shall be manufacturer’s standard tin or nickel coated. Tape shall be as manufactured by Terra Tape, or equal.

Sacrificial Anodes.  Sacrificial anodes shall be high potential magnesium anodes, as manufactured by Farwest, Mesa Products, or approved equal. The bare anode ingot shall be either 17 pounds or 32 pounds as indicated on the plans or in the special provisions. The anode ingot shall contain that alloy combination contained in Table 1406-4.
	Table 700-4:  Anode Ingot Composition

	Component
	Fraction by Weight

	Aluminum
	0.01% Max.

	Manganese
	0.50% - 1.3%

	Copper
	0.02% Max.

	Silicon
	0.05% Max.

	Iron
	0.03% Max.

	Nickel
	0.001% Max.

	Impurities
	0.05% Max. each

	Magnesium
	Remainder


The normal combined weight of the anode ingot and backfill shall be approximately 45 pounds for the 17 pound bare anode and 70 pounds for the 32 pound bare anode. Sacrificial anodes shall be prepackaged in a cloth bag with 75% gypsum, 20% bentonite, and 5% sodium sulfate. Anode lead wire shall be long enough so that no splices exist between the anode and the CTS, except in header cable applications. Anode lead wire shall be #8 AWG continuous stranded copper wire with HMWPE insulation, black in color. The anode lead wire shall be attached to the galvanized steel anode core by 45% silver solder connection. 
(I) Splice Kits.  3M Scotchcast 82-A, 82-B1, and 90-B1 or Royston SpliceRite splice kits shall be used to insulate and moisture seal the magnesium anode lead to header cable connections.  Splice Kit shall be installed per manufacturers recommendations. Splices in other applications will require the approval of the ENGINEER.
(J) Wire Connectors.  Anode wire to header cable connection shall be made with Burndy C crimp YC4C8 connectors, or approved equal. Crimp connector size shall be per manufacturer’s recommendation for #8 AWG stranded copper to #6 AWG stranded copper wire connections. Crimp connectors shall be installed with a tool designed and specified for installation of the connector
(K) Rubber Splicing Tape.  Rubber-splicing tape shall be installed to cover all exposed copper at the crimp connection. Rubber splicing tape shall be 3M 23 Scotch Brand, or approved equal.
(L) Vinyl Electrical Tape.  Vinyl electrical tape shall be 3M Super 33+ Scotch Brand, or approved equal.
0300 
EXECUTION

0301 
General

(A)
The drawings indicate the extent and general arrangement of the corrosion protection system including corrosion test stations, sacrificial anodes, impressed current systems, and appurtenances. Any changes to the corrosion protection system design or method of installation shall be reviewed by the ENGINEER prior to installation. 
(B)
The reasons for proposed changes to the corrosion protection system design or method of installation, and details of proposed changes, shall be submitted to the ENGINEER for review at least ten (10) working days prior to date of proposed installation.

(C)
The CONTRACTOR shall inspect the project site and shall review the location of existing utilities, structures, and appurtenances prior to the start of construction. The CONTRACTOR shall promptly notify the ENGINEER if the location, type, or number of existing utilities, structures, and appurtenances, differs substantially from the information provided on the drawings.

(D)
The CONTRACTOR shall be responsible for notification and coordination of the corrosion protection system installation with foreign utility company representatives prior start to construction. The CONTRACTOR shall notify El Paso Natural Gas Company, Southwest Gas Corporation, Kinder Morgan, and Central Arizona Project at least five (5) working days prior to construction near any foreign utility pipelines.

(E)
The CONTRACTOR shall be responsible for the protection of existing utilities, structures and appurtenances, and the proper routing of buried cable and location of corrosion test stations.

(F)
The installation of the corrosion monitoring and cathodic protection system, as described herein and shown on the drawings, shall be in accordance with the following: applicable portions of the latest National, State, County, and City electrical codes and regulations; Pima County and City of Tucson construction permit conditions; manufacturer’s recommendations and instructions; and City of Tucson Pima County Standard Details for Public Improvements Standard Details W-700 Series. All work shall present a neat and finished appearance.

(G)
Elements of the corrosion protection system shall be installed within the limits of existing right-of-way and utility easements. 
(H)
All stranded copper conductors between the pipe and the CTS shall be brought up from the pipe joint nearest to the CTS indicated on the drawings. 
(I)
Corrosion Test Stations (CTS) shall be installed at the locations indicated on the drawings. CTS locations include the beginning and end of the pipeline, at all insulating fittings, at all metallic foreign line crossings, at locations of dissimilar materials, and at intervals of approximately 1,000 linear feet along the pipeline. 

(J)
The CONTRACTOR shall salvage any existing corrosion test box(es), lid(s), extension(s), and phenolic resin terminal board(s). All salvage components shall be returned to the Tucson Water Operations and Maintenance Division, in accordance with W-705.

0302 
Installation

(A)
Protection of Materials.  All materials shall be stored above the ground, and protected against weather, condensation, and mechanical damage. Equipment or materials damaged during shipment or in the course of installation shall be replaced. All damaged materials shall be promptly removed from the project site. Materials shall be handled with care to avoid damage. All wire shall not be sharply bent or tightly coiled to minimize potential for damage during manufacture, shipment, storage, and installation.

(B)
Corrosion Test Stations.  Flush grade CTSs shall be field located for permanency 2 feet behind present or future curb. Above grade CTSs shall be field located 12 feet beyond pavement edges where no curb exists or 2 feet from property line, fences, easements, or as otherwise shown on the plans.

(C)
Foreign Pipelines and Test Leads.  The CONTRACTOR is to notify the ENGINEER five (5) working days prior to the installation of foreign line test leads, and the CONTRACTOR shall coordinate with the OWNER of the foreign line for said installations. The CONTRACTOR shall comply with all of the requirements of the Blue Stake Laws and all construction requirements from Kinder Morgan Energy Partners, El Paso Natural Gas Company, Southwest Gas Corporation, and Central Arizona Project concerning the work in and around gas and water pipelines. 
The CONTRACTOR shall notify the following representatives prior to construction activities near their respective pipelines:
	Table 700-5:  Pipeline Contact Information

	Company
	Contact Name
	Phone Number
	Notification Requirements

	El Paso Natural Gas
	Richard Welch
	(520) 574-4924
	72 Hours

	El Paso Natural Gas
	Rudy Marquez
	(520) 574-4929
	72 Hours

	Southwest Gas Corporation
	Pat Campbell
	(520) 794-6021
	48 Hours

	Central Arizona Project
	Sharon Hood
	(623) 869-2387
	Min. One Month

	Kinder Morgan Energy Partners
	Dale Ross
	(520) 514-1065 x984
	48 Hours


The CONTRACTOR may be required to uncover the foreign line so that others can attach the HWM/PE stranded copper conductors to the foreign line. The CONTRACTOR shall furnish materials and may be required to install all HWM/PE stranded copper conductors from the foreign line to the CTS.

(D)
Trenches.  Direct burial cables, underground conduit, and wires shall be installed in a clean trench, free of debris, rocks, or other material, which may damage the insulation or conduit. All cables shall be placed in the trench with sufficient slack to prevent strain. All cables shall be installed a minimum of 36-inches below final grade. Blue caution tape shall be installed over wires and 24 inches below grade. Caution tape shall be installed along the centerline of the wires. 
Trenches shall be carefully backfilled with clean excavated soil and compacted as required by local code, or to 90% relative compaction as determined by ASTM D698. Care shall be taken to prevent damage to the cable during backfill and compaction of trenches. 

(E)
Splicing.  If splicing of stranded copper conductors is required, the new conductor shall be spliced to the old conductor of the same size by “butting” stripped conductor ends inside an appropriately-sized aluminum compression connector. The connector shall be crimped utilizing a tool specified by the connector manufacturer. The new connection shall be sealed with a hot shrink splice for non-shielded conductors. The shrink splice shall be of the appropriate size to completely cover the aluminum compression connector and any exposed wire, and shrunk to form a water tight seal. If existing conductors are not of the #10, #8, or #6 size, the City of Tucson Water Inspector shall be contacted for instruction. Splices in underground cable shall be made only where specified or approved by the ENGINEER.

(F)
Sacrificial Anodes.  Sacrificial Magnesium Anodes shall be installed at the locations indicated on the drawings. The sacrificial anode shall be soaked thoroughly with water just prior to installation. Anodes shall be laid horizontally in the trench, at an equal distance between the water line and the foreign utility, if applicable. Clean fill, free of rocks and debris, shall be used to backfill the anode to a height of 1 foot above the anode. Water shall be used to saturate the soil backfill around the anodes immediately after installation. The soil backfill shall be saturated immediately after the sacrificial anodes are installed. Care shall be taken to prevent stressing or damaging the anode lead wire during installation and backfill procedures. The anodes shall not be suspended by the lead wire at any time, prior to or during installation. 24 hours prior to burial, the CONTRACTOR shall test each anode and verify that the anodes are properly installed. Direct connection anodes to pipelines are not permitted. All anode connections to pipelines must be through a CTS. 

(G)
Exothermic Welding.  All exothermic welding and coating shall be performed in accordance with City of Tucson Pima County Standard Details for Public Improvements Standard Detail W-703.

(H)
Wire to Zinc Ribbon Connections.  Wire to zinc ribbon connections shall be made by removing 2 inches of the zinc material from the galvanized core. The ribbon core and wire shall be spliced using a C Type crimp connector of appropriate size per manufacturer’s recommendation. All exposed ribbon core and copper wire shall be thoroughly covered with two each layers of 50 percent overlap spiral wrapped rubber splicing tape. Rubber splicing tape shall than be covered with two layers of vinyl electrical tape extending 1 inch minimum beyond the rubber tape on both ends of the spliced area.

0303 
Warranty

(A)
All workmanship, materials, and equipment provided and installed by the CONTRACTOR shall be guaranteed for a period of two (2) years from the date of substantial completion.

0304 
Tests, Inspection, and Reporting

(A)
General.  The CONTRACTOR shall provide all testing and start-up services required to verify that the corrosion protection system is installed and operational. The CONTRACTOR shall furnish all equipment and labor required to perform all testing and start-up services. All testing and start-up services shall be performed under the direct (in the field) supervision of a NACE-certified Corrosion Technologist and shall be consistent with sound corrosion engineering practice. A NACE International-Certified Cathodic Protection Specialist shall review all reported test results and shall certify their accuracy.

(B)
Testing. The following tests on the Corrosion Protection and Monitoring System, if applicable:

(1) Test station integrity by applying current to the pipeline and recording the I(on) and I(off) potentials at each CTS;

(2) Pipeline native (static pipe-to-soil) potentials at each CTS;

(3) Pipeline electrical continuity (current test);

(4) Effectiveness of flange insulating kits (FIKs) both prior to and after burial. An FIK will be considered effective if the resistance across the FIK is greater than 1 ohm. Alternatively, the FIK shall be considered effective if during a current applied test, the potential of the isolated side of the FIK remains unchanged or moves in a positive direction during the test. FIKs located at air release valves shall be tested prior to burial only;

(5) Verification of casing isolation;

(6) Measurement of soil resistivity at each test station at 5, 10, and 15 foot depths using the “Wenner” four pin method;

(7) Stray current tests: The CONTRACTOR shall coordinate with the foreign utility OWNER for joint test procedure;

(8) Potentials of foreign structures before and after correction of stray current interference;

(9) Evaluation of interference effects from or to adjacent utility systems and structures. A description of all corrections made for interference effects shall be documented. These tests and corrections shall be coordinated with respective utility operators;

(10) Pipeline span resistance between adjacent test stations. Pipelines shall be considered adequately bonded if the electrical resistance of the pipeline between adjacent test stations is less than 250% of the theoretical pipeline resistance (not including joint bonds) as calculated using Equation 1460-1 contained in 1406.0201 (F);

(11) Rectifier location and outputs in volts and amperes from impressed current systems on foreign pipelines and from locations used to perform the current tests;

(12) Sacrificial Anode-to-soil potential before anode termination;

(13) Pipe-to-soil potentials before and after connection of sacrificial anodes;

(14) The current output of each anode or anode header cable as measured across a 0.01 ohm shunt; and,

(15) The location, size, and drainage current of each resistance bond installed for mitigation of stray current effects (if necessary).

The Contractor shall provide the Engineer with 3-days advance notice before beginning tests. All tests shall be reviewed, verified, and certified by a NACE certified Cathodic Protection Specialist. If any tests reveal that the installation does not meet the project specifications, the CONTRACTOR shall perform all repairs and re-tests at no cost to the OWNER.

The CONTRACTOR shall submit a final report which includes the results of the testing, for approval, to the ENGINEER within 30 calendar days of the completion of the testing.

(C)
Final Report.  Within 30 calendar days of the completion of all corrosion monitoring and cathodic protection system installation, the CONTRACTOR shall submit three (3) hard copies of the Final Report (signed by CP Specialist with certification number), including field tests and data described above, ENGINEER’s comments, and other pertinent information pertaining to the corrosion monitoring and cathodic protection systems. The report shall also include:

(1)
Verification that each new, or related corrosion component is installed per the City of Tucson Standard Waterworks Specifications and working as designed;

(2) Identification of any existing or potential “hot spots” where corrosion is a concern; and,

(3) Comparison of the theoretical resistivity to the actual resistivity of the transmission main;

(4) List of all equipment and labor required to perform the testing outlined above; 

(5) Photographs, with descriptive captions, of all corrosion monitoring and cathodic protection system components which were installed by the contractor; and,

(6) Verification of the installation of zinc caps on the steel bolts of flange insulating kits.

One (1) copy of the Final Report, including tables, shall also be provided on a compact disc (CD) in a format compatible with Microsoft Word and Microsoft Excel. The ENGINEER will review the report for compliance with the plans and specifications and will notify the CONTRACTOR of final acceptance, or of the need for revisions. Acceptance of the Final Report will be required prior to substantial completion of the project.

0305
Record Drawings

(A)
The CONTRACTOR shall red line the project drawings at each corrosion test station, foreign line crossing, and sacrificial anode installations. The red lined drawings shall be performed per acceptable standards and OWNER approval.

W-701, Sheet 1 of 3:

a.
From the title of the detail, delete “PRESTRESSED CONCRETE CYLINDER PIPE (PCCP) OR” 

b.
Add to the NOTES:


2.  DETAIL APPLICABLE FOR CCP ONLY.

W-701, Sheet 2 of 3:

a.
Add to the NOTES:


2.  DETAIL APPLICABLE FOR CCP ONLY.

b.
Change the callout:

“EXOTHERMIC WELD”


to read:
“EXOTHERMIC WELD PER W-703 (TYP.)”

W-701, Sheet 3 of 3:

a.
Change the callout
“EXOTHERMIC WELD”

to read:

 “EXOTHERMIC WELD PER W-703 (TYP.)”

W-702, Sheet 1 of 3:

a.
Change the callout:


“MIN 2 – BONDING CLIPS REQUIRED PER JOINT. PIPE SMALLER THAN 36”(900 mm). SEE STD. DET. W-700, SHEET 1”.

to read: 


MIN 2 – BONDING CLIPS REQUIRED PER JOINT. PIPE SMALLER THAN 36”(900 mm)”.

b.
Change the callout:

“MIN. 3 BONDING CLIPS REQUIRED FOR PIPE 36”(900 mm) AND LARGER SEE STD. DET. W-700, SHEET 1”

to read:

“MIN. 3 BONDING CLIPS REQUIRED FOR PIPE 36”(900 mm) AND LARGER.”

c.
Change the callout:

“FIELD INSTALLATION PROCEDURE: PLACE BONDING CLIPS IN EXTERIOR JOINT RECESS AS SHOW. WELD CLIPS TO BELL AND SPIGOT USING FILLET WELDS AS SHOWN. REMOVE SLAG…”


to read:

“FIELD INSTALLATION PROCEDURE: PLACE BONDING CLIPS IN EXTERIOR JOINT RECESS. WELD CLIPS TO BELL AND SPIGOT USING FILLET WELDS. REMOVE SLAG…”
W-702, Sheet 2 of 3
a.
Change NOTES: as follows:


Delete Notes 2 and 3.


Add Note 

2.  INSTALL WELDS IN ACCORDANCE W / W-703.


Change Note from “4.” to “3.”

b.
Delete the table with the headings “PIPE, AWG , MAX. LENGTH”.

W-702, Sheet 3 of 3
a.
Delete the note:

 “MINIMUM OF TWO (2) BONDING JUMPERS ARE …”

replace with:

“BONDING JUMPERS SHALL BE INSTALLED AT LEAST 30 DEGREES APART FOR 24” INSIDE DIAMETER AND SMALLER PIPE AND 9” APART FOR PIPE WITH AN INSIDE DIAMETER OF GREATER THAN 24”.


Change the accompanying detail as follows:

A single radial dimension of 30º shall be centered on the FIELD TOP with new dimension lines. Delete all other dimensions and dimension lines.

b.
Change the callout:

MIN. TWO (2) HMW/PE STRANDED COPPER BONDING JUMPERS CONNECTED TO PIPE AND FITTINGS BY MEANS OF EXOTHERMIC WELDING. USE MFG’S RECOMMENDED WELDER …”


to read:

“MIN. TWO (2) HMW/PE STRANDED COPPER BONDING JUMPERS CONNECTED TO PIPE AND FITTINGS BY MEANS OF EXOTHERMIC WELDING.”

c.
Change the callout:

“AFTER WELDING BONDING JUMPERS TO PIPE APPLY EXOTHERMIC WELDING CAP, PER MANUFACTURER …”


to read:

“AFTER WELDING BONDING JUMPERS TO PIPE APPLY CAP, PER W-703.”

d.
Change the detail title:

“DIP BONDING CONDUCTOR INSTALLATION”


To read:

“DIP / STEEL BONDING CONDUCTOR INSTALLATION”

e.
Change the callout:

“BONDING CONDUCTORS SHALL HAVE SUFFICIENT SLACK TO ALLOW FOR A TOTAL JOINT DISPLACEMENT OF ONE-HALF (½) (13 mm) INCH.”


To read:

“BONDING CONDUCTORS SHALL HAVE SUFFICIENT SLACK TO ALLOW FOR A TOTAL JOINT DISPLACEMENT OF ONE-HALF (½) (13 mm) INCH. SEE W-703.”

f.
Delete the table titled “BONDING CABLES”

g.
Change the title:

“FOR DUCTILE IRON PIPE”

To read:

“FOR DUCTILE IRON STEEL PIPE”
W-703, Sheet 1 of 2

a.
Change note number 9 of the GENERAL WELDING PROCEDURE, TYPE HA to read:

9.
Unsuccessful welds are to be abandoned and moved to another prepared surface not less than 3” (75 mm) away. Or, completely grind off the unsuccessful weld.

b.
Change the Sheet Numbers

“SHEET 1 OF 2”

To read:

“SHEET 1 OF 1”
W-703, Sheet 2 of 2

a.
Delete this sheet.

W-704, Sheet 1 of 3

a.
Change the Sheet Numbers

“SHEET 1 OF 3”

To read:

“SHEET 1 OF 2”
W-704, Sheet 2 of 3

a.
Change note number 11 of the NOTES to read:

11.
Upon completion and twenty-four hours prior to burial the CONTRACTOR’S NACE technician / technologist shall verify both the effectiveness of the flange insulating kit and the proper installation of zinc caps. Verification and/or test results shall be included in the final corrosion test report.

b.
Change note number 12 of the NOTES to read:

12.
During backfilling, the contractor shall use caution to prevent displacement of all stranded copper conductors and bonding conductors. Any damage to the bonding conductors shall be repaired at the contractor’s expense.

c.
Change the Sheet Numbers

“SHEET 2 OF 3”

To read:

“SHEET 2 OF 2”
W-704, Sheet 3 of 3

a.
Delete this sheet.

W-705, Sheet 1 of 3

a.
Add the following:

NOTES:

1.
CAST IRON METER BOX COVER AND COLLAR SHALL BE PAINTED BLUE (POTABLE) OR PURPLE (RECLAIMED).

b.
Change:

NOTE:  SET METER BOX 2’ (610 mm) BACK OF CURB


To read:

2.
SET METER BOX 2’ (610 mm) BACK OF CURB


and add to NOTES:

c.
Change the callout:

“COLORED TAPE @ MAXIMUM 6” (150 mm) INTERVALS”


To read:

“COLORED TAPE @ MAXIMUM 4” (100 mm) INTERVALS”

W-705, Sheet 2 of 3

a.
No changes.

W-705, Sheet 3 of 3

a.
Change the dimension of the concrete collar in unfinished conditions from 6” (150 mm) to 12” (300 mm) wide.

b.
Change the dimension of the concrete collar in all conditions from 6” (150 mm) to 12” (300 mm) deep.

c.
Delete the callout:

“METER BOX NO. 2 W/ CONCRETE ENCASEMENT AND TRAFFIC …“

W-706, Sheet 1 of 1

a.
Delete the callout note:

“LOCKING DEVICE AND INTEGRAL DETAINING CLIP (TYP) ITEM #ASS-LD-0001.”

b.
Under the MATERIALS NOTES change the following:

“TEST STATION: BIG FINK® BY COTT MFG.”


To read:

“TEST STATION: LITTLE FINK ®, BIG FINK® OR FAT FINK® BY COTT MFG.”

c.
Under the MATERIALS NOTES add the following:

“TEST STATIONS WITH LEADS FROM THREE OR MORE DIFFERENT POTENTIALS SHALL BE SPACED AS FAR AS POSSIBLE ON THE TERMINAL BOARD AND WILL USE THE FAT FINK® TEST STATION”

W-707, Sheet 1 of 3

a.
Add the following:

NOTE, USE:

1.
HEAT SHRINK ON THE WIRE SPLICED WITHOUT IMPRESSED CURRENT, I.E.: NEGATIVE LEAD.

2.
PUTTY – RUBBER – VINYL ON SACRIFICIAL ANODES.

3.
3M 82 RESIN KITS ON ANY IMPRESSED CURRENT WIRES SUCH AS ANODES + NEGATIVES STRUCTURAL LEADS

W-707, Sheet 2 of 3

a.
Change the following note:

“NOTE: FOR NON-IMPRESSED CURRENT LEADS”


To read:

“NOTE: FOR NON-IMPRESSED CURRENT LOADS”

“DO NOT USE ON IMPRESSED LOADS (I.E.: ANODES OR NEGATIVE STRUCTURAL LEAD)”

b.
Change the following note:

“NOTE: USE ON IMPRESSED CURRENT WIRES”

To read:

“NOTE: USE ON IMPRESSED CURRENT WIRES (I.E.: ANODES + NEGATIVE STRUCTURAL LEADS)”

c.
Change the sub-detail:

“EPOXY RESIN CABLE SPLICE DETAIL FOR IMPRESSED CURRENT LEADS”


To read:

“EPOXY RESIN CABLE SPLICE DETAIL”

W-707, Sheet 3 of 3

a.
Delete the following note:

“NOTE: DO NOT USE ON IMPRESSED CURRENT WIRES (ANODES & NEGATIVE STRUCTURE LEADS)”

W-708, Sheet 1 of 1

a.
Change the callout:

“2 (50 mm) PVC SWEEP”


To read:

“4 (100 mm) PVC SWEEP”

b.
Change the callout:

“2 (50 mm) PVC CONDUIT”


To read:

“4 (100 mm) PVC CONDUIT”

c.
Change the callout:

“2 (50 mm) PVC SCH 80 SLOTTED PIPE. SLOTS TO BE 1/8” (3 mm) WIDE ON 5/16” (3 mm) CENTERS, CUT DEPTH 5/8” (8 mm). FILL PVC WITH ELECTRIC MUD OR EQUAL TO JUST BELOW TEE.”


To read:

“2 (50 mm) PVC RISER PIPE”

d.
Change the callout:

“BORIN, GMC OR EQUAL PERMANENT COPPER-COPPER SULFATE REFERENCE ELECTRODE WITH #14 RHH-RHW YELLOW WIRE. INSTALL TOP OF REFERENCE CELL BELOW TOP OF PIPE


To read:

“PERMANENT COPPER-COPPER SULFATE REFERENCE ELECTRODE WITH #14 RHH-RHW YELLOW WIRE. INSTALL TOP OF REFERENCE CELL BELOW TOP OF PIPE”

e.
Delete DETAIL “A”

f.
Delete the following note:”

“NOTES:
ALL EXCAVATION, TRENCHING, AND BACKFILL PER TUCSON WATER STANDARDS AND SPECIFICATIONS”

W-709, Sheet 1 of 1

a.
Delete the detail in the upper right hand corner of the page illustrating resistor and cable layouts in the junction box.

b.
Delete the dimension 8’-0” (2.44 m) from the top of the box to the bottom of the concrete footing.

c.
Delete the dimension 4’-6” (1.37 m) from the vertical center of the box to finished grade.

d.
Change the dimension from the top of the box to finished grade from:

5’-0” (1.52 m)


To read:

27” (686 mm) to 33” (838 mm)

W-710, Sheet 1 of 9

a.
No change.

W-710, Sheet 2 of 9

a.
No change.

W-710, Sheet 3 of 9

a.
Change the following note:

NOTE: UPON COMPLETION AND 24 HOURS PRIOR TO BURIAL, THE NACE TECHNICIAN SHALL VERIFY THE MAIN IS NOT IN CONTACT AND SHORTED TO THE CASING. VERIFICATION AND TEST RESULTS SHALL BE INCLUDED IN THE FINAL CORROSION TEST REPORT. THE ENGINEER SHALL CONTACT THE WATER UTILITY NACE TECHNICIAN TO COORDINATE TESTING.


To read:

NOTE: UPON COMPLETION AND 24 HOURS PRIOR TO BURIAL, THE CONTRACTOR SHALL VERIFY THE MAIN IS NOT IN CONTACT AND SHORTED TO THE CASING. VERIFICATION AND TEST RESULTS SHALL BE INCLUDED IN THE FINAL CORROSION TEST REPORT.

W-710, Sheet 5 of 9

a.
Change the following note:

NOTE: UPON COMPLETION AND 24 HOURS PRIOR TO BURIAL, THE NACE TECHNICIAN SHALL VERIFY THE EFFECTIVENESS OF THE FLANGE INSULATING KIT. VERIFICATION AND TEST RESULTS SHALL BE INCLUDED IN THE FINAL CORROSION TEST REPORT. THE ENGINEER SHALL CONTACT THE WATER UTILITY NACE TECHNICIAN TO COORDINATE TESTING.


To read:

NOTE: UPON COMPLETION AND 24 HOURS PRIOR TO BURIAL, THE CONTRACTOR SHALL VERIFY THE EFFECTIVENESS OF THE FLANGE INSULATING KIT. VERIFICATION AND TEST RESULTS SHALL BE INCLUDED IN THE FINAL CORROSION TEST REPORT.

W-710, Sheet 6 of 9

a.
No change.

W-710, Sheet 7 of 9

a.
Change the callout:

“PREPACKAGED MAGNESIUM ANODE (TYP.) 30% OF ANODE SHALL…”


To read:

“PREPACKAGED HIGH POTENTIAL MAGNESIUM ANODE (TYP.) 30% OF ANODE SHALL…”

W-710, Sheet 8 of 9

a.
Change the callout:

“ISOLATED PIPE CONNECTION”


To read:

“ISOLATED PIPE CONNECTION FLANGE INSULATING KIT”

W-710, Sheet 9 of 9

a.
Delete the information on this sheet. The information has been replaced with a detail depicting the placement of new anodes on new pipe. If this detail is pertinent to the project the detail will be provided on the plans.

Materials:

Not applicable.

Construction:

Not applicable.

Method of Measurement:

Not applicable.

Basis of Payment:

Not applicable
ITEM 5107005  POTABLE WATER, CORROSION REPORT

Description:

The work under this item shall consist of furnishing all labor, equipment and materials required to produce a Final Corrosion Report. 
Materials:
The Contractor shall submit copies of the Final Corrosion Report as described in detail W-700 as revised by section 5107001 GENERAL CORROSION MONITORING of these Special Provisions.

The Contractor shall submit three (3) hard copies of the Final Corrosion Report, including field tests, data described in Section 5107001 GENERAL CORROSION MONITORING of these Special Provisions, the Engineer’s comments, and any other pertinent information relative to the corrosion monitoring and cathodic protection systems. The report shall also include:

A. Verification that each new, or related corrosion component is installed per the City of Tucson / Pima County Standard Details for Public Improvements, 2003 Edition and these Special Provisions and is working as designed.

B. Corrosion Test Stations in the reports shall be referenced by the label found on the phenolic resin board in the CTS

C. Identification of any existing or potential “hot spots” where corrosion may be a concern.

D. Comparison of the theoretical resistivity to the actual resistivity of the transmission main.

E. A list of all equipment and labor used to perform the all the required testing.

F. Photographs, with descriptive captions, of all corrosion monitoring and cathodic protection system components installed by the contractor.

One (1) copy of the Final Report, including tables, shall also be provided on a compact disc (CD) in a format compatible with Microsoft Word and Microsoft Excel.

The ENGINEER will review the report for compliance with the plans and specifications and will notify the CONTRACTOR of final acceptance, or of the need for revisions. Acceptance of the Final Report will be required prior to substantial completion of the project.

The Contractor shall red line a copy of the project drawings at each corrosion test station, foreign line crossing, and sacrificial anode installations. The red lined drawings shall be legible and concise and shall be approved by the Engineer for acceptance.

Construction Requirement:
Not applicable.

Method of Measurement:
The Final Report shall be measured by the unit Lum Sum.

Basis of Payment:
The accepted Final Report shall be paid for at the contract unit price, Lump Sum.
ITEM 5107110  POTABLE WATER, CORROSION TEST STATION (CTS), NEW, ABOVE GROUND
Description:
The work under this item shall consist of furnishing all labor, equipment and materials required to install a new above ground Corrosion Test Station (CTS) in accordance with the details shown on the plans and in accordance with the requirements of these Special Provisions.

Materials:

All materials shall conform to the requirements of details W-700, W-703, and W-706 and as detailed in the plans.

Construction requirements:
Installation of the new CTS shall be as follows:

a.
Removal of all obstructions; all excavation, backfill and compaction.

b.
Installation of continuous stranded copper conductors from the pipe to the new above ground CTS.

c.
Installation of new above ground CTS components at the locations indicated on the plans.

d.
Adjust the CTS to final grade.

Measurement:
Measurement shall be for each new above ground CTS installed.

Basis of Payment:
The accepted quantities of above ground Corrosion Test Stations installed, measured as provided above, will be paid for at the contract unit price each, which price shall be full compensation for the work, complete in place.

ITEM 5107130  POTABLE WATER, CORROSION TEST STATION (CTS), RELOCATED, ABOVE GROUND
Description:
The work under this item shall consist of furnishing all labor, equipment and materials required to install Corrosion Test Stations (CTS) Relocated, Below Ground at the locations shown on the project plans and accordance with the details shown on the project plans, and in accordance with these Special Provisions.

Materials:

All materials shall conform to the requirements of these Special Provisions.

Construction Requirements:
Above grade CTSs shall be per Standard Detail W-706. CTS stranded wire conductors shall be terminated on a linen grade phenolic resin board as per Standard Detail W-706. 
The label on the new phenolic resin board shall have the same information as the label on the existing phenolic resin board.

The CONTRACTOR shall salvage any existing corrosion test box (es), lid(s), extension(s), and phenolic resin terminal board(s). All salvage components shall be returned to the Tucson Water Operations and Maintenance Division, in accordance with W-706.

Above ground CTSs shall be located as shown on the plans. If field adjustment to the final location is necessary CTSs shall be field located for permanency 12 feet beyond pavement edges where no curbs exist, or 2 feet from property line, fences, easements, or as otherwise shown on plans. 

If splicing of new stranded copper conductors to existing stranded copper conductors is required, the new conductor must be of the same size of the existing conductor. The new conductor shall be spliced to the old conductor by “butting” stripped conductor ends inside an appropriately sized aluminum compression connector. The new connection shall be sealed with a hot shrink splice for non-shielded conductors. The shrink splice shall be appropriately sized to completely cover the aluminum compression connector and any exposed copper strands, and shrunk to form a water tight seal. If existing conductors are not #10, #8, or #6, the City of Tucson Water Department Inspector shall be contacted for instruction. Splices in underground stranded copper conductors shall be made only where specified or approved by the Engineer.

Method of Measurement:
Corrosion Test Stations shall be measured by the unit Each (EA) in accordance with Subsection 510-4.

Basis of Payment:

The accepted quantities of Corrosion Test Stations, measured as provided above, shall be paid for as described in Subsection 510-5.
ITEM 5107630  FLANGE INSULATING KIT (FIK), 24”
Description:
The work under this item shall consist of furnishing all labor, equipment and materials required to install a new flange insulating kit at all locations shown on the plans and in accordance with the requirements of these special provisions.

Materials:
All materials shall conform to the requirements of detail W-704 and as modified by these Special Provisions.

Construction Requirements:
Installation of the flange insulating kits shall be in conformance with the project plans and the requirements of detail W-704 as modified by these Special Provisions.

The contractor shall test the installed Flange Insulating Kits prior to backfilling the trench.

Methods of Measurement:
No separate measurement will be made for this item.
Basis of Payment:
No separate measurement or payment will be made for this item. Cost will be included under ITEM 5106124 POTABLE WATER, NEW 24” DI TO EXISTING CCP.
ITEM 5108114  POTABLE WATER, METER RELOCATION, SERVICE LINE RENEWAL (M/R), 1”


Description:

A Meter Relocation, Service Line Renewal shall be installed when a new water main is installed and the existing service must be moved. The contractor shall install a new corporation on the new main and install new copper pipe from the new corporation to the new meter location shown on the plans. A new meter box shall be installed and new copper pipe from the relocated meter shall be connected to the customers existing plumbing.

The work under this item shall consist of furnishing all labor, equipment and materials required to install Meter Relocations, Service Line Renewals. New Meter Relocations, Service Line Renewals and appurtenances shall be installed at the locations shown on the project plans, in accordance with the details shown on the project plans, and in accordance with the requirements of these Special Provisions.

Materials:

All materials shall conform to the requirements of Subsection 510.304 (H), Subsection 510-3.04 (I) and Standard Details W-309 and W-310.

A new # 2 meter box per Standard Detail W-318, sheet 2 of 3 shall be provided by the contractor for each Meter Relocations, Service Line Renewal.

All new service lines shall be copper pipe. High density polyethylene (HDPE) will not be accepted for service lines on this project.

Copper pipe with fittings required for this work shall be bid as a separate item.

Construction Requirements:

Installation of Meter Relocations, Service Line Renewals shall include, but not be limited to, the following:


a.
Removal of all obstructions, all excavation, compaction and backfill.


b.
Relocation and re-connection of the existing meter.


c.
Tap on the existing or new water main, installation of service clamps, corporation stops, copper pipe with fittings, angle meter stop, all fittings, and ball valves as called for in detail W-310.


d.
Installation and adjustment of a new # 2 meter box and lid to the finished grade per Standard Detail W-318, sheet 2 of 3, and per section 5108302 METER BOX, #2 of these Special Provisions.


e.
If the renewal is off an existing main, the existing service line piping shall be removed and a threaded cap or plug installed on the threaded end of the existing corporation. If the corporation valve is leaking, the corporation and related saddle shall be removed and a repair clamp intended for the existing main size and material shall be installed on the main line.


f.
Renew the customer's existing plumbing from the ball valve to within one foot of the property line with new copper pipe and fittings. Re-connect the new copper pipe to the customer's existing plumbing. The size of new copper pipe from the meter to the customer's existing plumbing shall be equal to the size of the meter outlet or equal to the size of the customer's existing plumbing at the re-connection, which ever is greater.


g.
If the customer’s plumbing is unstable the contractor shall contact the City of Tucson Water Department Construction Section Representative for instructions.


h.
After all work is done on the service line and before the existing meter is reinstalled, the contractor shall flush the service line to remove all debris. After the service line is flushed the contractor shall reinstall the meter.

Method of Measurement:

Meter Relocations, Service Line Renewals shall be measured by the unit Each (EA) for the actual number of Meter Relocations, Service Line Renewals and related appurtenances installed.

Costs related to the following components shall be bid as separate items:
ITEM 5101604 POTABLE WATER, PIPE, COPPER, 1” W/FITTINGS

Basis of Payment:

The accepted quantities of Meter Relocations, Service Line Renewals measured as provided above, shall be paid for at the contract unit price, Each, which price shall be full compensation for the work complete in place.

ITEM 5108124  POTABLE WATER, METER ADJUSTMENT, (M/A), 1”
Description:

A Meter Relocation, Service Line Adjustment shall be installed when a new roadwork is being done and the existing service must be moved, but there is no new water main. The contractor shall install new copper pipe from connection point to the existing service line to the new meter location as shown on the plans.  A new meter box shall be installed and new copper pipe from the relocated meter shall be connected to the customers existing plumbing.

Work under this item shall consist of furnishing all labor, equipment and materials required to install Meter Relocations, Service Line Adjustments. New Meter Relocations, Service Line Adjustments and appurtenances shall be installed at the locations shown on the project plans, in accordance with the details shown on the project plans, and in accordance with the requirements of these Special Provisions.

Materials:

All materials shall conform to the requirements of Subsection 510-3.04 (H), Subsection 510-3.04 (I), Subsection 510-3.05 and Standard Details W-309 and W-310.

A new # 2 meter box per Standard Detail W-318, sheet 2 of 3 shall be provided by the contractor for each Meter Relocation, Service Line Adjustment.

All new service lines shall be copper pipe. High density polyethylene (HDPE) will not be accepted for service lines on this project.

Copper pipe with fittings required for this work shall be bid as a separate item.

Construction Requirements:

Installation of Meter Relocations with Service Line Adjustments shall include, but not be limited to, the following:


a.
Removal of all obstructions, all excavation, compaction and backfill.


b.
Connection to existing service line, installation of copper pipe with fittings, angle meter stop, all fittings, and ball valves as called for in detail W-310. The size of new copper pipe from the existing service line to the meter inlet shall be equal to the size of the existing service line or equal to the size of the meter inlet, which ever is greater.


c.
Installation and adjustment of the new #2 meter box and lid to the finished grade per section 8108205 ADJUST WATER METER BOX of these Special Provisions.


d.
Renew the customer's existing plumbing from the ball valve to within one foot of the property line with new copper pipe with fittings, and connect to the customer's existing plumbing. The size of new copper pipe from the meter to the customer's existing plumbing shall be equal to the size of the meter outlet or equal to the size of the customer's existing plumbing at the re-connection, which ever is greater.


e.
If the customer’s plumbing is unstable the contractor shall contact the City of Tucson Water Department Construction Section Representative for instructions.


f.
Relocation and re-installation of the existing meter. After all work is done on the service line and before the existing meter is reinstalled, the contractor shall flush the service line to remove all debris. After the service line is flushed the contractor shall re-install the meter.

Method of Measurement:

Meter Relocations, Service Line Adjustments shall be measured by the unit Each (EA) for the actual number of Meter Relocations, Service Line Adjustments and related appurtenances installed.

Costs related to the following components shall be bid as separate items:


ITEM 5101604 POTABLE WATER, PIPE, COPPER, 1” W/FITTINGS

Basis of Payment:

The accepted quantities of Meter Relocations, Service Line Adjustments measured as provided above, shall be paid for at the contract unit price, Each, which price shall be full compensation for the work complete in place.

ITEM 5108160  SERVICE ABANDONMENT
Description:

A Service Abandonment is performed when the customer no longer needs water service or the agency has acquired the property and the site is no longer habitable.

Work under this item shall consist of furnishing all labor, equipment and materials required for Service Abandonment at the locations and in accordance with the details shown on the project plans and in accordance with the requirements of these Special Provisions.

Materials:

All materials shall conform to the requirements of Subsection 510.304 (H), Subsection 510-3.04 (I) and Standard Detail W-350.

Construction Requirements:

Service Abandonment shall include, but not be limited to, the following:


a.
Removal of all obstructions, all excavation, compaction and backfill.


b.
Removal of the threaded coupling from the corporation and a minimum of two feet (2’) of service line piping off the water main.


c.
A threaded cap, or plug, shall be installed on the threaded end of the corporation.


d.
If the corporation valve is leaking, the corporation and related saddle shall be removed and a repair clamp intended for the existing main size and material shall be installed on the main line.


e.
If there is an existing water meter, it shall be salvaged by the contractor and delivered to the City of Tucson Water Department Meter Shop at 501 W. 18th Street, Building #2. Delivery will be accepted be between the hours of 7:00AM and 2:30PM Monday through Friday. The contractor shall provide personnel to unload any salvaged meters.


f.
Removal of existing service line piping from the curb to the customer’s plumbing, and all related valves and fittings.

Method of Measurement:

Service Abandonments shall be measured by the unit Each (EA) for the actual number of Service Abandonments and related work executed.

Measurement for this item will only be applicable to those services scheduled for complete abandonment and removal of service lines connected to an existing water main that is intended to remain in service after construction.

Any Service Abandonments not meeting these criteria shall be considered incidental to the cost of the new water facilities.

Basis of Payment:

The accepted quantities of Service Abandonments measured as provided above, shall be paid for at the contract unit price Each, which price shall be full compensation for the work, complete in place.

Payment for the execution of any Service Abandonment that is connected to an existing water main that will be abandoned is considered incidental to the cost of installing new water facilities.

ITEM 5111108  RECLAIMED WATER, PIPE DIP 8” (CL350)

ITEM 5111112  RECLAIMED WATER, PIPE DIP 12” (CL350)
Description:

The work under this item shall consist of furnishing all labor, equipment and materials required to install Ductile Iron (DI) pipe at the locations shown on the project plans, in accordance with the details shown on the project plans, and in accordance with the requirements of these Special Provisions.

Materials:

All pipe materials shall conform to the requirements of Subsection 511-3.04(D)(1).

Joint restraint shall be considered as incidental in cost and to be included with installation costs per unit length bid. 

The materials and costs related to connecting to existing pipe shall be bid as separate items described in the 5116000, Connections, series of these Special Provisions.
Construction Requirements:
Installation of the pipe shall be in accordance with the requirements of Subsection 511-3, and these Special Provisions.

All DI pipe shall be encased in polyethylene per the requirements of Subsection 511-3(D)(1) with the only exception being the addition of pipe marking tape placed at regular intervals per subsection 511-3.05.

Method of Measurement:

Ductile Iron pipe shall be measured in by the unit Linear Foot (LF) in accordance with Subsection 511-4 with the following exceptions:


a.
Subsection 511-4, eighth paragraph, first bullet, “All testing, except those tests specifically noted as being paid for by the Agency.” and third bullet “De-watering.” shall part of separate bid items described in the 5116000, Connections, series of these Special Provisions.

Basis of Payment:
The accepted quantities of Ductile Iron pipe, measured as provided above, shall be paid for at the contract unit price Linear Foot as described in Subsection 511-5 with the following exceptions:


a.
Subsection 511-5, first paragraph, “…de-watering…” This work shall be part of separate bid items described in the 5116000, Connections, series of these Special Provisions.


b.
Subsection 511-5, fourth paragraph, “…preliminary flushing, all testing, including leakage tests, …” This work shall be part of separate bid items described in the 5116000, Connections, series of these Special Provisions.

Payment for Abandonment of the existing waterline and removal of portions of existing pipe as shown on the plans is to covered under special provisions 5105010 & 5105012.

ITEM 5116008  RECLAIMED WATER, CONNECTIONS, 8”

ITEM 5116012  RECLAIMED WATER, CONNECTIONS, 12”
Description:

The work under this item shall consist of furnishing all labor, equipment and materials required to install Connections between new water pipe and existing water pipe. Connections shall be installed at the locations shown on the project plans, in accordance with the details shown on the project plans, and in accordance with the requirements of these Special Provisions.
Materials:

All materials shall conform to the requirements of Subsection 511-3 of the Standard Specifications.
See section 5101900 FITTINGS, CAST IRON AND DUCTILE IRON of these Special Provisions for pipe fittings.

Polyvinyl Chloride (PVC) fittings shall not be allowed.

Construction Requirements:
Existing water mains shall be located by the Contractor at the connection point. If exploratory excavation does not find the existing pipe within the accepted variances from Blue Stake markings, Potholing may be required. See section 5100050 of these Special Provisions for Potholing.

Water shutoffs shall conform to the requirements Standard Detail W-110. Subsection 511-3.04 (B) shall not apply.

Existing water mains shall be de-watered by the Contractor. All water shall be removed from the connection location to provide a reasonably dry working environment for connection to the existing water main. If large quantities of water are anticipated due to unforeseen field conditions, the Contractor shall notify the Engineer and the Tucson Water Department field representative before starting the de-watering process.

Preliminary Flushing shall conform to Subsection 511-3.10.

Hydrostatic Pressure Testing shall conform to Subsection 511-3.11.

Disinfection of reclaimed water pipe an fittings is not required per Subsection 511-3.12. Final flushing and microbiological testing is not required for reclaimed water pipe and components.

Connection to existing water mains shall be made with a minimum of water system down time. See the Water System Modifications Notes on the plans for special shutdown times and conditions.

Method of Measurement:

Connections shall be measured by the unit Each (EA) for the actual number of Connections and related appurtenances installed. The size of the new pipe being installed shall be the size of the Connection regardless of the size of the existing pipe.

Basis of Payment:
The accepted quantities of Connections, measured as provided above, shall be paid for at the contract unit price, Each, as described in Subsection 511-5.
SECTION 515 - UTILITY IMPACTS  is hereby added to the Standard Specifications:
515-1 DESCRIPTION
The work under this section will be at the direction of the Engineer and shall consist of furnishing all labor, equipment, and materials required for modifying, adjusting, protecting, and supporting utility facilities not included in the bid documents that impact, interfere or conflict with the construction of the project. 
515-2 MATERIALS (None Specified)

515-3 CONSTRUCTION DETAILS (None Specified)

515-4 METHOD OF MEASUREMENT

The work under this section shall be completed on a force account basis as specified in Subsection 109-5.

515-5 BASIS OF PAYMENT

Payment for utility impacts will be made in accordance with the provisions of Subsection 109-5.

SECTION 607 - ROADSIDE SIGN SUPPORTS  is hereby added to the Standard Specifications:
607-1
Description
The work under this section shall consist of furnishing and installing roadside sign supports in accordance with the details shown on the plans and the requirements of these specifications.

Sign supports shall consist of breakaway, perforated and U-channel signposts. The type, size and installation location of the signposts will be shown on the project plans. 
607-2
Materials

607-2.01  General.  Certificates of Analysis conforming to the requirements of Subsection 106.05 shall be submitted for breakaway signpost shapes.

Certificates of Compliance conforming to the requirements of Subsection 106.05 shall be submitted for perforated signposts and U-channel signposts.

607-2.02  Breakaway Signpost Shapes.  Posts shall be fabricated from structural steel conforming to the requirements of ASTM A 572, Grade 50 or ASTM A 588 at the option of the Contractor. Base plates for the breakaway connections and friction fuse plates and back plates for the post hinge assembly shall be fabricated from the same type of structural steel selected for the signposts.

All plate holes shall be drilled and all plate notches shall be saw cut, except that flame cutting will be permitted provided all edges are ground. Flange holes shall be drilled or sub-punched and reamed. The posts shall be saw cut for the hinge and bolted as detailed on the plans.

Bolts, nuts and washers shall conform to the requirements of ASTM A 325. 
Posts and plates shall be galvanized after fabrication in accordance with the requirements of ASTM A 123. Bolts, nuts and washers shall be cadmium plated in accordance with the requirements of ASTM B 766, or zinc plated in accordance with the requirements of ASTM B 633. 
607-2.03  Perforated Signposts.  Single and telescoping perforated posts shall be square tube fabricated from galvanized sheet steel. The sheet steel shall have a thickness of 0.105 inches (12 gauge) or 0.135 inches (10 gauge) as required by the project specifications. Sheet steel shall conform to the requirements of ASTM A 653 for either SQ Grade 40 or SQ Grade 50 Class 1, and be galvanized in accordance with the requirements of Coating Designation G-90. The posts shall have a wall thickness, including coating, of 0.097 to 0.116 inches for 12 gauge and 0.127 to 0.146 inches for 10 gauge.

Posts shall be welded directly in the corner by high frequency resistance welding or equal. The outside edges of the posts shall be scarfed as necessary to produce a standard corner radii of 5/32 ± 1/32 inch.

External welded surfaces and scarfed areas shall be re-galvanized after fabrication.

Holes 7/16 ± 1/64 inch in diameter shall be provided on one-inch centers along all four sides over the entire length of the post. The holes shall be laterally centered on the longitudinal centerline of each face.  Hole positioning and spacing shall be the same on all four faces, such that the hole centerlines for each group of four holes shall pass through a common point on the longitudinal centerline of the tube.  For telescoping posts, holes shall be in proper alignment to allow 3/8-inch diameter bolts to pass through the entire post.

The finished posts shall be straight and have a smooth, uniform finish. All consecutive sizes of posts shall be freely telescoping for not less than 10 feet of their length without the necessity of matching any particular face to any other face.

Perforated signposts shall be manufactured by an approved manufacturer. A list of approved manufacturers of perforated signposts is shown on the Department’s Approved Products List (APL). Copies of the most current version of the APL are available on the internet at http://www.dot.state.az.us/ABOUT/atrc/apl.htm.

Bolts shall conform to the requirements of SAE Specification J 429, Grade 5, or ASTM A 449, Type 1.  Nuts shall conform to the requirements of ASTM A 563, Grade A.  Washers shall conform to the requirements of ASTM F 844.  

Bolts, nuts and washers shall be zinc coated in accordance with the requirements of ASTM B 633 or cadmium plated in accordance with the requirements of ASTM B 766.  

607-2.04  U-Channel Signposts.  U-channel posts shall be fabricated from rerolled rail steel or hot-rolled carbon steel bars.  U-channel posts, when used, shall be painted FHWA green.
Prior to rerolling the rail steel, the rail nominal weight shall be 91 pounds per yard and shall meet the requirement of ASTM A 1 pertaining to quality assurance.

Yield Point of the steel shall be 80,000 pounds per square inch minimum.  

The cast heat analysis of the steel shall conform to the following requirements:

	Element
	Composition (Percent)

	Carbon
	0.67 – 0.82

	Manganese
	0.70 – 1.10

	Phosphorus: Max.
	0.04

	Sulfur: Max
	0.05

	Silicon
	0.10 – 0.25


Posts shall be a uniform, modified, flanged channel-section as shown in the plans.  Weight of the posts shall be three pounds per lineal foot, plus or minus five percent.  The post shall be punched with continuous 3/8-inch diameter holes on one-inch centers.  The first hole shall be one inch from the top and bottom of post.

The post shall consist of two parts, a signpost and a base post.  The signpost lengths shall be supplied in six-inch increments up to 12 feet as required for the installation location.  The base posts shall be 60 inches in length, pointed at one end, and have at least eighteen holes in the base post, starting one inch from the top and continuing at one-inch increments.

Posts shall be machine straightened to have a smooth uniform finish, free from defects affecting their strength, durability, or appearance.  All holes and rough edges shall be free from burrs.  The permissible tolerance for straightness shall be within 1/16 inch in three feet.

Posts shall be galvanized after fabrication in accordance with the requirements of ASTM A 123.  Bolts, nuts, washers and spacers shall be cadmium plated in accordance with the requirements of ASTM B 766 or zinc plated in accordance with the requirements of ASTM B 633.

For shipment, the posts shall be nested and fastened in such a manner that they will not slip.  Care shall be taken during shipping to minimize the rubbing of posts together resulting in damage to the galvanized finished surface.  Excessive damage to the finish of the posts during shipping or handling will result in rejection of the damaged posts.  Posts shall be bundled in groups of no more than 100.

U-channel base posts shall be driven into the ground to a depth of 24 - 30 inches.  Where rock is encountered, the rock shall be cored, drilled or removed to a minimum diameter of eight inches and to a depth sufficient to place Portland cement concrete two inches below the bottom of the base post and fill the hole to within one inch of the top.  Solid rock coring or drilling is not required to continue beyond 24 inches in depth regardless of the depth at which the rock is encountered.  The base post may be cut at the bottom prior to being set in Portland cement concrete where rock does not permit use of full-length base post.

607-2.05  Concrete.  Concrete for breakaway signpost foundations shall be Class B, except that utility concrete may be used for foundations using stub post sizes S 3 x 5.7 and S 4 x 7.7.  Class B concrete shall conform to the requirements of Section 1006 and utility concrete to requirements of Section 922.  Concrete for perforated signpost foundations and U-channel signpost foundations, when required, shall conform to the requirements of Subsections 922-2 and 922-3.

Foundation stub posts shall be fabricated from the same type of steel selected for the appropriate signposts.  Breakaway stub posts shall be galvanized a minimum of 12 inches down from the top of the stub.  Galvanizing shall be in accordance with the requirements of ASTM A 123.

Reinforcing steel bars for breakaway signpost foundations shall conform to the requirements of ASTM A 615, Grade 40.  Reinforcing steel wire shall conform to the requirements of ASTM A 82.

607-3
Construction Requirements

Fabrication of the breakaway signposts, stub posts and base plates shall conform to the requirements of Subsection 604-3.02, except that shop drawings will not be required.

Breakaway signpost lengths will be determined by the Engineer at the time of construction staking and will be furnished to the Contractor prior to ordering fabrication of the signposts.

Perforated and U-channel signpost lengths shall be determined by the Contractor at the time of construction staking.  Posts shall be cut to the proper lengths in the field.  Splicing will be permitted for single perforated posts; however, splices will be limited to one per each post installation and the splicing shall be accomplished in accordance with the details shown on the plans.  The minimum length of any spliced piece of post shall be two feet.  U-channel posts, when used, shall be painted FHWA green.

Foundations for the breakaway signposts, perforated signposts and when required, U-channel posts shall be constructed to the details and dimensions shown on the plans.  Concrete shall be placed in accordance with the requirements of Section 601 or 922, as the case may be.  Excavation shall conform to the requirements of Subsection 203-5.03(A).

607-4
Method of Measurement

Breakaway signposts will be measured by the linear foot for each size of post furnished and erected.  The length of each size of post will be measured from the bottom of the upper base plate to the top of the post, measured to the nearest 0.1 feet.  The total length of all posts of the same size will be rounded to the nearest foot.

Perforated signposts will be measured by the linear foot of each type of post furnished and installed.  The length of each type of post will be measured from the top of the concrete post foundation to the top of the post, measured to the nearest 0.1 feet.  The total length of all posts of the same type will be rounded to the nearest foot.  Telescoping post members will be considered as one post after installation and will be measured separately.  U-channel posts will be measured as each.

Foundations for signposts will be measured by the unit for each type of foundation constructed, except that concrete and excavation, when required for setting U-channel base posts, will be considered as part of the post.

607-5
Basis of Payment

The accepted quantity of breakaway posts, perforated posts, U-channel posts and foundations for the signposts, measured as provided above, will be paid for at the contract unit prices complete in place.

The contract unit price paid per linear foot for each size of breakaway signpost, each type of perforated signpost and each installation of U-channel post designated in the bidding schedule shall include full compensation for furnishing all labor, materials, tools, equipment and incidentals, and for doing all the work involved in furnishing and erecting the signposts, complete in place, including galvanizing and furnishing all metal plates and hardware, all as shown on the plans and as specified herein.

The contract unit price paid per unit for each type of sign foundation designated in the bidding schedule shall include full compensation for furnishing all labor, materials, tools, equipment and incidentals, and for doing all the work involved in constructing foundations, complete in place, including the steel stub posts, lower base plate and steel reinforcement (except for stub posts S 3 x 5.7 and S 4 x 7.7) for the breakaway signpost foundation; the portion of perforated post within the foundations; galvanizing the posts; and excavation, all as shown on the plans and specified herein.

SECTION 608 - SIGN PANELS  is hereby added to the Standard Specifications:
608-1
Description
The work under this section shall consist of furnishing and installing sign panels in accordance with the details shown on the plan and requirements set forth herein.

The sign panels shall be of the following types:

-
Extruded Aluminum Sign Panels with Demountable Characters

-
Overhead Sign Panels

-
Overlaid Sign Panels

-
Flat Sheet Aluminum Sign Panels with Demountable Characters

-
Flat Sheet Aluminum Sign Panels with Direct-Applied or Silk-Screened Characters

- 
Overlaid Plywood Sign Panels with Direct-Applied or Silk-Screened Characters

-
Warning, Marker, and Regulatory Sign Panels

-
Route Shields for Installation on Sign Panels

-
EXIT ONLY for Installation on Sign Panels

608-2
Materials
608-2.01  General.  Certificates of Compliance, conforming to the requirements of Subsection 106.5, shall be submitted for all materials required for fabricating sign panels, including retroreflective sheeting.

Shipment, storage, and handling of sign panels shall conform to the recommendations of the manufacturers of the sign panel components.  Fabricated signs and overlay sheets shall be shipped on edge.  Damage to the sign panel or legend resulting from banding, crating or stacking may be cause for rejection of the signs.

Characters shall not be attached to overlay sheets during shipment.

608-2.02  Extruded Aluminum Sign Panels With Demountable Characters.  Panels shall be fabricated from 12-inch wide aluminum extrusions formed from Aluminum Alloy 6063-T6 conforming to the requirements ASTM B 221 and fastened together by bolt connections as shown on the plans.

Panel facing shall be covered with retroreflective sheeting of the color specified on the plans.  The retroreflective sheeting shall conform to the requirements of Section 1007.

The letters, numerals, symbols, borders and other features of the sign message shall conform to the requirements of Subsection 608-2.14, Demountable Characters.

Panel surfaces to be covered with retroreflective sheeting shall be prepared in accordance with the recommendations of the sheeting manufacturer.  Panel surfaces not covered with sheeting shall be etched in accordance with the recommendations of the extrusion manufacturer to reduce glare from reflected sunlight.

After all fabrication has been completed, including the cutting and punching of holes, except holes for demountable letters, numerals, symbols and borders, the aluminum extrusions shall be degreased and the retroreflective sheeting applied.

Aluminum extrusions shall be flat with 1/4 inch of tolerance allowed in an eight-foot length, with proportionally greater tolerances permitted on lengths greater than eight feet.  Flatness tolerance across the face of each extrusion shall be 0.5 percent of the width.

Aluminum extrusions shall be bolted together on 12-inch centers with a maximum allowable gap of 1/32 inch between extrusions.

Shop-fabricated sub-assemblies shall be rigidly braced for transportation and erection.  Hardware utilized to fasten panels to supports shall conform to the panel manufacturer’s recommendations.

Each completed sign panel shall be provided with a side trim molding fabricated from extruded Aluminum Alloy 6063-T6 conforming to the requirements of ASTM B 221.  The trim molding shall be fastened to each individual 12-inch aluminum extrusion with two 5/32-inch diameter self-plugging aluminum blind rivets, 2-1/2 inches from either edge.  The exposed surface of the side trim molding shall be treated by etching as recommended by the manufacturer to reduce glare from reflected sunlight.

Each completed sign panel shall be shipped with sufficient bolt clamps placed to install the panel on the signposts as shown in the plans.  Bent bolt channels will be cause for rejection of the sign panel.

608-2.03  Blank

608-2.04  Overhead Sign Panels.  Panels, except Warning and Regulatory Sign Panels, installed over traffic lanes or shoulders on Overhead Sign Structures shall consist of overlaying new extruded aluminum sign panels.  The extruded aluminum sign panel substrate shall conform to the requirements specified in Subsection 608-2.02, except that retroreflective sheeting shall not be applied.  The new panels shall be prepared as specified in Subsection 608-2.05, Overlaid Sign Panels.

The letters, numerals, symbols, borders and other features of the sign message shall conform to the requirements of Subsection 608-2.14, Demountable Characters.

The panels shall be shop-fabricated and shipped complete or as sub-assemblies with the overlay panels and characters rigidly attached.

Shop-fabricated sub-assemblies shall be rigidly braced for transportation and erection.  Hardware utilized to fasten panels to shipping braces shall conform to the panel manufacturer’s recommendations.

608-2.05  Overlaid Sign Panels

(A)  General.  Panels shall be fabricated by attaching three- and four-foot widths of 0.063-inch thick, 5052-H38 aluminum overlay sheets to new or existing sign panel substrates, as called for in the plans.  The sheets shall be equal in length to the height of the sign to which applied.

One surface of the overlay sheet shall be prepared and covered with retroreflective sheeting, conforming to the requirements of Section 1007, in accordance with the recommendations of the reflective sheeting manufacturer.  The color of sheeting shall be as called for in the plans.  The retroreflective sheeting on overlay sheets for each sign panel shall be color matched and shall be from the same manufacturing lot and run.

Panels having a minimum dimension not greater than four feet shall be overlaid with a one-sheet overlay with no splices.

All rivets used shall be 5/32-inch diameter self-plugging aluminum blind rivets.  Fasteners and bolts used on signs need not be painted the same color as the sign.  Rivets placed in the characters shall be shoulder rivets at least 3/4 in length.  Rivets placed in the panel face shall be straight rivets at lest 1/2 inch in length.  All rivets shall extend through the panel face and be set tight.

(B)  Overlaying Existing Sign Panels.  When the plans call for overlaying existing sign panels, the panels may be overlaid using any of the following procedures:

(1)  In place on the existing posts.  If the signs are overlaid in place, the Contractor shall not place ladders against the face of the new sign sheeting or use other devices that might be detrimental to the new surface.

(2)  By removing the panels from the existing supports or by detaching the existing supports at the base or hinge plate and transferring the existing sign to a truck with a framework of sufficient size to provide complete back bracing for the sign panel while holding it in an erect, or nearly erect, position.  The framework may be inclined at an angle not to exceed 20 degrees from the vertical.  If the panels are removed from the existing supports, they shall be braced on the back by attaching the panels with post clamps to steel shapes of equal or greater weight than that of the existing supports.

(3)  By detaching the existing supports at the base or hinge plate, placing the sign structure on the ground face up and supporting it by dunnage such that the panel is rigidly held and uniformly supported to prevent twisting or distortion.

(4)  By removing the existing sign panel from its supports and transferring it to a central plant or workshop where the overlay may be accomplished.  During the overlaying process, the sign panel shall be placed on a stable, level working platform that fully supports the sign panel so that no twisting or distortion may take place.

If either method (3) or (4) above is utilized, the Contractor shall take such measures as are necessary to ensure that adequate tension is placed on the overlay sheets during installation to prevent bubbles, ripples, or other distortions in the sign panel surface from occurring when the signs are erected.

Existing embossed borders and sign message characters and any prior overlays shall be removed by drilling through the heads of the mounting rivets or by shearing the rivets with a flathead shovel or trowel.

Edge trim moldings do not require removal unless the plans call for modifying the panel, in which case the edge moldings shall be removed and replaced with new edge molding.  Existing characters shall not be reused.

Before overlaying, holes, dents and minor bent sections of existing substrate panels shall be flattened with a hammer so that the sign face is free of projections or large indentations.

Overlay sheets shall be installed as shown in the plans, one at a time, on the substrate panels, starting at the side farthest from the roadway center line, approximately one inch from the edge.  The overlay sheets shall be fastened at the top edge with three aluminum blind rivets:  one at the center, and one between three and four inches from each side.  Working from top to bottom, a single row of rivets, approximately one foot apart, shall be installed down the center of the overlay sheet.  New legend and border shall then be, installed as indicated on the sign format drawings in the plans.  Existing copy shall not be reused.

The remaining overlay sheets shall be installed in the same manner, except that rivets shall also be installed at one-foot intervals along the lap spliced joint between adjacent sheets in the same sequence as described above.  After all border and copy are installed, all open edges on the panels shall be riveted at approximately one-foot intervals.

Overlay sheets shall be stored as described in Subsection 608-2.01.

608-2.06  Flat Sheet Aluminum Sign Panels With Demountable Characters.  Panels shall be fabricated from one-piece, 0.080-inch thick, 5052-H38 Aluminum Alloy conforming to the requirements of ASTM B209.

Panel facing shall be prepared and covered with retroreflective sheeting in accordance with the recommendations of the sheeting manufacturer.  The color shall be as specified on the plans or as shown in the ADOT Manual of Approved Signs.

All surfaces not covered shall be etched to reduce glare from reflected sunlight.

The retroreflective sheeting shall conform to the requirements of Section 1007.  Splicing of retroreflective sheeting shall not be allowed on sign panels having a minimum dimension up to and including four feet.

The letters, numerals, symbols, borders and other features of the sign message shall conform to the requirements of Subsection 608-2.14, Demountable Characters.

608-2.07  Flat Sheet Aluminum Sign Panels With Direct-Applied or Silk-Screened Characters.  Panels shall be fabricated from 0.080-inch thick, 5052-H38 Aluminum Alloy conforming to the requirements of ASTM B 209.

Panel facing shall be prepared and covered with retroreflective sheeting in accordance with the recommendations of the sheeting manufacturer.  The color of the sheeting shall be as specified on the plans or as shown in the Manual of Approved Signs.

All surfaces shall be etched to reduce glare from reflected sunlight.

The retroreflective sheeting shall conform to the requirements of Section 1007.  Splicing of retroreflective sheeting shall not be allowed on sign panels having a minimum dimension up to and including four feet.

Messages shall be reflectorized white or, if called for on the plans, opaque black and shall be produced by either silk-screening or direct-applying lettering as specified under Subsection 608-2.15.

608-2.08  Overlaid Plywood Sign Panels With Direct-Applied or Silk-Screened Characters.  Panels shall consist of 5/8-inch thick, medium density overlaid Douglas Fir grade A-A or B-B plywood conforming to the requirements of Product Standard PS-1 published by the American Plywood Association and the U.S. Department of Commerce.  The medium density overlay shall consist of a smooth resin-fiber surface of beater-loaded CreZon with phenolic formaldehyde resin content not less than 17 percent by weight.  Each CreZon sheet shall weigh not less than 58 pounds per 1,000 square feet of single face.  The thickness of the overlay shall be not less than 0.012 inches after application.

The back of the sign panels shall be covered with two coats of light gray enamel (Color Chip No. 36187) conforming to the requirements of Section 1002.

The edges of the sign panels shall be coated with a pigmented phenolic varnish matching the color of the back of the sign.  Color match will be by visual inspection.  

The retroreflective sheeting shall conform to the requirements of Section 1007.  The color shall be as called for in the plans or as shown in the Manual of Approved Signs.  Splicing of retroreflective sheeting shall not be allowed on signs having a minimum dimension up to and including four feet.

Messages shall be reflectorized white or, if called for on the plans, opaque black and shall be produced by either silk-screening or direct-applying characters, as specified under Subsection 608-2.15.

Panels shall be attached to the posts with 5/16-inch diameter elevator bolts with a flat washer and two hex nuts on the back.

608-2.09  Warning, Marker, and Regulatory Sign Panels.  Panels shall be fabricated from flat sheet aluminum and shall be reflectorized as specified herein.

Panels shall be fabricated in one piece from 0.080-inch thick, 5052-H38 or 6061-T6 Aluminum Alloy conforming to the requirements of ASTM B 209.

All surfaces of panels to be covered with retroreflective sheeting shall be prepared in accordance with the recommendations of the sheeting manufacturer.  Surfaces not covered shall be etched to reduce glare from reflected sunlight.  Retroreflective sheeting shall conform to the requirements of Section 1007. 

Warning signs shall be reflectorized with yellow retroreflective sheeting.

Regulatory signs shall be reflectorized with silver-white retroreflective sheeting.

Reflectorized red signs shall be reflectorized with silver-white retroreflective sheeting.  The red color shall be produced by silk-screening.

Regulatory signs with reflectorized red circles and slashes shall be reflectorized with silver-white retroreflective sheeting.  The red color shall be produced by silk-screening.

Interstate route markers shall be cut to shape.  The colors and legend shall be as shown on the plans and shall be reflectorized with silver-white retroreflective sheeting.  The Interstate route colors shall be silk-screened.  The numerals may be silk-screened or direct-applied characters. United States, State Route, and Cardinal Direction markers shall be reflectorized with silver-white retroreflective sheeting unless otherwise shown on the plans.

Splicing of retroreflective sheeting shall not be allowed on sign panels having the minimum dimension up to and including four feet.

Sign panels shall be attached to the posts with bolts as shown in the plans.  A nylon washer, conforming to ANSI Standard and having a diameter two times the bolt head diameter, shall be placed between the bolt head and panel face.  Fastening nuts shall be heavy hex; however, standard nuts may be used if a flat wash is placed between the nut and signposts.

608-2.10  Blank

608-2.11  Route Shields (For Installation on Signposts).  Route shields shall be cut to shape and shall consist of 0.063-inch thick, 5052-H38 Aluminum Alloy conforming to the requirements of ASTM B 209.  The aluminum shall be degreased and etched in accordance with the recommendations of the sheeting manufacturer.  Retroreflective sheeting shall be silver-white and shall conform to the requirements of Section 1007.  The size of the numerals shall be half the height of the shield.

Route shields shall be attached to the sign panel with self-plugging aluminum blind rivets with a 1/4-inch thick nylon spacer on each rivet between the route shield and the sign panel.

608-2.12  EXIT ONLY (For Installation on Sign Panels).  EXIT ONLY panels shall be fabricated from 0.063-inch thick, 5052-H38 Aluminum Alloy conforming to the requirements of ASTM B 209 with yellow retroreflective sheeting adhered to the face side.  The aluminum shall be degreased and etched in accordance with the recommendations of the sheeting manufacturer.  Retroreflective sheeting shall conform to the requirements of Section 1007.

EXIT ONLY panels shall be attached to the sign panel with self-plugging aluminum blind rivets with a 1/4-inch thick nylon spacer on each rivet between the EXIT ONLY panel and the sign panel.

The letters, arrows, and borders shall consist of black embossed aluminum frames or flat sheet aluminum frames with no reflectors.  The height of the letters shall be 12 inches unless otherwise specified in the plans.  The panel shall be 36 inches in height unless otherwise specified in the plans.

608-2.13  Retroreflective Sheeting.  Retroreflective sheeting shall conform to the requirements of Section 1007.

The colors specified for retroreflective sheeting shall match visually and be within the color tolerance limits shown on the appropriate Highway Color Tolerance Charts issued by the Federal Highway Administration.

608-2.14  Demountable Characters.  The letters, numerals, symbols, borders, and other features of the sign message shall consist of embossed aluminum frames in which prismatic reflectors are installed so as to be an integral part of the character or otherwise affixed to prevent their displacement in handling or service.  Reflectors that are held in frames by means of tape or adhesive will not be accepted.  All items shall be fabricated from 0.040-inch thick sheet Aluminum Alloy 3003-H14, conforming to ASTM B 209.  Mounting holes shall be provided within frames to permit the use of screws, rivets, or other common fasteners.  The size and spacing of reflector holes shall be such as to afford maximum night legibility and visibility to the finished cut-out figure.  The reflectors shall conform to the requirements of Section 1008.  The embossed aluminum frames shall be porcelain enameled white, baked enameled white, or triglycidyl isocyanurate thermosetting polyester powder coated white.  

If black characters are called for in the plans, they shall consist of embossed aluminum frames without reflectors or flat sheet aluminum.  The frames shall be black porcelain enameled, baked enameled, or triglycidyl isocyanurate thermosetting polyester powder coated.  The frames shall be fabricated from 0.040-inch thick sheet Aluminum Alloy 3003-H14, conforming to ASTM B 209.  Mounting holes shall be provided within flat sheet aluminum frames to permit the use of screws, rivets, or other common fasteners.

Porcelain enameling shall conform to the requirements of the Porcelain Enamel Institute.  For baked enameling, the frames shall be chemically cleaned, deoxidized, and coated with a light, tightly adherent, chromate conversion coating free of any powdery residue in conformance with Section 5, “Recommended Processing Methods,” of ASTM B 449.  After the chromate finish is obtained, legend frames shall receive an electrostatic application of white thermosetting primer of 0.005-inch thickness.  The white thermosetting primer shall be an epoxy-ester resin cross linked with an amino resin which properties include corrosion resistance, high adhesion, flexibility, and impact resistance to prevent chipping and flaking.

After priming, frames shall be finished with a high-gloss ceramic white thermosetting enamel or a high-gloss ceramic black thermosetting enamel, as required, using the electrostatic application method.  The high-gloss ceramic white thermosetting enamel shall be a non-oxidizing alkyd resin cross linked with an amino resin to produce a non-yellowing, gloss-retentive coating.  It shall contain sufficient chalk-resistant titanium dioxide necessary to meet the requirements of ASTM D 476, Types III and IV.  The high-gloss ceramic black thermosetting enamel shall be a non-oxidizing alkyd resin cross linked with an amino resin to produce a gloss-retentive coating.  Coating thickness shall be a minimum of 0.001 inches.  The specular gloss shall be 50 minimum when tested in accordance with ASTM D 523.  For triglycidyl isocyanurate thermosetting polyester powder coating, the front and back surfaces of the aluminum frames shall be chemically cleaned, deoxidized, and coated with a light, tightly adherent, chromate conversion coating free of any powdery residue in conformance with Section 5, “Recommended Processing Methods,” of ATM B 449.  The triglycidyl isocyanurate thermosetting polyester powder coat shall be applied in accordance with the specifications issued by the manufacturer and shall have a minimum thickness of 0.002 inches.  The specular gloss shall be 50 minimum when tested in accordance with ASTM D 523.

Letter design of the upper-case and lower-case letters and numerals shall be Series E of the Standard Alphabets for Highway Signs, modified by widening the stroke width to approximately one-fifth of the letter or numeral height.  The upper-case letter shall be one and one-third times the loop height of the lower case letters.

Letter design of the capital letters shall be Series D of the Standard Alphabets for Highway Signs modified by widening the stroke width to approximately one-fifth of the letter or numeral height.

Self-plugging aluminum blind shoulder rivets or round-head wood screws, when used in black frames, shall be anodized black.  All rivets used in embossed frames shall be 5/32-inch in diameter, self-plugging aluminum blind rivets.  The length of the rivets placed in the characters shall be at least 3/4 inch.  All rivets shall extend through the panel face and be set tight.  Rivets used in flat sheet aluminum characters shall be 5/32 inch in diameter and at least 5/8 inch in length.

608-2.15  Silk-Screened or Direct-applied Characters.  Silk-screened letters, numerals, symbols, and borders, shall be applied on the retroreflective sheeting background of the sign by direct or reverse screen process.  Messages and borders of a color darker than the background shall be applied to the retroreflective sheeting by direct process.  Messages and borders of a color lighter than the sign background shall be produced by the reverse screen process.

Opaque or transparent colors, inks, and paint used in the screen process shall be of the type and quality recommended by the manufacturer of the retroreflective sheeting.

The screening shall be performed in manner that results in a uniform color and tone, with sharply defined edges of legends and borders and without blemishes on the sign background that will affect intended use.

Signs, after screening, shall be air-dried or baked in accordance with the manufacturer’s recommendations to provide a smooth hard finish.  Any signs on which blisters appear during the drying process will be rejected.

Direct-applied letters, numerals, symbols, borders, and other features of the sign message shall be cut from black opaque or retroreflective sheeting of the color specified and applied to the retroreflective sheeting of the sign background in accordance with the instructions of the manufacturer of the retroreflective sheeting and shall be applied by heat activation of the adhesive.  

The retroreflective sheeting used for characters shall meet or exceed the minimum Specific Intensity Per Unit Area (SIA) of the background sheeting.

Construction Requirements

608-3.01  Fabrication.  Fabrication of the sign panels shall be in accordance with the details shown on the plans and the requirements of these specifications.  If additional details for sign panel fabrication are required, the Contractor shall submit shop drawings in accordance with the requirements of Subsection 105.03.

Panels shall be cut to size and shape and shall be free of buckles, warps, dents, cockles, burrs and defects resulting from fabrication.

Fabricated signs and overlay sheets shall be stored indoors and kept dry during storage.  If packaged signs become wet, all packaging material shall be removed immediately and the signs allowed to dry.  The signs may be repackaged using new dry materials.  If outdoor storage is necessary, all packaging materials shall be removed.  Signs shall be stored on edge, above ground, in an area where dirt and water will not contact the sign face.  Materials used to support stored signs shall not contact the sign faces.

608-3.02  Installation of Sign Panels.  The sign panels shall be installed on overhead sign structures and roadside sign supports in accordance with the details shown on the plans and in accordance with the recommendations of the manufacturers of the sign panel components.  

Minor scratches and abrasions resulting from fabrication, shipping and installation of the panels may be patched; however, patching shall be limited to one patch per 50 square feet of sign area with the total patched area being less than five percent of the sign area.  Panels requiring more patching than the specified limit will be rejected.  Patches shall be edge sealed by a method approved by the retroreflective sheeting manufacturer.

Fasteners and bolts used on signs need not be painted the same color as the sign.  The sign manufacturer’s name and date of installation shall be placed on the back of each sign in black, one-inch block letters.  Use of felt markers for this purpose will not be permitted.  Bolts shall be tightened from the back by holding the bolt head stationary on the face of the panel.  Twisting the bolt head on the panel face will not be allowed.

608-3.03  Miscellaneous Work (Sign Panels).  The work under this section shall also include furnishing all miscellaneous materials, tools, equipment and labor necessary to relocate exit panels to the right side of the parent sign panel; removing, cutting, and installing side trims and new or salvaged aluminum extrusions on existing sign panels; relocated large guide and exit gore signs; and cutting post tops on existing installations, as required on the plans.

608-3.04  Inspection.  An inspection of the completely installed sign panels will be made by the Engineer during the daytime and at night for proper appearance, visibility, color, specular gloss and proper installation.

Each sign panel face shall be cleaned thoroughly just prior to the inspection by a method recommended by the manufacturer.  The cleaning solvent and cleaning material shall in no way scratch, deface or have any adverse effect on the sign panel components.

All apparent defects disclosed by the inspection shall be corrected by the Contractor at no additional cost to the Department.  If color variations or blemishes between sign panel increments are visible from a distance of 50 feet either during the day or at night, the panels shall be removed and replaced at no additional cost to the Department.

608-4
Method of Measurement
Sign panels will be measured by the square foot for each type or types of sign panels furnished and installed.  The area of each sign panel, except for warning, regulatory and marker sign panels, will be measured per plans dimensions.  

For warning, regulatory and marker sign panels the area of each sign panel will be measured to the nearest square foot and the areas will be determined as follows:

The areas of each rectangular, square or triangular sign panel will be determined from the dimensions shown on the plans.  The area of irregular shaped signs, such as stop signs and route markers, will be determined by multiplying the maximum height in feet by the maximum width in feet, using the dimensions shown on the plan.

Miscellaneous Work (Sign Panels) will be measured on a lump sum basis.

608-5  Basis of Payment 
The accepted quantities each type of sign panel designated in the bidding schedule, measured as provided above, will be paid for at the contract unit price per square foot, complete in place.

Payment shall be made on the total area of each type of sign panel to the nearest square foot, except Route Shields and EXIT ONLY (for Installation on Sign Panels) which shall be paid for as part of the overall panel.

The contract unit price shall be full compensation for furnishing all labor, materials, tools, equipment and incidentals, and for performing all work involved in furnishing and installing the sign panels, complete in place, including furnishing and applying retroreflective sheeting, all fastening hardware, all necessary sign supports, stringers and post ties, all as shown on the plans and as specified herein.

The accepted quantities of Miscellaneous Work (Sign Panels), measured as provided above will be paid for at the contract lump sum price, which price shall be full compensation for the work complete in place as shown on the plans and as described and specified herein.

SECTION 701 - MAINTENANCE AND PROTECTION OF TRAFFIC

701-3
CONSTRUCTION DETAILS

701-3.09  Obliteration of Existing Pavement Markings  the last paragraph of this subsection of the Standard Specifications is revised to read:

If pavement markings contain lead, the Contractor shall follow all applicable federal, state and local codes and regulations related to the treatment, handling and disposal of lead-based paint.  An abatement subcontractor approved by the Arizona Department of Transportation (ADOT) shall develop and implement a lead-based paint abatement plan for the removal of the paint.  ADOT approved vendors can be found at https://procure.az.gov/bso/.  If lead exposure prevention measures are required, the Contractor shall ensure that all Contractor personnel, subcontractors, and Agency personnel present on the job site are notified of the activity and advised of precautions necessary to avoid contamination by lead compounds.  The Contractor shall submit the abatement plan to the Engineer for review and approval at least 10 working days prior to the removal of the paint.  Waste generated during the paint removal shall be properly disposed of after testing the waste stream for lead using the analytical Toxicity Characteristic Leaching Procedure.  Visible fugitive dust emissions from the paint removal shall be controlled using wet or dry (e.g. vacuum) means during the removal process.  Payment for additional work to remove lead-based striping shall be in accordance with Subsections 104-2 or 109-4.
SECTION 701 - MAINTENANCE AND PROTECTION OF TRAFFIC

701-4  METHOD OF MEASUREMENT  of the Standard Specifications is modified to add:
The Agency will reimburse the Contractor for the work under this Section on the basis of the predetermined rates provided below.

701-4.02  Construction Area Elements  of the Standard Specification is modified to add:
(A)  Elements of Work (Complete-in-Place):  the elements of work listed under this subsection will be measured for payment upon the satisfactory completion of the initial installation or obliteration. Except as hereinafter specified under Basis of Payment, no subsequent measurements will be made.
Elements of Work







Unit

Rate

Temporary Concrete Barrier (Installation & Removal)



L.F.
          $10.00

Temporary Impact Attenuation (Sand Barrel) (Installation & Removal)

Each
            $5.00

Specialty Sign (Installation, Use & Removal)




Each
         Invoice

Embedded Sign Post (Installation, Use & Removal)



Each
          $35.00

Preformed Pavement Marking (Type II)





L. Ft.
            $1.60

Preformed Pavement Marking (Type III)





L. Ft.
            $1.00

Temporary Pavement Marking (Painted Line)




L. Ft.
            $0.13

Pavement Marking, Preformed (Type I), Legend




Each 
        $125.00

Pavement Marking, Preformed (Type I), Single Arrow



Each 
        $100.00

Pavement Marking, Preformed (Type I), Merge Arrow



Each 
        $115.00

Obliterate Pavement Marking






L. Ft.
            $0.25

Obliterate Pavement Legends






Each
          $25.00

Obliterate Pavement Arrows (Single, Double or Merge)



Each
          $22.00

Delineator (ADOT Std. Dwg. 4‑M‑4.01)(Temporary)



Each
          $20.00

Reflective Raised Pavement Marker (Temporary)



Each
            $4.00

Reflective Raised Pavement Marker (Permanent) (Used as Temporary)

Each
            $4.50

Non-Reflective Raised Pavement Markers (Temporary)



Each
            $2.50

Remove Raised Pavement Markers





Each
            $1.00

Chip Seal Pavement Marker (Single Capped)




Each
            $2.00

Chip Seal Pavement Marker (Double Capped)




Each
            $3.00
(B)  Elements of Work (In Use) and Flagging.  The elements of work listed under this subsection will be measured for payment from the time at which the element is put into active use on the project and accepted by the Engineer until such time that the Engineer determines that the element is no longer required.  Individual flags and sandbags used in conjunction with the traffic elements of work shall be considered incidental items.  No separate payment shall be made for flags or sandbags and their cost shall be included in their respective elements of work.  The work shall also include all maintenance, cleaning, and repair of all elements.  The Engineer must also approve the use of Flagging Services.  Flagging Services will be paid as indicated in this subsection:

Elements of Work







Unit

Rate

Temporary Concrete Barrier (In Use)





L. Ft./Day         $0.04

Temporary Impact Attenuation (Sand Barrel)(In-Use)



Each/ Day         $0.20

Drum (18” x 36”)







Each/ Day         $0.20

Flashing Arrow Panel







Each/Day        $30.00

Changeable Message Board






Each/Day        $40.00

Pilot Truck and Driver







Hour
           $30.00

Attenuator Truck and Driver






Hour
           $30.00

Tubular Marker








Each/Day          $0.10

Traffic Cones (18 inch)







Each/Day          $0.10

Traffic Cones (28 inch)







Each/Day          $0.15

Vertical Panels








Each/Day          $0.20

Barricade (Type II)







Each/Day          $0.20

Barricade (Type III)







Each/Day          $0.25

Flashing Warning Light (Type A)





Each/Day          $0.15

Flashing Warning Light (Type B)





Each/Day          $0.40

Steady‑Burning Warning Light (Type C)




Each/Day          $0.15

Standard Intensity Reflective Sheeting,

   Small Sign (Less than 10 square feet)





Each/Day          $0.20

   Medium Sign (10 square feet to 16 square feet)




Each/Day          $0.25

   Large Sign (Greater than 16 square feet)




Each/Day          $0.35

Portable Sign Stand (Spring Type)





Each/Day          $0.40

Portable Sign Stand (Small Sign, less than 10 square feet)


Each/Day          $0.10

Portable Sign Stand (Medium Sign, 10-16 square feet)



Each/Day          $0.10

Portable Sign Stand (Large Sign, Greater than 16 square feet)


Each/Day          $0.15

High Level Flag Tree Sign Stand





Each/Day          $0.40

Chain Link Fence







L.F./Day            $0.04

Orange Safety Fence (4 ft. min. by 50 ft.)




Each/Day          $1.50

Flagging Services (Civilian)






Hour
           $18.00

Flagging Services (Uniformed Officer) (Off Duty)



Hour
           $30.00

Official Police Vehicle (Off duty)





Hour
             $8.00

SECTION 704 - THERMOPLASTIC STRIPES AND MARKINGS

704-3
CONSTRUCTION REQUIREMENTS

704-3.01 Control of Alignment and Layout of the Standard Specifications is modified to add: 

If Contractor survey is part of the contract, the Contractor shall be responsible for all layout of striping, markings, symbols and legends the cost considered included in Item 9250101 Construction Surveying and Layout.

704-3.03 Application of the Standard Specifications is modified to add:  

Prior to thermoplastic striping, the final layout striping, markings, symbols and legends shall be painted in accordance with Section 708 and the Pavement Marking Plans Sheets and Pavement Marking General Notes Sheet.

SECTION 705 - PREFORMED PLASTIC PAVEMENT MARKING

705-2.01  Preformed Pavement Markings – Type I (Permanent)  of the Standard Specifications is modified to add:

The following are approved Type I Preformed Pavement Marking Materials:



Stamark Brand Series 5730/5731



3M Corporation



St. Paul, Minnesota  55144



Stamark Brand Series 350/351



3M Corporation



St. Paul, Minnesota  55144



Ferro/Cataphote



Ferro Corporation



P.O. Box 2369



Jackson, Mississippi 39225‑2369

Materials other than those listed above may be used, but must be approved by the Agency, in accordance with Section 106-8 of these Special Provisions.
SECTION 706 - RAISED PAVEMENT MARKERS
706‑2.05  Bituminous Adhesive  of the Standard Specifications is modified to add:

The bituminous adhesive for pavement markers shall be a hot-melt adhesive manufactured by:

Avery Dennison

Crafco, Incorporated

Gulf State Asphalt Company, LP
Reflective Films Division
420 North Roosevelt Avenue
300 Christy Place

6565 West Howard Street
Chandler, Arizona 85226
South Houston, Texas 77587

Niles, Illinois 60714 

Product: Crafco 34269

Product: Evergrip Bituminous Marker


Product: Stimsonite 2202031

Materials other than those listed above may be used, but must be approved by the Agency, in accordance with Section 106-8 of these Special Provisions.
706-3  CONSTRUCTION DETAILS  of the Standard Specifications is modified to add:

It shall be the Contractor’s responsibility to reset those markers that become detached from the pavement at no additional cost to the Agency.  

Where the Engineer determines markers are in need of repair, such repairs shall be made by the Contractor and will be paid for in accordance with the provisions of Subsection 109.04.

Where the Engineer determines markers need to be replaced, such replacement shall be made by the Contractor and additional payment will be made at the contract unit price.

706-5  BASIS OF PAYMENT  of the Standard Specifications is modified to add:

No measurement or direct payment will be made for removing, hauling and stockpiling salvaged markers, the cost being considered as included in the cost of the contract item.

SECTION 708 - PAINTED PAVEMENT MARKINGS
708-1  DESCRIPTION  of the Standard Specifications is modified to add:

Work under this section also includes the installation of temporary striping that is placed prior to the final thermoplastic striping, as indicated on the plans under the pavement marking general notes.

708-2  MATERIALS
708-2.01 Pavement Marking Paint
(E)  Qualitative Requirements  of the Standard Specifications is modified to add:

(12)  Road Service Rating:  Test stripes of the paint shall be applied transversely across the road, four inches in width and approximately 12 feet long at a location approved by the Engineer.

Wet film thickness of the test stripes shall be approximately 15 mils (375 micrometers) as determined according to ASTM D 4414 and ASTM D 713 prior to test stripe application.  To aid in obtaining the correct film thickness, a length of roofing paper placed by the side of the road can be used.  Place a rigid metal test panel on the roofing paper in the path of a test line.  Immediately after the test line is applied by the striper, measure the wet film thickness.  If not satisfactory, adjust the spray pressure and repeat until the target wet film thickness is attained.  It is important that no glass beads be present that would give a false wet film thickness.  When the wet film thickness is correct, apply a test line across a tared metal test panel.  After this, apply another test line across a different tared metal test panel, this time also adding the beads. These samples are necessary to determine the initial bead retention.

Glass beads conforming to the requirements of Subsection 708-2.02 of the Standard Specifications (moisture proof type) will be applied after the paint has been applied, but during the same striping operation at a rate such that the initial bead retention on the test line is a minimum of six pounds of beads per gallon wet paint (0.7 Kilograms of beads per liter).  The initial bead retention will be determined analytically by Agency concurrently with the determination of the dry paint thickness utilizing tared metal test panels.  The paint shall accept the glass beads so that the spheres are embedded into the paint film to a depth of 50 percent of their diameter. Test stripes will be observed for a period of 180 days from date of application.  Paints will be evaluated for wear according to ASTM D 913.

After 180 days of service, on a visual rating scale of 0 to 100 percent, paints must have a rating of 92 percent or better to be acceptable.  All ratings will be taken in the wheel track area.  Glass beads shall show no more than a 30 percent loss after 180 days of test.  This will be determined by taking close-up photographs of the paint film and by count determining the average bead loss.

The road service test may be waived at the option of the Engineer or evaluated for a period of time less than 180 days.

SECTION 732 - ELECTRICAL MATERIAL AND SERVICE
732-1  DESCRIPTION  of the Standard Specifications is modified to add:

The work covered under this section shall also include furnishing all material, labor and equipment, and installing conduit, pull boxes, vaults, and tracer wires for a complete-in-place installation of an underground fiber optic conduit system, including trenching, excavation, backfilling, compacting and jacking, and boring, when required, in accordance with the details shown on the project plans.
The work under this section shall also include the furnishing and installing of a traffic signal battery backup system. The battery backup power system, or BBS, is also referred to as an uninterrupted power supply system (UPS).

732-2  MATERIALS  the following subsections of the Standard Specifications are hereby modified or added:
732-2.01  Electrical Conductors.

(B) Cable.

(3)  ISMA Cable  the IMSA Utility Cable Table of the Standard Specifications is revised to read:
IMSA UTILITY CABLE TABLE

	Cond. No.
	Base Color
	Tracer Color
	Use

	1
	Black
	---
	Spare

	2
	White
	---
	Spare

	3
	Red
	---
	Spare

	4
	Green
	---
	Spare

	5
	Orange
	---
	Ped. Push Button

	6
	Blue
	---
	Spare

	7
	White
	---
	Low Voltage Common (Black Tape)


732-2.05  Messenger and Tether Cables  the first sentence of the Standard Specifications is revised to read:

The messenger cable, used for suspending vehicular traffic signal assemblies and anchoring, in span wire installations shall be 3/8 inch (10 millimeters) in diameter 7-strand, utility grade, galvanized steel messenger cable of the diameter required by the plans and/or special provisions.

732-2
MATERIALS  the following sections are hereby added to the Standard Specifications:

732-2.07  Fiber Optic Cable Polyvinyl Chloride (PVC) Conduit.  All conduit shall be listed by Underwriters Laboratory (UL) and conform to NEC standards. Unless otherwise specified, all conduits to be installed underground or installed concrete structures shall be 4-inch diameter, rigid Polyvinyl Chloride (PVC) non-metallic conduit.  The PVC conduit shall be schedule 40, heavy wall, sunlight resistant, manufactured from high impact material and shall be rated for use at 90 degrees centigrade.  The conduit shall meet the specifications of UL 651 and NEMA TC-2, and shall be furnished with interface fit bell ends. Fittings shall be schedule 40 PVC, meeting the specifications of NEMA TC-3 and UL 514.  PVC bends of 30 degrees or greater may be used when necessary.  Field bends should not have a radius of less than 50 feet.  Factory bends shall have a radius of not less than 12 times the nominal diameter of the conduit.
732-2.08  Fiber Optic Cable Rigid Steel Conduit Bends.  Conduit bends shall be listed by UL and conform to NEC standards.  The bends shall be steel, hot dipped zinc coated, meeting the requirements of UL 6 and ANSI C80. 1, and shall carry the Underwriters Laboratory label.  Non-thread couplings shall not be used.  Bend shall have a minimum radius of 12 times the nominal diameter of the conduit.  Steel conduit bends shall have a factory applied 40 mil PVC coating or be double (half overlap) wrapped with a 10 mil PVC plastic tape specifically manufactured for corrosion protection of metallic conduits installed below grade.

732-2.09  Fiber Optic Cable Detectable Warning Tape.  On open trenching an electronically detectable 6-inch Fiber Warning tape shall be installed 18-inches above the conduit.  Tape shall be acid and alkali-resistant polyethylene film, with a minimum thickness of 0.004 inch.  The tape shall have a minimum strength of 7500psi lengthwise and 1,500psi crosswise. The tape shall be manufactured with integral wires, foil backing, or other means to enable its detection by a metal detector when the tape is buried up to a depth of 3 feet deep.  The tape shall be orange in color and have the following continuous inscription, "CAUTION - FIBER OPTIC CABLE BURIED BELOW".  The inscription shall be 2 inch black letters on an orange background.
732-2.10  Fiber Optic Cable Tracer Wire.  The cable and wire shall be listed by UL and conform to NEC standards.  The wire shall be a continuous unspliced stranded CU 6AWG, rated for 600 volts, and shall have THW or XHHW insulation.  The color of the insulation shall be green. The wire shall be of the required length to eliminate all splices within the conduit.

732-2.11  Fiber Optic Cable Pull Boxes.  Pull boxes and covers shall be constructed of precast reinforced concrete, or approved composite material, and shall be of the size and configuration shown on the plans.  The portland cement shall conform to the requirements of Section 1006, Class S, 3000 psi at 28 days.  The reinforcement shall conform to the requirements of Section 1003, Grade 40.  The boxes shall be designed for AASHTO HS-15 loading.  The covers shall be constructed of galvanized diamond plate, or approved composite material, and shall be of a "bolt down" type.  When requested by the Engineer, boxes and covers shall be furnished to the Engineer for testing at the Contractor's expense.
The covers shall be lockable by means of a rotating cam or hasp and padlock.  The cover shall be marked "COMMUNICATIONS".  The markings shall be clearly defined and uniform in depth and height.  The letters shall be placed parallel to the long side of the box.  The assigned box number shall be painted on the box at the time of installation.  Pull boxes shall be open base.  The pull box cover shall have two (2) ½” x 4” pull slots.  The pull box base shall have two (2) 4 ½” x 4 1/2” mouse holes, one at each end. Pull boxes may be extended by means of an “extension”.  The extension shall have eight (8) 4 1/2” x 4 1/2” knockouts, two on each side.  The Contractor shall provide all necessary collars, extensions, hardware, sealant, and conduit caps.  All conduit entrances shall be sealed.  The assigned pull box number shall be painted on the box at the time of installation.  Chipped, cracked, or otherwise damaged boxes and covers will not be accepted.
732-2.12 Fiber Optic Vaults. (Also known as ADOT No. 9 Pull Box) Communications vaults shall be UL listed.  Vault base shall be pre-cast concrete with a minimum thickness of 6”. Vault cover shall be fabricated steel, 36” diameter, secured by a minimum of one (1) recessed penta-head bolt.  The cover lid shall have “COMMUNICATIONS” written on it in permanent raised, stamped or welded lettering. The vault base and vault cover shall be gasketed and weather proof.  Vaults shall have a minimum outside dimension of 48” long by 48” wide by 50” high with a minimum thickness of 4”.  The base shall have one (1) 8” diameter by 4” deep sump hole knockout in the floor.  The base interior shall have a minimum of one (1) 2 ½” diameter ground rod knockout in the floor, at a corner; the base interior shall have four (4) 7/8” diameter pulling irons, one centered on each side.  The base exterior walls shall have four (4) 36” “C” channels precast in the sides, one on each side; the base exterior shall have four (4) 18” x 18” knockouts, one on each side; and, the base exterior shall have sixteen (16) 4 1/2” diameter knockouts for 4” conduit entrances, four on each side.  The Contractor shall provide all necessary collars, extensions, hardware, sealant, and conduit caps.  All conduit entrances shall be sealed.  The assigned box number shall be painted on the box at the time of installation.  Chipped, cracked, or otherwise damaged boxes and covers will not be accepted. 

732-2.13 Innerduct. Innerduct shall be 1" PVC constructed of a smooth walled exterior and a longitudinally ribbed interior with a continuous unknotted 1250 lbs test mule tape installed.  No corrugated innerduct will be accepted.  Each innerduct within a single conduit shall be of a different color (orange, brown, blue and black). 

732-2.14 Watertight Alibi.  Watertight Alibi shall consist of a Quadraplex Duct Plug designed to seal around, organize, and support innerduct where it emerges at the top of the riser. Fasteners shall be stainless steel.  Plug shall support a minimum of 400 lbs of cable, and shall be removable.  Jackmoon or equivalent.  No chemical seals will be accepted. 

732-2.15 Blank Duct Plugs.  Blank Duct Plugs shall be installed in each individual innerduct where it emerges at the top of the riser.  Duct plugs shall be all plastic construction, corrosion proof, water and air tight to 30 psi. Jackmoon or equivalent. 

732-2.16  Battery Backup Power System (BBS).  The battery backup power system equipment shall include a Myers BC 1280 with MP20000E, 1 CBM, SNMP card and 4 (four) 92 AHR batteries installed in a Myers rainproof Type 3R enclosure with 2 (two) removable shelves or approved equal.  The shared or common concrete foundation for the electric service pedestal and the battery backup power system shall be a minimum of 66” in length by 36” in width and 24” in depth.  The battery backup power system cabinet uses ½” x 6” wedge anchors. The service pedestal shall have one 30A 1-pole branch circuit breaker for the signal circuit and one 50A 1-pole branch circuit breaker for street lighting, unless otherwise noted on traffic signal plans.  Electrical conductors shall be 1#8 AWG black, 1#10 AWG white and 1#10 AWG bare.
732-3  CONSTRUCTION DETAILS

732-3.01  Conduit.

(G) Placement

    (2)
Boring and Jacking.
of the Standard Specifications is revised to add:

At locations where existing pavement would otherwise not be disturbed, conduit runs crossing existing pavement shall be placed by jacking and boring method. The boring and jacking method shall be approved by the Engineer prior to the commencement of work.

When casing is used, the casing shall be schedule 40 “standard wall” steel pipe. The casing shall not deviate more than 0.20 feet from the design grade.  The joints in the casing shall be fully welded in accordance with A.S.M.E. Section 9.  Concrete end seals shall be provided at each end. The intervening annular space shall be filled with sand material approved by the Engineer.

Conduits installed within the casing used for water mains shall consist of either four each one (1) inch, four each one and one-half (1 1/2) inch, or two, or more, two (2) inch diameter flexible conduits.  The largest practical size shall be used.  The conduits shall be strapped to the glass reinforced skids installed on the water line, pulled into the casing after the water main is installed, or installed on a hanger welded to the casing. The alignment of the conduits shall be maintained as straight as possible.  The placement of sand within the annular space of the casing shall be controlled to a rate that does not displace the conduit. 

Boring and jacking pits shall be located a minimum of 2 feet outside the pavement edge. The diameter of the bore shall be as close to the outside diameter of the conduit such that it will enable the conduit to be installed. At all locations where the diameter of the bore is 2 inches or greater than the outside diameter of the conduit, the interstitial space between the conduit and the bore stall be filled with slurry.  All boring and jacking methods used shall neither damage nor deform the conduit.  The installed conduit shall conform to the alignment and grade shown on the plans.

(I)  Conduit for Fiber Optic System.  of the Standard Specification is modified to add:


(1) Cuts and Connections. 

The conduit shall be cut square; de-burred, and trimmed to remove all rough edges.

PVC conduit connections shall be of the solvent weld type.  Wipe conduit dry and clean before joining.  Apply a full coat of primer to the pipe and coupling per the manufacturer's recommendations.  Apply a full and even coat of solvent cement to the entire area inserted into the fitting.  Prevent excess cement from accumulating in the interior of the conduit.  Allow join to cure a minimum of 20 minutes. The complete join shall be water tight.  Where a connection is made to a steel bend, the coupling used shall be a PVC female adapter.

Expansion fittings shall not be installed in PVC conduit runs unless otherwise specified.  Expansion fittings shall be installed in conduit runs where both ends are fixed in-place, such as between two foundations, and within concrete structures.  Expansion fittings shall allow for a minimum linear expansion of 6-inches.

(2) Bends. 

Bends shall be installed only when absolutely necessary.  All bends shall be manufactured out of PVC or rigid steel conduit.  Bend shall be factory bent or field bent. Field bends should not have a radius of less than 50 feet.  Factory bends shall have a radius of not less than 12 times the nominal diameter of the conduit. Conduit shall be bent without crimping or flattening, using the longest radius practicable.  The sum of the deflection angles of all bends in any conduit run shall not exceed 270 degrees between termination and/or junction points.  For the purpose of calculating the sum of the deflection angles, bends with a radius of 500 feet or greater may be excluded from this criteria.
(3)  End Treatment. 

Conduit ends shall be capped with conduit end caps at all times when work is not in progress.  Rigid steel bends terminating in pull boxes shall terminate with an approved plastic bushing.

(4)  Placement.  

Conduit runs shown on the plans shall be changed only to avoid underground obstructions and only as directed by the Engineer.

Unless otherwise specified, conduits shall be placed with a minimum cover of 36 inches to the top of the conduit below the finished grade; the minimum requirement for transportation projects is 30” due to the depth of electrical conduit placement.  When conduit runs, or any part thereof, cannot be installed at the minimum depth, the run, or part thereof, shall be encased in concrete.

Conduits shall be installed along the straightest horizontal and vertical alignment practicable, and with a uniform depth of cover.  Variations in the alignment shall be accomplished with smooth transitions maximizing the radius of the bends. In cases where it is impossible to maintain the alignment of the conduit, the grade of the conduit shall be transitioned using the minimum number and the longest radius bends.  Should discovered field conditions necessitate additional bends in the conduit run, the location and number of pull boxes shall be adjusted as directed by the Engineer. 

Conduit penetrations into pull boxes shall be made using the knockouts, or shall be cored in the structure.  Conduits entering through the side wall of pull boxes shall be located approximately three inches above the floor and three inches away from the end wall of the box.  Conduit entering the bottom of pull boxes shall be located in the near side corner of the box, approximately 3 inches away from the side and end walls.  The conduit shall be sloped towards the top center of the box to facilitate pulling of the cables and interduct. Conduits terminating in pull boxes shall terminate a minimum of three inches inside the box wall.  The void between the conduit and the box shall be completely filled with mastic to form a watertight seal.

Conduits entering vaults shall enter through single duct knockouts.  The location of the knockout shall be as indicated on the plans, or directed by the engineer.  The joint between the knockout and the conduit shall be filled to form a watertight seal.
Fiber optic communications conduit should be installed in a common trench with street lighting conduit as much as possible.  Refer to the Pima County Street Lighting and ITS Conduit Design Manual for other conduit installation and joint trench installation requirements.

(5)  Trenching

Unless otherwise specified, all conduit runs shall be installed by trenching methods.  Trenching shall include the removal of all material to the design grade no matter what type of material is encountered.  The alignment of the conduit shall be staked in the field per the Pima County standard procedures. 

When trenching in excess of 5 feet is required, the Contractor shall submit, in writing to the Engineer, a detailed description of their proposed trenching operations, including shoring methods, prior to the commencement of construction. 

All conduit shall be covered with bedding material or concrete at the completion of each day’s work to prevent shrinkage and thermal expansion that could influence the alignment of the conduit. 

Concrete encasement shall be a minimum of Class B (2,500 PSI) in accordance with Pima County/City of Tucson Standard Specifications and provide a minimum cover of 3 inches on all sides of the conduit.  Otherwise, bedding and shading of the conduit shall be in accordance with the plans and specifications of the subject project. When installed adjacent to water mains, the conduit shall be encased in concrete.
(6)  Tracer Wire, Electronic Marker, Mule Tape. 

A continuous, separate #6 AWG THW/XHHW CU insulated tracer wire shall be installed in each conduit run, external to the innerducts. All lubricants used in the pulling of the tracer wire shall be water soluble. No splicing of the tracer wire shall be permitted in the conduit runs.  The ends of the wire shall extend into each pull box, or vault, a minimum of 5 feet, coiled and secured.  Connect the ends of all tracer wires within a pull box, or vault, together to a common lug.  An electronic marker, 3M model 1255 mini-marker shall be placed by the Contractor at the location of any capped conduit not in a building or pull box/vault.  All unoccupied or capped conduits shall have a continuous unspliced unknotted detectable 2500 lbs test rated pull strength mule tape installed, secured at each end and shall be labeled with location of opposite end.
(7)  Testing and Cleaning. 

The completed conduit runs shall be cleaned and tested prior to final acceptance.  Cleaning shall consist of pulling a swab through the conduit and removing all foreign material from within the conduit.  If water is allowed to enter the conduit during construction, it shall be blown out or removed by other satisfactory means prior to the acceptance of the system.  Vaults and pull boxes shall be cleaned of all debris.  Upon completion of the cleaning operations, the ends of the conduit shall be capped. RGS sweeps terminating in pull boxes shall be plugged. 

All conduit runs shall be clearance tested after the completion of all backfilling and subgrade preparation operations.  This test shall consist of pulling a mandrel through the conduit run. The mandrel shall be segmented with an outer diameter of 1/4 inch less than the inside diameter of the conduit, and shall be 10 inches in length.  The test shall be considered acceptable when the mandrel can be passed through the entire conduit run with a pulling force of 300 lbs or less.  Each conduit run shall be verified for continuity along its entire length, as noted on the plans, and by means of an underground line locator. The installed conduit system shall be marked on the ground using standard bluestake color code and markings procedures. 

All testing of the system shall be scheduled with, and conducted in the presence of the Engineer.  All portions of the system that do not pass the specified testing shall be repaired by the Contractor, and retested, at no additional cost.

732-3.04  Wiring Procedures.

(B) Splices.  the sixth paragraph of the Standard Specifications is revised to read:

Where the project plans call for “future” phases, conductors shall be installed and spliced as necessary from the end-of-arm signal on the mast arm, and pole-top signals on 10 foot poles, to the controller cabinet to provide a usable complete circuit. These “future” conductors shall be coiled and taped in the middle section of the signal heads with adequate length to the terminal strips.

732-3.06 Service.  of the Standard Specifications is modified to add:

(A)  Description.  The work under this item shall consist of furnishing all labor, equipment and materials required for securing and installing electrical service at locations noted on the plans.  The work shall include the securing of required permits related to the electric service and trenching/backfill between the service point and metered electric service pedestal for installation of cable in conduit by the utility company.  The work to coordinate the service installation, meter enclosure installation, permit fee(s) documentation and coordination time and expenses borne by the Contractor is intended to be covered by this bid item. 

(B)  Materials.  All materials shall conform to the requirements of the Standard Specifications, the Electrical Service Requirements published by the utility company, and as approved by the Engineer.

(C)  Construction Requirements.  The Contractor shall secure the necessary utility company permits, pay the related fee(s) for said permit, and coordinate the installation of the required power service. The Contractor shall be responsible for trenching and backfill for the service hookup as required for this project and as specified on the plans.

732-3.07  Battery Backup Power System (BBS).  The service pedestal and battery backup power system cabinet shall be mounted on a shared or common concrete foundation.  Run 2” PVC conduit between the service pedestal and the battery back-up power system cabinet.  Extend the following conductors from the service pedestal to the BBS cabinet, 1#8 AWG black, 1#10 AWG white and 1#10 AWG bare.  Extend 1#8 AWG black from the BBS cabinet to the control cabinet. The Contractor will pull in the wire and install the BBS equipment, and Pima County DOT forces will terminate the connections.

732-4  
METHOD OF MEASUREMENT  of the Standard Specifications is modified to add:
Tracer wire will be measured by the linear foot.  Electric service installations will be measured as lump sum. The work related to the securing of the required utility company permits, coordination of the installation of the service, trenching and backfilling, and the related fee(s) for new service and meter enclosures is intended to be compensated by this bid item.

Fiber optic system pull boxes and vaults will be measured as a unit for each pull box and vault, complete with frame and cover and accessories.
Battery backup power systems (BBS) and cabinets shall be measured as a unit for each battery backup power system and cabinet furnished and installed.

732-5  BASIS OF PAYMENT  of the Standard Specifications is modified to add:
732-5.08  Vaults.  Acceptable quantities of fiber optic system vaults, measured as provided above, will be paid for at the contract unit price each, which price shall be full compensation for the work, complete in place, including any excavation, removals of obstruction, coring, knockouts, support channels, bedding, backfill, risers, frames and covers, accessories, and any incidentals necessary to complete the work. 

732-5.09  Tracer wire.  Tracer wire, measured as provided above, will be paid for at the contract unit price per linear foot, complete in place including any incidentals necessary to complete the work.

732-5.10  Battery Backup Power System (BBS).  The accepted quantities of battery backup power system and cabinet, measured as provided above, shall be paid for at the contract unit price each, which price shall be full compensation for the work complete in place.

SECTION 733 - SIGNAL INDICATIONS AND MOUNTING ASSEMBLIES

733-2.04 Pre-Empt Sensors and Beacons  the Standard Specifications are modified to delete the first paragraph.

SECTION 734 - TRAFFIC SIGNAL CONTROLLER ASSEMBLY

734-2.02  Traffic Signal Controllers  of the Standard Specifications is revised to read:

A traffic signal controller shall consist of an electronic device dedicated to the selection and timing of traffic movements.  Each controller shall provide all the features, functions and phasing operations as indicated on the plans and these Special Provisions.

(A)  Controler Unit.  This specification sets forth the minimum requirements for a shelf-mountable, two through twelve phase, fully actuated, digital, solid-state traffic controller.  The controller shall meet, as a minimum, all applicable sections of the NEMA Standards Publication No. TS2-1998.  Where differences occur, this specification shall govern.

(1)  The controller unit shall be capable of operating as a NEMA TS1 controller or NEMA TS2 Type 2 controller without the addition of hardware or changes to the controller firmware/software.

(2)  The controller shall have demonstrated functional NTCIP operation on at least one ATMS, at least 60 days prior to the RFP.

(3)  The controller shall have a software option to support ECPIP, AB3418+, and NTCIP and shall have been previously interfaced with the ICONS operating system.  All controller parameters shall be uploaded and downloaded within the ICONS operating system.  The database format shall match that configuration already chosen for the system.

AB3418+ or NTCIP must be supported on both Port 2 and 3 at the same time.  NTCIP support provided shall, as a minimum, meet the NTCIP Level 1 conformance requirements of TS2-1998.
(B)  HARDWARE

ENCLOSURE

(1)  The controller shall be compact so as to fit in limited cabinet space.  It shall be installable on a shelf that is not more than 7" deep.  External dimensions shall not be larger than 10" x 15" x 7 1/2" (H x W x D).

(2)  The enclosure shall be constructed of sheet aluminum and shall be finished with an attractive and durable protective coating.  Model, serial number, and program information shall be permanently displayed on the top surface.

(3)  The enclosure shall open along a vertical stainless steel hinge so as to provide ready access to the electronics in case of service.

ELECTRONICS

(1)  The electronics shall be modular and shall consist of vertical circuit boards.  Horizontal circuit cards are not acceptable.

(2)  A microprocessor shall be used for all timing and control functions.  Continuing operation of the microprocessor shall be verified by an independent monitor circuit, which shall set an output to FALSE and indicate an error message if a pulse is not received from the microprocessor within a defined period.

(3)  A built-in, high-efficiency switching power supply shall generate all required internal voltages as well as 24 VDC for external use.  All voltages shall be regulated and shall be monitored with control signals.  Fuses shall be mounted on the front of the controller for 120 VAC input and 24 VDC output.

(4)  Timing of the controller shall be derived from the 120 VAC power line.  A rechargeable lithium battery shall be used to maintain the time-of-day clock and digital data during a power outage.  Lead-acid, nickel-cadmium, or alkaline batteries shall not be acceptable.

(5)  User-programmed settings and intersection configuration data shall be stored in an electrically erasable programmable read-only memory (EEPROM).  Designs using a battery to maintain user data shall not be acceptable.  Write-protection shall be provided for the portion of the EEPROM used to store intersection configuration data.

(6)  To facilitate the transfer of data from one controller to another, the EEPROM shall be mounted on an easily removable sub-module, which shall be connected to the processor module via a DIN printed circuit board connector.  One complete spare data module with EE PROM shall be furnished with each controller.

(7)  All printed circuit boards shall meet the requirements of the NEMA Standard plus the following requirements to enhance reliability:

a.  All plated through holes and exposed circuitry shall be plated with solder.

b.  Both sides of the printed circuit board shall be covered with a solder mask material.

c.  The circuit reference designation for all components and the polarity of all capacitors and diodes shall be clearly marked adjacent to the component.  Pin 1 for all integrated circuit packages shall be designated on both sides of all printed circuit boards.

d.  All electrical mating surfaces shall be gold-plated.

e.  All printed circuit board assemblies, except power supplies, shall be coated on both sides with a clear moisture-proof and fungus-proof sealant.

f.  To increase the reliability of the controller, surface mount technology shall be utilized for the I/O and processor printed circuit boards and for the display/keyboard modules.

FRONT PANEL & CONNECTORS

(1)  The front of the controller shall consist of a panel for the display and keyboard plus a separate panel for the connectors.

(2)  A 16-line by 40-character/line alphanumeric liquid crystal display (LCD) shall show program and status information.  The display area shall have nominal measurements of 2 1/2" x 4 1/2" (H x W) or larger.  For ease of viewing, backlighting by light emitting diodes and multiple levels of contrast adjustment shall be provided.

(3)  Front-panel operator inputs shall be via clearly labeled and environmentally sealed elastomeric keys.  These shall include a 10-digit numeric keypad, eight function keys, an oversize ENTER key, and an oversize four-arrow cursor control key.  All keys shall provide positive tactile and programmable audio feedback.

(4)  The display shall have two modes of operation, dynamic and program.  The dynamic mode shall display operational status information, while the programming mode shall display user-programming information.  

Dynamic displays shall provide a visual status of real time intersection controller operations.  These displays shall be accessible via the front panel keyboard.  Dynamic displays shall be provided for the following major functions:

a.  Intersection status

b.  Controller status

c.  Coordinator status

d.  Preemptor status

e.  Time Base status

f.  Telemetry status

g.  Detector status

h.  MMU read back

Traffic engineering terminology shall be used throughout the programming displays.  Display organization and data entry approach shall allow traffic engineers or technicians to program the intersection controller without using reference cards or manuals.  Mnemonic usage shall be minimized and limited to recognized traffic engineering terms.

(5)  All interface connectors shall be accessible from the front of the controller.  At a minimum the controller units shall be supplied with the following connectors:

i)  NEMA A, B & C connectors per TS2-1998.

ii)  Port 1,2 & 3 connectors per TS2-1998.

iii)  D connector (AMP CPC # 205843-1) for a minimum of 6 preempt inputs and active status outputs, 8 expanded detectors, split demand, dual coord, and free inputs, external cycle-offset-split commands and 8 spares.

iv)  25 pin telemetry connector including I/O for transmit 1&2, receive 1&2, 8 system detector inputs, 5 alarm inputs and 4 special function outputs

(6)  To facilitate special applications the controller shall have the capability of assignment of any input or output function to any input or output pin respectively on the interface connectors.

SERVICEABILITY

(1)  All electronic modules other than the power supply shall be easily removable from the front of the controller using a standard screwdriver as the only tool.  All power and signal connections to the circuit boards shall be via plug-in connectors.

(2)  The controller layout shall allow the removal and replacement of any circuit board without unplugging or removing other circuit boards. All boards shall be keyed to prevent improper installation.  No more than two boards shall be attached together to form a circuit assembly.  Attaching hardware shall use captive screws or ¼-turn fasteners to secure circuit assemblies to the enclosure.

(3)  The controller enclosure shall allow complete disassembly using a standard screwdriver.  It shall be designed so that one side of any circuit board is accessible for troubleshooting and testing while the controller is still in operation.  This capability shall be accomplished without the use of extender cards or card pullers.

TELEMETRY REQUIREMENTS

(1)  The controller shall have the capability of utilizing Port 3 as an RS232 port and shall allow the use of an external twisted pair OR fiber optic modem without any physical or firmware/software changes to the controller.

(2)  It shall be possible for the telemetry board to be removed from the controller without having to remove power from the controller.  Each controller shall have an internal FSK Modem.
(C)  OPERATING DISPLAYS

(1)  The dynamic displays listed below shall be provided to show the operational status of the controller.  Additional displays shall be offered for programming.  It shall be possible to place vehicle, pedestrian and preemption calls from the keyboard while displaying status information.

An intersection status display shall indicate a summary of ring, phase, coordination, preemption and time-based control status.

(2)  A controller status display shall indicate current interval, pedestrian, density, maximum, and maximum extension timing by phase and ring.  The status of vehicle and pedestrian signal outputs shall be displayed in combination with vehicle and pedestrian calls.  The display shall also indicate the status and timing of each overlap.

(3)  A coordinator status display shall indicate the command source, current coordination pattern information, local/system cycle count, commanded/actual offset, offset correction, time-based control status, hold, force-off, permissive, and green band indications.

(4)  A preemptor status display shall indicate priority (rail-road, fire, emergency) preemptors and bus preemptors with calls, preemptor active, inhibit, delay, and bus reservice timer status.  When a preemptor is active, the display shall also indicate preemptor interval, timing, duration, and hold status.  A portion of the display shall indicate the controller status during preemption including current status, interval, and timing by phase and ring and the status of vehicle and pedestrian signals for each phase.

(5)  A time base status display shall indicate the current time and date, the current day and week program, the active program step for both coordination pattern and time-of-day functions, the start time of the next program step, and the highest step used.  The programmed selections of the active coordination pattern and time-of-day pattern shall also be displayed.

(6)  A telemetry status display shall indicate system detector call activity, status of mode and special function commands, telemetry address, transmit and valid data status, and speed trap velocities.

(7)  A detector status display shall indicate activity for up to 64 detectors.  The display shall show detector calls as they are processed by the controller.

(8)  A malfunction management unit (MMU) status display shall indicate MMU channel, conflict, and monitoring function status.

(D)
PROGRAMMING

PROGRAMMING DISPLAYS

(1)  Programming displays in the form of menus shall aid the operator in entering data from the front-panel keyboard.

(2)  A main menu shall allow the user to select a major function of the controller.  A submenu shall then be displayed to allow the user to select a sub-function within the major function.  A four-arrow cursor key shall allow the user to scroll through all menus and submenus.

(3)  English language and traffic engineering terminology shall be used throughout to facilitate programming.  The display organization shall allow traffic personnel to program the controller without using reference cards or manuals.

(4)  Programming entries shall consist of numerical values, YES/NO and ON/OFF entries.  During program entry, the new data shall be displayed as it is entered.  Entries shall only be validated and stored when the ENTER key or the cursor key is pressed.

(5)  The keyboard entry software shall include context sensitive help screens.  Help information shall be accessed by placing the cursor on the data entry in question then pressing the HELP key.  Help screens shall be provided for all keyboard entered data and shall include at a minimum range, description, and functional operation information for the data entry.

PROGRAMMING METHODS

The methods listed below shall be available for controller programming.  The manufacturer shall be able to provide as off-the-shelf items all of the firmware and software required to effect the listed programming methods and to implement network operation with system masters and host PC's.

a.  Manual data entry via the front panel keyboard.

b.  Data downloading via telemetry from the central office ICONS operating system.

c.  Data downloading from a portable PC-compatible computer via null-modem cable.

d.  Data downloading from a PC-compatible computer via modem.

e.  Data downloading from one controller to another using a serial port on each controller.

f.  Transfer of the EEPROM data module from one controller to another.

PROGRAMMING SECURITY

A minimum of three access levels shall be available to provide programming security.  The highest or supervisor level shall have access to all programming entries including setting access codes.  The second or data change level shall have access to all programming entries except access codes.  The third or data display level shall only have access to displayed data.  No access code shall be required to display data.  User selectable, four-digit access codes shall be provided for the supervisor and data change access levels. Access codes shall initially be set to provide unrestricted access.

PROGRAMMING UTILITY FUNCTIONS

(1)  A copy function shall permit copying all timing data from one phase to another.  It shall also permit copying all coordination pattern data from one pattern to another.  This feature will facilitate data entry when programming any two or more phases with the same timing values and/or two or more coordination patterns with the same pattern data.

(2)  The controller unit shall contain a backup database stored in non-volatile memory.  A copy function shall permit transferring the backup database to the active database.

(3)  A memory-clear function shall permit the user to clear data entries for the following controller functions, either individually or all at once:

a.  Coordinator

b.  Preemptor

c.  Time base

d.  Detectors

(4)  A print function shall allow the printing of controller unit data and detector count, detector failure, and event logs.  The controller shall be capable of interfacing with any printer with an RS-232 interface and capable of a minimum width of 80 columns.  The communication rate shall be selectable from 1200 to 19,200 bps.

(5)  A sign-on message shall allow the user to view the controller software version number.  This message shall be displayed upon power-up until a key is depressed.  It shall also be possible to display the sign-on message by keyboard selection.  The sign-on display shall allow a user-defined message of up to two lines with 38 characters per line.

(6)  The controller shall have the capability to output a memory image of the user-programmed settings and intersection configuration data in Motorola S record format.  This shall allow transferring the memory image data to another EEPROM device using appropriate programming equipment.

(E)  ACTUATED CONTROL FUNCTIONS.  The controller shall provide all actuated control functions and operations required by the NEMA TS2 Standard.  In addition, it shall provide the features described in the following paragraphs.

(1)  PHASE SEQUENCE

a.  The phase sequence of the controller shall be programmable in any combination of twelve phases, eight concurrent groups and two timing rings.

b.  Phase sequence information shall be changeable from the keyboard and stored in EEPROM data memory.

c.  The standard phase sequence of the controller shall also be capable of being altered by coordination, time-of-day or external alternate sequence command.  The alternate sequence commands shall allow reversing the normal phase sequence of each phase pair as shown below:

1.  Command A reverses phases 1 and 2.

2.  Command B reverses phases 3 and 4.

3.  Command C reverses phases 5 and 6.

4.  Command D reverses phases 7 and 8.

5.  Command E reverses phases 9 and 10.

6.  Command F reverses phases 11 and 12.

(2)  TIMING INTERVALS

a.  Timing intervals shall be programmable from 0-255 in one second increments or from 0-25.5 in one-tenth second increments, depending on the function.

b.  Guaranteed minimum interval values shall be specified at the time of purchase and shall not be changed or overridden from the keyboard.  Values shall be provided for the following intervals:

1.  Minimum green

2.  Walk

3.  Pedestrian clearance

4.  Yellow

5.  Red

6.  Red revert

c.  Volume density intervals shall include actuations before added and cars waiting.  Actuations before added shall provide a user-specified number of actuations that must occur before adding variable (added) initial time.  Cars waiting shall provide a user-specified number of actuations, or cars waiting that must occur before starting gap reduction.  Gap reduction shall be initiated by either time before reduction or cars waiting, whichever reaches its maximum value first.

d.  The controller shall be capable of dynamically extending the maximum green time for each phase based on vehicle demand.  Three maximum green intervals shall be selectable per phase based on either time-of-day or external input.  The initial interval shall be selectable as either Max 1 or Max 2.  If the phase terminates due to max-out for two successive cycles, then the maximum green time in effect shall automatically be extended by a maximum green extension interval on each successive cycle until it is equal to Max 3.  If the phase gaps out for two successive cycles, then the maximum green time shall return to the original Max 1 or Max 2 value.

e.  Each phase shall include a detector failure maximum green time.  This maximum green shall be selectable to be in effect whenever a detector assigned to the phase has been diagnosed as failed.

(3)  OVERLAPS

a.  The controller shall provide four internally generated overlaps (A,B,C,D).  These shall be individually programmable as standard, protected/permissive or negative.  The green, yellow and red intervals shall be individually programmable following termination of the parent phase.  Programming flexibility shall permit assigning the overlap to lead, lag, or provide an advanced green time for a parent phase(s).

b.  The controller shall be capable of an additional twelve standard overlaps by assigning each phase output to an overlap.

c.  Overlap functions shall be programmable from the controller keyboard.  
As an option, the four internally generated standard overlaps may be programmed with a NEMA overlap card.

(4)  CONDITIONAL SERVICE

a.  The controller shall provide a programmable conditional service feature.  When selected, the controller shall service an odd-numbered phase once normal service to that phase has been completed and enough time for additional service exists on the concurrent even phase.

b.  A conditional service minimum green time shall be programmable for each phase.  This interval shall ensure a minimum green if the phase is conditionally served.

c.  It shall be possible to program the controller to reservice the even phase after conditionally serving an odd phase.  Once an even phase has been conditionally reserviced, the odd phase shall not be conditionally served again until returning to the concurrent group that is timing.

(5)  ADDITIONAL FEATURES

a.  The following features shall be programmable for each phase:

1.  Phase in use

2.  Locking/non-locking detector memory

3.  Vehicle recall

4.  Pedestrian recall

5.  Maximum recall

6.  Soft recall

7.  No-rest phase

b.  If a phase is designated as a no-rest phase the controller shall not rest in he phase.

c.  The controller shall permit power start and external start to be individually programmed by phase and interval.  Start intervals shall be green, yellow red, or yellow with overlaps forced yellow.

d.  During a power start condition, the controller shall be capable of timing an all-red or flash interval before the power start phase(s) and intervals are displayed.

e.  The controller shall provide guaranteed passage operation on a per phase basis.  When selected, this feature shall provide a full passage (vehicle extension) interval when a phase gaps out with a gap in effect less than the vehicle extension interval (preset gap).

f.  The controller shall provide both single and dual entry operation.  When selected, dual entry shall cause the controller to ensure that one phase is timing in each ring.

g.  It shall be possible via keyboard selection to inhibit the service of a phase with other phase(s) within the same concurrent group.

h.  The controller shall provide the following additional selectable pedestrian functions:

1.  Actuated phase rest in WALK.

2.  Flashing WALK output.

3.  Pedestrian clearance protection during manual control.

4.  Pedestrian clearance through yellow.

5.  Pedestrian indications remain dark with no call.

6.  Pedestrian timing shall be capable of being carried over from one phase to another.

i.  Programming shall be provided to inhibit reservice of odd phases (left turns) within the same concurrent group.

j.  The controller shall provide a programmable simultaneous gap termination feature.  When programmed, phases in both rings shall gap out together in order to terminate the green interval and cross the barrier.

K..
The controller shall provide control of five-section, protected/permissive left turn heads.  When selected, this feature shall cause the through (even) phase yellow to inhibit display of the left turn (odd) phase yellow.

l.  The controller shall provide automatic flash selection per the requirements of the MUTCD.  Both the flash entrance and exit phases shall be programmable through the keyboard, and flashing shall be controlled by either setting the fault/voltage monitor output to be FALSE or by flashing through the load switch driver outputs.  Automatic flash shall be selectable by external input, system command, or time of day.

m.  The controller shall provide dimming for selectable load switch outputs.  Dimming shall be accomplished by inhibiting the selected outputs for alternate half cycles of the 120 VAC line.  Dimming shall be controllable by time of day and an external input; both functions must be TRUE for dimming to occur.  Programming shall permit individual dimming of the Green/Walk, Yellow/Ped Clear, Red/Don't Walk outputs for each load switch.

(F)  COORDINATION.  Coordination functions to control intersection cycle lengths, system offset relationships, and phase split percentages shall be provided as a standard feature, with no need for additional modules or software.

(1)  COORDINATION PATTERNS

a.  A minimum of 64 coordination patterns shall be provided.  Each pattern shall allow selection of an independent cycle length, offset and split.  The coordination patterns shall be selected using telemetry (system), hardwire, or non-interconnected (time base) coordination commands.

b.  The coordination patterns shall be selected by the coordination command using the following formats:

1.  Plan - This format shall allow selecting the coordination patterns directly, that is, commanding Plan 1 selects Pattern 1.  This format shall be the only format used for selecting non-interconnected coordination commands.

2.  Standard - This format shall allow selecting the coordination patterns using a cycle-offset-split command.  Each pattern shall be assignable to a specific cycle-offset-split combination.  The coordination pattern shall then be selected by matching the coordination command to the cycle-offset-split assigned to the pattern.  The cycle-offset-split assignment shall allow pattern selection as a function of six cycles, five offsets, and four splits or one of 32 alternate plan commands.  Alternate plan commands shall be selected by assigning the coordination pattern to cycle seven and the offset and split to correspond to the desired plan number.  When an alternate plan command is in effect the coordinator shall operate in a time-based, non-interconnected coordination mode.

3.  TS2 - This format shall allow selecting the coordination patterns as a function of Timing Plan and one of three offsets.  With this format a minimum of 20 Timing Plans shall be available for selection of one of sixty coordination patterns.

c.  It shall be possible to omit selected phases during any coordination pattern.  A phase shall also be omitted if the phase split value is zero for the current coordination pattern.

d.  The following recall modes shall be selectable on a per phase basis for each coordination pattern:

1.  Vehicle recall

2.  Pedestrian recall

3.  Maximum recall

(2)  CYCLE LENGTH

a.  One cycle length shall be provided for each coordination pattern.  The cycle shall be adjustable over a range of 30-255 seconds in 1-second increments.

b.  The cycle length shall serve as the reference time for all coordination timing.

(3)  SYNCHRONIZATION

a.  For systems with a single system sync pulse, coordination timing shall be synchronized to the leading edge of that pulse, which shall serve as the master zero reference for all offset timing.

b.  For hardwire systems with multiple sync pulses, the coordinator shall lock onto the correct sync by trying different syncs and checking for reoccurrence during successive cycles.

c.  After a valid system sync pulse has been received the coordinator shall check for the proper occurrence of the system sync pulse during each subsequent cycle.  If a sync pulse does not occur, the coordinator shall self-sync and continue to operate with the last set of coordination commands for a programmable number of cycles from 0-255.  If a sync pulse does not occur within the programmed period (or until the first sync pulse is received), the coordinator shall revert to the non-interconnected coordination mode.

(4)  OFFSET

a.  Offset shall normally be defined as the time period from the system sync pulse to the beginning of the leading coordinated phase green (local zero).  The coordinator shall also be capable of referencing the offset to either the coordinated phase yield or force off point.

b.  Offsets shall be programmable using both percent and seconds.  The range shall be from 0-99% of the cycle length in 1% increments or 0-254 seconds in 1-second increments.

c.  Offset changes shall be achieved by adding or subtracting cycle time over a maximum of three cycle periods to allow a smooth transition to the new offset. Offset correction using dwell shall also be selectable.

d.  If the controller is resting in the coordinated phase when the offset point occurs, the local cycle timer shall be immediately set to zero, thus achieving the quick establishment of the new offset.

(5)  SPLIT

a.  Each split shall provide a split interval for each of twelve phases.  The split interval shall be programmable using percent or seconds.  The range shall be from 0-99% of the cycle length in 1% increments or 0-254 seconds in 1-second increments.

b.  Split interval settings shall determine the maximum time, including vehicle clearance (yellow and red), for a non-coordinated phase, or the minimum time for a coordinated phase.  Phase termination shall be controlled by establishing a force-off point for each phase within the cycle.  Except for the coordinated phases, the force-off point shall be selectable to be a fixed point within the cycle or allowed to float.  If floating force-offs are selected, each phase shall time no more that its own split interval.

c.  During coordination, it shall be possible to operate a coordinated phase as actuated or non-actuated.  If a coordinated phase is actuated, vehicle detections shall permit the coordinator to extend a phase beyond the normal yield point.  Extended coordinated phase green shall be selectable using the same range as split interval settings (percent or seconds).  If actuated coordinated phases are used they shall be able to have actuated or non-actuated (walk rest) pedestrian movements.

(6)  PERMISSIVE PERIODS

a.  Permissive periods shall be provided to control the time period during which coordinated phases are released to service calls on non-coordinated phases.

b.  All permissive timing shall begin at the lead coordinated phase yield point.  A yield point shall be automatically computed for the coordinated phase in each ring.  The coordinated phase yield points shall allow the coordinated phases to yield independent of each other.  The yield point shall be the point at which the coordinated phase is released to allow the controller to service calls on non-coordinated phases.  The computation shall take into account the coordinated phase split interval plus pedestrian and vehicle clearance times.

c.  Automatic permissive period operation shall be provided by automatically calculating a permissive period for each non-coordinated phase.  The permissive period shall consist of a separate vehicle and pedestrian period computed from the phase-split interval and the vehicle/pedestrian minimum time.  The controller shall answer a call only during the associated phase permissive period.  However, once the controller has been released to answer a call, all remaining phases shall be served in normal sequence.

d.  Single permissive period operation shall be provided by defining a single time period per cycle beginning with the yield point during which the controller is allowed to answer phase calls for any phase.  The duration of this period shall be selectable in each coordination pattern.

e.  Dual-permissive period operation shall also be provided.  During the first permissive period, the controller shall answer only vehicle or pedestrian calls on the phases following the coordinated phase.  If the controller yields to a call during this period, calls on the remaining phases are served in normal rotation.  During the second permissive period, the controller shall answer calls on all remaining phases except the first permissive phase.  The duration of the two permissive periods and the time at which to start the second permissive period (displacement) shall be selectable in each coordination pattern.

(7)  PHASE RESERVICE

a.  If actuated coordinated phases are in use it shall be possible to reservice non-coordinated phases within the same cycle if sufficient time remains.  A phase shall be reserviced only if the permissive period for the phase indicates there is sufficient time remaining in the cycle to service the phase.

b.  Phase reservice shall be capable of being enabled/disabled in each coordination pattern.  During phase reservice the coordinated phase pedestrian timing shall be inhibited until local zero.

(8)  TRANSITION CYCLES

a.  The controller shall provide a smooth and orderly transition when changing from free operation to coordinated operation and from one coordination command to another.

During a free-to-coordinated transition, the controller shall initiate a pick-up cycle beginning upon receipt of a sync pulse and a valid coordination command.  The controller shall then enter coordination mode upon crossing a barrier or if resting in the coordinated phases.

b.  Each coordination command shall select a cycle, offset and split.  A command change shall be implemented concurrent with a sync pulse.  Cycle, offset, and split changes shall not take effect until local zero.

(9)  CROSSING ARTERY CONTROL

a.  The coordinator shall be capable of implementing dual coordination at an intersection where two arterials are under control of separate masters.

b.  An external input shall enable dual coordination.  Once enabled, the coordinator shall place a continuous call on the crossing artery phases so as to ensure that these remain green for their full split interval.

c.  The coordinator shall output a crossing artery sync signal to indicate the beginning of the crossing artery phase split interval.

d.  Dual coordination shall force a selectable crossing artery split plan to be used so as to allow a particular split to be optimized for dual coordination in each coordination pattern.

(10)  LOCAL SPLIT DEMAND

a.  The coordinator shall provide a minimum of two split demand detector inputs, which shall allow the selection of a preferred split plan based on intersection demand.

b.  If the split demand detector indicates continuous vehicle presence during a programmed monitoring period beginning with the onset of a selected phase green, the coordinator shall force a selectable split plan to be in effect during the next cycle.  This split plan shall remain in effect for a selected number of cycles from 0-255.  A specific split plan shall be capable of being selected in each coordination pattern.

(11)  FREE MODE

a.  The coordinator shall provide a free mode of operation, where all coordination control is removed.

b.  Free mode operation shall be selectable by coordination commands, by external input or by keyboard entry.

c.  The coordinator shall revert to the free mode when active controller inputs or functions would interfere with coordination.  Such inputs or functions shall include the following:

1.  Manual control enable

2.  Stop time

3.  Automatic flash

4.  Preemption

(12)  MANUAL CONTROL

The controller shall allow manual override of the current coordination command from the keyboard.  The manual command shall allow selection of any coordination pattern to be 
in effect.

(13)  INTERCONNECT MODES

a.  The coordinator shall be capable of operating with any of the following interconnect types:

1.  Non-interconnected coordination (time-based)

2.  Telemetry

3.  Hardwired

(14)  MASTER COORDINATOR

The coordinator shall output the coordination command, including sync pulse.  This feature shall permit the controller to be used as a time-of-day master in a hard-wired interconnected system.

(G)  PREEMPTION.  The controller shall provide a minimum of six railroad-fire-emergency vehicle preemption sequences plus four bus preemption sequences.  Preemption capability shall be standard and shall not require additional modules or software.

(1)  RAILROAD-FIRE-EMERGENCY VEHICLE PREEMPTION

a.  The six railroad-fire-emergency vehicle preemptors shall be selectable as a priority or non-priority type.  Priority preemptor calls shall override non-priority preemptor calls.  Low-numbered priority preemptors shall override higher-numbered priority preemptor calls.  Non-priority preemptor calls shall be serviced in the order received.

b.  Each preemptor shall provide a locking and non-locking memory feature for preemptor calls.  If a preemptor is in the non-locking mode and a call is received and dropped during the delay time, the preemptor shall not be serviced.

c.  Preemptor timing intervals shall be programmable from 0-255 in one second increments or 0-25.5 in one-tenth second increments, depending on function.

d.  A programmable delay time interval shall be provided to inhibit the start of the preemption sequence.  This interval shall begin timing upon receipt of a preemption call.

e.  An inhibit time shall be provided as the last portion of the delay time interval.  During this time, phases that are not part of the preempt sequence shall be inhibited from service.

f.  A programmable duration time shall be provided to control the minimum time that a preemptor remains active.  This time shall be programmable from 0-999 in one second increments.

g.  A programmable maximum time shall be provided to control the maximum time that a preemptor remains in the hold interval.  The preemptor maximum time interval shall be inhibited if the preemptor is programmed as a priority preemptor.

h.  Phases timing at the beginning of a preemption sequence shall remain in effect for a minimum time before the controller advances to the next sequential interval.  If the phase has been timing for longer than the programmed preemptor minimum time, the controller shall immediately advance to the next sequential interval.  Minimum times shall be programmable for the following intervals:

1.  Green/pedestrian clearance

2.  Yellow

3.  Red

j.  If an overlap is in effect when the preemption sequence begins, it shall be possible to terminate the overlap so that it remains red for the remainder of the preemption sequence.  Overlaps terminating or forced to terminate shall time the preemptor minimum yellow and red clearance times.

k.  Each preemptor shall provide user-programmable green, yellow and red track clearance intervals.  These shall begin timing immediately after the preemptor minimum red interval.

l.  Up to two permissive phases shall be selectable as track clearance phases.  During the track clearance period, the selected phases shall time the track clearance green, yellow and red intervals once, and then advance to the hold interval.  If track clearance phases are not selected the track clearance interval shall be omitted from the preempt sequence.  Controller interval timing shall be used if track clearance interval times have been programmed as zero.

m.  The preemption hold interval shall begin immediately after track clearance.  It shall remain in effect until the preemptor duration time and minimum hold times have elapsed and the preemptor call has been removed or the preemptor maximum time has been exceeded.  During the preemption hold interval, any one of the following conditions shall be selectable:

1.  Hold phase green

2.  Limited phase service

3.  All red

4.  Flash

n.  Each preemptor shall provide a user-programmable green, yellow and red hold interval, during which the hold phase(s) shall operate normally, except that the minimum green interval time shall equal the hold green time.  At the completion of the hold green interval, the controller shall time the hold yellow and red clearance intervals prior to transfer to the exit phases.

o.  Up to two permissive exit phases shall be selectable to time after the preemption sequence has been completed.  These shall serve as transition phases to return the controller to normal operation.  It shall also be possible to place calls on selected phases upon exiting preemption.

p.  Each preemptor shall provide a user-programmable exit maximum time.  Upon exiting the preemption sequence, this time shall serve as the maximum green time in effect for one controller cycle for all phases except hold phases.

q.  Preemptor linking shall permit preemption sequences, where lower-priority preemptors may call the higher-priority preemptors upon termination of their preemption sequence.

r.  Preemptor active outputs shall be provided for each of the preemptors.  The output shall be set to ON when the preemption sequence begins and shall remain ON for the duration of the sequence.  It shall also be possible to program preempt active outputs to be ON only during preempt hold intervals.  Additionally, it shall be possible to program the non-active, non-priority preemptor outputs to flash while another preemptor is active.

s.  Preemptors shall normally override automatic flash.  It shall be possible to inhibit this feature for each preemptor.

(2)  BUS PREEMPTION

a.  Four bus preemptors shall provide control for bus or other low-priority vehicles.  Bus preemptors shall have low priority and shall be overridden by railroad-fire-emergency vehicle preemptor calls.

b.  A 6.25 pulse-per-second signal with a 50% duty cycle shall identify a bus preemptor call.  Bus preemptor calls shall be capable of preemptor call memory and shall be served in the order received.

c.  Bus preemptor timing intervals shall be programmable from 0-255 in one second increments or 0-25.5 in one-tenth second increments depending on the function.

d.  A reservice time shall be provided to avoid excessive utilization of the same bus preemptor.  If a call is received before the reservice time has elapsed, the bus preemptor shall not be reserviced.  If reservice time has not been entered then all phases with a call when leaving the bus preemption sequence shall be serviced before the bus preemptor may be served again.

e.  Bus preemptors shall provide delay, inhibit, and maximum time functions similar to those for railroad-fire-emergency vehicle preemptors described above.

f.  Bus preemptors shall provide the following entrance intervals:

1.  Green/pedestrian clearance

2.  Yellow

3.  Red

g.  It shall be possible to program the controller to allow concurrent phases to be serviced for a bus preemptor with only one phase selected as the hold interval phase.

(H)  PREEMPTION SAFEGUARDS

(1)  If a preemptor call is active when power is restored to a controller, the fault/voltage monitor output shall be set to FALSE, placing the intersection in flash.

Similarly, if external start is applied during a preemption sequence, the intersection shall be set to flash.  Intersection flash shall remain in effect until the preemptor call has been removed and the preemptor duration time has elapsed.

(2)  An input shall be provided to stop timing of the current active preemptor under control of the MMU/CMU.

A preemptor safety interlock shall be provided to cause the intersection to go into flash whenever the controller has been removed or has not been programmed for preemption.  This shall be achieved with an appropriate signal to the MMU/CMU.

(I)  TIME-BASED CONTROL & NON-INTERCONNECTED COORDINATION.  The controller shall include time-based control.  This capability shall be a standard feature and shall not require additional modules or software.

(1)  CLOCK/CALENDAR FUNCTIONS

a.  The controller shall provide a time-of-day (TOD) clock, which shall be used for all time-based control functions.  The only required clock settings shall be the current time (hour, minute and second) and date (month, day and year).  Day of week and week of year shall be automatically computed from the date setting.

b.  During normal operation, the TOD clock shall use the power line frequency as its time base.  When power is removed, the time shall be maintained by a crystal oscillator for up to 30 days.  The oscillator shall have a timing accuracy of +/- 0.005% over the entire NEMA temperature range as compared to the Universal Coordinated Time Standard.

c.  In addition to entering time and date via the keyboard, it shall be possible to download the information from another controller, a computer or a system master.

d.  The controller shall include a time reset input.  This feature shall reset the TOD clock to 03:30 whenever the time reset input is TRUE.

e.  The TOD clock shall automatically compensate for leap year and shall be programmable to automatically switch to daylight savings time.

(2)  TIME-BASED CONTROL

a.  Time-based control shall utilize a yearly program format.  The year program shall consist of 53 programmable weeks, each assignable to one of ten week-programs.  For each week-program, one of sixteen day-programs shall be capable of being assigned for each day of the week.  Each day program shall consist of a variable number of program steps that define a program for the entire day.

b.  There shall be a minimum of 36 holiday or exception day programs, which override the normal day program.  Holiday programs shall be capable of being set as floating (occurs on a specific day and week of the month) or fixed (occurs on a specific day of the year).  It shall be possible to program a fixed holiday so that it automatically repeats in the following year.

c.  Separate program step control shall be provided for non-interconnected coordination (NIC) and TOD functions.

d.  It shall be possible to manually force any of the non-interconnected or TOD program steps to override the current program step.  The forced step shall be entered from the keyboard and shall remain in effect until removed.

(3)  NON-INTERCONNECTED COORDINATION

a.  A minimum of 100 (or 200 with optional expanded data module) non-interconnected coordination program steps shall be available for the day-programs.  These shall not have to be entered in any special sequence.  It shall be possible to add and delete steps from a day-program without affecting any other day-program.  Each of the program steps shall permit selection of the following functions:

1.  Day program assignment

2.  Start time

3.  Coordination pattern

4.  System override

b.  Selection of system override shall allow the coordination pattern selected by the program step to override the current telemetry or hardwire system commanded coordination pattern.

c.  When operating in the non-interconnected coordination mode the synchronization point for all cycles shall be referenced to a user selected reference time (sync reference), last event or last sync as selected from the keyboard.  The sync reference time is that time at which all cycles shall be reset to zero.

d.  If the sync reference time is selected, the synchronization point for the cycle selected by the current program step, shall be computed using the present time, sync reference time, and cycle length.  The synchronization point shall occur whenever the present time is such that an even number of cycle length periods have occurred since the sync reference time.

(4)  TIME-Of-DAY FUNCTIONS

a.  A minimum of 50 (or 100 with optional expanded data module) TOD program steps shall be available for the day-programs.  These program steps shall be separate from the non-interconnected coordination program steps described above.  TOD program steps shall not have to be entered in any special sequence.  It shall be possible to add and delete steps from a day-program without affecting any other day-program.  Each of the TOD program steps shall permit selection of the following functions:

1.  Day program assignment

2.  Start time

3.  Automatic flash

4.  Red Rest

5.  Dimming

6.  Alternate vehicle extension interval

7.  Detector logging

8.  Detector diagnostic plan

9.  Alternate phase sequence

10.  Control of eight special functions

11.  Control of the following by phase functions: Max 2, Max 3, Vehicle Recall, Max Recall, Pedestrian Recall, Condition Service, and Phase Omit.

(J)  DETECTOR FUNCTIONS

(1)  The controller shall provide a minimum of 32 (or 64 with optional expanded data module) vehicle detector inputs.  Each input shall be assignable to any phase and be programmable as to detector function.  Extend and delay timing shall be provided for each detector.  Each detector shall be capable of operating in a lock or non-lock mode.

(2)  The controller shall provide detector cross switching, which permits all vehicle detectors to alternately place calls on their assigned phases and their assigned cross-switch phases.  If the assigned phase is not green and the cross-switch phase is green, the detector shall place calls on the cross switch phase.  If the assigned phase is omitted by the coordinator, the detector shall place calls on the cross switch phase.

(3)  Each vehicle detector shall be user-programmable to operate as one of the following 9 detector types:

a.  Type 0 - Detector shall operate as a standard detector providing one call per actuation.

b.  Type 1 Extend/Delay - Detector shall operate as follows: When the phase is green and a call is detected then dropped (indicating passage of a vehicle), the extend timer shall begin timing and the call shall be held for the length of the extend time.  When the phase is not green and a call is detected, the call shall not be acknowledged by the controller until the delay time has elapsed.

c.  Type 2 Extend/Delay Call - Detector shall operate as follows: When the phase is green and a call is detected then dropped (indicating passage of a vehicle), the extend timer shall begin timing and the call shall be held for the length of the extend time.  If a gapout occurs further calls shall not be placed on the controller until the delay time has elapsed.  When the phase is not green the detector shall operate as a Type 0 detector.

d.  Type 3 Stop Bar - Detector shall operate as follows: Vehicle calls shall be accepted only when the phase is not green.  When a call is detected, it shall be held until the detection area is empty.  Once the detection area is empty no further calls shall be accepted until the phase is again not green.

e.  Type 4 Stop Bar - Detector shall operate as follows: Vehicle calls shall be accepted only when the phase is not green.  When a call is detected, it shall be held until the detection area is empty.  The extend timer shall begin timing with the phase green.  Once the extend timer times out OR the detection area is empty, no further calls shall be accepted until the phase is again not green.

f.  Type 5 Stop Bar - Detector shall operate as follows: Vehicle calls shall be accepted only when the phase is not green.  When a call is detected, it shall be held until the detection area is empty.  The extend timer shall begin timing with the phase green.  If a call is received before the extend timer has timed-out, the timer shall be reset.  Timer reset shall occur until a gap between the calls is large enough to allow the extend timer to time-out.  Once time-out has occurred, no further calls shall be accepted until the phase is again not green.

g.  Type 6 Calling - Detector shall accept one call while the phase is red.

h.  Type 7 Bicycle - Detector shall operate like a Type 0 detector except that it shall enable a bike minimum green interval on the assigned phase.

i.  Type 8 Dilemma Zone - Detector shall use two detectors and shall operate as follows: While the phase is green a vehicle entering the first detection zone shall start the extension timer of the first detector.  If the vehicle enters the second detection zone before the first extension time expires, a call shall be placed on the phase and extended by the second detector extension time period.  If the vehicle arrives at the second detection zone after the first extension timer expires, a call shall not be placed on the phase until after the delay time of the first detector has expired.  When the phase is not green the first detector shall place no calls and the second detector shall act as a Type 0 detector.

(4)  Each detector input shall be capable of functioning as one of 16 system detectors.

(5)  Vehicle detectors shall be capable of being assigned to a minimum of 16 speed detectors.  Speed shall be detected using both one and two detector configurations.  Speed shall be computed using a keyboard entered average vehicle length and loop length for a one detector configuration.  When using two detectors, speed shall be calculated using a keyboard entered distance between detectors and travel time between detectors.

(6)  The controller shall provide a minimum of 12 pedestrian detector inputs.  Each pedestrian detector shall be assignable to any phase.

(K)  SYSTEM COMMUNICATIONS

(1)  SYSTEM COMMANDS

a.  The telemetry module shall allow the controller to receive, as a minimum, the following commands:

1.  Cycle, offset, and split (coordination pattern)

2.  System sync

3.  Special function commands (minimum of four)

4.  Free and flash mode commands

5.  Time and date

6.  Request for local status

7.  Recall to Max

b.  All mode and special function commands shall be cleared after 20 minutes of loss of communication between controller and system master.

(2)  STATUS DATA

a.  The status of each of the following functions shall be transmitted to the system master in response to a local status request:

1.  Green and yellow status for all phases and overlaps

2.  Walk and pedestrian clearance status for all phases

3.  Vehicle and pedestrian detector status

4.  Phase termination status

5.  Local time

6.  Coordination status




(a)  Command source




(b)  Sync or transitioning status of coordinator

7.  Conflict flash status

8.  Local flash status

9.  Preempt activity and calls

10.  Volume and occupancy data from a minimum of 16 system detectors

11.  Speed data from a minimum of two speed detectors

12.  Maintenance required (cabinet door open) status

13.  Status of two user-defined alarms

b.  Split Reporting

c.  The status of each of the following parameters shall be calculated on a per-cycle basis and transmitted to the system master:

1.  Actual time spent in each phase

2.  Time of day at end of cycle

3.  Phases forced off during cycle

4.  Type of coordination operation

5.  Whether transitioning to new offset

6.  Cycle, offset, and split in effect during last cycle

7.  Flash status if operation is Free

(4)  UPLOAD/DOWNLOAD CAPABILITY

a.  The telemetry module shall provide the capability to upload/download the entire intersection database.  Phase assignments for overlaps and preemptors shall not be downloaded to preclude unsafe controller operation.  It shall be possible to inhibit downloading of phases in use and left-turn head control.

(5)  TELEMETRY

a.  Telemetry shall utilize TDM/FSK data transmission at 1200 baud over two pairs of wires.  These may be leased lines (Type 3002, voice grade, unconditioned) or dedicated cable.  Optional fiber optic communications capability shall also be available.

b.  The nominal transmitter output level shall be 0 dbm into a 600-ohm load.  The receiver sensitivity shall be -34 dbm and shall be adjustable from -40 to +6 dbm.

c.  Parity and error checking shall be employed to assure transmission and reception of valid data.  Indicators shall be provided on the telemetry module to show telemetry activity as follows:  transmit, receive carrier, and valid data.

d.  In the event of a telemetry failure, the controller shall revert to the non-interconnected coordination mode after it has self-synchronized for a number of cycles, which shall be selectable from 0-255.

(L)  DIAGNOSTIC FEATURES

(1)  The controller shall include both automatic and operator-initiated diagnostics.  This capability shall be a standard feature and shall not require additional modules or software.

(2)  Automatic diagnostics shall verify memory, MMU compatibility programming, and microprocessor operation each time power is reapplied to the controller.  After power has been applied, diagnostics shall continually verify the operation of essential elements of the controller including at a minimum: PROM, EEPROM, communications, and the microprocessor.

(3)  Operator initiated diagnostics shall allow the operator to verify proper operation of all controller input, output, communications, keyboard, and display functions.  Both manual and automatic test modes shall be provided.

(4)  DETECTOR DIAGNOSTICS

a.  Time-of-day controlled detector diagnostics shall be provided that allows testing vehicle and pedestrian detectors for no activity, maximum presence, and erratic output.

b.  A minimum of eight detector diagnostic plans shall be provided.  These plans shall be selectable on a time-of-day basis.  This shall allow varying the detector diagnostic intervals to correspond with changes in detector activity.

c.  If a detector is diagnosed as failed, the associated phase shall be placed in one of the following keyboard selectable modes:

1.  Minimum Recall

2.  Maximum Recall

3.  Maximum Recall using detector failure maximum green time

d.  Diagnostics for NEMA TS2 detectors connected to the controller using a Bus Interface Unit (BIU) shall also include detection of watchdog, open and shorted loop, and excessive inductance change failures.

(M)  LOGGING FEATURES.  The controller shall be capable of logging and reporting detector activity, detector failures, and the occurrence of selected events or alarms.  Logs shall be capable of being printed or displayed on the front of the controller.

(1)  DETECTOR LOGGING

a.  The controller shall include a detector log buffer capable of logging volume, occupancy and average speed for selected vehicle and speed detectors.

b.  The detector-logging interval shall be keyboard selectable as 5, 15, 30, or 60 minutes.

c.  Detector logging shall be capable of being enabled or disabled by time-of-day.

(2)  DETECTOR FAILURE LOGGING

a.  The controller shall include a detector failure log buffer capable of storing a minimum of 100 time and date-stamped detector failure events.  Once logged, detector failure events shall remain in the log until cleared or the log buffer capacity is exceeded at which time the oldest detector failure events shall be overwritten.

b.  All detector diagnostic failures shall be recorded in the detector failure log including: no activity, maximum presence, erratic output, watchdog failure, open loop, shorted loop, and excessive inductance change.  If a detector recovers after a diagnostic failure, a detector on-line event shall be stored in the detector failure log.

c.  Detector failure logging shall be capable of being disabled.

(3)  EVENT LOGGING

a.  The controller shall include an event log buffer capable of storing a minimum of 200 time and date-stamped events or alarms.  Once logged, events shall remain in the buffer until cleared or the log buffer capacity is exceeded at which time the oldest events shall be overwritten.

b.  At a minimum the following events shall be logged: communication failures, coordination faults, MMU and local flash status, preempt, power ON/OFF, low battery, and status of a minimum of two alarm inputs.  An on-line event shall be logged when an event or alarm returns to normal status.

c.  Event logging shall be capable of being enabled or disabled for each category of event or alarm.

(N)  FIRMWARE INSTALLATION & UPDATES

(1)  The controller shall use flash memory for the storage of all operating software.  The use of conventional EPROMs, PROMs, or similar devices shall not be acceptable.  In no case shall it be acceptable to change memory devices in the controller to update or change the controller software.

(2)  In order to facilitate the update of the controller firmware/software, a separate software utility shall be supplied on 3.5 inch diskette.  The interface utility shall allow the field technician to load updated firmware/software into the controller via a laptop personal computer connected to the controller via a serial cable.

(3)  In addition to updating the controller firmware/software, the installation utility shall provide the following capabilities:

i)  Simulate controller keyboard entry remotely via the laptop PC and allow the field technician to manipulate all of the data within the controller in real time.

ii)  Allow the technician to retrieve event, detector event, detector log and MMU event logs stored within the controller.

(4)  A firmware/software installation module (SIM) shall be supplied with each 50-controller units delivered.  The SIM shall contain the controller firmware.  The SIM shall plug directly into the controller and through a utility menu resident in the controller, shall allow the field technician to upload updated firmware/software.

(5)  Warranty Statement 

a.  WARRANTY COVERAGE

The supplier of the equipment shall warranty their product to be free from defect in design and operation and that it meets all the requirements of this specification and those incorporated in this document.

b.  LENGTH OF WARRANTY

The term of warranty shall be a minimum of three (3) years from date of shipment.  Any software revisions to the controller shall be provided free of charge during the warranty period.

c.  RELIABILITY CLAUSE

While under warranty, the isolation and repair of any unit malfunction shall be the responsibility of the supplier.

NOTE: Malfunctions do not include damage caused by lightning, power surges, negligence, acts of God, or use of equipment in a manner not originally intended by its manufacturer.

734-2.03 Controller Cabinet  of the Standard Specifications is revised to read:

(A)  Cabinet Construction.  A complete NEMA TS-2 Type 1 eight-phase cabinet, and NEMA TS-2 Type 2 controller, specifically, an ASC/2-2100 shall be supplied and installed.  The controller and cabinet assembly shall be provided by the same manufacturer.  The size of the cabinet shall be TS-2 Size 6 (52").  Cabinets shall meet, as a minimum, all applicable sections of the NEMA Standard Publication No. TS-2 1998.  Where differences occur, this specification shall govern.  The cabinets shall meet the following criteria:

(1)  Material shall be 5052-H32 0.125-inch thick aluminum.

(2)  Paint Specifications:

●  Description

Cabinet shall be painted with high gloss white paint on the interior and exterior.  The white paint must be Polyurethane capable of resisting graffiti and withstand repeated cleanings.  This paint should be able to protect smooth non-porous surfaces of metal electrical cabinets.  The anti-graffiti coating shall retain the excellent exterior durability, chemical and solvent resistance of its polyurethane base while providing a surface which makes graffiti difficult to adhere to.

●  Mix Ratios and VOC Content

340 Grams/Liter
VOC

420 Grams/ Liter
VOC

6409 G

4 Parts

6409 G


4 Parts

340 HP Catalyst
1 Part

340 HP Catalyst 
1 Part

1800 Reducer
None

1600 Reducer

1 Part

Ratios are by volume.

1600 reducers vary by evaporation rate.

1600, fast-02, medium; 1600-03, slow.

●  Specifications of Separate Components

% Solids

Density

VOC

Content
by Volume
lbs/gal

grms/l

lbs/gal

6409 G
53%

8.5-11.0
395

3.30

340 HP
87.2

9.6

112

0.93

●  Graffiti Removal

To remove graffiti, the use of non-abrasive commercial cleaners such as DuBois Chemical’s “Gangbuster” is recommended.

(3)  The door hinge shall be of the continuous type with a stainless steel hinge pin.

(4)  All external fasteners shall be stainless steel.

(5)  The door handle shall be cast aluminum.

(6)  All seams shall be sealed with RTV sealant or equivalent material on the interior of the cabinet.

(7)  The cabinet shall include a pullout shelf installed on the second shelf to support laptop and schematics.

TESTING

(1)  The manufacturer shall ensure that the cabinet and controller are fully tested prior to being delivered to the Electric Shop for turn on.

(2)  The inside door panel shall contain three (3) switches: AUTO/FLASH, STOP TIME and CONTROLLER EQUIPMENT POWER ON/OFF.  Door panel switches shall be hard wired only and printed circuit boards shall NOT be used for the door panel switches.

a.  AUTO FLASH SWITCH.  When in the flash position, power shall be maintained to the controller and the intersection shall be placed in flash.  The controller shall not be stop timed when in flash.

b.  STOP TIME SWITCH.  A three position toggle switch shall be provided.  The switch positions shall function as follows: Stop Time (up) activates control stop time input, Run (center) disconnects all stop time inputs, Normal (down) permits the malfunction management unit to activate the stop time input.  

c.  CONTROL EQUIPMENT POWER ON/OFF.  This switch shall control the controller, MMU, and cabinet power supply AC power.

POLICE PANEL SWITCH

(1)  The Police Panel shall contain four (4) switches: The SIGNALS ON/OFF, AUTO/FLASH, AUTO/MANUAL and MANUAL/OFF/PHOTO SWITCH.  All police panel switches shall be hard wired.

(B)  SHELF HEIGHT.  The cabinet shall be supplied with two removable shelves manufactured from 5052-H32 aluminum.  The shelves must have the ability of being removed and reinstalled WITHOUT the use of hand tools.  The shelves shall extend the full length of the cabinet.

(C)  CABINET ELECTRICAL

CABINET LIGHT ASSEMBLY 

(1)  The cabinet shall be a florescent lighting fixture that shall be mounted on the inside top of the cabinet near the front edge.  The fluorescent light shall be activated by an on/off switch when the cabinet door is opened and off when it is closed.

CONVENIENCE OUTLET

(1)  A 120 volt AC, 15 Amp NEMA 5-15 GFI duplex outlet shall be mounted in the lower right corner of the cabinet facing the inside of the cabinet door and within 6" of the front edge of the opening of the door.

INSIDE CONTROL PANEL SWITCHES

(1)  The inside door panel shall contain three (3) switches: AUTO/FLASH, STOP TIME and CONTROLLER EQUIPMENT POWER ON/OFF.  Door panel switches shall be hard wired only and printed circuit boards shall NOT be used for the door panel switches.

a.  AUTO FLASH SWITCH.  When in the flash position, power shall be maintained to the controller and the intersection shall be placed in flash.  The controller shall not be stop timed when in flash.

b.  STOP TIME SWITCH.  A three position toggle switch shall be provided.  The switch positions shall function as follows: Stop Time (up) activates control stop time input, Run (center) disconnects all stop time inputs, Normal (down) permits the malfunction management unit to activate the stop time input.  

c.  CONTROL EQUIPMENT POWER ON/OFF.  This switch shall control the controller, MMU, and cabinet power supply AC power.

POLICE PANEL SWITCH

(1)  The Police Panel shall contain four (4) switches: The SIGNALS ON/OFF, AUTO/FLASH, AUTO/MANUAL and MANUAL/OFF/PHOTO SWITCH.  All police panel switches shall be hard wired.

a.  SIGNALS ON/OFF SWITCHES.  In the OFF position, power shall be removed from signal heads in the intersection.  The controller shall continue to operate.  In the OFF position, the MMU shall not conflict or require reset.

b.  AUTO/FLASH SWITCH.  In the flash position, power shall not be removed from the controller and stop time shall be applied.

c.  AUTO/MANUAL SWITCH.  Cabinet wiring shall include provisions for an AUTO/MANUAL switch and a momentary push-button or hand cord.  The AUTO/MANUAL switch and push-button or hand cord shall not be provided unless it is called for in the special provisions.

d.  PHOTO/OFF/MANUAL SWITCH.  The lighting contactor shall be controlled by a three position double pole, double throw switch.  The switch positions shall be:  up - MANUAL, center - OFF, and down - PHOTO.

(D)  VENTILATION

VENTILATING FAN.  The cabinet shall be provided with two (2) thermostatically controlled (adjustable between 80-150 degrees Fahrenheit) ventilation fans and shall be installed in the top of the cabinet plenum.

AIR FILTER ASSEMBLY.  The cabinet Air Filter shall be a one-piece removable, non-corrosive, vermin and insect-proof air filter and shall be secured to the air entrance of the cabinet.

(E)  HIGHWAY LIGHTING CONTROL.  A lighting contactor shall be required in all cabinets and shall be three (3) pole in design type to be used for Highway lighting requirements.  Each pole of the contactor shall be protected by a 20 ampere single pole circuit breaker.  The lighting contactor and its associated equipment shall be shielded to prevent any hazardous contact with live voltages.

LIGHTNING SUPPRESSION.  The cabinet shall be equipped with an EDCO model SHP-300-10 or approved equivalent surge arrester. 

POWER PANEL.  The Power Panel shall house the following equipment:

●  A 50-amp main breaker shall be supplied.  This breaker shall supply power to the

●  controller, MMU, signals, cabinet power supply and auxiliary panels.

●  A 15-amp auxiliary breaker shall supply power to the fan, light and GFI outlet.

●  An EDCO model SHP-300-10 or approved equivalent surge arrester.

●  A 50 amp, 125 VAC radio interference line filter.

●  A normally open, 60-amp, mercury contactor Durakool model BBC-7032 or approved equivalent.

●  BELOW POWER PANEL

Install line protector type HS-P-SP-120A-60A-RJ and shall be shielded to prevent hazardous contact with live voltage.

(F)  CABLES

(1)  All Controller and Malfunction Management Unit cables shall be of sufficient length to access any shelf position.  All cables shall be encased in a protective sleeve along their entire free length.

(2)  COLOR CODING

All cabinet wiring shall be color coded as follows:

Purple


=
MMU Wiring

Orange


=
Flash color programming

Brown


=
Green Signal Wiring

Yellow


=
Yellow signal wiring

Red


=
Red signal wiring

Blue


=
Controller wiring

Gray


=
DC ground

AC+


=
Black

AC-


=
White

Chassis Ground

=
Green

(G)  WIRING

MAIN PANEL AND WIRE TERMINATIONS.  All wires terminated behind the main panel and other panels shall be SOLDERED.  No pressure or solderless connectors shall be used.  Printed circuit boards shall NOT be used on main panels, with the only exception being on the Bus Interface Units.

FLASHING OPERATION.  All cabinets shall be wired to flash red for all phases, but programmable to flash yellow and red when needed.  Flashing display shall alternate between phases 1,2,5,6 and phases 3,4,7,8.

EMERGENCY VEHICLE PREEMPT RACK.  One emergency vehicle preempt rack panel shall be provided in each cabinet wired for County furnished discriminators.  The rack shall support two 2-channel or one 4-channel preemption devices, and one (1) BIU.  The rack may be combined with the detector rack.

MAIN PANEL CONFIGURATION.  The main panel shall be fully wired in the following configuration:

12 Load Switch Sockets

6 Flash Transfer Relay Sockets

1 Flasher Socket

2 Bus Interface Units Slots

1 Configuration 2 Detector rack and a Type 16 Malfunction Management Unit.

ADDITIONAL CABINET FEATURES

(1)  A door actuated, normally closed switch shall be installed to activate the controller alarm log when the cabinet door is opened or closed.

(2)  The cabinet shall have power connectors for TS-2 Type 1 and TS-2 Type 2 controllers.

734-2.04  Auxiliary Control Equipment.  of the Standard Specifications is revised to read:

(A)  Malfunction Management Unit (MMU).  Cabinets shall be equipped with a NEMA TS-2 Type 16 Malfunction Management Unit (MMU).  When a component is of such special design (proprietary) that it precludes the purchase of identical component from a parts distributor or component manufacturer, one spare duplicate component shall be furnished with each unit.

(B)  Load Switch.  All load switches shall comply with NEMA TS-2, Section 6 requirements and shall be EDI model 510 or approved equal.

(C)  Flasher Unit.  All flasher units shall comply with NEMA TS-2 1992, Section 6 requirements and shall be EDI model 810 or approved equal.

(D)  Bus Interface Unit.  Bus interface units (BIUs) shall comply with TS2, Section 8 requirements.  BIUs shall provide a separate front panel indicator light emitting diode (LEDs) Valid Data.  When a component is of such special design (proprietary) that I precludes the purchase of identical component from a parts distributor or component manufacturer, one spare duplicate component shall be burnished with each unit.

(E)  Flash Load Relays.  Flash load relays shall be for the purpose of providing special circuitry or operational requirements.  The relays shall be NEMA type.

(F)  Auxiliary Control Relays.  These types of relays shall be utilized in circuits to provide special operations.

(G)  Street Lighting Control Contactor.  A street lighting control contactor, meeting the requirements of 736-2.01 (C) (2), shall be provided in each controller cabinet.

734-2.06  Service Pedestal Cabinet.  is hereby added to the Standard Specifications:

The service pedestal cabinet(s) furnished shall satisfy the plans and these Special Provisions, the standard drawings or Standard Details of the Agency regarding equipment construction and installation, and any utility company requirements.  The service pedestal cabinets provided shall be "metered". 

The service pedestal cabinet shall be UL approved and rated for 125 amp, 120/240 VAC, 60 Hz, single phase, 3- or 4-wire service, unless otherwise specified.  The cabinet shall be equipped with a 125 amp, double pole main breaker and, in addition, shall provide for at least 12 plug-in breakers of the type manufactured by Bryant, GE, Westinghouse, ITE, or Crouse-Hinds, as specified in the plans or the Special Provisions.  Copper bussed circuit breaker interiors and factory installed copper wiring shall be used.  One or two 120/240 volt, single phase, 3-wire lighting arrester(s) shall be provided as required.  Metered service pedestal cabinets shall be equipped with factory installed test blocks for use by the serving utility company.

The cabinet shall have separate sections for the Agency and the utility company.  The service pull section shall be 4-1/2 inches (113 millimeters) deep and shall be located in the back of the cabinet.  An access opening in the cabinet shall be provided at the bottom of the service pull section and shall be capable of being sealed by the utility company.

The cabinet shall be of NEMA 3R, tamperproof construction and shall have the nominal dimensions shown on the referenced standard drawing or standard detail of the Agency.  The cabinet construction shall be, at a minimum, 12 gauge (2.8 millimeters) steel with 14 gauge (2 millimeters) steel doors.  Stainless steel fasteners shall be used.  The doors or covers shall be capable of padlocking.  The cabinet shall be treated on the inside and the outside with one coat of zinc chromate primer and painted with two coats of white enamel conforming to the requirements of Section 1002.  Each cabinet shall be supplied with a detachable base for attachment to a concrete foundation.  The base shall attach to the cabinet with bolts and have anchor bolts or rebars set into the concrete foundation per the standard drawings or standard details.

734-3.02  Test Requirements.  of the Standard Specification is revised to read:

All specified traffic controller assembly items shall meet the applicable environmental and testing standards of NEMA Publication TS-2-1998.  All traffic signal controller units tested shall utilize the procedures required by these specifications.

734-4  METHOD OF MEASUREMENT  of the Standard Specifications is revised to read:

Traffic signal controller assemblies will be measured as a unit for each controller assembly furnished and installed.  The Contractor shall furnish and deliver the traffic signal controller to the Agency for testing, pick it up from the Agency after testing and install it, including the appropriate cables.  A minimum of 14 days shall be permitted for testing.  When required by the plans and/or special provisions, this shall also include a factory-wired, traffic signal controller backpanel and any other materials specified in this section and so required. 

Traffic signal controller cabinets and service pedestal cabinets and will be measured as a unit for each cabinet furnished and installed.  Cabinet foundations shall be measured and paid separately under Section 731.

SECTION 735 - DETECTORS

735-2
MATERIALS

735-2.01
Vehicle Detectors

(C)  Image Sensor  of the Standard Specifications is modified to read:

(1)  Video Detection

(a)  General.  This specification sets forth the minimum requirements for a system that monitors vehicles on a roadway via processing of video images.  The detection of vehicles passing through the field of view of an image sensor shall be made available to a large variety of end user applications as simple contact closure outputs that reflect the current real time detector or alarm states (on/off) or as summary traffic statistics that are reported locally or remotely. The contact closure outputs shall be provided to a traffic signal controller and comply to the NEMA (National Electrical Manufacturers Association) type C or D detector rack or a 170 input file rack standards.

The system architecture shall fully support networking of system components through a variety of industry standard and commercially available infrastructure that are used in the traffic industry. The serial data communications shall support direct connect, [modem,] and multi-drop interconnects.  Simple twisted pair wiring shall be supported to minimize overall system cost, improve reliability, utilizing existing infrastructure and ease of system installation and maintenance.  Both video communications and serial data communications shall optionally be interconnected over long distances through repeat and daisy chain configurations.  A single serial data communications multi-drop link on twisted pair shall extend up to 2 miles and include up to 24 units on a drop before the signal(s) must be repeated. 

On the software application side of the network, the system shall be integrated through a client-server relationship.  A communications server application shall provide the data communications interface between as few as one to as many as hundreds of machine vision processor (MVP) sensors and a number of client applications.  The client applications shall either be hosted on the same PC as the communications server or may be distributed over a local area network of PC’s using the industry standard TCP/IP network protocol.   Multiple client applications shall execute simultaneously on the same host or multiple hosts, depending on the network configuration

(b)  System Hardware.  The machine vision system hardware shall consist of four components: 1) a Color, zoom, Machine Vision Processor (MVP) sensor, 2) a modular cabinet interface unit, 3) a communication interface panel, and 4) a personal computer (PC).  The PC shall host the server and client applications that are used to program and monitor the other system components.  The real-time performance shall be observed by viewing the video output from the sensor with overlaid flashing detectors to indicate the current detection state (on/off).  The MVP sensor shall optionally store cumulative traffic statistics, internally in non-volatile memory, for later retrieval and analysis.

The MVP shall communicate to the modular cabinet interface unit, communications panel and the software applications using the industry standard TCP/IP network protocol. The MVP shall have a built in Internet Protocol (IP) address and shall be addressable with no plug in devices or converters required. The MVP shall include an optional enclosed CPU board with 32MB of memory that provides dedicated Wavelet video compression processing. Achievable frame rates shall vary from 1 to 11 frames/sec. as a function of video quality, color or black and white, communication channel throughput and full frame viewing or ROI (Region of Interest). The enclosed video compression CPU board shall support rectangular region of interest (ROI) as well as full frame. The MVP CPU board shall include an extra communications port for pan-tilt control.

The modular cabinet interface unit shall communicate directly with up to eight (8) MVP sensors and shall comply with the form factor and electrical characteristics to plug directly into a NEMA type C or D detector rack or a 170 input file rack providing up to eight (8) contact closure inputs and sixteen (16) contact closure outputs to a traffic signal controller. 

The communication interface panel shall provide the electrical termination of wiring for video, data and power for the MVP that is mounted on a pole or mast arm with a traffic signal cabinet or junction box. The communication interface panel shall provide high-energy transient protection to electrically protect the modular cabinet interface unit and connected MVP sensors.  The communications interface panel shall be available in two models: a four-sensor model or a single-sensor model.  

(c)  System Software.  The MVP sensor embedded software suite shall incorporate multiple applications that perform a variety of diagnostic, installation, fault tolerant operations and vehicle detection processing.  The detection shall be reliable, consistent, and perform under all weather, lighting and traffic congestion levels.

There shall be a suite of client applications that reside on the host client / server PC.  The applications shall execute under Microsoft Windows 2000 or Windows NT.  Available client applications shall include:

●  Network Browser: Learn a network of connected modular cabinet interface units and MVPs then show the topology in a logical hierarchical relationship

●  Detector Editor: Create and modify detector configurations to be executed on the MVP sensor.

●  Operation Log: Extract the MVP run-time operation log of special events that have occurred.

●  Software Installer: Reconfigure one or more MVP sensors with a newer release of embedded system software.

●  Ability to play and record streaming video with flashing detectors

●  Full Duplex

●  Support 230Kbps communications

(2)  Functional Capabilities
(a)  MVP Image Sensor.  The MVP image sensor shall be an integrated imaging color CCD array with optics, high-speed, image processing hardware and a general purpose CPU bundled into a sealed enclosure. The CCD array shall be directly controlled by the general purpose CPU, thus providing high video quality for detection that has virtually no noise to degrade detection performance.  It shall be possible for the user to zoom the lens, as required for operation. It shall provide software JPEG video compression. The MVP shall provide direct real-time iris and shutter speed control. The MVP image sensor shall be equipped with an integrated 16x zoom lens that can be changed using either configuration computer software or a hand-held controller.

The MVP sensor shall output full motion color video through the means of a differential video port in NTSC format.  The differential video is transmitted over a single twisted pair.

(b)  Power.  The MVP sensor shall operate on 24 VAC, 50/60Hz at a maximum of 25 watts.  The camera and processor electronics shall consume a maximum of 10 watts and the remaining 15 watts shall support an enclosure heater.

(c)  Detection Zone Programming.  Placement of detection zones shall be by means of a supervisor computer (PC) operating in the Windows 2000 or Windows NT graphical environments, a keyboard, and a mouse.  The VGA monitor shall be able to show the detection zones superimposed on images of traffic scenes. 

The detection zones shall be created by using a mouse to draw detection zones on the supervisor computer's VGA monitor.  Using a mouse and the keyboard it shall be possible to place, size, and orient detection zones to provide optimal road coverage for vehicle detection.  It shall be possible to download detector configurations from the supervisor computer to the MVP, to retrieve the detector configuration that is currently running in the MVP, and to back up detector configurations by saving them to the supervisor computer’s removable or fixed disks.

The supervisor computer's mouse and keyboard shall be used to edit previously defined detector configurations to permit adjustment of the detection zone size and placement, to add detectors for additional traffic applications, or to reprogram the sensor for different traffic applications or changes in installation site geometry or traffic rerouting.

(d)  Optimal Detection.  The video detection system shall optimally detect vehicle passage and presence when the MVP sensor is mounted 30 feet (10m) or higher above the roadway, when the image sensor is adjacent to the desired coverage area, and when the distance to the farthest detection zone locations are not greater than ten (10) times the mounting height of the MVP.  The recommended deployment geometry for optimal detection also requires that there be an unobstructed view of each traveled lane where detection is required.  Although optimal detection may be obtained when the MVP is mounted directly above the traveled lanes, the MVP shall not be required to be directly over the roadway.  The MVP shall be able to view either approaching or receding traffic or both in the same field of view.  The preferred image sensor orientation shall be to view approaching traffic since there are more high contrast features on vehicles as viewed from the front rather than the rear. The MVP sensor placed at a mounting height that minimizes vehicle image occlusion shall be able to monitor a maximum of six (6) to eight (8) traffic lanes simultaneously.

(e)  Modular Cabinet Interface Unit.   The modular cabinet interface unit shall provide the hardware and software means for up to eight (8) MVP sensors to communicate real-time detection states and alarms to a local traffic signal controller. It shall comply with the electrical and protocol specifications of the detector rack standards. The card shall have 1500 Vrms isolation between rack logic ground and street wiring.

The modular cabinet interface unit shall be a simple interface card that plugs directly into a 170 input file rack or a NEMA type C or D detector rack. The modular cabinet interface unit shall occupy only 2 slots of the detector rack. The modular cabinet interface unit shall provide 8 phase inputs and 16 detector outputs.

(f)  Communications Interface Panel.  The communications interface panel supports one to four MVPs. The communications interface panel consists of a predefined wire termination block for MVP power, data and video connections, a power transformer for the MVP, electrical surge protectors to isolate the modular cabinet interface unit and MVP, and an interface connector to cable directly to the modular cabinet interface unit.

The interface panel shall provide power for one (1) MVP through a step-down transformer, taking local line voltage and producing 28 VAC, 50/60 Hz, at about 30 watts.  A ½ amp slow-blow fuse shall individually protect the step-down transformers. 

(3)  Warranty, Service and Support
The supplier shall warrant the video detection system for a minimum of two (2) years.  Ongoing software support by the supplier shall include software updates of the MVP sensor, modular cabinet interface unit and supervisor computer applications.  These updates shall be provided free of charge during the warranty period.  The supplier shall maintain a program for technical support and software updates following expiration of the warranty period. This program shall be available to the contracting agency in the form of a separate agreement for continuing support.

735-2.02  Pedestrian Push Button Detectors. of the Standard Specifications is modified to add:

Diameter of casting back shall adjust to pole diameter.  Pole installation bolts, sign screws and washers shall be furnished with unit. Color shall be Federal Yellow.

735-4  METHOD OF MEASUREMENT  of the Standard Specifications is revised to read:

Loop detectors and pedestrian detectors will be measured as a unit for each type of detector furnished and/or installed.

The Video Detection System will be measured for each individual intersection as a unit for each completely installed video detection system, which includes the installation of all mountings, machine vision processors, hardware, software, and any associated material required for a complete and operational system.

735 - 5
 BASIS OF PAYMENT  of the Standard Specifications is modified to read:

Each Video Detection System measured as provided in these special provisions will be paid for at the contract unit price per intersection for each complete video detection system complete in place, which will be full compensation for the work and material specified herein and on the plans.
SECTION 736 - STREET AND SIGN LIGHTING

736-3  CONSTRUCTION DETAILS  of the Standard Specifications is modified to add:

736-3.01  Street Light Wiring Security
Street light wiring shall be installed as a pole to pole installation with no pullboxes. The street light foundation shall have two, 2” electrical conduits installed (one in and one out) which will be used for wiring the street light from pole to pole. The Contractor shall install the wiring just prior (same day) to the street light pole being mounted, to prevent theft of the wire. A pullbox shall be used for the street crossing(s), and buried six inches below grade level. Pullboxes will not be installed under any area that will have concrete sidewalk or any type of concrete foundation over it, to remain accessible for maintenance purposes. The pullbox shall be sealed using pins and two-part epoxy.

736-4  METHOD OF MEASUREMENT  of the Standard Specifications is modified to add:

No direct measurement will be made for street light wiring security measures.

736-5  BASIS OF PAYMENT of the Standard Specifications is modified to add:

Street light wiring security is considered incidental to other contract items.
SECTION 737 - INCIDENTAL ELECTRICAL WORK

SECTION 737  of the Standard Specifications is hereby revised to read:

737-1  DESCRIPTION

The work under this section shall consist of maintaining existing traffic signals and lighting systems, furnishing and installing complete and functioning temporary traffic signal systems, and removing and salvaging or reinstalling electrical equipment all in accordance with the project plans and the requirements of these specifications.

737-2  MATERIALS

737-2.01  Maintaining Existing Traffic Signals and Lighting Systems. Replacement items necessary for maintaining existing traffic signal and lighting systems shall be of similar make and manufacture and meet the minimum material requirements of those items they are to replace.

737-2.02  Temporary Traffic Signals.

(A) General.  Agency approved pole-line hardware shall be utilized in the installation of poles, messenger cable, pole anchors, etc.

(B) Wood Poles.  Wood poles shall be 40 feet (12.2 meters) in length, Class 3, unless otherwise specified, and meet the requirements of Section 731 of these specifications.  Holes for poles shall be dug at an angle with the vertical to allow for proper raking of the top of the pole.  Poles shall be set 10 feet (3 meters) deep in the ground, be well tamped, and raked 1 foot (300 millimeters) out from the vertical position and in line with the pull of the cable.

The wood poles for temporary signals and their associated cables, wires, supports, etc. shall be located so as to provide clearance for all permanent construction.

(C) Messenger Cable.  The messenger cable used for aerial signals and anchoring shall be 3/8 inch (10 millimeters) minimum, 7-strand, high-strength grade, galvanized steel messenger cable securely attached to the poles and anchors in an approved manner.

(D) Agency Furnished Material.  The Agency will be responsible for any changes required in the control cabinet.  The existing pedestrian units shall be used on the temporary traffic signals.  The existing controller cabinet shall be used.  All other equipment and materials necessary for the temporary signals shall be furnished by the Contractor, unless otherwise specified.

737-2.03  Removing and Salvaging or Reinstalling Electrical Equipment.  Replacement parts for salvaged or reinstalled electrical equipment shall meet the material requirements for like items as herein before specified, as directed by the Engineer, or as designated in the special provisions.

737-3  CONSTRUCTION DETAILS

737-3.01  Maintaining Existing Traffic Signals and Lighting Systems.  The Contractor shall furnish the name and telephone number of the designated Contractor qualified electrician who is to be contacted by the Police, Department of Public Safety, Engineer, or Agency personnel in case of emergency maintenance requirements.  The response time for the Contractor designated electrician is to be 20 minutes during normal work hours and 1 hour for all other times.  The Contractor shall have labor and the necessary equipment available at all times for such emergency maintenance.

All existing traffic signal and lighting systems, or other designated electrical systems, shall be kept in effective operation for the benefit of the traveling public during the progress of the work, except when shutdown is permitted by the Engineer to allow for alterations or final removal of the systems.  The Contractor shall provide to the Agency, for approval, a schedule of operations for maintaining existing traffic signals and street lighting during construction.  The Contractor shall follow the approved schedule of operations.  Wherever possible, the Contractor shall construct temporary traffic signals or relocate existing traffic signals to clear the construction area prior to beginning construction on the roadway.  The work shall also include the relocation and/or modification of existing traffic signals and lighting systems as required during construction.

The traffic signal system removals and shutdowns shall be limited to the normal working hours or after normal hours as directed, in advance, by the Engineer.  During periods of shutdown, off-duty police officers shall be employed by the Contractor to manually direct traffic.  At all times, the traffic signal systems shall remain operational.

All traffic signal heads not in use shall be covered with burlap only and shall be unmistakably out of service when observed by an approaching driver.

During construction, the maintenance, care and control of the existing traffic signal control cabinet will be the responsibility of the Agency.  All other maintenance of the existing traffic signal system shall be accomplished by the Contractor.

The Contractor shall maintain full nighttime operation of the existing lighting system for the duration of the construction project.  

The Contractor shall maintain telephone service to the central monitoring system when such service exists.

737-3.02  Temporary Traffic Signals.  Messenger cable shall have a maximum sag of five percent of the distance of spans.  The lowest point of any backplate shall initially be 18 feet (5.5 meters) above the roadway to allow for settling of poles and anchors.  Backplates shall be maintained so that the clearance between the lowest point of any backplate and the future finished roadway grade shall not be less than 17 feet (5.2 meters).  The Contractor shall check each day to insure that the minimum clearance is maintained and shall take corrective measures if necessary.

Cable rings, on 24 inch (600 millimeters) maximum spacing, shall be used to secure the signal wires to the messenger cable.  The wires shall also be taped to the cable if necessary to prevent excessive and unsightly slack in the line(s).

The continuous operation of traffic signals shall be in accordance with the requirements of Subsection 737-3.01.

The Contractor shall maintain the electrical systems for the duration of the construction project.  The Contractor shall designate a person who will be available for emergency maintenance calls after normal working hours.  The Contractor shall furnish this person's name and telephone number to the Engineer.  The Contractor shall have labor and the necessary equipment available at all times for such emergency maintenance.

When required, the Contractor shall remove and salvage all material associated with the temporary traffic signal.  All salvaged material shall be the property of the Agency and shall be dismantled and stockpiled as directed by the Engineer.  Material broken or damaged by the Contractor shall be replaced with new and like material at the Contractor's expense.  It shall be the responsibility of the Contractor to remove and dispose of all traffic signal equipment and materials not salvaged.

Cavities resulting from the removal of pull boxes, foundations or other material shall be backfilled and compacted with material equivalent to or better than the surrounding material.

737-3.03  Removing and Salvaging or Reinstalling Electrical Equipment.  The Contractor shall carefully remove and relocate the traffic signal poles and attached equipment as specified on the plans.  All existing conductors within the poles shall be removed and not reused.

The Contractor shall carefully remove, disassemble, and salvage all traffic signal equipment that is not to remain or be relocated.  The salvaged equipment shall be returned as directed by the Engineer.  This shall include all existing equipment, except conduit, pull boxes, conductors, and span wire.  

The Contractor shall remove and salvage all existing traffic signal and lighting equipment not reused as specified in the special provisions, project plans, or as directed by the Engineer.  The work shall also include the removal and disposal of foundations.  All equipment and materials to be salvaged shall be the property of the Agency.  Salvageable material shall be dismantled and stockpiled, prior to project completion, as directed by the Engineer, and shall be delivered to the Agency by the Contractor upon 48 hour prior notice to the Engineer.

All equipment damaged or destroyed by improper care or handling shall be replaced with new equipment by the Contractor.  Unless otherwise specified, it shall be the responsibility of the Contractor to remove and dispose of all discarded materials not salvaged.  Holes resulting from removal of pull boxes, foundations, and other material shall be backfilled and compacted with material equivalent to the surrounding area as designated by the Engineer.

When salvaged equipment is to be reinstalled, the Contractor shall furnish and install all necessary materials, equipment, and hardware as required to complete the new installation.  Reinstalled poles, pull boxes and cabinets shall be relocated as shown on the plans, with conduit and conductors installed, and all circuit connections complete and operational.  Signal faces, mounting assemblies and backplates shall be cleaned and repainted when reinstalled.  All traffic signal faces, either to be reinstalled or part of a modified system, shall be relamped.  Luminaires to be reinstalled shall be cleaned and relamped.

Existing materials to be relocated and found to be unsatisfactory by the Engineer shall be replaced with new material and will be paid for in accordance with the requirements of Subsection 109-4.

737-4  METHOD OF MEASUREMENT
Maintaining existing traffic signals and lighting systems will be measured as a single, complete unit of work.

Temporary traffic signal will be measured as a single, complete unit of work.

Removing and salvaging or reinstalling electrical equipment will be measured as a single, complete unit of work

Relocation of traffic signal equipment shall include removal and relocation of existing signal poles with attached equipment to new foundations, and the removal of existing conductors within each pole.  Installation of new foundations and conductors are included under separate bid items. 

Removal and salvage of equipment shall be measured as a lump sum and shall include removal and transport to the Agency’s yard.

737-5  BASIS OF PAYMENT

The accepted quantities of maintaining existing traffic signals and lighting systems, measured as provided above, will be paid for at the contract lump sum price, which price shall be full compensation for the work, complete, as specified and described herein, and as shown on the project plans.

The accepted quantities of temporary traffic signal, measured as provided above, will be paid for at the contract lump sum price, which price shall be full compensation for the work, complete in place, as specified and described herein, and as shown on the project plan

The accepted quantities of removing and salvaging or reinstalling electrical equipment, measured as provided above, will be paid for at the contract lump sum price, which price shall be full compensation for the work, complete in place, as specified and described herein, and as shown on the project plans.

Relocation of existing traffic signal equipment shall be paid per the contract lump sum price and shall include full compensation for the work as specified on the plans and within these specifications.

Removal and salvage of existing traffic signal equipment shall be paid per the contract lump sum price and shall include full compensation for the work as specified on the plans and within these specifications.

The accepted quantities of Electrical Services, measured as provided above, will be paid for at the contract lump sum price, which shall be full compensation for the work, complete in place.

SECTION 802  - LANDSCAPE GRADING

802-1  DESCRIPTION  of the Standard Specifications is modified to add:

The work under this section shall consist of fine grading, contouring, smoothing, or otherwise shaping of landscaped areas.  Included shall be: all areas to be seeded, or covered with decomposed granite or other aggregate surfacing.
802-3  CONSTRUCTION DETAILS  of the Standard Specifications is modified to add:

All project areas to be surfaced with decomposed granite or other aggregate surfacing, or to be hydro-seeded shall be graded as required to provide a generally smooth appearance conforming to the shapes and cross sections indicated on the project plans.  The final surfaces shall be raked.  All objectionable materials, trash, brush (not-designated to be preserved-in-place), weeds, and stones larger than two inches (2") in diameter shall be removed from the site and disposed of in an off-site location.

802-4 METHOD OF MEASUREMENT  of the Standard Specifications is modified to add:

Landscape grading will be measured by the square yard of landscaped area actually graded.

802-5 BASIS OF PAYMENT  of the Standard Specifications is modified to add:

The accepted quantities of landscape grading, measured as provided for above, will be paid for at the contract unit price per square yard included in the Bidding Schedule.

SECTION 803 - LANDSCAPE BORROW AND PLATING MATERIAL

803-2  MATERIALS

803-2.02 Decomposed Granite  of the Standard Specifications is modified to add:

The Contractor shall refer to the landscape plans to determine location and quantities for specified decomposed granite. The Contractor shall submit a 0.25 cubic foot sample for approval prior to the delivery and/or installation of decomposed granite on the project site.
Decomposed granite used as inert ground cover within the right-of-way and median islands shall be screen to remove all particles larger than one-half inch (1/2” minus gradation). The color of the decomposed granite shall be “Tucson Rose” as provided by Kalamazoo Materials, or other approved.

803-2.03 Rock Mulch  of the Standard Specifications is modified to add: 

The Contractor shall refer to the landscape plans to determine location and quantities for specified rock mulch. The Contractor shall submit a 0.25 cubic foot sample for approval prior to the delivery and/or installation of rock mulch on the project site.
Rock mulch used in the median islands shall be screened to remove all particles larger than four inches and smaller than two inches (2” to 4” screened). The color of the rock mulch shall be “Tucson Rose” as provided by Kalamazoo Materials, or approved equal. 

803-2.04 Pre-Emergent Herbicide  is hereby added to the Standard Specifications: 

Pre-emergent herbicide shall be “Surflan” or approved equal.  The Contractor shall apply the pre-emergent herbicide prior to and upon completion of installation of all decomposed granite, rock mulch, and stabilized decomposed granite (two separate applications total).  The Contractor shall submit copies of the manufacturer’s product data for the herbicide prior to its delivery and/or application on the project site.

803-2.05 Decomposed Granite (Stabilized)  is hereby added to the Standard Specifications:

The stabilized decomposed granite shall be used for all compacted decomposed granite pedestrian walkways, trails and paths. The Contractor shall refer to the roadway plans to determine location and quantities for specified stabilized decomposed granite. The Contractor shall submit a 0.25 cubic foot sample for approval prior to the delivery and/or installation of rock mulch on the project site. In addition, a mock-up of the stabilized decomposed granite pathway shall be constructed at a location to be determined by the Engineer. The Contractor shall construct a 100 SF sample panel of stabilized decomposed granite surfacing for approval prior to the delivery and/or installation of the stabilized decomposed granite on the project site. The mock-up shall utilize the materials proportioned as proposed for use on the project and shall exhibit the proposed placement, compaction, and finishing of the work.
Stabilized decomposed granite shall be clean and durable material that is free from rocks, soil, and other extraneous matter. Stabilized decomposed granite shall be screened to remove all particles larger than one-quarter inch (1/4” minus gradation). The color of the stabilized decomposed granite shall be “Desert Gold” as provided by Kalamazoo Materials, or approved equal.

The stabilizer shall be an organic, non-toxic, colorless, and odorless material that is manufactured for binding decomposed granite and/or crushed aggregate.  The material shall be Stabilizer as manufactured by Stabilizer Solutions Inc., or approved equal.  All stabilized decomposed granite material shall be blended in accordance with the manufacturer’s written instructions prior to its placement on site.

803-3.02 Decomposed Granite  of the Standard Specifications is modified to add:

Decomposed granite shall not be placed until the subgrade has been brought to the lines and grades shown on the project plans and details and accepted by the Engineer.  Prior to placing the decomposed granite, the subgrade shall be treated with pre-emergent herbicide.  The depth of the decomposed granite after water settling, leveling, and compaction shall not be less than two inches (2").
803-3.03 Rock Mulch  of the Standard Specifications is modified to add:
Rock mulch shall not be placed until the subgrade has been brought to the lines and grades shown on the project plans and details and accepted by the Engineer.  Prior to placing the rock mulch, the subgrade shall be treated with pre-emergent herbicide.  The depth of the rock mulch after water settling, leveling, and compaction shall not be less than two inches (4").
803-3.04 Pre-Emergent Herbicide  is hereby added to the Standard Specifications:

The pre-emergent herbicide shall be applied by an Arizona licensed applicator.  Site and atmospheric conditions at the time of installation, and procedures for applying the pre-emergent herbicide shall be in accordance with the manufacturer’s written instructions (Surflan or approved equal) and in accordance with applicable state and federal regulations.
803-3.05 Decomposed Granite (Stabilized)  is hereby added to the Standard Specifications:

Stabilized decomposed granite shall not be placed until the subgrade has been brought to the lines and grades shown on the project plans and details and accepted by the Engineer.  Prior to placing the stabilized decomposed granite, the subgrade shall be treated with pre-emergent herbicide.  Stabilized decomposed granite shall be placed, fine graded, wetted, and rolled with a hand-propelled, water-filled drum roller. The minimum depth of the stabilized decomposed granite, after wetting and compaction, shall be one and one-half inches (1-1/2"). Depressions shall be scarified and filled with additional material while the material is still wet.  The finished surface of the decomposed granite shall be a level, uniform, compacted, accessible surface.  A uniform reveal, of the dimension noted on the plans, shall be provided at all locations where the decomposed granite walkway surface abuts other paved surfaces.  All transitions between concrete pavements and decomposed granite surfacing shall be in compliance with ADA.  The completed work shall match the approved mock-up.

Decomposed granite and stabilizer material shall be mixed at are rate of 16 lbs. of Stabilizer per ton of decomposed granite.  The materials shall be thoroughly mixed and blended using mixing equipment recommended by the manufacturer and as needed to form a homogeneous mixture of materials.

803-4 METHOD OF MEASUREMENT of the Standard Specifications is modified to add:

Decomposed granite, rock mulch and stabilized decomposed granite will be measured by the square yard at the finished surface.
No measurement will be made for the herbicide or mechanical means to remove the grass and weeds.
803-5 BASIS OF PAYMENT  of the Standard Specifications is revised to read:

The accepted quantities of decomposed granite, rock mulch, and stabilized decomposed granite, measured as provided for above, will be paid for at the contract unit price per square yard as specified in the bidding schedule, complete-in-place, including subgrade preparation.
No separate payment will be made for the herbicide or mechanical means to remove the grass and weeds, the cost being considered as included in the price of the contract items.

SECTION 805 - SEEDING
805-1  DESCRIPTION of the Standard Specifications is modified to add:
The work covered by this section shall include the preparation of soil within areas to be seeded, the hydroseeding (Class II) of disturbed area with native plants.
805-2.08 Hydroseed Mix of the Standard Specifications is modified to add:
The hydroseed mix shall be placed as shown on the landscape plans and shall include the following components:


Item:



Application Rate (Per Acre):

Native Plant Seed 


Lbs. of Pure Live Seed (PLS) per acre for each Plant

Species as listed on the project plans 


Wood Fiber Mulch


2000 Lbs. per acre


Organic Tackifier


70 Lbs. per acre


Ammonium Phosphate 

200 Lbs. per acre


(16-20-0) Fertilizer 



805-4
METHOD OF MEASUREMENT of the Standard Specifications is revised to read:
Seeding (Class II) will be measured by the square yard of ground surface seeded, complete-in-place.

805-5
BASIS OF PAYMENT of the Standard Specifications is revised to read:

The accepted quantities of seeding, measured as provided for above, will be paid for at the contract unit price per square yard specified in the bidding schedule.

SECTION 806 - TREES, SHRUBS, AND PLANTS
806-1  DESCRIPTION  of the Standard Specifications is revised to read:
The work under this section shall consist of furnishing and planting trees and shrubs as designated on the project plans.  The work shall include the delivery, storage, and handling of plants and other landscape materials, the excavation and backfill of plant pits, the watering, staking, guying and pruning of plants, cleanup of the work area, disposal of unwanted or deleterious materials, and initial care and maintenance of landscape improvements all in accordance with the details shown on the project plans and the requirements of the Specifications.
806-2.06  Prepared Soil  of the Standard Specifications is modified to add:
The material used for the backfill of tree and shrub plant pits shall be “Clean Site Soil”.  The Clean Site Soil is referred to on the project plans as “prepared backfill.”  The Contractor shall remove all stones larger than 2” from the clean site soil prior to its use as prepared backfill material for the plant pits.  The clean site soil used as prepared backfill material for tree and shrub plantings shall contain no fertilizer.
806-2.09  Chemical Fertilizer of the Standard Specifications is revised to read:
 SEQ CHAPTER \h \r 1General Requirements:  All fertilizers used on the project shall be in pelleted form and of recent manufacture.  Fertilizers shall be delivered to the site in the original unopened containers bearing the manufacturer's guaranteed statement of analysis.

Fertilizer for Hydroseeding:  Fertilizer for hydroseeding shall be Ammonium Phosphate (16-20-0) commercial fertilizer in pelleted or granular form and of recent manufacture.  It shall be delivered to the site in original, unopened containers bearing the manufacturer's guaranteed statement of analysis.
806-3  CONSTRUCTION DETAILS

806-3.01  Planting Season  of the Standard Specifications is modified to add:
Within the overall project phasing and completion requirements, the schedule for planting of trees and shrubs shall be at the discretion of the Contractor.  Planting during extremely cold, hot, or windy periods shall be performed at the Contractor's risk.  Plants which are damaged or die prior to Substantial Completion, as a result of extreme weather conditions, shall be removed and replaced by the Contractor at no additional cost to the Owner.

806-3.04 (B) Nursery Stock of the Standard Specifications is modified to add:
Backfill material shall be Clean Site Soil, free of stones 2” and larger, conforming to the requirements of Subsection 806-2.06 as specified herein.   Backfill material placed below the root ball of the new plants shall be water settled and adequately tamped to prevent settlement after plant installation and irrigation system operation.

806-3.05 Pruning and Staking  of the Standard Specifications is modified to add:
All 15 gallon container size trees and all salvaged specimen trees planted as part of this project shall NOT be staked except as directed by the Project Engineer.  The Project Engineer may direct the Contractor to stake certain 15 gallon and salvaged specimen trees if required to provide adequate support for the subject plants.
806-3.06 Care and Protection of Existing Trees, Shrubs and Plants  of the Standard Specifications is revised to read:
It is the intent of this section to establish the level of protection, care, and/or replacement of all existing plant material not directly impacted by construction activities that are scheduled to remain in place after the project is complete.  Protection and the appropriate care required to maintain each plant in a healthy, viable condition throughout the duration of construction shall be treated with the highest priority.

At the sole discretion of the Owner’s Representative, portions of each site may be designated as a Contractor Use area.  

A.  Site Familiarization: The Contractor must examine the site prior to bid and prior to the start of construction.

B.  Protection of Existing Vegetation: Existing individual plants or groups of plants and/or designated site areas shall be protected with one of the following types of temporary protection fencing.

1.  Orange, nylon ‘safety fence’ (minimum 42” height) suitable for the intended purpose attached to driven steel posts.

2. Agricultural wire mesh fencing, minimum 16 gauge, minimum height 42 inches,
maximum opening 6" x 6", tensioned on driven steel posts.

3.  Fencing shall be adorned with 12 inch flagging strips to improve its visibility.

4.  ‘Yellow rope’ or similar installations will not be allowed on the project.

5.  Install protection fencing continuously along boundaries as staked and approved by the


Landscape Architect.

6.  Fencing shall remain in place during the progress of the Work, and shall only be removed when heavy construction work (such as paving, structures, earthwork) is completed, and final landscape and irrigation work is completed. Submit schedule for removal of fencing to Landscape Architect for approval.

7.  No construction activity, including equipment and material storage, is allowed within the 


boundaries of the protection fence.

C.  Temporary Irrigation: As part of the Base Bid, Contractor shall be responsible for establishing an acceptable water supply and delivery mechanism to be used for temporary irrigation of existing irrigated plant material not directly impacted by construction activities that are scheduled to remain in place after the project is complete. Temporary irrigation may be provided through a combination of any or all of the following methods as approved in the Temporary Watering and Maintenance Plan:
1.  Water truck.

2.  Temporary above- or below-ground piping. (Contractor to submit Shop Drawing of proposed temporary irrigation system for approval by the Landscape Architect).

3.  Temporary reconfiguration of the existing on-site irrigation system and controls, as applicable.

Temporary watering shall be performed in a manner and at a frequency to maintain the plant materials in a viable condition throughout the construction period.  Temporary irrigation shall be commenced in a timely manner to avoid having the plants miss no more than one (1) pre-project watering cycle without receiving supplemental watering provided for in these Specifications.  The temporary irrigation shall continue until the permanent irrigation system is in place and fully operational and until the final construction has been established.  The Contractor is responsible for temporary irrigation until Final Acceptance.

D.  Plant Material Care

1.  The Contractor shall be fully responsible for the protection, care, and healthy growth of existing plants to remain.  At the completion of the project, the plants to remain shall not exhibit evidence of stress, decline, harm or injury and shall have no distinguishable visual differences from the same species in surrounding off-site landscapes or healthy plants within the project limits. 

2.  The Contractor shall provide all care including watering, fertilizing, control of insect infestations and disease, and physical protection of existing plants until Final Acceptance.

3.  Irrigation:  Shall be performed as approved in the Temporary Watering and Maintenance Plan and as described in this Section. 

4.  Prior to Final Acceptance, provide documentation from a certified arborist or agronomist that the in-situ plants are in a healthy, viable condition and meet the acceptance criteria of these Specifications. 

E.  Penalties

1.  Damage to existing trees and shrubs to remain due to direct action or neglect is not allowed. The Contractor shall be charged for the replacement value of existing trees damaged or lost due to construction activities, neglect, or negligence, at the rate of $150 per trunk-caliper-inch, unless replaced with like kind and size materials. 

F.  Temporary Watering and Maintenance Plan


1.  Prior to construction, the Contractor shall submit a ‘Temporary Watering and Maintenance Plan’ (Plan) containing the proposed protection fence materials, a proposed source for the temporary irrigation water, the proposed watering method, calculations demonstrating that the proposed watering approach will meet the referenced baseline water amounts identified herein, a schedule of watering and maintenance activities, including irrigation schedule, for existing plant material  (scheduled to remain in place during the construction period) until the permanent irrigation system is fully operational.  As applicable, the Plan shall also include a scaled layout/diagram of the reconfiguration of the existing irrigation system and controls or temporary above-/below-ground system proposed for use by the Contractor.  Within 14 days, the Landscape Architect will provide comments to the proposed Plan.  The Contractor shall modify the Plan if requested by the Landscape Architect and perform work per the approved Plan at no additional cost to the Owner. Once approved, the Plan will establish the requirements for the project.

806-3.14  Guarantee of the Standard Specifications is modified to add:
The Contractor shall guarantee all plant materials for a period of one year after Final Acceptance.  Plants which become diseased or which die during the guarantee period, for reasons other than neglect, improper maintenance, causes deliberate, or Acts-of-God, as determined by the Owner’s Representative, shall be replaced by the Contractor at no additional cost to the City.  
806-4  METHOD OF MEASUREMENT of the Standard Specifications is revised to read:
Planted trees, shrubs, cacti, and other plants will be measured on a per each basis for each type and size of plant designated in the bidding schedule, complete-in-place.

Tree staking will be measured on a per each tree staked basis, complete-in-place.  Staking will be measured independently of tree planting.

806-5  BASIS OF PAYMENT  of that Standard Specifications is revised to read:
The accepted quantities of each size and type of tree, shrub, cacti, and other plant, measured as provided for above, will be paid for at the contract unit prices identified in the Bidding Schedule. 

The accepted quantities of trees staked, measured as provided for above, will be paid for at the contract unit price included in the Bidding Schedule.

SECTION 807 - LANDSCAPING ESTABLISHMENT
807-3.01  General  of the Standard Specifications is modified to add:
The landscaping establishment period shall be 24 months (seven hundred and thirty [730] consecutive calendar days).

The Prime Contractor (or the Landscape/Irrigation Subcontractor responsible for the initial installation) shall be the only contractor that performs the Landscaping Establishment work.  Subcontracting of this work will not be permitted except for weed eradication with herbicides, because of special licensing requirements.

The Prime Contractor (or the Landscape/Irrigation Subcontractor responsible for the initial installation) shall maintain all plantings and other landscape improvements through the landscape establishment period.  Maintenance activities shall include, but not be limited to: irrigation, fertilization, pruning,  clean-up, herbicide application, weed removal, and repair of damaged staking. Maintenance work shall be performed weekly, or more frequently if required.   During this maintenance period, all plants which die or become diseased shall be replaced.  Replacement and repair work shall be performed by the Contractor, as directed by the Owner’s Representative, at no additional cost to the Owner.

Final Acceptance: Upon completion of all maintenance period requirements, the Owner’s Representative will issue a letter to the Contractor indicating Final Acceptance of the Work.  Upon issuance of this letter, the Owner shall assume responsibility for project maintenance.  Final Acceptance of the landscape plantings and improvements will be concurrent with the Final Acceptance of the irrigation system. 

Water used during project construction and the Landscaping Establishment period shall be paid for by the Contractor as specified in Section 8.08-3.09.

807-3.03  Irrigation System Establishment  of the Standard Specifications is modified to add:

The irrigation system establishment period shall be 24 months (seven hundred and thirty [730] consecutive calendar days).  The irrigation establishment period will be divided into two (2) twelve month periods.

Upon issuance of a Certificate of Substantial Completion, the Contractor shall continue to operate and maintain the irrigation system through the establishment period (24 months).  During the first twelve month period (months 1 – 12 of the irrigation establishment period), the operation and maintenance procedures shall include, but not be limited to: programming of the controller(s), repair / adjustment of all irrigation equipment as-needed, repair / replacement of emitters, and replacement of defective installations.  The system shall be inspected as needed and at a minimum, monthly (minimum 12 inspections).  Upon completion of the first twelve month period, the Contractor shall notify the Owner's Representative who will schedule an inspection of the irrigation system improvements.  During the inspection, items which are incomplete or which must be repaired or replaced will be identified.  The condition of the plant material will be evaluated by the Owner’s Representative and the irrigation controller will be re-programmed to reduce the amount of irrigation water to each plant.  

During the final twelve month period (months 13-24 of the irrigation establishment period), the operation and maintenance procedures shall include, but not be limited to: programming of the controller(s), repair / adjustment of all irrigation equipment as-needed, repair / replacement of emitters, and replacement of defective installations.  The system shall be inspected as needed and at a minimum, monthly (minimum 12 inspections).  Upon completion of the final twelve month period, the Contractor shall notify the Owner's Representative who will schedule a final inspection of the irrigation system improvements.  During the inspection, items which are incomplete or which must be repaired or replaced will be identified.  Upon satisfactory completion of the Irrigation Establishment Period, the Owner will assume responsibility for irrigation system operation and maintenance.

SECTION 808 - LANDSCAPE IRRIGATION SYSTEM
808-2.01(B)  Polyvinyl Chloride PVC Pipe of the Standard Specifications is modified to add:
Color Coding of Pipe Conveying Reclaimed Water: All mainline and lateral line pipe used to convey reclaimed irrigation water shall be integrally color-coded purple pipe.  

PVC Mainline and Lateral Line Pipe: Mainline and lateral line pipe shall be PVC plastic pipe extruded from virgin parent materials.  Pipe shall comply with ASTM standards D-1785-34 or D-2241-34 as applicable and shall be free from defects.

Mainline Pipe: Mainline pipe, pipe subject to constant pressure, shall be Schedule 40 PVC for sizes 2-1/2” and smaller and shall be Class 200 for sizes 3” and larger.

Lateral Line Pipe: Lateral line pipe not subject to constant pressure shall be Class 200 PVC pipe. 

Sleeves for Pipe and Control Wire: Sleeves for irrigation pipe and control wire under the parking lot paving or walkway shall be Schedule 40 PVC pipe.

808-2.01(C)  PVC Fittings  of the Standard Specifications is modified to add:



PVC fittings shall be made from Type I, Grade I, PVC compounds.  Fittings shall be installed in accordance with the manufacturer's recommendations and these Specifications.

Solvent weld fittings for main line (pressurized) pipe shall be Schedule 40 PVC and shall comply with the requirements of ASTM D 2467.

Solvent weld fittings for lateral line pipe shall be Schedule 40 PVC, unless shown otherwise in details, and shall comply with the requirements of ASTM D 2466.

Threaded PVC fittings and fittings used in the construction of remote control valve assemblies shall be Schedule 80 PVC fittings and shall comply with the requirements of ASTM D 2464.

808-2.01(D) Flush Cap is hereby added to the Standard Specifications:
Flush cap assembly shall consist of a (S x MHT) Schedule 40 PVC fitting with a Schedule 40 PVC (FHT) PVC cap.  The assembly shall be installed in an access box as detailed on the project plans.   

Access boxes for flush caps shall be constructed of a combination of polyolefin and fibrous inorganic components.  The box shall be as manufactured by Ametek, Model 6" Round, or approved equal.
808-2.01(E) Detectable Mainline Marking Tape is hereby added to the Standard Specifications:
Detectable Marking Tape:  Detectable marking tape to be installed above the (reclaimed water) mainlines shall be a five mil thick, five-ply composition, polyethylene tape.  The tape shall have a 20 gauge solid aluminum foil core that is encapsulated within the polyethylene material.  The tape shall be three inches (3")  wide and shall have the words “CAUTION, RECYCLED / RECLAIMED WATER LINE BELOW” printed at regular intervals.  Tape color shall be purple.  The detectable marking tape shall be as manufactured by T. Christy Enterprises Inc., Model DT-3”-P-RW, or approved equal.

808-2.03 Gate Valves  of the Standard Specifications is modified to add:

Ball valves shall be substituted for gate valves and shall be constructed with a bronze body, stainless steel ball, and FPT threaded ends.  Ball valves shall be equipped with a handle with a 90 degree swing for full closure and opening of the valve.  Ball valves shall be as manufactured by Watts, Model FBV Series, or approved equal.  Valve size shall be as noted, or of not noted, incoming line size.  Ball valves shall be used for mainline (and remote control valve assembly) isolation valves that are 1-1/2" size and smaller.

Valve access boxes for gate valves and ball valves shall be ‘plastic’ boxes and lids manufactured from a combination of polyolefin and fibrous inorganic components.  All access boxes shall be equipped with a heavy-duty cover that is fully supported by access box.  Covers shall be permanently marked with the word “Reclaimed Water - Do Not Drink” and shall be capable of being bolted down for security purposes..  Access box and lid color shall be purple.  Access boxes shall be as manufactured by Contractors-Engineers Supply, or approved equals.

808-2.04(A) Electric Remote Control Valve Assembly for Drip Zones is hereby added to the Standard Specifications:
Remote control valve assemblies for drip zones shall consist of a ball valve, screen filter, electric control valve, inline pressure regulator, access box, and related fittings.  Remote control valves shall be of the globe type with heavy duty glass filled nylon body and bonnet, nylon reinforced rubber diaphragm, stainless steel flow control stem, self-cleaning scrubber, and 24 volt heavy-duty  solenoid.  Valves shall be as manufactured by Rain Bird, Model PESB Series, or approved equal.  The valve flow control stem shall be color-coded purple.  Valve size shall be as noted on the drawings.

Ball valves shall be as specified in Section 808-2.03, herein.

Screen filter shall be a “wye” pattern inline spin screen type filter with FPT threaded inlet and outlet.  Filter body shall be constructed of durable non-corrosive components and shall be of the two-piece design to allow for the removal of the filter screen. Filter screen shall be 200 mesh and constructed of polyester with polypropylene frame.  Size of filter located downstream of meter shall be 1 1/2" and all other filters shall be 1”, unless otherwise noted on plans.  Screen filter shall be as manufactured by Ag Products, Model 4E.  Filter shall be equipped with a stainless steel screen as manufactured by Ag Products, or approved equal.

Valve access boxes for remote control valves shall be ‘plastic’ boxes and lids manufactured from a combination of polyolefin and fibrous inorganic components.  All access boxes shall be equipped with a heavy-duty cover that is fully supported by access box.  Covers shall be permanently marked with the word “Reclaimed Water - Do Not Drink” and shall be capable of being bolted down for security purposes. Access box and lid color shall be purple.  Access boxes shall be as manufactured by Contractors-Engineers Supply, or approved equals.

808-2.05 Pressure Reduction Riser  of the Standard Specifications is modified to add:

Inline pressure regulator shall be constructed of durable, heat resistant plastic capable of being installed below grade.  Regulator shall have a preset outlet pressure of 25 psi and have 3/4" FPT threaded inlet and outlet.  Inline pressure regulator shall be as manufactured by Senninger, Model PMR-LF-25, or approved equal.

808-2.07 Emitter Assembly  of the Standard Specifications is modified to add:
Multi-outlet emitter assembly shall consist of a ½" PVC riser, emitter, distribution tubing, and access box as detailed on the drawings.  Emitters shall be multi-outlet, pressure compensating with self-cleaning flush action.  Emitter shall have six 1-GPH outlets or six .5-GPH outlets and a ½" FPT threaded inlet.  Emitter shall be as manufactured by Rain Bird, Model XBT-10-6, Model XBT-05-6 or approved equal.

808-2.08 Filter  of the Standard Specifications is modified to add:
Spin- filter shall be as described in 808-2.04(A). herein, with the exception that the size of the filter located downstream of irrigation meter shall be 1-1/2”.  All other filters shall be 1” unless otherwise noted.
808-2.10 Controller (Automatic)  of the Standard Specifications is modified to add:
Irrigation controller shall be a 10 station battery operated, self contained, irrigation control system.  The controller shall have up to ten year electronics and five year valve battery life and liquid crystal display.  The controller shall be as manufactured by Alex-Tronix Model BCS, or approved equal.

The Contractor shall be responsible for providing and installing all components of the control system as required to make the controller system fully operational and automated in accordance with the control system manufacturer’s specifications.

808-2.10(A) Controller Wire  is hereby added to the Standard Specifications:
Low Voltage Irrigation Control / Communication Wire:  Control wire shall be Type UF and shall be of the size and type recommended by the valve manufacturer.  Wire size for control wires shall be #14 AWG or as noted on the drawings.  Wire size for common ground wires shall be #12 AWG or as noted on the drawings.   Wire shall be Underwriters Laboratory (UL) approved for direct burial.  Insulation on the wires shall be as follows:

· Control Wires for Remote Control Valves:
Red

· Spare Control Wires for Future Remote Control Valves:
Green

· Common Wires for Remote Control Valves:
White

Waterproof Wire Splices: Wire splices shall be of the two piece, sealant filled type which permit connection of 2 or 3 wires of 18 through 10 gauge size.  Wire splices shall be Underwriter Laboratory (UL) listed.

808-3.01(A) System Layout is hereby added to the Standard Specifications:
Prior to beginning trench excavation, the Contractor shall lay out the irrigation system  marking the locations of all meter(s), backflow preventers, controller(s), mainlines, isolation valves, master valves, flow sensors, remote control valves, sleeves, and related equipment.  The layout shall be approved by the Project Engineer prior to the start of trenching and installation work.  The Engineer shall have the authority to make changes to layout of the system if appropriate for field conditions.

808-3.01(B) Blue-Staking  is hereby added to the Standard Specifications:
The Contractor shall request that the project site be Blue-Staked prior to the start of any irrigation excavation or trenching work.  Blue Staking shall be kept current during the course of the project.  All utilities damaged by the Contractor shall be repaired or replaced by the Contractor, as required by the Owner or appropriate utility company, at the Contractor’s expense.

808-3.02 Trenching and Piping  of the Standard Specifications is modified to add:
Underground piping shall be installed within trenches as detailed on the project plans.  Select bedding material shall be used within three inches (3") of all pipe.  Detectable marking tape shall be installed above all mainline piping as detailed on the project plans.  The tape shall be three inches (3") wide and shall have the words “CAUTION, RECYCLED / RECLAIMED WATER LINE BELOW” printed at regular intervals.  Tape color shall be purple. 

808-3.02(A) Pipe Sleeves is hereby added to the Standard Specifications:
Sleeves shall be provided in all locations where irrigation mainlines and/or laterals extend under roadways, drives, multi-use paths, sidewalks, or other paved surfaces or impervious material.  Sleeve sizes shall be as noted on the drawings. If sleeve size is not noted, the sleeve size shall be two standard pipe sizes larger than the pipe(s) enclosed but in no case shall sleeve be less than two inch (2") size.  The location of all sleeves under the roadway and multi-use path shall be clearly and accurately recorded on the as-built drawings.  The Station where the sleeves are installed under the roadway shall be noted on the As-Built Drawings.

808-3.11 Control System  is hereby added to the Standard Specifications:
The Controller and all related control system components shall be installed as detailed and in accordance with the control system manufacturer’s written instructions.  The work shall be under the supervision or direction of a factory authorized technician.  The Contractor shall be responsible for all installation and testing work as required for the operation of the system in accordance with the manufacturer’s specifications.

The Contractor shall be responsible for providing and installing all components of the control system as required to make the controller system fully operational and automated in accordance with the control system manufacturer’s specifications.

808-3.12 Flush Cap Assembly  is hereby added to the Standard Specifications:
Flush cap assembly shall be installed at the end of lateral lines as shown on the plans.  Assembly shall be installed in an access box as detailed.  

808-3.13 Training  is hereby added to the Standard Specifications:
The Contractor shall arrange to have a factory authorized control system technician provide an on-site training session for Tucson Transportation Department employees.  The Contractor shall be responsible for all costs associated with the on-site training.

808-3.14 Irrigation System Guarantee  is hereby added to the Standard Specifications:
The Contractor shall guarantee the irrigation system installed to be free from defects in materials and workmanship for a period of two-years starting from the date of the issuance of a Certificate of Substantial Completion.  All materials and equipment that are found to be defective during the guarantee period, for reasons other than vandalism, neglect, or improper operation by others, shall be repaired or replaced by the Contractor at no cost to the City of Tucson.  Repair or replacement work shall be completed within 10 calendar days of receipt of written notice.  If work is not completed within this time period, the City of Tucson may perform the work, or have others perform the work, and bill the Contractor for all direct expenses associated with the work.

808-4.01  Operational Testing   is hereby added to the Standard Specifications:

Upon completion of the irrigation system installation, the Contractor shall perform an operational test of the irrigation system.  The operational test shall be performed with the Owner’s Representative present.  The test shall demonstrate that the controller, control valves, and all system applicators are operating correctly and providing adequate water to the landscape plantings. Irrigation system components found to be operating incorrectly shall be repaired or replaced prior to start of the Landscaping Establishment period and at no cost to the Owner. 

808-5 Record and As-Built Drawings  of the Standard Specifications is modified to add:
The Contractor shall submit to the Owner’s Representative, prior to Substantial Completion of the Work, as-built record drawings for the irrigation system installed.  The drawings shall indicate the location of all; meters, backflow preventers, mainlines,  isolation valves, and sleeves / pipelines under paved surfaces.  Sleeves under the roadway shall be identified by roadway station number.  The location of valves and other system appurtenances shall be identified by two or more dimensions from fixed objects such as curbs, or utility structures.  As-built drawings shall be prepared with ink on-mylar.   The preparation of the mylar drawings shall be the Contractor’s responsibility and shall be at the Contractor’s expense.

A set of as-built drawings shall be maintained on the project site at all times.  The as-built drawings shall be updated daily, as the work is performed.  If the as-built drawings are not updated in an accurate or timely manner, The Engineer shall have the authority to order a stop to the irrigation installation work.  The stop shall remain in effect until such time as the as-built irrigation drawings are updated and/or corrected as specified. 

808-6 Method Of Measurement  of the Standard Specifications is revised to read:
The completed landscape irrigation system will be measured based on the units of work listed in the Bidding Schedule, complete-in-place, and as detailed.  System components not specifically listed in the Bidding Schedule are considered incidental to work. 

808-7 Basis Of Payment  of the Standard Specifications is revised to read:
Accepted quantities for the various irrigation system components listed in the Bidding Schedule will be paid for at the contract unit prices for the system components listed in the Bidding Schedule.  No separate payment will be made for incidental irrigation system components not listed in the Bidding Schedule.
S SEQ CHAPTER \h \r 1ECTION 809 - NATIVE PLANT SALVAGE WORK  is hereby added to the Standard Specifications
809-1  
DESCRIPTION
The work under this section shall consist of the salvage of native trees and shrubs using side-boxing techniques, the salvage of cacti using bare-root transplanting techniques, the delivery of salvaged plants to the on-site holding nursery, the maintenance of the salvaged plants in the on-site holding nursery during project construction, and the replanting of the salvaged plants on the project.  

809-2   MATERIALS
809-1.01 Plants to be Salvaged. The native plants to be salvaged shall be as noted on the project plans.  After staking the limits of grading and prior to the start of native plant salvage activities, the Contractor shall schedule an inspection of the project site with the Owner’s Representative.  During this inspection, the plants to be salvaged will be confirmed.

809-1.02 Materials for Boxing and Banding. All materials used for the boxing and banding of the salvaged plant material shall be normal for the native plant salvage industry, and shall be suitable for the work to be performed.

809-3   CONSTRUCTION DETAILS
809-3.01
Vehicular Access to the Site. Vehicular access to the plants to be salvaged shall be from within the approved limits of grading. Vehicular access to plants from areas outside the approved limits of grading is prohibited.

809-3.02
Protection of Existing Plants and Natural Areas to be Preserved-in-Place. All plants and natural areas outside the limits of grading, or designated as to be preserved-in-place, shall be protected during the implementation of the native plant salvage work.
809-3.03
Boxing of Trees and Shrubs. All trees and shrubs shall be salvaged using side-boxing techniques.  Except as may be approved by the Owner’s Representative, the boxing work shall be implemented as follows.

1.  The plants shall be pruned to facilitate salvage work.  Pruning work shall be implemented in accordance with technical bulletin ANSI-A-300-1995.

2.  The sides of the rootball shall be excavated in a manner that maintains an intact root ball and soil mass.

3.  The side panels of the box shall be installed and secured.

4.  The plant shall be watered daily, or at other interval approved by the Owner’s Representative, for a period of not less than 28 days.  The volume of water applied shall be sufficient to keep all soil within the box continuously wet.

5.  Upon completion of the in-field holding and irrigation period, the roots extending below the bottom of the box shall be cut and the bottom box panel shall be installed and secured.

6.  The boxed plant shall then be transported to the temporary on-site holding nursery where it can be irrigated daily. 

7.  Excavations resulting from the removal of plants shall be backfilled. The backfilling of excavations shall be completed on the same day as the plant is removed.  Backfilling operations in areas to be paved shall be performed in accordance with the Standard Specifications for trench/excavation backfill work.

809-3.04   Box Sizes. Except as approved by the Owner’s Representative, minimum box sizes for trees shall be as listed below. Larger box sizes may be utilized if deemed necessary or appropriate by the Contractor. The minimum box sizes are based on caliper of the tree trunk (for single trunk trees) or the combined caliper of the two largest trunks (for multi-trunk trees) as follows:

 

Tree Caliper 
Minimum Box Size


1.0" - 2.5"

24" Box



2.0" - 4.0"

30" Box



3.5" - 5.5"

36" Box



5.0" - 7.5"

42" Box



7.0" - 9.5"

48" Box



9.0" - 11.5"

54" Box



11.0" - 13.5"

60" Box



13.0" - 15.5"

66" Box



15.0" - 17.5"

72" Box

809-3.05   Access to Individual Plants. If necessary, plants not scheduled for salvage may be trimmed or, if within the limits of grading, removed as needed to obtain access and safe working conditions around individual plants to be salvaged.  Removal and trimming work shall be as approved by the Owner’s Representative.

809-3.06  Plant Identification Numbers. Immediately following the installation of box side panels, the identification number for each salvaged (boxed) plant shall be clearly and conspicuously painted on two sides of the box.  Plant identification numbers shall be as noted on the project plans.

809-3.07  Salvaging of Cacti, Ocotillo, and Stem Succulents. All cacti, ocotillo, and stem succulents shall be salvaged using bare-root transplanting techniques.  The extent of the root system retained with the plant shall be normal for the industry and shall be as required for successful bare root transplanting.

All salvaged cacti, ocotillo, and stem succulents shall be transported to the temporary on-site holding nursery and healed-in.  

809-3.08  Temporary Plant Holding Nursery. The Contractor shall establish and maintain a temporary holding nursery/area for plants salvaged from the site.  The Contractor shall be responsible for all labor, materials, equipment, tools, and other resources necessary for the establishment and operation of the nursery. The nursery location shall be approved by the Owner’s Representative.

The on-site holding nursery shall be developed with an automatic drip irrigation system for all boxed trees and shrubs.  The Contractor shall be responsible for the design, installation, operation, and subsequent removal of the irrigation system.  The drip irrigation system shall be as approved by the Owner’s Representative.

Temporary fences to control access to the holding nursery, if deemed necessary by the Contractor, shall be furnished, installed, maintained, and subsequently removed by the Contractor.

809-3.09  Temporary Water Source and Irrigation System. The Contractor shall provide a temporary water source for the holding nursery/area and shall pay all fees for temporary connections, meters, and water used.

809-3.10 Standards for Maintenance of Plants in the On-Site Holding Nursery. All trees and shrubs shall be irrigated daily or at other interval approved by the Owner’s Representative.  The daily application of water shall be sufficient to keep the entire soil volume within the root ball continuously moist.  Irrigation applications shall be adjusted based on changes in weather conditions.
809-3.12  Plant Guarantee. The Contractor shall guarantee the survival and health of all plants salvaged and replanted as part of this contract.  The salvaged native plant guarantee period shall extend for a period of one-year after Substantial Completion of the overall project.  All plants which die during the guarantee period, for reasons other than acts-of-God and/or causes deliberate shall be replaced by the Contractor with plants of the same size and species. Replacements shall be provided at the Contractor’s expense.  To satisfy the plant guarantee requirements, the plant shall: 


1.
Exhibit healthy growth throughout the plant structure.


2.
Be free from significant die back within branches or portions of the plant.


3.
Be reasonably free from insects or other infestations that would reduce the plant’s long-term potential for survival.


4.
Be reasonably free from physical damage to the trunk, branches, or foliage that would reduce the plant’s long term potential for survival.

809-4 METHOD OF MEASUREMENT
The native plant salvage work will be measured on a per each basis for the plant types and sizes listed in the Bidding Schedule.  They will be measured when they are delivered to the on-site holding nursery as healthy plants.

The establishment and removal of the on-site holding nursery will be measured on a lump sum basis as listed in the Bidding Schedule.

The operation of the on-site holding nursery will be measured on a per month basis as listed in the Bidding Schedule.

The replanting of salvaged plants will be paid for on a per each basis for the plant types and sized listed in the Bidding Schedule.  They will be measured when they are installed in the final planting locations and connected to the project irrigation system.

809-5 BASIS OF PAYMENT
The accepted quantities of salvaged plants will be paid for at the contract unit prices (for plants of various types and sizes) listed in the Bidding Schedule.  No payment will be made for plants that are delivered to the on-site holding nursery in a dead, damaged, or unhealthy condition.

Payment for the establishment / removal of the on-site holding nursery will be paid for as follows:

A.  50% of the lump sum amount at the time the nursery is set-up and made fully operational with an automatic irrigation system.

B.  50% of the lump sum amount when the nursery is removed from the site and the area cleaned-up and seeded.

Payment for the operation of the on-site holding nursery will be paid for at the contract unit price per month listed in the Bidding Schedule.

Payment for the replanting of the salvaged plants will be paid for at the contract unit prices (for plants of various types and sizes) listed in the Bidding Schedule.


SECTION 810 - EROSION CONTROL AND POLLUTION PREVENTION  of the Standard Specifications is revised to read:

810‑1
DESCRIPTION

810-1.01  General.  On projects where an Arizona Pollutant Discharge Elimination System or equivalent National Pollutant Discharge Elimination System (AZPDES/NPDES) permit is required, the Contractor shall implement the requirements of the permit for sediment and erosion control due to stormwater runoff during construction, as specified under the AZPDES/NPDES Construction General Permit AZG2008-001.  The Agency and the Contractor shall prepare and submit separate Notices of Intent (NOI) and Notices of Termination (NOT) forms for the project. The Contractor shall copy their AZPDES NOI Application and NOI Certification to the owner of the Municipal Separate Storm Sewer System (MS4) (i.e. Pima County Department of Environmental Quality, City of Tucson Stormwater Management or Town of Marana Environmental Engineering). The Contractor shall copy their AZPDES NOT Acknowledgement to the owner of the MS4 upon project stabilization.  Copies of all NOI and NOT documentation shall be placed in to the SWPPP.

The Agency has prepared a Stormwater Pollution Prevention Plan (SWPPP), which includes a narrative description of the proposed measures to be implemented, sequence of construction activities, and a site-specific diagram indicating the proposed locations where erosion control devices or measures may be required during construction.  This SWPPP is included in the Special Provisions. A list of subcontractors and key field personnel contact numbers shall be placed into the SWPPP.  Prior to the start of construction, each Contractor and all subcontractors shall be asked to sign a certification that they understand all requirements of the AZPDES/NPDES permit. Signed certifications shall be placed into the SWPPP.  

The work under this item shall include furnishing, installing, maintaining, removing and disposing of temporary sediment and erosion control measures such as silt fences, check dams, sediment basins, netting,  sediment logs/wattles, and other erosion control devices or methods as shown in the SWPPP and in the Special Provisions.

Permanent erosion control will be constructed under the specific items found in the plans and listed in the Special Provisions and bid schedule.

810-1.01 (a) Stormwater Implementation Plan

Contractor will provide an implementation plan describing the SWPPP activities associated with the construction sequencing of the project and how all requirements of the SWPPP will be accomplished during all phases of construction. All disturbed slopes that will not be stabilized within the SWPPP mandated 14 days must have temporary stabilization installed.

810‑1.02  Erosion Control.  Erosion controls, both temporary and permanent, shall be installed in accordance with phasing provisions in the approved SWPPP and coordinated with the related construction. Erosion controls must be provided within 14 days of completion of land disturbance. This applies to each location within a project area.

Perimeter control is required before work begins for all down-slope and some side-slope boundaries, unless the project is designed with sediment basins.

Stockpiles must have sediment control, except when actively worked. Sediments controls are required during weekends and evenings. Stockpiles cannot be placed in washes, surface waters, curb and gutter, or streets leading to these conveyances.

All work specified in this subsection will be temporary for use during construction.

The Contractor shall be responsible for maintaining all erosion and pollution control devices in proper functioning condition at all times.

When deficiencies in the erosion control devices or other elements of work listed herein are noted by inspection or other observation, specified corrections shall be made by the Contractor by the end of the day or work shift, or as directed by the Engineer.

Work specified herein which is lost, destroyed, or deemed unacceptable by the Engineer as a result of the Contractor’s operations shall be replaced by the Contractor at no additional cost to the Agency.  Work specified herein which is lost or destroyed as a result of natural events, such as excessive rainfall, shall be replaced by the Contractor and be paid for in accordance with the requirements of Subsection 109-3.

In cases of serious or willful disregard for the protection of the waters of the U.S. and/or natural surroundings by the Contractor, the Engineer will immediately notify the Contractor of such non-compliance.  If the Contractor fails to remedy the situation within 24 hours after receipt of such notice, the Engineer may immediately place the erosion and/or other pollution control elements in proper condition and deduct the cost thereof from moneys due the contract. 

810‑1.03  Other Pollutant Controls.  The work shall include implementing controls to eliminate the discharge of pollutants, such as fuels, lubricants, bitumens, dust palliatives, raw sewage, wash water, silt laden water, and other harmful materials into storm and other off-site waters.  The work shall include the implementation of spill prevention and material management controls and practices to prevent the release of washoff of pollutants.  These controls and practices shall be specified in the SWPPP and shall include delivery and storage procedures for chemicals and construction materials, material use, stockpile management, liquid and solid waste management, hazardous waste management, disposal and cleanup procedures, the Contractor’s plans for handling of potential pollutants, and other pollution prevention measures as required.

Handling procedures for potential pollutants shall also be included in the Contractor’s “good housekeeping” practices as specified herein. At the preconstruction conference, the Contractor shall specify “good housekeeping” practices and requirements, on-site and off-site tracking control, protection of equipment storage and maintenance areas, sweeping schedule of highways and roadways related to hauling activities, a construction sequence of major activities, Spill Prevention and Response Plan, and a listing of potential pollutants in the SWPPP.

If concrete washout activities occur and there is an AZPDES Construction General Permit (402 Permit) for the site, ADEQ’s Aquifer Protection Type 1.12 General Aquifer Protection Permit (APP) shall be followed. If there is no 402 permit and concrete washout activities occur, a separate APP permit shall be obtained by the Contractor.
Vehicle/equipment washing is not an allowable discharge covered under the SWPPP.  Contractor shall apply for and obtain a type 3.03 General APP if vehicle washing will be done on site.  Contractor shall also provide copies of their Type 3.03 General APP Permit for vehicle/equipment wash down areas for placement into the SWPPP as well as any other permits required

Contractor must identify locations of the following on the SWPPP Site Map:  Vehicle/equipment wash down area, concrete wash out areas, staging yard/area, chemical storage area, equipment maintenance and repair areas, stockpile areas and equipment and construction material storage areas. 

810-1.04 Staging/Storage Yard. If the Contractor has entered into a separate agreement with an owner or lessee of private property to obtain property for use as a storage or staging area, the Contractor shall assume all responsibilities for compliance with the AZPDES/NPDES regulations for this property.  Contractor shall ensure that activities at this location do not affect the AZPDES permit held by the Agency.

The Agency shall state in its SWPPP that this area is under the control of the Contractor.

810-2 MATERIALS

810‑2.01  Silt Fence.  Material requirements for silt fences, including posts, wire support fencing, and fasteners, shall be in accordance with Section 915.  Geotextile fabric shall conform to the requirements of Subsections 1014-1 and 1014-8, except that the filter cloth shall be woven polypropylene, and the fabric Apparent Opening Size shall be between numbers 20 and 50 U.S. Standard sieve sizes when tested in accordance with ASTM D 4751.

810-2.03  Riprap and Rock Mulch.  Riprap for culvert inlet and outlet protection and cut and fill transitions designated on the plans shall conform to the requirements of Section 913.

Rock mulch for headwall and wingwall treatments and rock check dams designated on the plans shall conform to the requirements of Section 803. 

810-2.04  Sand Bags and Gravel Bags.  Sand and gravel bags, when filled shall measure approximately 18 inches long by 12 inches wide by   3 inches thick, and weight approximately 33 pounds. Bags shall be manufactured from polypropylene, polyethylene, or polyamide woven fabric with the following characteristics:

	Unit Weight, Minimum, oz. Per sq. yd.
	4 

	Mullen Burst Strength, Exceeding, psi.
	300 

	Ultraviolet Stability, Exceeding, %
	70


Material used to fill sand bags shall be clean sand or a clean sandy soil free of silt, as approved by the Engineer.

Gravel fill shall be between 0.4 and 0.8 inches in diameter, and shall be clean and free from clay balls, organic matter and other materials.

810-2.05  Erosion Control Sediment Logs.  Erosion control sediment logs shall be composed of weed-free, 100 percent virgin aspen wood excelsior or rice straw in a tube of non-biodegradable polyester or high-density polyethylene netting. Netting at each end of the log shall be secured with metal clips or knotted ends to assure fiber containment. The nominal diameter of the logs shall be from 9 to 20 inches as specified on the plans. The length of the rolls shall be from 7 to 25 feet as specified on the plans.

810-2.06  Sediment Wattles.  Sediment wattles shall be manufactured rolls composed of weed‑free, 100-percent virgin aspen wood excelsior or rice straw, encased in a tube of long-term photodegradable plastic or biodegradable natural fiber netting with a maximum one-inch by one-inch grid.  Netting at each end of the log shall be secured with metal clips or knotted ends to assure fiber containment. Sediment wattles shall have nominal diameters of 9, 12, or 18 inches, with lengths from 7 to 25 feet, as specified on the plans.  Fibers shall be evenly distributed throughout the wattle.

810-2.07  Curb Inlet Guard. Curb drain inlet guards shall be manufactured systems composed of high density polyethylene (HDPE) support brackets, an HDPE outer jacket and an integrated particle filter. Segments shall be adjusted and overlapped to fit the drain opening.

810-3  CONSTRUCTION REQUIREMENTS

Prior to the start of construction, the Engineer and Contractor will jointly review the SWPPP, make any revisions needed, and approve and sign the SWPPP.  The Contractor shall use the signed SWPPP provided at the pre-construction meeting, and implement the SWPPP as required throughout the construction and establishment periods.  The Engineer and Contractor will perform a minimum of one routine inspection of disturbed areas that have not been stabilized at least once every 14 calendar days and within 24 hours of the end of a 0.5 inch rainfall.  Reduced inspection frequency can occur when the site has been temporarily stabilized.  The reduced inspection frequency is once every 28 days and before predicted rainfall events and after 0.5 inch rainfall events. 

After each inspection, the Contractor shall document the findings and revise the SWPPP as necessary.  The Engineer and Contractor shall jointly approve and sign each revision to the SWPPP before implementation.  The Contractor shall complete revisions to the SWPPP within 15 calendar days following notification if ADEQ determines the SWPPP is deficient. The Contractor shall amend the SWPPP, as needed and record inspection results in the SWPPP within 15 business days after an inspection by local, state or federal officials.  Changes to the SWPPP must be implemented in the field within 7 calendar days, or before the next rainfall event.

Maintenance of erosion and sediment control devices will follow the schedule outlined in Part IV, I. of the CGP No.AZG2008-001.  The Contractor shall maintain all related erosion control elements in proper working order.

No condition of local grading ordinances or the SWPPP shall release the Contractor from any responsibilities or requirements under other environmental statutes or regulations.

Erosion control and pollution prevention work specified in the contract which is to be accomplished under any of the various contract items will be paid for as specified under those items.

Final stabilization is met when all soil disturbing activities have been completed, temporary Best Management Practices have been removed and disposed of, and either a uniform perennial vegetative cover with a density of 70% of the native background has been established on all unpaved areas, or equivalent permanent stabilization measures are in place.  Until final stabilization of the project, the Contractor shall have the charge and care thereof and shall take every precaution against injury or damage to any part thereof by the action of the elements, or from the nonexecution of the work. The Contractor shall rebuild, repair, restore, and make good all injuries or damages to any portion of the work occasioned by any of the above causes before final stabilization.  No reimbursement shall be made for work necessary due to the Contractor’s failure to comply with the requirements of the SWPPP.  The original completed SWPPP shall be returned to the Agency.

Except as specifically provided under Subsection 108-4, in the case of suspension of work from any cause whatsoever the Contractor shall be responsible for the project and shall take such precautions as may be necessary to prevent damage to the project, provide for normal drainage and shall erect any necessary temporary structures, signs, or other facilities.  During such period of suspension of work, the Contractor shall properly and continuously maintain, in an acceptable growing condition, all newly established plantings, seedlings and soddings, furnished under its contract and shall take adequate precautions to protect new tree growth and other important vegetative growth against injury.

Erosion control features shall be temporary or permanent, as designated herein.  All temporary erosion control features specified for removal shall become the property of the Contractor, and shall be removed and disposed of by the Contractor upon final stabilization. During removal, all sediment shall be disposed of, and the area restored to a finished condition as shown on the plans, or as directed by the Engineer.
810-3.01  Silt Fences.  Installation and maintenance requirements for silt fences shall be accordance with Section 915, unless otherwise specified.

810-3.03  Riprap and Rock Mulch.  Ripraps used in culvert inlet and outlet protection and cut and fill transitions; and rock mulch treatments for headwalls, wingwalls, and rock check dams; shall be installed in accordance with the project plans and details or as directed by the Engineer.

Rock shall be installed so as to conform to and completely cover the treatment area shown on the plans with a uniform, cohesive rock unit.  The rock shall not impede flow into the treatment area and shall be feathered at the outflow.

Accumulated debris shall be removed and disposed of by the Contractor after each rain storm, or as directed by the Engineer.

Pipe treatments, headwall and wingwall treatments, and cut and fill transitions are permanent project features, which shall remain in continuous service after installation and project completion.

Rock check dams shall remain in service until the seeding work commences or until they are no longer needed, as approved by the Engineer.  When use of a rock check dam is discontinued, the materials shall be removed and wasted on site in a manner that will not impede designed drainage flows, as approved by the Engineer.

810-3.04  Sand Bags and Gravel Bags.  The work shall include supplying bags and sand or gravel, preparing the filled bags, and installing filled bags where shown on the plans or as approved by the Engineer.

Gravel bags shall be used for drain inlets surrounded by asphaltic concrete or paved surfaces.

Bags in the vicinity of curbs and catch basins shall be installed to 2 inches below the height of the adjacent curb to allow drainage into the drainage structure.  Flow during a severe storm shall not overtop the curb. When sediment depth behind the bags reaches one-third the height of the bag, the sediment shall be removed and disposed of in accordance with local, state, and federal laws and permit requirements.

810-3.05  Erosion Control Sediment Logs.  Erosion control sediment logs shall be installed in channel bottoms, around catch basins, as check dams, or on slopes, in accordance with the project plans and details, or as directed by the Engineer in accordance with the manufacturer’s instructions. Stakes shall be located every two feet to secure the logs. Each stake shall be intertwined with the netting on the downstream side of the log and driven approximately two feet into the ground. Soil shall be tamped against the upstream side of the roll to assure that storm water is forced to flow through the log rather than under it. There shall be no gaps between the log and soil. 

The ends of adjacent logs shall be abutted tightly together so that water cannot undermine the logs. If the width of the ditch/channel is greater than the length of one log, the ends of adjacent logs shall be overlapped a minimum of 24 inches. 
When allowed by the SWPPP, sediment logs installed in drainage channel bottoms shall be perpendicular to the flow of the water, and shall continue up the channel side slope two feet above the high water flow line. Spacing of the logs shall be as specified in the project plans.

When sediment logs are used to construct check dams, the logs placed on the ground shall be buried four to six inches deep as shown on the project plans.

810-3.06  Sediment Wattles.  Sediment wattles shall be installed on slopes as shown on the project plans, and in accordance with the manufacturer’s instructions, or as directed by the Engineer. Trench depth shall be one-third the width of the wattle. Excavated material shall be placed along the downhill side of the trench. The wattle shall be in continuous contact with the bottom and sides of the trench. Sediment wattles shall be secured with wooden stakes spaced 5 feet apart and a maximum of 1 foot from the ends of the wattle. Stakes shall extend a minimum depth of 12 inches into the soil and a maximum height of 3 inches above the wattle surface.  The ends of adjacent wattles shall be abutted tightly together.

810-3.07 Curb Inlet Guard. Curb inlet guards shall be used at curb drain inlets as shown on the project plans and in accordance with manufacturer’s instructions, or as directed by the Engineer. The guard shall be anchored using gravel bags.

When sediment in front of the guard reaches one-third the height, the sediment shall be removed and disposed of in accordance with local, state, and federal laws and permit requirements. 

810-4  METHOD OF MEASUREMENT
Work required by the SWPPP as included in the bid package, and as may be approved prior to construction, and “good-housekeeping” practices and requirements will be measured on a lump sum basis under AZPDES/NPDES (Original).

No measurement or direct payment will be made to the Contractor for time spent in reviewing or revising the SWPPP, or providing other required documentation, the cost being considered as included in the price for the Item AZPDES/NPDES (Original).

If circumstances require changes to the approved SWPPP and such changes are determined by the Engineer to be beyond the scope of AZPDES/NPDES (Original), force account work may be authorized under Item AZPDES/NPDES (Modified).

Permanent erosion control will be measured and paid under the specific items found in the plans and listed in the Special Provisions and bid schedule.

810-5  BASIS OF PAYMENT

Payment for AZPDES/NPDES (Original) will be made at the contract lump sum price which shall be full compensation for supplying and furnishing all materials, facilities, and services and performing all work involved as specified herein.

Partial payments under this item shall be made in accordance with the following provisions:

(1)  When work shown on the (approved) SWPPP is in place, 50 percent of the amount bid for AZPDES/NPDES (Original) will be paid.

(2)  40 percent of the bid amount will be paid incrementally over the life of the contract to cover maintenance. In the event that deficiencies exist with regard to Materials or Construction Requirements, Agency will withhold payment until such time as Contractor mitigates the deficiencies.

(3)  The remaining 10 percent will be paid upon final stabilization of the project.

No additional payments will be made for this item of work.

The work under this item shall include furnishing, installing, maintaining, removing and disposing of temporary erosion control measures such as silt fences, check dams, straw barriers, and other erosion control devices or methods as shown in the Storm Water Pollution Prevention Plan (SWPPP) and in the Special Provisions.

The work shall also include maintaining permanent erosion control measures such as culvert inlet and outlet protection, cut and fill slope transitions, headwall and wingwall treatments, and other permanent erosion control devices or methods as shown in the SWPPP.  The cost of furnishing and installing these items will be paid under the specific items found in the plans and listed in the Special Provisions and bid schedule.

The work shall also include regular inspections by the Contractor at the frequency described in Section 810-3 and the SWPPP.
When circumstances require changes to the approved SWPPP and such changes are determined by the Engineer to be beyond the scope of AZPDES/NPDES (Original), payment will be made in accordance with the requirements of Subsection 109-5, Force Account work.  Payment will be made under Item AZPDES/NPDES (Modified).

SECTION 908 - CONCRETE CURBS, GUTTERS, SIDEWALKS AND DRIVEWAYS

908-1  DESCRIPTION of the Standard Specifications is modified to add:

The work under this section shall also include the installation of Detectable Warning Strips at curb access ramps, median refuge areas and concrete landing areas.

908-2  MATERIALS   of the Standard Specifications are modified to add: 

908-2.05  Detectable Warning Strip:

The detectable warning strip panel shall consist of prefabricated panels constructed of either vitrified polymer composite, polymer concrete composite or approved equal. The prefabricated panels shall have truncated domes aligned in the direction of travel in a square or radial grid pattern, compositely imbedded on a flat substrate, and shall meet the requirements of the ADAAG, Americans with Disabilities Act Accessibility Guidelines, and the details shown on the project plans.

Detectable warning strips shall contrast visually with the adjoining pedestrian access route, either light-on-dark or dark-on-light. The strip shall be “safety yellow” (Federal Color No. 33538) with an optional color being Terracotta or Colonial Red (Federal Color No. 20109). The color shall be an integral part of the material. Alternate colors may be authorized by the Engineer.

The detectable warning strip shall be a pre-fabricated panel. A dotted micro textured surface on top of and between the truncated domes for added slip resistance is preferred. On-site fabrication of the panels or truncated domes is prohibited. Detectable warning strips shall be non-flammable and shall not be subject to spalling, chipping, delamination, cracking, or separation throughout the warranty period. The warranty period shall be 10 years from the date of installation and be issued to the agency.

All access ramps within the project shall use the same detectable warning strip product, unless authorized by the Engineer. 

The prefabricated detectable warning strip panels shall meet the following physical characteristics: 

A.  Minimum compressive strength of 8,000 psi (ASTM C39) for concrete and 18,000 psi (ASTM D695) for polymers.

B.  Minimum tensile strength of 1,500 psi (ASTM C496) for concrete and 10,000 psi (ASTM D638) for polymers.

C.  Minimum flexural strength of 2,500 psi (ASTM C947 and C293) for concrete and 24,000 psi (ASTM D 790) for polymers.

D.  Minimum slip resistance of FA = 0.50 Dry and 0.6 Wet (ASTM C 1028) for concrete and polymers.

E.  Maximum abrasion volume loss of 0.92 inches³/7.75 inches² (when tested in accordance with ASTM C418) or a minimum abrasion resistance of 500 (when tested in accordance with ASTM C501).

F.  Maximum water absorption of  5.0 % (ASTM C140) for concrete and 1.0 % (ASTM D570) for polymers 

Test results from an independent Geotechnical Testing Laboratory indicating conformance with the applicable physical characteristics A thru F above shall be submitted to the Engineer for approval prior to placement of the detectable warning strips. 

908-3
CONSTRUCTION REQUIREMENTS  the first sentence of the fifteenth paragraph of the Standard Specifications is revised to read:

Contraction joints (weakened-plane joints) in curbs, gutters and sidewalks shall be constructed at a maximum of 10 foot (3 meters) intervals, and shall coincide with contraction joints in adjacent concrete pavement or existing concrete curb and sidewalk.

908-3
CONSTRUCTION REQUIREMENTS  of the Standard Specifications is modified to add:

Detectable warning strip installation shall be in accordance with the manufacturer’s instructions and current industry practices.  In case of discrepancy, the manufacturer’s instructions shall govern. Detectable warning surfaces shall be recessed into the access ramp so that the surface of the detectable warning strip, exclusive of the dome, is flush, to a tolerance of plus or minus one-sixteenth of an inch (1/16 inch) with the surface of the ramp. The detectable warning strip shall imbed a minimum of three-eights of an inch (3/8 inch) into the surface of the access ramp or median refuge area, exclusive of the height of the truncated domes.

Prefabricated detectable warning strip panels shall be utilized for both new construction and retrofit installations. Surface applications dependent on an adhesive bonding agent(s) and anchored systems are not approved for use.

The manufacturer of the detectable warning strip panels shall have an active installation certification program. The installer must be certified by the manufacturer in accordance with manufacturer specifications and current industry practices. The installer must provide the certification to the Engineer prior to placement of the detectable warnings strips.

908-4
METHOD OF MEASUREMENT  of the Standard Specifications is modified to add:

Curb access ramps and concrete landing areas will be measured as a unit for each access ramp and concrete landing area installed, complete in place. The measurement limits for curb access ramps and landing areas will be shown on the project plans.

Median refuge areas will be measured as a unit for each refuge area installed, complete in place. The measurement limits for the median refuge area will be shown on the project plans and the standard details.

Retrofitted detectable warning strips installed on existing curb access ramps and median refuge areas will be measured by the square foot of detectable warning strip area installed, complete in place.

908-5
BASIS OF PAYMENT  of the Standard Specifications is modified to add:

The accepted quantities of curb access ramps, concrete landing areas and median refuge areas, measured as provided above, will be paid for at the contract unit price each, which price shall be full compensation for the work, complete in place, including excavating, removal of unsuitable material, backfill, compaction, grading, forming, furnishing and installing concrete and finishing to the lines and grades shown on the project plans. No separate payment will be made for furnishing and installing the detectable warning strip, its cost being considered as included in the price of the related item.

The accepted quantities of detectable warning strips installed on existing curb ramps and median refuge areas, measured as provided above, will be paid for at the contract unit price per square foot, which price shall be full compensation for the work, complete in place, including but not limited to the removal of concrete, excavation, backfill, compaction, forming, furnishing and placing concrete, detectable warning strip and incidentals necessary to complete the work.

SECTION 909 - SURVEY MONUMENTS

909-1
DESCRIPTION  of the Standard Specifications is modified to add: 

All survey monuments shall be established by a registered Professional Land Surveyor registered in the State of Arizona, and an as-built Record of Survey for the project will be provided.

SECTION 915 - TEMPORARY SILT FENCE

915-4  METHOD OF MEASUREMENT  of the Standard Specifications is revised to read:

There will be no separate measurement for this work. Work shall be incidental to work outlined in Section 810.

915-5  BASIS OF PAYMENT  of the Standard Specifications is revised to read:

There will be no separate payment for this work. Payment will be covered under the items AzPDES/NPDES (Original) or AzPDES/NPDES (Modified) as outlined in Section 810.

SECTION 925 - CONSTRUCTION SURVEYING AND LAYOUT  is hereby added to  the Standard Specifications
925-1  DESCRIPTION

The work under this section shall consist of furnishing all materials, personnel, and equipment necessary to perform all surveying, staking, establishment of all pit boundaries, laying out of haul roads, and verification of the accuracy of all existing control points which have been provided by the Agency.  The control point verification process shall include locating and making ties to all section line, right-of-way, and roadway monuments in the vicinity of the proposed work.  Included in this work shall be all calculations required for the satisfactory completion of projects, including grade and drain, overlay, safety, landscape, rest areas, structures, surfacing projects, or combinations thereof, in conformance with the plans and these specifications.  The work shall include establishing and marking 'as-built' elevations on bridges, and culverts. The work shall be done under the direction of a registered professional engineer or a registered land surveyor employed by the Contractor.  The crew chief shall be NSPS Certified Level III, NICET Certified Level III, or a registered Land Surveyor-in-Training. A minimum of 50 percent of the survey crew shall be either NSPS Certified Level II or NICET Certified Level II. 

The Contractor shall furnish documentation of the qualifications of the survey personnel to the Agency.

When construction of new survey monuments is included with the project, the Agency will identify all survey monuments prior to construction and forward a survey monument staking plan to the Contractor.  Prior to completion of the construction project, as directed by the Engineer, the Agency will stamp the final survey monuments. 

All other existing cadastral corners, such as section corners, quarter corners, intersecting street centerline monuments, and property corners that are destroyed by the Contractor shall be re-established by a registered land surveyor employed by the Contractor. 

Measurement of all pay quantity items will be the responsibility of the Agency. 

When utility adjustments are a part of the contract, the Contractor shall perform all layout work and set all control points, stakes and references necessary for carrying out all such adjustments. 

The Contractor shall not employ or engage the services of any person or persons in the employ of the Agency for the performance of any of the work as described herein. 

925-2  MATERIALS, PERSONNEL AND EQUIPMENT

Materials and equipment shall include, but shall not necessarily be limited to, vehicles for transporting personnel and equipment, properly adjusted and accurate survey equipment, straightedges, stakes, flagging, and all other devices necessary for checking, marking, establishing and maintaining lines, grades and layout to perform the work called for in the contract.  The Contractor shall furnish competent personnel to perform the survey work and layout in accordance with 925-1. 

The Contractor shall furnish all traffic control, including flagging for survey and staking operations, the cost being considered to be included in contract bid item 9250001, CONSTRUCTION SURVEYING AND LAYOUT. Traffic control devices and procedures for construction surveying shall be in accordance with the requirements of the MUTCD and associated ADOT Supplement. 

The Contractor will furnish field books to be used by the Contractor for recording survey data and field notes.  These books shall be available for inspection by the Agency at any time and shall become the property of the Agency upon completion of the work. 

925-3
CONSTRUCTION REQUIREMENTS

925-3.01  General

Prior to beginning any survey operations, the Contractor shall furnish to the Engineer, for approval, a written outline detailing the method of staking, marking of stakes, grade control for various courses of materials, referencing, structure control, pavement markings, and any other procedures and controls necessary for survey completion.  A part of this outline shall also be a schedule which will show the sequencing of the survey and layout work, throughout the course of the contract, listing a percentage of completion for each month.  Section 1150, Chapter 11 of the Arizona department of Transportation (ADOT) Construction Manual shall be used by the Contractor as a guide in the preparation of this outline. The ADOT Construction Manual is available on the ADOT website, through the Construction Group. 

The Agency will provide either traverse or control points for establishing an accurate construction centerline and will establish bench marks adjacent to this line for the proper layout of the work as described herein.  Control points will be located on centerline at the beginning and ending of the project, and at all points of curve (P.C.), points of tangent (P.T.), tangents to spiral (T.S.), spirals to tangent (S.T.), and angle points. On long tangents, additional points will be provided for continuity of line. 

Traverse points, when provided, will be as follows: 

For horizontal control, the Agency will run a traverse from which construction centerline can be established. The control points, delineated by iron pins, marks in concrete, or similar devices, will be located to minimize the likelihood of their destruction during construction activities.  Coordinates of these points and/or ties to construction centerline will be provided. 

For vertical control, the Agency will establish bench marks for the entire length of the project at horizontal intervals not to exceed 2,500 feet. 

Traverse or control points set by the Engineer will be identified in the field to the Contractor. 

The Contractor shall verify the accuracy of the traverse or control points established by the Engineer prior to use.  The Contractor shall, as part of the control point verification process, locate and make ties to any section line, right-of-way, and roadway monuments which will be affected by the proposed work.  After verification of these points, the Contractor shall notify the Engineer in writing of the results of the verification. 

The established initial survey monuments and property corners shall be protected in place and re-established by the Contractor, at no additional cost to the Agency, if disturbed.

For locating and establishing ties to section line, right-of-way, and roadway monuments, the Contractor shall follow the standards listed in Subsection 925-3.02(B). 

Throughout the work, the Contractor shall set all stakes including centerline stakes; offset stakes; reference point stakes; slope stakes; pavement lines, curb lines and grade stakes; stakes for sewers, roadway drainage, pipe, under drains, clearing, paved gutter, guardrail, fence, survey monuments and culverts; blue tops for subgrade, subbase and base courses; control points for bridges, bridge piers, abutments, footings, pile cutoff, pile layout, pier caps, bridge seats, bridge beams, girder profiles and screed elevations; supplemental bench marks; permanent as-built elevation marks; and all other horizontal or vertical controls necessary for complete and accurate layout and construction of the work. Regardless of the staking method, construction stakes shall be marked in such a manner that all construction personnel can easily identify the stake location, elevation, and other appropriate information.

The coordinates of any new control points established by the Contractor during the course of the work shall be given to the Engineer within five working days of control point establishment. 

If errors are discovered during the verification process, and control points do not agree with the geometrics shown in the plans, the Contractor shall promptly notify the Engineer in writing, and explain the problem in detail.  The Engineer will advise the Contractor within five working days of any corrective actions which may be deemed necessary.  

Directed changes to the work shall be reimbursed under Subsection 925-5 and additional contract time may be considered for any delays. 

The Contractor shall be responsible for the proper layout and accuracy of all property markers which are required by the project plans. 

Structure sites shall be accurately profiled and cross-sectioned, and structure control points shall be set and checked to assure the proper construction or installation of each structure.  Profiles shall be approved by the Engineer prior to constructing or installing each structure. All profile survey data shall be entered in field books and preserved as a permanent project record. 

The Contractor shall exercise care in the preservation of stakes, references and bench marks and shall reset them when any are damaged, lost, displaced or removed. 

On all projects, the centerline layout for the final surface course shall be established by instrument survey by the Contractor and shall serve as marks for permanent traffic centerline striping. On projects requiring Contractor striping, the Contractor shall set points at intervals of not greater than 50-feet for each traffic lane at the beginning and ending of each yellow stripe, and at the beginning and ending of gores and tapers. 

The Contractor shall also provide control points on the roadway, satisfactory to the Engineer, corresponding to the locations of all transition points for all lines of striping, including the beginnings, ends, breaks, and changes in the striping, including all tapers in the striping and pavement edges. 

A minimum of two weeks prior to any paving activities, the Contractor, the Contractor’s surveyors, the pavement marking subcontractor, and the Engineer shall meet to discuss the survey control for the applications of all temporary and permanent striping. At this meeting the Contractor shall provide a written plan, satisfactory to the Engineer, to provide survey control and layout of the temporary and permanent striping in a timely manner. 

On projects that include no-passing zones, the Contractor shall also coordinate the survey layout of such zones with the Agency at least five working days before placement of the related pavement marking. 

On projects where traffic is being carried through the work zone, pavements shall be marked for traffic centerline delineation before the end of each work shift.  Temporary pavement markings shall conform with the requirements set forth under Subsection 701-3.05 of these specifications and any subsequent modifications thereto. 

Any discrepancies in grade, alignment, earthwork quantities, locations or dimensions detected by the Contractor shall immediately be brought to the attention of the Engineer.  No changes in the project plans will be allowed without the approval of the Engineer.  Requests for verification of earthwork quantities shall be in accordance with Subsection 203-2.01. 

The Agency reserves the right to make inspections and random checks of any portion of the staking and layout work. If, in the Engineer's opinion, the work is not being performed in a manner that will assure proper controls and accuracy, the Engineer will order any or all of the staking and layout work redone at no additional cost to the Agency. 

If any portion of the Contractor's staking and layout work is ordered redone, resulting in additional rechecking by the Agency, the Agency shall be reimbursed for all costs for such additional checking. The amount of such costs will be deducted from the Contractor's monthly estimate. 

Inspection of the Contractor's layout by the Engineer and the acceptance of all or any part of it shall not relieve the Contractor of its responsibility to secure the proper dimensions, grades and elevations of the several parts of the work. 

925-3.02  Resetting Monuments: 

(A)  General.  The Contractor shall be responsible to maintain all existing monumentation, including section line, right-of-way, and roadway monumentation. Monumentation disturbed during construction shall be re-established by the Contractor, and recorded at the appropriate county recorder's office, at no additional cost to the Agency.

(B)  Monumentation Standards.  Section corner, quarter corner, and property corner monuments shall be re-established following the procedures in the current Manual of Surveying Instructions, published by the U.S. Department of the Interior, Bureau of Land Management, and all applicable statutes and requirements specified in the current Arizona State Board of Technical Registration's “Arizona Boundary Survey Minimum Standards.” 
(C)  Procedures.  Section line, right-of-way, and roadway monumentation re-established by the Contractor shall bear the registration number of the Land Surveyor in responsible charge of the location. 
Monuments used to define section lines shall be stamped in accordance with the current Manual of Surveying Instructions, published by the Department of Interior, Bureau of Land Management. Roadway monumentation shall be stamped in accordance with the requirements of the appropriate municipal jurisdiction. 

Monuments that are re-established shall be recorded at the appropriate county recorder's office, and a copy of the Corner Recordation documentation shall be submitted to the Engineer within five working days of recordation. 

925-3.03  Office Survey Work

The Contractor shall be compensated for office work associated with project survey under the following circumstances: 

(A)  When the project plans fail to provide sufficient information to lay out the project or any part thereof.; 

(B)  When the Contractor performs office survey work based on erroneous plans information which results in the duplication of work;

(C)  If the Agency should change any plans information for which the Contractor has already performed office work which results in the duplication of that work.

The Contractor shall not be due compensation for any office survey work: 

(A)  When information provided in the plans is sufficiently complete to allow any additional information necessary for the complete layout of the project to be routinely calculated;

(B)  When the Contractor fails to inform the Engineer of discovered plan errors prior to the performance of any extra office survey work;

(C)  That is included in any other existing pay item. 

The Contractor shall inform the Engineer in a timely manner of any omissions, ambiguities, or errors which the Contractor feels may result in extra office survey work, so as not to delay the project or create any unnecessary calculations.

All office survey work shall be documented by the Contractor and verified by the Engineer for compensation.  Documentation shall consist of at least a detailed office diary specifically addressing the work involved in the alleged problem area.  The Contractor may be required to provide the calculations, charts, graphs, drawings, or any other physical evidence which will verify the extra work. 

925-3.04  Survey Manager.  The Contractor shall be compensated for a survey manager when deemed necessary for extra work ordered by the Engineer.  The use of a survey manager, along with all survey manager duties required as a result of the additional work, must be authorized in advance by the Engineer. The survey manager shall be a Registered Land Surveyor in the State of Arizona. 
925-4  METHOD OF MEASUREMENT

Construction surveying and layout will be measured as a single complete unit of work. 

One-, two-, and three-person survey parties, survey managers, and office survey technicians will be measured by the hour to the nearest half hour. 

925-5  BASIS OF PAYMENT

Payment for construction surveying and layout will be by the lump sum and will be made as follows: 

The approved schedule showing the sequencing and percentage of the survey and layout work, as submitted under Subsection 925-3, shall be the basis on which monthly progress payments shall be made. This schedule shall be subject to periodic review, at the request of either party, if the survey and layout work lags or accelerates.  If necessary the schedule will be revised to reflect changes in survey and layout progress. When approved, the revised schedule will become the basis of payment. 

If additional staking and layout are required as a result of additional work ordered by the Engineer, such work will be paid for at the respective predetermined rates as follows:
ONE-PERSON SURVEY PARTY

$   65.00

TWO-PERSON SURVEY PARTY

$ 100.00

THREE-PERSON SURVEY PARTY

$ 135.00

SURVEY MANAGER



$ 100.00

OFFICE SURVEY TECHNICIAN

$   70.00

Should such additional work require the Contractor to pay travel and subsistence costs for the survey party or survey parties utilized, payment for travel and subsistence will be made under the provisions of Subsection 109.04, except that no mark-up will be allowed for profit and overhead.  The Engineer will be the sole judge as to whether the additional work shall be performed by the Contractor or by Agency forces. 

The amount per hour for a one-person, two-person, or three-person survey party includes the cost of all work, as defined in the first paragraph of subsection 925-2, necessary to complete the extra work. 

Traffic control and flagging necessary because of the additional staking and layout required as a result of extra work ordered by the Engineer, or additional work resulting from contract expansion and ordered by the Engineer, shall conform to the requirements of Section-701, Maintenance and Protection of Traffic. 

No payment will be made for the resetting of stakes, references, bench marks, and other survey control. 

The amount per hour for a survey manager and an office survey technician shall include all necessary office supplies and equipment, such as calculators and computers. 

Unless otherwise directed by the Engineer, requests for payment for additional survey work performed shall be submitted prior to the end of the monthly estimate billing period during which the work is performed. 

SECTION 926 - ENGINEER’S FIELD OFFICE

926-1
DESCRIPTION   of the Standard and Supplemental Specifications is modified to add:

The work under this section shall also consist of providing and maintaining two (2) Field Offices for the use by the Engineer. 

926-3
CONSTRUCTION DETAILS

926-3.01  General   of the Standard and Supplemental Specifications is modified to add:

One Field Office shall be furnished per the specifications and requirements with a minimum of 150 square feet of floor space, and an additional Field Office shall be furnished with a minimum of 100 square feet of floor space with furnishings as indicated under subsection 926-3.03 of the Standard Specifications.

926-3.02  Basic Requirements

(C) Telephone   of the Standard and Supplemental Specifications is modified to add:

The Contractor shall furnish four cellular telephones plus a landline, together with one Internet connection and service.  The telephone landline could be shared between the two Field Offices.

926-4
METHOD OF MEASUREMENT  of the Standard Specifications is modified to add:

The lump sum payment for these services specified shall be included in the lump sum cost for the Engineer’s Field Office.

926-5
METHOD OF PAYMENT  of the Standard Specifications is modified to add:

The lump sum bid shall include the cost of the two (2) Engineer’s Field Offices, telephone landline, Internet connection and service, and all cellular equipment associated with obtaining, operating, insuring, and maintaining four cellular telephones, and telephone landline for use by the Engineer, including the cost of the calls originating from the cellular telephones.

ITEM NO. 9300004 – BUS SHELTER PAD
1.  DESCRIPTION:

The work under this item consists of furnishing all equipment, labor and materials required to construct a bus shelter pad using Portland cement concrete, at the locations shown on the plans and in accordance with the details shown on the plans and the requirements of these specifications.
2.  MATERIALS:

Portland cement concrete shall conform to the requirements of Sections 1006 of the Standard Specifications.  Concrete shall be Class S.

All other materials shall conform to the requirements of Section 908-Concrete Curbs, Gutters, Sidewalks and Driveways of the Standard Specifications.
3.  CONSTRUCTION DETAILS:

Construction shall be in accordance with the details shown on the plans and shall conform to Section 908-Concrete Curbs, Gutters, Sidewalks and Driveways of the Standard Specifications.
4.  METHOD OF MEASUREMENT:

Measurement of this item will be as a unit for each bus shelter pad.

5.  BASIS OF PAYMENT:

The accepted quantities of this item, measured as provided above, will be paid for at the contract unit price per each, which price shall be full compensation for the item, complete in place, including furnishing and placing embankment material, excavating, backfilling, grading, and compacting.
ITEM NO. 9300111 – MISCELLANEOUS WORK (ARTWORK)
1.  DESCRIPTION:

The work under this item consists of furnishing all equipment, labor and materials required to construct a graded surface and concrete footers for the artwork components. The work also consists of the placement of artwork components onto the pad and/or footers. The location and specific footprint areas for the art components shall be decided upon during the construction phase. The artwork components may consist of several elements that will be placed within the described footprint. The artists will create the art components with separate funds and will require coordination with the Engineer and the Contractor for creating a pad and/or concrete footers as well as placing the artwork onto the pad and/or concrete footers.
2.  MATERIALS:

All materials shall conform to the requirements of Section 203-Earthwork, Section 1003-Reinforcing Steel, and Section 1006-Portland Cement Concrete of the Standard Specifications.

3.  CONSTRUCTION DETAILS:

The approximate footprint dimensions for the artwork will be a maximum of thirty feet (30’) and a minimum of twenty feet (20’) in width and a maximum of forty feet (40’) and minimum of thirty feet (30’) in length along the roadway.
Construction shall be directed by the Artist and shall be approved by the Engineer. Construction shall conform to the requirements of Section 203-Earthwork, Section 601-Concrete Structures, and Section 605-Steel Reinforcement of the Standard Specifications.

4.  METHOD OF MEASUREMENT:

Measurement for this item shall be measured and paid for in accordance with the requirements of Subsection 109-5, Extra and Force Account Work, of the Standard Specifications.
5.  BASIS OF PAYMENT:

Payment for this item shall be in accordance with the requirements of Subsection 109-5, Extra and Force Account Work, of the Standard Specifications.
ITEM NO. 9300113 – MISCELLANEOUS WORK (PANTANO WASH SOIL CEMENT PENETRATION)
1.  DESCRIPTION:

The work under this item consists of, but is not limited to, furnishing all equipment, labor and materials required to remove and replace soil cement bank protection and remove and replace existing barricade railing in order to construct the new storm drain pipe to outlet into the Pantano Wash at the location shown on the plans and the storm drain details.
2.  MATERIALS:

Materials shall be in accordance with the details shown on the plans and shall conform to the requirements of Section 202-Removal of Structures and Obstructions, Section 920-Soil Cement for Bank Protection, Linings and Grade Control Structures, and Section 933-Barricade Railing, of the Standard Specifications.
3.  CONSTRUCTION DETAILS:

Construction shall be in accordance with the details shown on the plans and shall conform to the requirements of Section 202-Removal of Structures and Obstructions, Section 920-Soil Cement for Bank Protection, Linings and Grade Control Structures, and Section 933-Barricade Railing, of the Standard Specifications.
4.  METHOD OF MEASUREMENT:

Measurement for this item will be made on a lump sum basis for performing all work associated with the penetration of the Pantano Wash bank protection with the storm drain pipe. Construction of the storm drain pipe is to be measured separately under the appropriate item of work.
5.  BASIS OF PAYMENT:

The accepted quantity of this item, measured as provided above, will be paid for at the contract lump sum price, which shall be full compensation for the work, complete in place. Construction of the storm drain pipe will be paid for separately under the appropriate item of work.
ITEM NO. 9300200 – MISCELLANEOUS WORK (FIRE STATION DRIVEWAY)
1.  DESCRIPTION:

The work under this item consists of furnishing all equipment, labor and materials required to construct a pavement surface using Portland cement concrete for the Fire Station No. 17 driveways at the locations shown on the plans and in accordance with the details shown on the plans and the requirements of these specifications.  

2.  MATERIALS:

Portland cement concrete shall conform to the requirements of Sections 1006 of the Standard Specifications.  Concrete shall be Class S.

All other materials shall conform to the requirements of Section 908 of the Standard Specifications.
3.  CONSTRUCTION DETAILS:

Construction shall be in accordance with plans and shall conform to Section 908 of the Standard Specifications.
4.  METHOD OF MEASUREMENT:

Measurement of this item will be by the square yard of area constructed.
5.  BASIS OF PAYMENT:

The accepted quantities of this item, measured as provided above, will be paid for at the contract unit price per square yard, which price shall be full compensation for the item, complete in place, including furnishing and placing embankment material, excavating, backfilling, grading, and compacting.
SECTION 1005 - BITUMINOUS MATERIALS FOR SURFACING

1005-3  BITUMINOUS MATERIAL REQUIREMENTS

1005-3.01  Asphalt Cement  of the Standard Specifications is modified to add:

Asphalt cement shall be performance grade (PG 70-10) asphalt binder conforming to the requirements of AASHTO Provisional Standard MP1.  The pressure aging temperature shall be 100º F.  

SECTION 1007 - RETROREFLECTIVE SHEETING  of the Standard Specifications is revised to read:

1007-1  GENERAL REQUIREMENTS
Retroreflective sheeting shall consist of a retroreflective system having a smooth outer surface.  The sheeting shall have a pre-coated adhesive on the back side protected by an easily removable liner.  The sheeting shall conform to all criteria in the most current version of AASHTO M 268 for the applicable type and class or as modified herein.  Retroreflective sheeting of the same color placed on the same sign panel or adjacent sign panels shall be color matched and be from the same manufacturing lot and run.

Only those sign sheeting products currently shown in the Arizona Department of Transportation’s (ADOT’s) Approved Products List (APL) shall be utilized in the performance of this work.  Copies of the most recent version of the APL are available on the internet at:

http://www.dot.state.az.us/ABOUT/atrc/apl.htm. 

Manufacturer’s identification marks shall be fabricated in, or on, the face of the various types of sheeting utilized.  The markings shall be visible from a distance not greater than three feet, and the identification codes shall be furnished to the Engineer.

A Certificate of Compliance, conforming to the requirements of Subsection 106.05, shall be submitted.

1007-2  REFLECTIVE MATERIALS TYPES 

Retroreflective sheeting shall meet the requirements of AASHTO M 268 for the types of sheeting called for in the project plans.  The minimum criteria to be met are those established for Type II sheeting.  Only those products which meet or exceed these requirements and which are listed in the Department’s Approved Products list shall be used.  The specific type of sheeting for each application shall be called for in the project plans.  If no sheeting type is designated, the Contractor shall furnish Type II sheeting.

1007-3  COLOR REQUIREMENTS
The color shall be as specified in the ADOT Manual of Approved Signs or on the project plans.

The Engineer may accept colors by certification or may require the Contractor to furnish laboratory test results.

1007-4  SPECIFIC INTENSITY PER UNIT AREA (SIA) 

The Specific Intensity per Unit Area (SIA) shall meet the minimum requirements of AASHTO M 268 for the type of sheeting called for in the Manual of Approved Signs or the project plans.  

1007-5  COLOR PROCESSING 

Color processing shall meet all requirements specified in AASHTO M 268.  Opaque or transparent colors, inks and paints used in sign fabrication shall be of the type and quality as recommended by the manufacturer of the reflective sheeting.  Only those products listed in the approved Products List shall be used.  Application will be by a screen process which results in uniform color and tone, possessing sharply defined edges of legend and border.  Screen Mesh P.E. 157, using a fill pass, shall be used for applying transparent colors.  After the ink is applied, the inked colors shall meet the minimum SIA requirements for the basic color and the type of sheeting being used.

1007-6
ADHESIVE  

The reflective sheeting shall include either Class 1 or Class 2 adhesive backing as specified in AASHTO M 268.

SECTION 1009 - ASPHALT-RUBBER MATERIAL of the Standard Specifications is revised to read:

1009-1  DESCRIPTION

The work under this section shall consist of furnishing, proportioning and mixing all the ingredients necessary to produce an asphalt-rubber material.  Asphalt-rubber material is also referred to as crumb rubber asphalt (CRA).

1009-2  MATERIALS

1009-2.01  Asphalt-Rubber.

(A)  Asphalt Cement.  Asphalt cement shall be a performance grade (PG) asphalt binder conforming to the requirements of Section 1005.

(B)  Crumb Rubber.  Rubber shall meet the following gradation requirements when tested in accordance with Arizona Test Method 714.

	TABLE 1009-1

	Sieve Size
	Percent Passing

	
	Type A
	Type B

	No. 8
	100
	

	No. 10
	95 - 100
	100

	No. 16
	0 - 10
	65 - 100

	No. 30
	
	20 - 100

	No. 50
	
	0 - 45

	No. 200
	
	0 - 5


The crumb rubber shall have a specific gravity of 1.15 ± 0.05 and shall be free of wire or other contaminating materials, except that Type A crumb rubber shall contain not more than 0.1 percent fabric and Type B crumb rubber shall contain not more than 0.5 percent fabric.  Calcium carbonate, up to four percent by weight of the crumb rubber, may be added to prevent the particles from sticking together.

Certificates of Compliance conforming to Subsection 106.05 shall be submitted.  In addition, the certificates shall confirm that the rubber is a crumb rubber, derived from processing whole scrap tires or shredded tire materials; and the tires from which the crumb rubber is produced are taken from automobiles, trucks, or other equipment owned and operated in the United States.  The certificates shall also verify that the processing does not produce, as a waste product, casings or other round tire material that can hold water when stored or disposed of above ground.

1009-2.02  Asphalt-Rubber Proportions.  The asphalt-rubber shall contain a minimum of 20 percent crumbed rubber by the weight of the asphalt cement.

1009-2.03  Asphalt-Rubber Properties.  Asphalt-rubber shall conform to the following:

	TABLE 1009-2

	Property
	Requirement

	
	CRA Type 1
	CRA Type 2
	CRA Type 3

	Grade of base asphalt cement
	PG 64-16
	PG 58-22
	PG 52-28

	Rotational Viscosity *; 177 (C (350 (F); Pascal·seconds
	1.5 - 4.0
	1.5 - 4.0
	1.5 - 4.0

	Penetration; 4 (C (39.2 (F), 200 g, 60 sec. (ASTM D 5); 0.1 mm, minimum  
	10
	15
	25

	Softening Point;(AASHTO T 53);(C, minimum
	57
	54
	52

	Resilience; 25 (C (77 (F) (ASTM D 5329); %, minimum
	25
	20
	15

	* The viscotester used must be correlated to a Rion (formerly Haake) Model VT‑04 viscotester using the No. 1 Rotor.  The Rion viscotester rotor, while in the off position, shall be completely immersed in the binder at a temperature from 177 to 179 degrees C (350 to 355 degrees F) for a minimum heat equilibrium period of 60 seconds, and the average viscosity determined from three separate constant readings (( 0.5 Pascal·seconds) taken within a 30 second time frame with the viscotester level during testing and turned off between readings.  Continuous rotation of the rotor may cause thinning of the material immediately in contact with the rotor, resulting in erroneous results. 


If, during production, it is determined by testing that asphalt-rubber fails to meet the above requirements for the specified type, the material in which the asphalt-rubber is incorporated and represented by the corresponding test results shall be evaluated for acceptance.  Should the material in which the asphalt-rubber is incorporated be allowed to remain in place, the contract unit price for asphalt-rubber will be adjusted by the percentage shown in Table 1009-3.  Should the asphalt-rubber be in reject status, the Contractor may, within 15 days of receiving notice of the reject status of the asphalt-rubber, supply an engineering analysis of the expected performance of the material in which the asphalt-rubber is incorporated.  The engineering analysis shall detail any proposed corrective action, and the anticipated effect of such corrective action on the performance.  Within three working days, the Engineer will determine whether or not to accept the Contractor’s proposal.  If the proposal is rejected, the material in which the asphalt-rubber is incorporated shall be removed and replaced with material meeting the requirements of the applicable specifications at no additional cost to the Agency.  If the Contractor’s proposal is accepted, the material in which the asphalt-rubber is incorporated shall remain in place at the applicable percent of contract unit price allowed, and any necessary corrective action shall be performed at no additional cost to the Agency.

	TABLE 1009-3

ASPHALT-RUBBER PAY ADUSTMENT TABLE

	Test Property
	CRA Type 1
	CRA Type 2
	CRA Type 3

	
	Test Value
	Percent of Contract Unit Price
	Test Value
	Percent of Contract Unit Price
	Test Value
	Percent of Contract Unit Price

	Penetration
	≥ 10

8-9

< 8
	100

85

70*
	≥ 15 13-14 < 13
	100

85

70*
	≥ 25 23-24 < 23
	100

85

70*

	Softening Point
	≥ 57 55-56 < 55
	100

85

70*
	≥ 54 52-53 < 52
	100 85    70*
	≥ 52 50-51 < 50
	100

85

70*

	Resilience
	≥ 25 20-24 15-19 < 15
	100

85

70

50*
	≥ 20 15-19 10-14 < 10
	100

85

70

50*
	≥ 15

10-14

6-9

< 6
	100

85

70

50*

	*Reject Status: The pay adjustment applies if allowed to remain in place.

	Should the asphalt-rubber be deficient on more than one property, the pay adjustment will be the greatest reduction to the contract unit price specified considering individual test results.


1009-2.04  Asphalt-Rubber Design.  At least two weeks prior to the use of asphalt-rubber, the Contractor shall submit an asphalt-rubber design prepared by an approved laboratory.  The design shall be formulated using asphalt cement and crumb rubber that are representative of the materials to be utilized in production, and shall meet the requirements specified herein. The design shall show the values obtained from the required tests, along with the following information: percent, grade and source of the asphalt cement used; and percent, gradation and source(s) of crumb rubber used.

If changes are made in the type or source of asphalt cement or in the type or source of crumb rubber, a new asphalt‑rubber design will be required.

The Contractor may propose the use of an asphalt‑rubber design that has been developed for a previous project.  The proposed design shall meet the requirements of the specifications.  The Contractor shall provide evidence that the type and source of asphalt cement and the type and source of crumb rubber have not changed since the formulation of the previous design.  The Engineer will determine if the previously used design is suitable for the intended use and if the previous use of the asphalt‑rubber design was satisfactory to the Agency.  The Engineer will either approve or disapprove the proposed design.  Should the Engineer disapprove the use of the previously used design, the Contractor shall prepare and submit a new asphalt‑rubber design proposal in accordance with the requirements of the specifications.

A previously used asphalt‑rubber design more than two years old shall not be allowed for use.  Once approved for use on a project, an asphalt‑rubber design may be used for the duration of the project.

1009-3  CONSTRUCTION DETAILS

During production of asphalt-rubber, the Contractor shall combine materials in conformance with the asphalt-rubber design unless otherwise approved by the Engineer.

1009-3.01  Mixing of Asphalt-Rubber.  The temperature of the asphalt cement shall be between 350 and 400 degrees F at the time of addition of the crumb rubber. No agglomerations of crumb rubber particles in excess of two inches shall be allowed in the mixing chamber.    The Contractor shall document that the amount of crumb rubber used does not deviate more than plus or minus 1.0% from the percentage specified in the accepted asphalt-rubber mix design.  The temperature of the asphalt-rubber immediately after the initial dispersion of the crumb rubber into the asphalt cement shall be between 325 and 375 degrees F. The Contractor shall ensure that the crumb rubber and asphalt cement are thoroughly mixed prior to the beginning of the reaction period. The reaction period shall be a minimum of one-hour, during which time the asphalt-rubber is continued to be mixed while a temperature between 325 and 375 degrees F is maintained.  The reaction period shall be completed before the asphalt-rubber is used.  The Contractor shall demonstrate that the crumb rubber particles have been uniformly incorporated into the mixture and that they have been “wetted”. The occurrence of crumb rubber floating on the surface or agglomerations of crumb rubber particles shall be evidence of insufficient mixing.

Prior to use, the viscosity of the asphalt-rubber shall be tested by the use of a rotational viscotester, which is to be furnished by the Contractor or supplier.

Handling of Asphalt-Rubber.  Once the asphalt-rubber has been mixed, it shall be kept thoroughly agitated to prevent settling of the crumb rubber particles. The temperature of the asphalt-rubber shall be maintained between 325 and 375 degrees F. 

If in the first ten hours after the completion of the reaction period the temperature of the asphalt-rubber drops below 325 degrees F, it may be reheated to a temperature between 325 and 375 degrees F. 

In no case shall the asphalt-rubber be held at a temperature between 325 to 375 degrees F for more than 10 hours after the completion of the reaction period. Asphalt-rubber held for more than 10 hours shall be allowed to cool and gradually reheated to a temperature between 325 and 375 degrees F before use. 

The reheating of asphalt-rubber that has cooled below 325 degrees F shall not be allowed more than one time. 

Asphalt-rubber shall not be held at temperatures above 250 degrees F for more than four days after the completion of the reaction period. 

For each load or batch of asphalt-rubber, the Contractor shall provide the Engineer with the following documentation:

(1)  The source, grade, amount and temperature of the asphalt cement prior to the addition of crumb rubber.

(2)  The source and amount of crumb rubber and the crumb rubber content expressed as percent by the weight of the asphalt cement.

(3)  Times and dates of the crumb rubber additions and resultant viscosity test.

(4) A record of the temperature, with time and date reference for each load or batch.  The record shall begin at the time of the addition of crumb rubber and continue until the load or batch is completely used.  Readings and recordings shall be made at every temperature change in excess of 20 degrees F, and as needed to document other events which are significant to batch use and quality.






