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ESCROW OF PROPOSAL DOCUMENTATION AFFIDAVIT

THE UNDERSIGNED HEREBY CERTIFIES THAT THE ESCROW OF PROPOSAL DOCUMENTATION CONTAINS ALL OF THE INFORMATION THAT WAS USED TO DEVELOP THE PROPOSAL AND THAT I HAVE PERSONALLY EXAMINED THESE CONTENTS AND THAT THE DOCUMENTATION IS CORRECT AND COMPLETE IN ACCORDANCE WITH SUBSECTION 102-1.17.  SUBMITTAL BY THE CONTRACTOR OF A CLAIM, WHICH IS NOT CONSISTENT WITH THE CONTENTS OF THESE PROPOSAL PREPARATION DOCUMENTS, SHALL RESULT IN DENIAL OF THE CLAIM.
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SPECIAL NOTICE TO BIDDERS

The following information is available at 4111 Aviation Avenue to assist in preparing bids.

1.
These items are available upon request in the Anchorage Department of Transportation and Public Facilities Building Plans Room:

a.
Quantity Computations

b.
Cross Sections

c.
Work by Utilities associated with this Project.

d.
State of Alaska Department of Transportation and Public Facilities publication, Alaska Storm Water Pollution Prevention Plan Guide, June 1, 2004.

e.
Department of Transportation and Public Facilities - Sign Face Fabrication Requirements

f.
Standard Specifications for Highway Construction 1998 Metric.  ($25.00)

g.
Alaska Test Methods Manual (Lab & Field), 2004 Edition.  ($25.00)

h.
Right-of-Way Agreements (Memorandum of Agreements, Temporary Construction Easements, and Temporary Construction Permits).

i.
Foundation Geology Report, Sterling Highway MP 94 to MP 97, Kenai River Bridge No. 0671, December 2000.

j.
Supplemental Geology Report, Sterling Highway: Soldotna Urban/Kenai River Bridge #0671, September 2003.

k.
Geology Data Report, Sterling Highway: Soldotna Urban/Kenai River Bridge #0671, January 2004.

2.
Utility agreements pertaining to the disposition of utility facilities on this project are available for review at the office of the Utilities Engineer, (907) 269-0647.

3.
The Department has approved an environmental document addressing concerns and environmental commitments and is available for review in the office of the Preliminary Design and Environmental Coordinator, (907) 269-0534.

4.
The Materials Certification List (MCL) has been included in Appendix C.  This list is provided for the Contractor to determine which materials will require submittal to the Project Engineer for certification of compliance.  The MCL also provides the Project Engineer with the appropriate approving authority.

5.
The Department requires workers within the project limits to wear an outer visible surface or layer of high visibility color and retro reflectivity.  See Subsection 643-3.11, High Visibility Clothing for requirements.

SECTION 101

DEFINITIONS AND TERMS
Standard Modification
101-1.03 DEFINITIONS.  Add the following:
Interim Work Authorization.  A written order by the Engineer initiating changes to the Contract, within its general scope, until a subsequent Change Order is executed.  (06/25/99)M68
Special Provisions
101‑1.03 DEFINITIONS.  Add the following definition:
NON‑FROST SUSCEPTIBLE.  Material that contains 6 percent or less passing the 0.075-mm screen as determined by sieve analysis performed with WAQTC FOP for AASHTO T 27/T 11 on minus 75-mm material.  (11/29/01)R1M98
SECTION 102

BIDDING REQUIREMENTS AND CONDITIONS

Special Provisions
102‑1.11 ADDENDA REQUIREMENTS.  Delete this Subsection in its entirety and substitute the following:  Addenda will be issued to the individual or company to whom bidding documents was issued.  Addenda may be issued by any reasonable method - hand delivery, mail, telefacsimile, telegraph, courier, and in special circumstances by phone.  Addenda will be issued to the address, telefacsimile number or phone number as stated on the planholder's list unless picked up in person or included with the bid documents.  It is the bidder's responsibility to insure that s/he has received addenda affecting the Invitation For Bids.  No claim or protest will be allowed based on the bidder's allegation that s/he did not receive all of the addenda for an Invitation For Bids.

Addenda shall be acknowledged on the Proposal or by telegram or telefacsimile before the scheduled time of bid opening.  If no addenda are received by the bidder, the word "None" should be entered on the Proposal Form.  (02/01/00)R171M98
SECTION 103

AWARD AND EXECUTION OF CONTRACT

Standard Modification

103-1.01 CONSIDERATION OF BIDS.  Add the following after item 9.:  In addition to the circumstances described above, the Contractor may request permission from the Contracting Officer to add or replace a listed subcontractor.  The request must be made in advance, in writing, specifically detailing the basis for the request, and shall include appropriate supporting documentation.  The Contracting Officer will approve the request if it is determined to be in the best interest of the State.  (10/28/99)M84
103-1.02 AWARD OF CONTRACT.  In the third paragraph, change “practical” to “practicable”. (06/25/99)M69
Add the following Subsection:
103-1.10. Escrow of Bid Documentation.  Furnish a legible copy of bid documentation and an affidavit, as instructed in writing by the Contracting Officer.  Bid documentation consists of written documentation of quantity takeoffs, construction schedules on which the bid is based, cost estimates, rates of production and progress, assumptions, calculations, quotes from subcontractors and suppliers, and other information used to prepare bid for this project.

Obtain and furnish the same level of bid documentation, for each subcontractor with a subcontract exceeding $200,000, regardless of tier.

Meet the following requirements:

1.
Submitting Bid Documentation.  Place bid documentation in a sealed container clearly marked “Bid Documentation” and labeled with the bidder’s name and address, submission date, and project name and number.  Deliver the sealed container to the Department-designated document depository for safekeeping.

2.
Affidavit.  Submit directly to the Contracting Officer a signed and certified affidavit attesting that:

a. the affiant has examined the bid documentation and that it includes documents used to prepare the bid,

b. the sealed container contains bid documentation submitted,

c. the escrow materials were relied on to prepare the bid, and

d. should a dispute arise, the Contractor’s rights to use bid preparation documentation other than those in escrow are waived.

3.
Duration and Use.  The bid documentation will remain in escrow, without access by either party, until one of the following occurs:

a. There is a dispute related to Change Order.  With a neutral observer present, both parties will have joint access to review and copy the files.

b. The Contractor files a written claim or initiates Contract-related litigation against the Department.  With a neutral observer present, both parties will have joint access to review and copy the files.

c. The Contractor completes the Contract and the Department receives an executed Contractor’s Release (Form 25D-117) with no exceptions listed.  Action is sufficient grounds for the Contractor to obtain the release and custody of the escrow documentation.

4.
Failure to Provide Bid Documentation.  Refusal or failure to provide bid documentation or affidavit renders the bid non-responsive.  Failure or refusal to provide subcontractor bid documentation will result in subcontract disapproval.

5.
Confidentiality of Bid Documentation.  Materials held in escrow are property of the Contractor.  Except as provided herein, the escrow materials cannot be released without the Contractor’s approval.  The original escrow materials are returned to the Contractor once any litigation is concluded, outstanding claims are resolved, and the final release is executed.

6.
Cost and Escrow Instruction.  The Department pays to store escrowed materials and instructs the depository regarding escrow.

7.
Payment.  Include within the overall Contract bid price costs to comply with this Subsection.

(02/12/02)S86
SECTION 105

CONTROL OF WORK

Standard Modification
105-1.02 PLANS AND WORKING DRAWINGS.  Replace the fifth paragraph with the following:
Upon receipt of an approved copy of the shop working drawings, furnish to the Engineer:

1.
Enough additional copies to provide eight (8) approved sets of prints.

2.
One set of reproducible transparencies (polyester film).

3.
If requested, an electronic file in AutoCAD drawing format (.DWG).  (09/30/99)M85
Special Provisions
105‑1.06 COOPERATION WITH UTILITIES.  Add the following:  Request locates from the utilities having facilities in the area.  Use the Alaska Digline, Inc. Locate Call Center for the following utilities:

	ALASKA DIGLINE, INC.

Locate Call Center

Statewide
800-478-3121

who will notify the following:

	ACS

Alaska Fiberstar

Alaska Native Hospital

AT&T Alascom, Inc.

DOT Street Lights, State of Alaska

Enstar Natural Gas

Eyecom TV/Interior Telephone

GCI Communications

Homer Electric Association

Kenai-Kachemak Pipeline LLC

Marathon Oil

MFS Technologies, inc.

Mukluk Telephone Association

Phillips Petroleum

PTI

Tesoro Alaska Pipeline

Unocal


Call the following utilities and agencies directly:

ADOT/PF Street Lights and Storm Drains………………….(907) 262-2199

City of Soldotna…………………………….……………….(907) 262-9107

Kenai Peninsula Borough………………….………….…….(907) 262-4441

Contact the Central Region Maintenance & Operations Office at (907) 269-0760 to obtain the appropriate District Superintendent’s phone number for this project.
There are various utility appurtenances located within the project limits.  Utilities scheduled for relocation are addressed in the following utility specific sections.  Cooperate with these utilities and coordinate schedule of work to allow them access to the project for their adjustments and/or relocation.

Work around utilities not designated for relocation in the plans and the following utility specific coordination.  The Contractor shall bear the expense for changes or additional relocation requested for the Contractor’s convenience.

Work around utility facilities, either existing or relocated, throughout the project unless advised by the utility that the facility is abandoned in place.

The Contractor shall bear the responsibility for changes in contract scheduling that result in the conditions in this specification not being met.  Additional coordination with the applicable utility will be required.

Schedule and coordinate the utility relocations with project construction as set forth in Subsection 108-1.03, Prosecution and Progress.

Right of Way and/or Construction surveying is required before utility relocation.

Payment will be made as follows:

1. Subsidiary to Item 642(1), Construction Surveying, if required to provide the surveying as part of the contract an/or

2. Under Item 642(3), Three Person Survey Party, if the construction or Right of Way staking required by the utility is either in advance of the two (2) week work plan, or not required by the contract.

The utility shall give the Contractor, through the Engineer, fifteen (15) calendar days advance written notice for required staking.

Provide the utility companies fifteen (15) calendar days advance written notice of the relocations described below to begin.  The utility companies will not be required to work in more than one location at a time, and will be allowed to complete a specific section of work before beginning with another section.

Relocation or adjustment of underground utility appurtenances will not normally be performed when the ground is frozen.  In addition, the utility companies may prohibit the Contractor, through the Engineer, from working near the utility’s facilities when the ground is frozen.  (04/01/03)R3M98

***deleted***

Due to the repetitious us of names of roads, streets, drives etc, to describe relocation work, the following abbreviations will be used:  Sterling Highway (ML), K-Beach Road (KBR), Funny River Road (FRR), Ski-Hill Road (SHR), Riverside Drive (RD) and Kobuk Street (KS) 

Where the term Contractor is used, it is used in reference to the Department’s Contractor 

Specific coordination requirements for each utility is included below:

Alaska Communications Systems (ACS)

NOTE; YOU ARE REQUIRED TO GIVE ACS 15 CALENDAR DAYS ADVANCE WRITEN NOTICE BEFORE STARTING WORK ON EACH PHASE. ACS WILL ONLY BE REQUIRED TO WORK ON ONE PHASE OF CONSTRUCTION AT A TIME. OTHER NOTIFICATION REQUIREMENTS ARE SPECIFIED BELOW.

ACS’s relocation plan has been broken into four phases, based on the construction of a temporary bridge to allow removal of the existing bridge and then the construction of the permanent bridge and subsequent removal of the temporary bridge.  Some portions of the phasing may be changed based on your schedule for construction.
SUMMARY OF WORK BY PHASE

PHASE I

Phase I relocations at the referenced locations are necessary to provide for uninterrupted service, and to allow temporary bridge and detour construction to proceed.

ACS Phase I work;

1.
Replace 2 peds with buried splices that are in conflict with temp bridge approaches at station 129+695, 17m Rt.

2.
Place section of new cable from pedestal at station 129+956, 20m Rt. to feed trailer park.

Remove existing pedestal at station 129+884, 20m Rt. and place buried splice. Move span line doublers to ped at the corner of Sterling Hwy and Funny River Rd.


ACS will require seven (7) calendar days to complete Phase I relocation. This work must be complete before work on the detour for the temporary bridge can begin.

PHASE II

Once the temporary bridge has been completed and the conduit has been installed under Phase I of the conduit installation, and has been accepted by ACS under the conditions of Section 680, ACS will install

 their temporary facilities onto the temporary bridge to allow retirement of the existing facilities on the existing bridge. The following cable installation will be required by ACS to allow retirement of the existing facilities on the existing bridge:   

1.
ACS will install fiber optic cable and the required  copper cables from handhole UH-5 sta., 129+956, 20m Rt south along the right side crossing on the temporary bridge to new handhole UH-6 at sta. 129+552, 24.97 Rt.

2.
From handhole UH-6 ACS will continue installation of the Fiber Optic cable south to sta. 129+332 where the cable will cross and tie into an existing pedestal F02/1 on the Lt. side. 

3.
ACS will install cable from handhole UH-5 south to existing Manhole #1 at station 129+913, 10m Lt.


4.
ACS will install new service cables  to the Tides Inn Ken’s Tackle, and Ed’s Kasilof Seafoods.

5.
Once the above cable installations and splicing has been completed the existing fiber optic and copper cables across old bridge can be retired


ACS will require twenty (20) calendar days to complete Phase II relocation. This work must be complete before demolition of the existing bridge can begin.

PHASE III

Once the Contractor has completed installation of the new bridge and the conduit under Phase II of the conduit installation, and has been accepted by ACS under the conditions of Section 680, ACS will install their final cable facilities onto the final bridge. The following cable installation will be required by ACS to allow retirement of the temporary facilities on the temporary bridge:
1.
ACS will install new Fiber optic cable in an existing duct between existing handhole UH-3 sta. 130+150, 16m Lt. to new handhole UH-4 at sta. 130+004, 26.74m Lt. From UH-4 the fiber optic installation will continue as well as the placement of a copper cable on to handhole UH-5 sta., 129+956, 20m Rt. continuing on through the new bridge to handhole UH-6 sta. 129+552, 24.97 Rt. 

2.
From handhole UH-6 ACS will continue installation of the Fiber Optic cable south to sta. 129+332 where the cable will cross and tie into an existing pedestal F02/1 on the Lt. side. 

3.
Once the above cable installations and splicing has been completed the existing fiber optic and copper cables across the temporary bridge can be retired.


ACS will require twenty-four (24) calendar days to complete Phase III relocation. This work must be complete before removal of the temporary bridge can begin.

PHASE IV

Relocation of ACS facilities in conflict at K Beach Road, Riverside Drive, Ski Hill Road and Funny River Road is required. This work may be in conjunction with other phases of relocation work based on the established schedule of construction. Following is that work required with the appropriate calendar days for each piece of work 

1.
ACS will install new cable across Riverside Drive at sta. 30+076, replacing the existing cable across Riverside Drive, which will be in conflict with the proposed construction. ACS will require four (4) calendar days to complete this relocation.
2.
ACS will install new cable from handhole UH-6 sta. 129+552, 24.97 Rt., along the north side of Funny River Rd. to an existing pedestal at sta. 10+128 Lt. New pedestals will be placed at sta.’s 9+868 Lt. and 10+048 Lt. Replacing the existing cable along Funny River Road which is in conflict with the proposed roadway work. ACS will require ten (10) calendar days to complete this relocation.
3.
ACS will install new cable from the new pedestal at sta.’s 9+868 Lt. across Funny River road and then south along Ski Hill Road to an existing pedestal at sta. 5+10 Rt. Replacing the existing cable along Ski Hill Road which is in conflict with the proposed roadway work. ACS will require six (6) calendar days to complete this relocation.
4.
ACS will install new cable from an existing pedestal at sta.’s 9+641, 26m Rt. across Kalifornsky Beach road at station 9+622, then across Centennial Drive to a new pedestal at sta. 9+650, 23m Lt. from this location the cable will be installed in a contract installed duct back to mainline sta. 129+635, 38m Lt. where service will be reestablished to the Visitors Center. Replacing the existing cable along K-Beach that is in conflict with the proposed roadway work. ACS will require six (6) calendar days to complete this relocation.
Enstar Natural Gas (ENSTAR)
NOTE; THE CONTRACTOR IS REQUIRED TO GIVE ENSTAR 15 CALENDAR DAYS ADVANCE WRITEN NOTICE BEFORE STARTING WORK ON EACH PHASE. ENSTAR WILL ONLY BE REQUIRED TO WORK ON ONE PHASE OF CONSTRUCTION AT A TIME. OTHER NOTIFICATION REQUIREMENTS ARE SPECIFIED BELOW

Enstar’s relocation plan has been broken into three phases, based on the construction of a temporary bridge to allow removal of the existing bridge and then the construction of the permanent bridge and subsequent removal of the temporary bridge.  Some portions of the phasing may be changed based on your schedule for construction.  

Phase I:

The Contractor will be required to install eight (8) inch HDPE 3408, SDR-11 HDPE casing pipe as per section 683.  Casing to be installed within and attached to the utility platform.  Contractor must give ENSTAR 10 (ten) days Advance Written Notice of Availability of the casing. The casing must be in place for completion of Phase I.  

Enstar Relocation:

1.
Enstar will install new temporary, four (4) PL gas main from ML sta. 129+674, 27m rt., eastward across the temporary bridge to ML sta. 129+922, 14m, rt.  The temporary 4PL gas main across the temporary bridge will be installed within a eight (8) inch HDPE casing pipe installed under the Contract.

2.
Enstar will then abandon the existing four (4) inch steel gas main between ML sta. 129+674, 27m rt. across the existing bridge to sta. 129+922, 14m Rt.

3.
Enstar will install new six (6) inch PL gas main from ML sta. 129+922, 14m, rt., eastward to a crossing of the Sterling Hwy at sta. 129+932, to intersect with the existing four (4) inch PL gas main.

4.
Enstar will install new service laterals from an existing four (4) inch PL gas main along the north side of Riverside Drive.  Enstar will extend existing service laterals across Riverside Drive at RD sta. 30+028, RD sta. 30+076, RD sta. 30+127, RD sta. 30+201, RD sta. 30+222, RD sta. 30+268, RD sta. 30+317, and RD sta. 30+430.  There is also a tie in off site at the intersection of Riverside Drive and Kobuk Street.


Once the above tie’ins are complete the existing two (2) inch steel pipe along the south west side of Riverside Drive will be abandoned, from the intersection of the Sterling Hwy, northward to Kobuk Street.  


Enstar will require sixteen (16) calendar days to complete Phase I relocation. This work must be complete before demolition of the existing bridge can begin.

Phase II

Contractor is required to install 12-inch steel casing between the second box girders from the upstream side of permanent bridge as per Section 683.  Contractor must give Enstar 10 (ten) days advance written Notice of Availability of casing.  The casing must be in place for completion of Phase II.  

Enstar Relocations:

1.
Enstar will install, a new six (6) inch PL gas main from ML sta. 129+494. 33m, rt., at intersection of Funny River Road Northward across the new bridge, within a contractor provided 12-inch steel casing pipe, to ML sta. 129+938, 13m rt., where it ties into six (6) inch PL gas main crossing the Sterling Hwy, installed in phase I work.  

2.
Enstar will abandon the temporary three (3) inch steel between ML sta. 129+494, 33m, rt., eastward across the temporary bridge to ML sta. 129+938, 13m rt.


Enstar will require eighteen (18) calendar days to complete Phase I relocation. This work must be complete before demolition of the existing bridge can begin.

Phase III
Enstar Relocations:

1.
Enstar will install a new six (6) inch PL gas main from intersection of Funny River Road and the Sterling Hwy, between FRR sta. 9+823, 31m rt., to FRR sta. 10+143, 10m rt. Enstar will require seven (7) calendar days to complete this relocation. 

2.
Enstar will install a new six (6) inch PL gas main across the Sterling Hwy at ML sta. 129+5+66, to ROW line at Northwest Pathway sta. 15+207, 5m lt. Enstar will require four (4) calendar days to complete this relocation. 

3.
Enstar will install a new six (6) PL gas main from Northwest Pathway sta. 15+207, 5m lt., northwest along the ROW line to NWP sta. 15+072. Enstar will require four (4) calendar days to complete this relocation. 

The Enstar Safety Requirements for Excavation Adjacent to Natural Gas Pipelines is included as Appendix F.

The schedule for the bridge work must be set so that ENSTAR has a functioning river crossing on one of the existing, temporary detour, or permanent bridge during the winter months of September 15th to May 15th.
General Communications Inc. (GCI)

NOTE; THE CONTRACTOR IS REQUIRED TO GIVE GCI 15 CALENDAR DAYS ADVANCE WRITEN NOTICE BEFORE STARTING WORK ON EACH PHASE. GCI WILL ONLY BE REQUIRED TO WORK ON ONE PHASE OF CONSTRUCTION AT A TIME. OTHER NOTIFICATION REQUIREMENTS ARE SPECIFIED BELOW.

GCI’s relocation plan has been broken into three phases, based on the construction of a temporary bridge to allow removal of the existing bridge and then the construction of the permanent bridge and subsequent removal of the temporary bridge.  Some portions of the phasing may be changed based on your schedule for construction.
SUMMARY OF WORK BY PHASE

GCI Phase I work;

Once the temporary bridge has been completed and the conduit has been installed under Phase I of the conduit installation, and has been accepted by GCI under the conditions of Section 680, GCI will install their temporary facilities onto the temporary bridge to allow retirement of the existing facilities on the existing bridge. The following cable installation will be required by GCI to allow retirement of the existing facilities on the existing bridge:   

1.
GCI will install coax cable from the existing vault at ML sta. 129+678, 43m, lt. The coax cable will then be installed in the two (2) inch conduit installed on the temporary bridge to GCI vault “D” at ML sta. 129+855, 14m, lt.

2.
Once the cable has been placed and cutover onto the temporary bridge the existing facilities on the existing bridge can be removed.



GCI will require fifteen (15) calendar days to complete this relocation. 

GCI Phase II Work:

Once the conduit has been installed under Phase II of the conduit installation, and has been accepted by GCI under the conditions of Section 680, GCI will install their cable facilities. The following cable installation will be required by GCI:
1. 
GCI will install new coax cable from sta. KBR sta., 9+628, 28m Rt. to 9+622, 23m, lt. in existing pipe crossing. GCI will then place innerduct and cable into the Contractor installed conduit from this location to new GCI vault #1 at ML sta. 129+556, 42.67m lt., at the intersection of K-Beach Road and the Sterling Hwy

2.
From new GCI vault #1 to the existing vault at ML sta. 129+678, 43m, lt. GCI will install their facilities into their existing conduits.

3.

Once the conduit is completed between GCI vault “D” at ML sta. 129+855, 14m, lt. and GCI Vault #2 on Riverside Drive sta. 30+127, 8.08m lt., GCI will install their cable 

4.
Once these installations are completed and spliced in the existing facilities south of the bridge and along K-Beach Road can be abandoned as well as the facilities north of the bridge and along Riverside Drive.


GCI will require fifteen (15) calendar days to complete this relocation. 

GCI Phase III Work:

Once the Final bridge has been completed and the conduit has been installed under Phase III of the conduit installation, and has been accepted by GCI under the conditions of Section 680, GCI will install their permanent facilities onto the Final bridge to allow retirement of the temporary facilities on the temporary bridge. The following cable installation will be required by GCI to allow retirement of the temporary facilities on the temporary bridge:   

GCI will install the permanent cable from KBR sta., 9+628, 28m Rt. across K-Beach road to the Sterling Hwy. then north across the Final bridge and down Riverside Drive to Vault #2 sta. 30+127, 8.08m lt.

GCI will require fifteen (15) calendar days to complete this relocation. 

HOMER ELECTRIC ASSOCIATION:
Homer Electric Association relocation work, including conduit, cable installations, equipment installations and terminations, will be completed by the Contractor. This work is covered under the requirements of Section 681.

105-1.07 COOPERATION BETWEEN CONTRACTORS.  Add the following:  The following project will be under construction concurrently with this project:


Title:

Funny River Road Water and Sewer Improvement Project

Owner:

City of Soldotna
Contractor:
Zubeck Construction
Coordinate traffic control, construction, and material hauling operations with the prime contractor of the above project to minimize impact on the traveling public, and to minimize conflicts with the work being performed under the other contract.  (02/01/00)R175M98
105‑1.13 MAINTENANCE DURING CONSTRUCTION.  Add the following:  Inspect and clean storm drain sumps and petroleum separator manholes during the construction season and before winter shutdowns.  This inspection and maintenance of the storm drain system will not be paid for directly but will be subsidiary to work paid for under Sections 603 and 604.  (02/01/00)R4M98
105-1.15 PROJECT COMPLETION.  Delete the last paragraph and substitute the following:  When physical work and cleanup provided for under the contract is found to be complete, except for work specified under Subsection 618-3.05, One Year Lawn Maintenance; Subsection 621-3.04, Period of Establishment; Subsection 641-2.01, Storm Water Pollution Prevention Plan (SWPPP) Requirements; and Subsection 641-3.01, Construction Requirements, a letter of project completion will be issued by the Engineer.  Project completion will relieve the Contractor from further maintenance responsibilities, except under Subsections 618-3.05, 621-3.04, 641-2.01, and 641-3.01, and will stop the count of contract time but will not relieve him of obligations under the Contract.  (02/06/02)R237M98

This page intentionally left blank.

Standard Modification

105-1.17 CLAIMS FOR ADJUSTMENT AND DISPUTES.  Delete this Subsection in its entirety and substitute the following:  Notify the Engineer as soon as the Contractor becomes aware of an act or occurrence that may form the basis of a claim for additional compensation or an extension of Contract time or of a dispute regarding a question of fact or interpretation of the Contract.

If the matter is not resolved by agreement within seven (7) days, submit an Intent to Claim, in writing, within the next fourteen (14) days.

If the Contractor believes additional compensation or time is warranted, immediately begin keeping complete, accurate, and specific daily records concerning every detail of the potential claim including actual costs incurred.  Give the Engineer access to records and furnish the Engineer copies, if requested.  Equipment costs must be based on the Contractor’s internal rates for ownership, depreciation, and operation expenses and not on published rental rates.

Submit Claim to the Contracting Officer, in writing, within ninety (90) days of the act or occurrence forming the basis of the claim.  The Contracting Officer will acknowledge receipt of the Claim in writing.

The Contractor waives the right to claim if the Engineer was not notified properly or afforded the opportunity to inspect conditions or monitor actual costs.

The Claim must include the following:

1. The act, event, or condition the claim is based on.

2. The Contract provisions which apply to the claim and provide relief.

3. The item or items of Contract work affected and how they are affected.

4. The specific relief requested, including Contract time if applicable, and the basis upon which it was calculated.

5. A statement certifying that the Claim is made in good faith, the supporting cost and pricing data are accurate and complete to the best of the Contractor’s knowledge and belief, and the amount requested accurately reflects the Contract adjustment the Contractor believes is due.

The Claim, in order to be valid, must not only show damages or delay have been suffered but it was caused by the act, event, or condition complained of and that the Contract provides entitlement to relief for act, event, or condition.

The Department can make written request to the Contractor for additional information relative to the Claim.  Provide the Department additional information within thirty (30) days of receipt of a request. Failure to furnish information may be regarded as a waiver of the Claim.

The Contractor will be furnished the Contracting Officer’s Decision within ninety (90) days, unless the Contracting Officer requests additional information.  The Contracting Officer’s Decision is final and conclusive unless, within fourteen (14) days of receipt of the decision, deliver a Notice of Appeal to the Appeals Officer.  Procedures for appeals are covered under AS 36.30.625 and AS 36.30.630.  (03/26/01)M101
Special Provisions

105‑1.17 CLAIMS FOR ADJUSTMENT AND DISPUTES.  Add the following:  An appeal to the superior court under AS 36.30.685 must be filed in the third judicial district.  (03/21/01)R93

SECTION 106

CONTROL OF MATERIAL
Special Provisions
106-1.01 Source of Supply and Quality Requirements.  Add the following:  

Buy America Provision.  The Contractor shall comply with the requirements of 23 CFR 635.410, Buy America Requirements, and shall submit a completed Material Origin Certificate, Form 25D-60, before award of the contract.

Steel and iron products that are incorporated into the work, shall be manufactured in the United States except that minor amounts of steel and iron products of foreign manufacture may be used, provided the aggregate cost does not exceed one tenth of one percent (0.001) of the total contract amount, or $2500, whichever is greater.  For the purposes of this paragraph, the cost is the value of the products as they are delivered to the project including freight.

“Manufactured in the United States” means that manufacturing processes starting with the initial mixing and melting through the final shaping, welding, and coating processes must be undertaken in the United States.  The definition of “manufacturing process” is smelting or subsequent process that alters the material’s physical form, shape or chemical composition.  These processes include rolling, extruding, machining, bending, grinding, drilling, etc.  The application of coatings, epoxy coating, galvanizing, painting or other coating that protects or enhances the value of steel or iron materials shall also be considered a manufacturing process subject to the “Buy America Requirements.”

Buy America does not apply to raw materials (iron ore), pig iron, and processed, pelletized and reduced iron ore.  It also does not apply to temporary steel items (e.g., temporary sheet piling, temporary bridges, steel scaffolding, and falsework).  Further, it does not apply to materials remaining in place at the Contractor’s convenience (e.g., sheet pilings, and forms).

The North American Free Trade Agreement (NAFTA) does not apply to the Buy America requirement. There is a specific exemption within NAFTA (article 1001) for grant programs (the Federal-aid highway program).

When steel and iron products manufactured in the United States are shipped to a foreign country where non steel or iron products are installed on or in them (e.g., electronic components in a steel cabinet), the steel and iron is considered to meet the requirements of this Subsection.

The Contractor shall take whatever steps are necessary to ensure that manufacturing processes for each covered product comply with this provision.  Non-conforming products shall be replaced at no expense to the Department.  Failure to comply may also subject to default and/or debarment.  False statements may result in criminal penalties prescribed under Title 18 US Code Section 1001 and 1020.  (08/31/99)S13
106-1.02 LOCAL MATERIAL SOURCES.  Add the following under item 2. Inspection and Acceptance.:  In compliance with 30CFR46.11, have the Operator of the sand and gravel surface mine (materials source) provide Site-specific Hazard Awareness Training for the Engineer’s personnel (non-miners) before beginning operations in surface mining.  Offer the training at each surface mine that will be used to supply processed aggregates.  A competent person must provide the training in accordance with the Operator’s written training plan as approved by the Mine Safety and Health Administration, and covering the following items:

a. Site specific health and safety risks.

b. Recognition and avoidance of hazards.

c. Restricted areas.

d. Warning and evacuation signals.

e. Other special safety procedures.

f. Site tour.

Upon completion of this training, the Engineer’s personnel will sign a Visitor’s Log Book to indicate that training was provided.  (05/01/02)R262M98

106-1.03 TESTING AND ACCEPTANCE.  Add the following:  When the Specifications refer to the following test methods, use the corresponding ‘New Test Method’ shown below.  ATM = Alaska Test Method.  AASHTO = American Association of State Highway and Transportation Officials.  FOP = Field Operating Procedure.  WAQTC = Western Alliance for Quality in Transportation Construction.

Test Method
New Test Method
ATM T-1
AASHTO T 87 and T 88

ATM T-4
WAQTC FOP for AASHTO TP 61

ATM T-5
WAQTC FOP for AASHTO T 255/T 265

ATM T-6
ATM 203

ATM T-7
WAQTC FOP for AASHTO T 27/T 11

ATM T-8
WAQTC FOP for AASHTO T 152

ATM T-9
ATM 306

ATM T-11
WAQTC FOP for AASHTO T 310 and WAQTC FOP for AASHTO T 224

ATM T-12
ATM 212

ATM T-13
ATM 313

ATM T-14
ATM 414

ATM T-17
ATM 417

ATM T-18
WAQTC FOP for AASHTO T 166/T 275

ATM T-22
ATM 412

ATM T-23
ATM 405

ATM T-25
WAQTC TM 6

ATM T-30
ATM 520

AASHTO T 2
WAQTC FOP for AASHTO T 2

AASHTO T 11
WAQTC FOP for AASHTO T 27/T 11

AASHTO T 23
WAQTC FOP for AASHTO T 23

AASHTO T 27
WAQTC FOP for AASHTO T 27/T 11

AASHTO T 30
WAQTC FOP for AASHTO T 30

AASHTO T 40
WAQTC FOP for AASHTO T 40

AASHTO T 85
WAQTC FOP for AASHTO T 85

AASHTO T 89
WAQTC FOP for AASHTO T 89

AASHTO T 90
WAQTC FOP for AASHTO T 90

AASHTO T 99
WAQTC FOP for AASHTO T 99/T 180

AASHTO T 110
WAQTC TM 6 

AASHTO T 119
WAQTC FOP for AASHTO T 119

AASHTO T 121
WAQTC FOP for AASHTO T 121

AASHTO T 141
WAQTC TM 2

AASHTO T 152
WAQTC FOP for AASHTO T 152

AASHTO T 166
WAQTC FOP for AASHTO T 166/T 275

AASHTO T 180
WAQTC FOP for AASHTO T 99/T 180

AASHTO T 168
WAQTC FOP for AASHTO T 168

AASHTO T 176
WAQTC FOP for AASHTO T 176

AASHTO T 209
WAQTC FOP for AASHTO T 209

AASHTO T 224
WAQTC FOP for AASHTO T 224

AASHTO T 248
WAQTC FOP for AASHTO T 248

AASHTO T 255
WAQTC FOP for AASHTO T 255/ T 265

AASHTO T 265
WAQTC FOP for AASHTO T 255/ T 265

AASHTO T 267
ATM 203
AASHTO T 275
WAQTC FOP for AASHTO T 166/T 275

(02/05/04)S96
SECTION 107

LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC
Special Provisions
107-1.02 PERMITS, LICENSES, AND TAXES.  Add the following:  Obtain a written statement from the State Historic Preservation Officer stating that material disposal, extraction, stockpiling or staging, on any off project site, is not expected to impact cultural resources.  The State Historic Preservation Officer is with the Department of Natural Resources in Anchorage and may be contacted at (907) 269-8715.  If cultural resources are discovered during construction activities, stop work at that site and notify the Engineer.

Provide a wetland specialist able to conduct wetlands determinations and delineations in accordance with the Corps of Engineers 1987 Wetland Delineation Manual.  The wetland specialist shall conduct the determination and delineations of sites outside the project limits or not previously permitted, affected by the Contractor operations.  These delineations will be subject to Corps of Engineers approval.

Provide the Engineer a copy of permits or clearances received before using a site outside the project limits.  Additionally, provide the Engineer a written statement that necessary permits or clearances have been obtained.  Also provide a written statement to the Engineer listing agencies or offices contacted which responded that no additional action is required.

Provide necessary information to comply with the US Environmental Protection Agency National Pollutant Discharge Elimination System (NPDES) General Permit for Alaska to discharge storm water from the construction site.  Refer to Section 641, Erosion, Sediment, and Pollution Control for requirements for this permit.

Add the following:  The Department has received the following permits on the Contractor’s behalf and are attached in Appendix A.

1.
United States Army Corps of Engineers Nationwide Permit 14, Linear Transportation Crossings, Permit Number D-1997-0536.

2.
United States Army Corps of Engineers Nationwide Permit 15, U.S. Coast Guard Approved Bridges, Permit Number POA-1997-536-D.

3.
United States Coast Guard Section 9 Bridge Permit, Permit Number 2-04-17.

4.
Alaska Department of Natural Resources Title 41 Fish Habitat Permit, Permit Number FH 03-KR-0082.

5.
Alaska Department of Natural Resources Park Use Permit, Permit Number 03-KA-0058A.

6.
Kenai Peninsula Borough Conditional Use Permit, Permit Number KRC#4955.
107‑1.11 PROTECTION AND RESTORATION OF PROPERTY AND LANDSCAPE.  Add the following:  If required to water for construction purposes from a non-municipal water source, obtain a Temporary Water Use Permit from the Water Resource Manager and provide a copy to the Engineer.  The Water Resource Manager is with the Department of Natural Resources in Anchorage and may be contacted at (907) 269-8624.  (05/29/02)R7M98

107‑1.16 CONTRACTOR'S RESPONSIBILITY FOR UTILITY PROPERTY AND SERVICE.  Add the following before the last paragraph:  Where the Contractor’s operations meet the following conditions, advise the owning utility in writing at least 24-hours in advance of the work.

1.
Operations anticipated being within 3-m of an overhead electrical line.

2.
Operations anticipated being within 0.9-m of an underground electrical line according to locates provided by the owning utility.

3.
Operations requiring use of equipment that is capable of coming within 3-m of an overhead electrical line.

The notice shall indicate the location and duration of the work.

The Contractor shall provide an attendant whose sole responsibility is to perform as a safety observer while equipment is operating within 4.6-m of an overhead line.

Providing a safety observer for overhead electrical facilities, or a cable watch for buried electrical facilities, shall be subsidiary to the item(s) of work being performed requiring these services.  (07/30/99)R170M98
Add the following Subsection:

107-1.21 FEDERAL AFFIRMATIVE ACTION.  The Federal Equal Employment Opportunity, Disadvantaged Business Enterprise, and On-the-Job Training affirmative action program requirements that are applicable to this Contract are contained in the project Special Provisions and Contract Forms, and may include:

Disadvantaged Business Enterprise (DBE) Program
Section 120

Training Program
Section 645

Federal EEO Bid Conditions
Form 25A-301

EEO-1 Certification
Form 25A-304

DBE Subcontractable Items
Form 25A-324

ADOT&PF Training Program Request
Form 25A-310

Training Utilization Report
Form 25A-311

Contact Report
Form 25A-321A

DBE Utilization Report
Form 25A-325C

Summary of Good Faith Effort Documentation
Form 25A-332A

Required Contract Provisions, Federal-Aid Contracts
Form 25D-55

In addition to the sanctions provided in the above references, non-compliance with these requirements is grounds for withholding of progress payments.  (08/13/98)S80

SECTION 108

PROSECUTION AND PROGRESS

Standard Modification
108-1.01 SUBLETTING OF CONTRACT.  Delete the last paragraph under item 4. and add the following to item 5.:
The Contractor shall ensure the required prompt payment provisions of AS 36.90.210 are included in subcontracts.  (10/28/99)M70
Special Provisions
108-1.03 PROSECUTION AND PROGRESS.  Delete the last sentence of the first paragraph and substitute the following:  Submit the following at the Preconstruction Conference:

Delete item 1. A progress schedule.  and substitute the following:

1.
A Critical Path Method (CPM) Schedule is required, in a format acceptable to the Engineer, showing the order in which the work will be carried out and the contemplated dates on which the Contractor and subcontractors will start and finish each of the salient features of the work, including scheduled periods of shutdown.  Indicate anticipated periods of multiple-shift work in the CPM Schedule.  If revisions to the proposed CPM Schedule are required, make them promptly.  Promptly submit a revised CPM Schedule if there are substantial changes to the schedule, or upon request of the Engineer.  (12/13/02)R261M98
Delete item 5 of the first paragraph and substitute the following:

5. The submittals identified under Subsection 641-1.03, Submittals.  (01/31/02)R160M98

108-1.06 DETERMINATION AND EXTENSION OF CONTRACT TIME.  Delete the second paragraph under item 3 “Suspension and Extension of Contract Time,” and substitute the following: The count of Contract time shall continue through the suspension of work in the following conditions:

1) those instances where the Engineer orders suspension of the work for unsafe conditions,

2) for failure to carry out contractual provisions, or 

3) for failure to carry out orders given by the Engineer within the limits of his contractual authority.

In the instance where the Engineer suspends a controlling item of work due to adverse weather conditions for one or more calendar days, the number of days included in the suspension period shall extend the completion date.  (02/15/01)R242M98
SECTION 109

MEASUREMENT AND PAYMENT

Standard Modification
109-1.05 COMPENSATION FOR EXTRA WORK.  Under item 1.  Labor: Delete “(supported by proof of rates)”.
Delete subparagraph d., and substitute the following:
d.
plus Workers’ Compensation at 8 percent of a.  The actual net rate will be used only when it exceeds 10 percent and when proof of rates are submitted within thirty (30) days of the completion of the extra work.  (05/31/00)M90

Replace subparagraphs e. and f., with the following:
e.
plus either subsistence and travel allowances, or prorated camp costs

f.
plus 35 percent of the sum of a, c, d, and e. 

Delete item 5. and substitute the following:

5.
Work by a Subcontractor.  The Contractor will receive a 5 percent markup on the total time and materials work defined in 1 through 4 above which is performed by an approved subcontractor or owner-operator.  This markup will be for administrative expenses incurred in connection with the work.  No percentage will be paid on work covered under bid items in the original Contract. No percentage over the amount covered above will be paid if a lower tier subcontractor does the work.  (02/08/01)M71
Special Provisions
109‑1.05 COMPENSATION FOR EXTRA WORK.  Under item 3, Equipment, change the first sentence to read..."Rental Rate Blue Book for Construction Equipment", published by Primedia, 1735 Technology Drive, Suite 410, San Jose, CA 95110-1313.

Under item 3, Equipment, add the following to the second paragraph:  The rental rate area adjustment factors for this project shall be as specified on the adjustment maps for the Alaska - South Region.  (01/27/00)R14

109-1.06 PROGRESS PAYMENTS.  Add the following:  Failure to submit schedules according to Subsection 108-1.03, Prosecution and Progress will result in withholding an amount equal to 5 percent of the total amount earned from subsequent progress payments.  The Engineer, upon receipt of current schedules, will release this amount.

Failure to comply with the requirements of the National Pollutant Discharge Elimination System (NPDES) General Permit for Alaska, as indicated under Section 641, Erosion, Sediment, and Pollution Control, will result in withholding an amount equal to 5 percent of the total amount earned from subsequent progress payments.  This amount will be released by the Engineer upon satisfactory completion of the requirements of the permit.  (02/04/02)R137A
Add the following Section:

SECTION 120
DISADVANTAGED BUSINESS ENTERPRISE (DBE) PROGRAM

Special Provisions

120-1.01 DESCRIPTION.  The work consists of providing Disadvantaged Business Enterprises (DBEs), as defined in Title 49, CFR (Code of Federal Regulations), Part 26, with the opportunity to participate on an equitable basis with other contractors in the performance of contracts financed in whole, or in part, with federal funds.  The Contractor or subcontractor shall not discriminate based on race, color, national origin, or sex in the performance of this contract.  The Contractor shall carry out applicable requirements of 49 CFR Part 26 in the award and administration of USDOT assisted contracts.
120-1.02 INTERPRETATION.  It is the intent of this section to implement the requirements of 49 CFR, Part 26, and the Department's federally approved DBE Program.

120-1.03 ESSENTIAL CONTRACT PROVISION.  Failure to comply with the provisions of this Section will be considered a material breach of contract, which may result in the termination of this Contract or other remedy, as the Department deems appropriate.  The Department also considers failure to comply with this Section to be so serious as to justify debarment action as provided in AS 36.30.640(4).

120-1.04 DEFINITIONS AND TERMS.  The following definitions will apply.

1. Broker.  A DBE certified by the Department that arranges for the delivery or provision of creditable materials, supplies, equipment, transportation/hauling, insurance, bonding, etc., within its certified category, that is necessary for the completion of the project.  A broker of materials certified in a supply category must be responsible for scheduling the delivery of materials and fully responsible for ensuring the materials meet specifications before credit will be given.

2. Commercially Useful Function (CUF).  The execution of the work of the Contract by a DBE carrying out its responsibilities by actually performing, managing, and supervising the work involved using its own employees and equipment.  The DBE shall be responsible, with respect to materials and supplies used on the Contract, for negotiating price, determining quality and quantity, ordering the material, and installing (where applicable) and paying for the material itself.  To determine whether a DBE is performing a commercially useful function, an evaluation of the amount of work subcontracted, industry practices, whether the amount the firm is to be paid under the Contract is commensurate with the work it is actually performing and the DBE credit claimed for its performance of the work.  Other relevant factors will be considered.  The Engineer makes the determination of CUF after evaluating the way in which the work was performed during the execution of the Contract.

3. Disadvantaged Business Enterprise (DBE).  An enterprise which is a for-profit small business concern 

a. that is at least 51 percent owned by one or more individuals who are both socially and economically disadvantaged or, in the case of a corporation, in which 51 percent of the stock is owned by one or more individuals; 

b. whose management and daily business operations are controlled by one or more of the socially and economically disadvantaged individuals who own it; and

c. has been certified by the Department in accordance with 49 CFR, Part 26.

4. DBE Key Employee.  Permanent employees identified by the DBE owner in its certification file in the Department Civil Rights Office.

5. DBE Utilization Goal.  The percent of work to be performed by certified DBEs that is established by the Department and specified in the Contract.

6. Good Faith Efforts.  Efforts by the bidder or Contractor to achieve a DBE goal or other requirement of 49 CFR Part 26, by their scope, intensity, and appropriateness to the objective, that can reasonably be expected to fulfill the program requirement.

7. Manufacturer.  A DBE certified by the Department in a supply category that changes the shape, form, or composition of original material in some way and then provides that altered material to the project and to the general public or the construction industry at large on a regular basis.

8. Notification.  For purposes of soliciting DBE participation on a project and to count toward a Contractor’s Good Faith Efforts, notification shall be by letter or fax transmission, with a return receipt requested or successful transmission report.  Telephonic contact with a DBE may be allowed, however it shall be based on the ability of Civil Rights staff to independently verify this contact.

9. Regular Dealer.  A DBE certified by the Department in a supply category that

a. maintains an in-house inventory on a regular basis of the particular product provided to this project; and

b. keeps an inventory in an amount appropriate for the type of work using that product; and 

c. offers that inventory for sale to the general public or construction industry at large (private and public sectors), not just supplied as needed on a project by project basis during the construction season, except where the product requires special or heavy equipment for delivery and the DBE possesses and operates this equipment on a regular basis throughout the construction season in order to deliver the product to the general public or construction industry at large.  If the distribution equipment is rented or leased, it must be on a repetitive, seasonal basis; and may additionally 

d. fabricate (assembles large components) for use on a construction project, consistent with standard industry practice, for delivery to the project.

120-2.01 UTILIZATION GOAL.  The DBE Utilization Goal for this contract is shown on Form 25A324 (DBE Subcontractable Items) as a percentage of the total basic bid amount.  A DBE may be considered creditable towards meeting the DBE Utilization Goal at time of Contract award, if the DBE is certified by the Department in a category covering the CUF to be performed at the time of listing on Form 25A325C (DBE Utilization Report).

A bidder shall demonstrate the ability to meet the DBE Utilization Goal or perform and document the required Good Faith Efforts under Subsection 120-3.02 in order to be eligible for award of this Contract.

If the quantity of work of a bid item involving a DBE firm is reduced by the Department, the DBE Utilization Goal on Form 25A325C will be reduced proportionately.

120-3.01 DETERMINATION OF COMPLIANCE.

1. Phase I - Bid.  Each bidder must register with the Civil Rights Office annually in accordance with §§26.11 & 26.53(b)(2)(iv) of 49 CFR, Part 26.  No contract may be awarded to a bidder that is not registered.

2. Phase II - Award.  The apparent low bidder will provide the following within fifteen (15) days of receipt of notice of intent to award:

a. Written DBE Commitment.  Written commitments from DBEs to be used on the project. The written commitment shall contain the following information:

1) A description of the work that each DBE will perform;

2) The dollar amount of participation by the DBE firm;

3) Written documentation of the bidder/offeror’s commitment to use a DBE subcontractor whose participation it submits to meet a contract goal; and

4) Written confirmation from the DBE that it is participating in the contract as provided in the prime Contractor’s commitment.

b. DBE Utilization Report.  Form 25A325C listing the certified DBEs to be used to meet the DBE Utilization Goal.

c. Good Faith Effort Documentation.  Summary of Good Faith Effort Documentation (Form 25A332A and attachments) and DBE Contact Reports (Form 25A321A) if submitting less DBE utilization on Form 25A325C than the Contractor is required to meet the DBE Utilization Goal.  If accepted by the Department, this lower DBE utilization becomes the new DBE Utilization Goal.  If the bidder cannot demonstrate the ability to meet the DBE Utilization Goal, and cannot document the minimum required Good Faith Efforts (as outlined in Subsection 120-3.02), the Contracting Officer will determine the bidder to be not responsible.

3. Phase III - Construction.

a. Designation of DBE/EEO Officer.  At the preconstruction conference, submit, in writing, the designation of a DBE/EEO officer.

b. DBE Creditable Work.  The CUF work items and creditable dollar amounts shown for a DBE on the DBE Utilization Report (Form 25A325C) shall be included in either the subcontract, purchase order or service agreement with that DBE. 

c. DBE Replacement.  If the Engineer approves a DBE replacement, the Contractor shall replace the DBE with another DBE for the same work in order to fulfill its commitment under the DBE Utilization Goal.  In the event that the Contractor cannot obtain replacement DBE participation, the Engineer may adjust the DBE Utilization Goal if, in the opinion of the Engineer and the Civil Rights Office, both of the following criteria have been met:

1) The Contractor has not committed discriminatory practice in its exercise of good business judgement to replace a DBE.

2) If the Contractor is unable to find replacement DBE participation and has adequately performed and documented the Good Faith Effort expended according to Subsection 120-3.02.

d. DBE Utilization Goal.  The DBE Utilization Goal will be adjusted to reflect only that amount of the DBE's work that cannot be replaced.

120-3.02 GOOD FAITH EFFORT.
1. Good Faith Effort Criteria.  The Contracting Officer will use the following criteria to judge if the bidder, who has not met the DBE Utilization Goal, has demonstrated sufficient Good Faith Effort to be eligible for award of the contract. 

Failure by the bidder to perform and document the following actions constitutes insufficient Good Faith Effort.

a. Consideration of subcontractable items.  The bidder shall, at a minimum, seek DBE participation for each of the subcontractable items upon which the DBE goal was established as identified by the Department (on Form 25A324) before bid opening.  It is the bidder’s responsibility to make the work listed on the subcontractable items list available to DBE firms, to facilitate DBE participation.

b. If the bidder cannot achieve the DBE Utilization Goal using the list of available DBE firms based on the subcontractable items list, then the bidder may consider other items that could be subcontracted to DBEs.

c. Notification to active DBEs listed for a given region in the Department's most current DBE Directory at least seven (7) calendar days before bid opening.  The bidder must give the DBEs no less than five (5) days to respond.  The bidder may reject DBE quotes received after the deadline.  A deadline for bid submission by DBEs will be consistently applied.  DBEs certified to perform work items identified on Form 25A324 must be contacted to solicit their interest in participating in the execution of work with the Contractor.  Each contact with a DBE firm will be logged on a Contact Report (Form 25A321A).

d. The bidder may reject non-competitive DBE quotes.  Allegations of non-competitive DBE quotes must be documented and verifiable.  A DBE quote that is more than 10 percent higher than the accepted non-DBE quote will be deemed non-competitive, provided the DBE and non-DBE subcontractor quotes are for the exact same work or service.  Bidders must have a non-DBE subcontractor quote for comparison purposes. Evidence shall be provided in support of the bidder’s allegation.  Where the bidder rejects a DBE quote as being non-competitive under this condition, the work must be performed by the non-DBE subcontractor and payments received by the non-DBE subcontractor during the execution of the Contract shall be consistent with the non-DBE's accepted quote.  This does not preclude increases as a result of Change documents issued by the Department.

e. Provision of assistance to DBEs who need help in obtaining information about bonding or insurance required by the bidder.

f. Provision of assistance to DBEs who need help in obtaining information about securing equipment, supplies, materials, or related assistance or services.

g. Providing prospective DBEs with adequate information about the requirements of the Contract regarding the specific item of work or service sought from the DBE.

h. Follow-up of initial notifications by contacting DBEs to determine whether or not they will be bidding.  Failure to submit a bid by the project bid opening or deadline by the bidder is de facto evidence of the DBE’s lack of interest in bidding.  Documentation of follow-up contacts shall be logged on the Contact Report (Form 25A321A).

i. Items c through h will be utilized to evaluate requests from the Contractor for a reduction in the DBE Utilization Goal due to the default or decertification of a DBE and the Contractor’s subsequent inability to obtain additional DBE participation.

2. Administrative Reconsideration.  Under the provisions of 49 CFR Part 26.53(d), if it is determined that the apparent successful bidder has failed to meet the requirements of this Subsection, the bidder must indicate whether they would like an opportunity for administrative reconsideration.  The bidder must exercise an opportunity within three (3) calendar days of notification it has failed to meet the requirements of this Subsection.  As part of this reconsideration, the bidder must provide written documentation or argument concerning the issue of whether it met the goal or made adequate good faith efforts to do so.

a. The DBE Liaison Officer will make the decision on reconsideration.

b. The bidder will have the opportunity to meet in person with the DBE Liaison Officer to discuss the issue of whether it met the goal or made adequate good faith efforts to do so.  If a meeting is desired, the bidder must be ready, willing and able to meet with the DBE Liaison Officer within four (4) days of notification that it has failed to meet the requirements of this Subsection.

c. The DBE Liaison Officer will render a written decision on reconsideration and provide notification to the bidder.  The written decision will explain the basis for finding the bidder did or did not meet the goal or make adequate good faith efforts to do so.

d. The result of the reconsideration process is not administratively appealable to US DOT.

120-3.03 COMMERCIALLY USEFUL FUNCTION (CUF). 

1. Creditable Work.  Measurement of attainment of the DBE Utilization Goal will be based upon the actual amount of money received by the DBEs for creditable CUF work on this project as determined by the Engineer in accordance with this Section. CUF is limited to that of a:

a. regular dealer;

b. manufacturer;

c. broker;

d. subcontractor;

e. joint-venture; or

f. prime contractor.

2. Determination of Commercially Useful Function.  In order for the CUF work of the DBE to be credited toward the goal, ensure that the following requirements are met:

a. The CUF performed by a DBE certified in a supply category will be evaluated by the Engineer to determine whether the DBE performed as a broker, regular dealer, or manufacturer of the product provided to this project.

b. A DBE trucking firm certified and performing work in a transportation/hauling category is restricted to credit for work performed with its own trucks and personnel certified with the CRO before submitting a bid to a contractor for DBE trucking.  The DBE trucking firm must demonstrate that it owns all trucks (proof of title and/or registration) to be credited for work and that operators are employed by the DBE trucking firm.  A DBE trucking firm that does not certify its trucks and personnel it employs on a job will be considered a broker of trucking services and limited to credit for a broker.  (This does not effect the CUF of that same firm, when performance includes the hauling of materials for that work.)

c. The DBE is certified in the appropriate category at the time of:

1) the Engineer's approval of the DBE subcontract, consistent with the written DBE commitment; and

2) the issuance of a purchase order or service agreement by the Contractor to a DBE performing as either a manufacturer, regular dealer, or broker (with a copy to the Engineer).

d. The Contractor will receive credit for the CUF performed by DBEs as provided in this Section.  Contractors are encouraged to contact the Engineer in advance of the execution of the DBE's work or provision of goods or services regarding CUF and potential DBE credit.

e. The DBE may perform work in categories for which it is not certified, but only work performed in the DBE's certified category meeting the CUF criteria may be credited toward the DBE Utilization Goal.

f. The work of the DBE firm must meet the following criteria when determining when CUF is being performed by the DBE:

1) The work performed will be necessary and useful work required for the execution of the Contract.

2) The scope of work will be distinct and identifiable with specific contract items of work, bonding, or insurance requirements.

3) The work will be performed, controlled, managed, and supervised by employees normally employed by and under the control of the certified DBE. The work will be performed with the DBE’s own equipment.  Either the DBE owner or DBE key employee will be at the work site and responsible for the work.

4) The manner in which the work is sublet or performed will conform to standard, statewide industry practice within Alaska, as determined by the Department.  The work or provision of goods or services will have a market outside of the DBE program (must also be performed by non-DBE firms within the Alaskan construction industry).  Otherwise, the work or service will be deemed an unnecessary step in the contracting or purchasing process and no DBE credit will be allowed.

There will be no DBE credit for lower-tier non-DBE subcontract work.

5) The cost of the goods and services will be reasonable and competitive with the cost of the goods and services outside the DBE program within Alaska. Materials or supplies needed as a regular course of the Contractor’s operations; fuel, maintenance, office facilities, portable bathrooms, etc. are not creditable. 

The cost of materials actually incorporated into the project by a DBE subcontractor is creditable toward the DBE goal only if the DBE is responsible for ordering and scheduling the delivery of creditable materials and fully responsible for ensuring that the materials meet specifications.

6) Subcontract work, with the exception of truck hauling, will be sublet by the same unit of measure as is contained in the Bid Schedule unless prior written approval of the Engineer is obtained.

7) The DBE will control business administration, accounting, billing, and payment transactions.  The prime contractor will not perform the business, accounting, billing, and similar functions of the DBE.  The Engineer may, according to AS 36.30.420(b), inspect the offices of the DBE and audit the records of the DBE to assure compliance.

g. On a monthly basis, the Contractor shall report on Form 25A336 (Monthly Summary of DBE Participation) to the Department Civil Rights Office the payments made (canceled checks or bank statements that identify payor, payee, and amount of transfer) for the qualifying work, goods and services provided by DBEs.

3. Decertification of a DBE.  Should a DBE performing a CUF become decertified during the term of the subcontract, purchase order, or service agreement for reasons beyond the control of and without the Contractor’s fault or negligence, the work remaining under the subcontract, purchase order, or service agreement may be credited toward the DBE Utilization Goal.

Should the DBE be decertified between the time of Contract award and the time of the Engineer's subcontract approval or issuance of a purchase order or service agreement, the work of the decertified firm will not be credited toward the DBE Utilization Goal.  The Contractor must still meet the DBE Utilization Goal by either:

a. withdrawing the subcontract, purchase order or service agreement from the decertified DBE and expending Good Faith Effort (Subsection 120-3.02, items c through h) to replace it with one from a currently certified DBE for that same work or service through subcontractor substitution (Subsection 103-1.01); or

b. continuing with the subcontract, purchase order or service agreement with the decertified firm and expending Good Faith Effort to find other work not already subcontracted out to DBEs in an amount to meet the DBE Utilization Goal through either:

1) increasing the participation of other DBEs on the project;

2) documenting Good Faith Efforts (Subsection 120-3.02, items c through h); or

3) by a combination of the above.

4. DBE Rebuttal of a Finding of no CUF.  Consistent with the provisions of 49 CFR, Part 26.55(c)(4)&(5), before the Engineer makes a final finding that no CUF has been performed by a DBE firm the Engineer will coordinate notification of the presumptive finding through the Civil Rights Office to the Contractor, who will notify the DBE firm.

The Engineer, in cooperation with the Civil Rights Office, may determine that the firm is performing a CUF if the rebuttal information convincingly demonstrates the type of work involved and normal industry practices establishes a CUF was performed by the DBE.  Under no circumstances shall the Contractor take action against the DBE firm until the Engineer has made a final determination.  The Engineer’s decisions on CUF matters are not administratively appealable to US DOT.

120-3.04 DEFAULT OF DBE.  In the event a DBE firm under contract or to whom a purchase order or similar agreement has been issued defaults on their work for whatever reason, the Contractor shall immediately notify the Engineer of the default and the circumstances surrounding the default.

The Contractor shall take immediate steps, without order or direction from the Engineer, to retain the services of other DBEs to perform the defaulted work.  In the event that the Contractor cannot obtain replacement DBE participation, the Engineer may adjust the DBE Utilization Goal if, in the opinion of the Engineer, the following criteria have been met:

1.
The Contractor is not at fault or negligent in the default and that the circumstances

surrounding the default were beyond the Contractor’s control; and

2. The Contractor is unable to find replacement DBE participation at the same level of DBE commitment and has adequately performed and documented the Good Faith Effort expended in accordance with items c through h of Subsection 120-3.02 for the defaulted work; or

3. It is too late in the project to provide real subcontracting opportunities remaining for DBEs.

The DBE Utilization Goal will be adjusted to reflect only that amount of the defaulted DBE's work that can not be replaced.

120-4.01 METHOD OF MEASUREMENT.  The Contractor will be entitled to count toward the DBE Utilization Goal those monies actually paid to certified DBEs for CUF work performed by the DBE as determined by the Engineer.  The Contractor will receive credit for the utilization of the DBEs, as follows:

1. Credit for the CUF of a DBE prime contractor is 100 percent of the monies actually paid to the DBE under the contract for creditable work and materials according to 49 CFR 26.55.

2. Credit for the CUF of a subcontractor is 100 percent of the monies actually paid to the DBE under the subcontract for creditable work and materials.  This shall include DBE trucking firms certified as a subcontractor and not a broker.  Trucks leased from another DBE firm shall also qualify for credit and conforms to the provisions of 49 CFR 26.55(d).

3. Credit for the CUF of a manufacturer is 100 percent of the monies paid to the DBE for the creditable materials manufactured.

4. Credit for the CUF of a regular dealer of a creditable material, product, or supply is 60 percent of its value.  The value will be the actual cost paid to the DBE but will not exceed the bid price for the item.

5. Credit for the CUF of a broker performed by a DBE certified in a supply category for providing a creditable material, product or supply is limited to a reasonable brokerage fee.  The brokerage fee will not exceed 5 percent of the cost of the procurement contract for the creditable item.

6. Credit for the CUF of a broker performed by a DBE certified in the transportation/hauling category for arranging for the delivery of a creditable material, product or supply is limited to a reasonable brokerage fee.  The brokerage fee will not exceed 5 percent of the cost of the hauling subcontract.

7. Credit for the CUF of a broker performed by a DBE certified in a bonding or insurance category for arranging for the provision of insurance or bonding is limited to a reasonable brokerage fee. The brokerage fee will not exceed 5 percent of the premium cost.

8. Credit for the CUF of a joint venture (JV) (either as the prime contractor or as a subcontractor) may not exceed the percent of the DBE's participation in the joint venture agreement, as certified for this project by the Department.  The DBE joint venture partner will be responsible for performing the work as delineated in the certified JV agreement.

120-5.01 BASIS OF PAYMENT.  Work under this item is subsidiary to other contract items and no payment will be made for meeting or exceeding the DBE Utilization Goal.

If the Contractor fails to utilize the DBEs listed on Form 25A325C as scheduled or fails to submit required documentation to verify proof of payment or documentation requested by the Department to help in the determination of CUF, the Department will consider this to be unsatisfactory work.  If the Contractor fails to utilize Good Faith Efforts to replace a DBE, regardless of fault (except for Subsection 120-3.04 item 3), the Department will also consider this unsatisfactory work.

Unsatisfactory work may result in disqualification of the Contractor from future bidding under Subsection 102-1.13 and withholding of progress payments consistent with Subsection 109-1.06. (11/17/00)S33
SECTION 202

REMOVAL OF STRUCTURES AND OBSTRUCTIONS

Special Provisions
202-1.01 DESCRIPTION.  Add the following:  This work includes removing the existing Kenai River Bridge at Soldotna, Bridge Number 671, in its entirety.

This work also includes removal of gas pipe.

The existing Kenai River Bridge at Soldotna is approximately 120-meters long and 12-meters wide. Drawings for the existing Kenai River Bridge at Soldotna can be obtained from the office of the Chief Bridge Engineer at 3132 Channel Drive, Juneau AK 99801.

202-3.01 GENERAL.  Add the following:  Abandon the ground water well in accordance with the Department of Environmental Conservation (DEC) regulations.  (02/02/00)R112M98
202-3.03 REMOVAL OF BRIDGES, CULVERTS, AND OTHER DRAINAGE STRUCTURES.  Add the following after the second paragraph:

Sanitary Sewer.  Remove, dispose, or salvage sanitary sewer manholes designated for removal in the Plans or as directed by the Engineer.

Remove manhole frame and cover, dustpan, adjusting rings and cone section or reducing slab for existing sanitary sewer manholes designated for removal by the Plans or as directed by the Engineer. Plug conduits intersecting the manhole and fill the remaining barrel sections of the abandoned manholes with material meeting the requirements of selected material, Type C and compact it to the satisfaction of the Engineer.

Existing manhole frames, covers, dustpans, adjusting rings, cone sections and reducing slabs removed but not reinstalled shall become the Contractor’s property.  Materials may be reused if they are undamaged, of satisfactory quality and approved by the Engineer.  Thoroughly clean and have the Engineer inspect materials that are to be reused before reinstallation.  (02/02/00)R18M98

Carefully remove and deliver salvaged materials (lift station pumps, lift station controls, HDPE pipe, insulated HDPE pipe, and other existing City property) to the City of Soldotna’s Maintenance Yard located at Mile 2.5 Funny River Road.  The Contractor will contact the Maintenance Yard Supervisor, Doug Schoessler, at (907) 262-4672 three (3) calendar days prior to delivering the salvaged materials to the Maintenance Yard.  Unwanted salvaged materials determined by the Maintenance Yard Supervisor shall become the Contractor’s property.

Provide a disposal site for non-salvageable materials.
Delete the fourth paragraph and add the following:

Remove existing bridge piling located at the abutments and piers in their entirety. 

Prepare a Bridge Demolition Plan.  Indicate the method, sequence, type of equipment, crane locations, lifting locations, weights of parts, waste site location, containment, and other pertinent information in the Bridge Demolition Plan.  Provide the Engineer with a copy of the Bridge Demolition Plan no less than thirty (30) days prior to commencing bridge removal operations.  The receipt of the Bridge Demolition Plan by the Engineer does not constitute approval of the plan or the adequacy of the plan.


Steel members, bearing assemblies, and steel piling from the existing bridge shall be salvaged and transported to the Alaska DOT & PF Soldotna Maintenance Station located at Sterling Highway Milepost 98. Contact the Alaska DOT & PF Kenai District Superintendent, Carl High (907-269-0783 and 907-262-2199), not less than ten (10) days before the anticipated delivery date.  Unload the transported bridge members as directed by the Engineer or the Engineer’s authorized representative.

Remove concrete from steel bridge members prior to delivering bridge components to the Alaska DOT & PF Soldotna Maintenance Station.

Non-salvaged bridge material from the existing bridge is the property of the Contractor and shall be disposed of in a Contractor furnished waste disposal site or in a manner approved by the Engineer.

Existing structural steel in this project is coated with lead based paint.  Follow applicable OSHA, EPA, DEC, Federal, State, and local requirements when removing, handling, and storing steel.

Remove, handle, and transport bridge members in such a manner that no damage occurs.  If damage occurs to the bridge members, repair the damage to the satisfaction of the Engineer.  The Engineer may reject damaged or broken bridge components.  Rejected bridge components become the property of the Contractor and shall be replaced at the Contractor’s expense.

202-3.04 REMOVAL OF PIPE.  Add the following:  During project construction, ENSTAR Natural Gas Company will abandon existing gas pipelines.  Follow the procedures given in Appendix F when working around gas pipelines until they have been abandoned.  Once the pipelines are abandoned, remove the abandoned pipes within the right-of-way conflicting with the work and properly dispose the pipes.

202‑3.05 REMOVAL OF PAVEMENT, SIDEWALKS, AND CURBS.  Add the following:  Pavement removed may be used for embankment construction if it is not exposed at the completed embankment surface.  The maximum allowable dimension of the broken asphalt pieces is 150-mm.

Obtain a solid waste disposal permit from DEC or use a site previously approved by DEC for disposal of removed asphalt if not using it in the embankment.  A DEC permitting officer in Anchorage may be contacted at (907) 269-7590.  (03/29/01)R84M98
Add the following Subsections:

202-3.06 SALVAGING.  Notify the Engineer a minimum of five (5) days before removing manholes and inlets.  The Engineer will notify ADOT&PF M&O (907-262-2199) and upon excavation have an M&O representative physically identify manholes, inlets or portions thereof to be salvaged.  Deliver items designated for salvage to the ADOT&PF M&O yard located in Soldotna. Items not designated for salvage by ADOT&PF M&O shall become the Contractor’s property.  (07/08/03)R258M98

202-3.07 GROUND WATER WELL ABANDONMENT.  The abandonment of the water well shall be accomplished in accordance with DEC requirements, conforming to 18 AAC 80.015 Well Protection, Source Water Protection and Well Decommissioning or DEC approved alternate method. Develop and submit a detailed Ground Water Well Abandonment Plan to the Engineer.  Contact William Rieth at DEC, Division of Environmental Health, for plan review requirements of alternate methods.

202-4.01 METHOD OF MEASUREMENT.  Add the following:
Removal of gas pipe will be measured by the meter.

202-5.01 BASIS OF PAYMENT.  Add the following:
Item 202(1).  Payment includes removing, disposing, and transporting the existing Kenai River Bridge at Soldotna, Bridge Number 671, in its entirety in accordance with the Plans and Specifications.  (02/02/00)R108M98
Item 202(16) will be paid on per meter basis for the gas pipe removal and disposal, regardless of pipe size.

Item 202(23) will be measured for payment for each well abandoned in accordance with DEC regulations.  (02/02/00)R112M98
Acquiring a solid waste disposal permit from DEC will be subsidiary to 202 items.
	Pay Item
	Pay Unit

	202(16)  Removal of Gas Pipe
	Meter

	202(23)  Ground Water Well Abandonment
	Each


SECTION 203

EXCAVATION AND EMBANKMENT
Special Provisions

203-1.01 DESCRIPTION.  Add the following:  This work also consists of construction the Sedimentation Basin and Contaminated Soil Special Handling and Testing in accordance with the Plans and Specifications.
Add the following Subsections:

203-2.07 SEDIMENTATION BASIN.  Excavation (including anchor trenches) and embankment placement to construct sedimentation basin as shown on the Plans.

203-2.08 CONTAMINATED MATERIAL TESTING.  Retain an independent test laboratory to conduct the following tests in accordance with Subsection 203-3.05:

1. Field Tests

a. Organic Vapor Analyzer (OVA) Analysis

b. Visual Analysis (Petroleum Odor)

2. Laboratory Tests

a. Volatile Aromatic Hydrocarbons (using EPA Methodology 8260)

b. Diesel Range Organics (DRO; using AK 102)

c. Gasoline Range Organics (using AK 101)

203-3.01 GENERAL.  Add the following to the sixth paragraph:  Before obliterating the existing roadway, remove the existing pavement and dispose according to Subsection 202-3.05, Removal of Pavement, Sidewalks, and Curbs.  (02/28/01)R177M98

Standard Modifications

203-3.02 EMBANKMENT CONSTRUCTION.  Delete the first sentence of the second paragraph, and substitute the following:  Place roadway embankment of earth materials in horizontal layers not exceeding 200-mm in thickness measured before compaction.  Each layer of classified material shall have its joint offset from the joint below, longitudinally by 300-mm and transversely by 3-m.

Add the following:  Where the Plans call for placement of selected material and excavation is required, the existing material may be left in place at the Engineer’s discretion if tests determine that it will meet the appropriate selected material requirements.  Reduction in excavation or borrow quantities because of this condition shall not constitute a basis for adjustment in contract unit prices except as provided for in Section 104, Scope of Work.  (03/14/02)R23M98

Delete the eleventh paragraph in its entirety and replace with the following:
Place rock embankment in lifts equal to the average rock dimension.  Restrict maximum rock dimension to 1-m.  Distribute spalls and finer rock fragments to level and smooth each lift.  Place succeeding lifts without damaging previously completed lifts.  Dump rock on the lift being constructed and distribute by blading or dozing to minimize voids, pockets, and bridging and to form a dense, well-compacted embankment.  Avoid placing rocks exceeding 200-mm within 600-mm of finished subgrade.

In the twelfth paragraph, first sentence, delete the words “from excavation”.

In the twelfth paragraph, third sentence, insert the words “from excavation” after “wasted rock”.

(02/08/01)M92

203-3.03 CONSTRUCTION OF EMBANKMENTS WITH MOISTURE AND DENSITY CONTROL.  Delete this Subsection in its entirety and substitute the following:  Construct embankments with moisture and density control from specified materials placed and compacted at approximately their optimum moisture content.  Dry or moisten material as required.

Compact embankment material to not less than 95 percent of the maximum dry density as determined by WAQTC FOP for AASHTO T 99/T 180***deleted***, or ATM 212.  The Engineer will determine in-place field densities using WAQTC FOP for AAHTO 310 and WAQTC FOP for AASHTO T 224.

***deleted***

Compact embankment within 6-m of a bridge abutment full width to not less than 100 percent of the maximum density.  Material used within this zone shall be graded to pass the 75-mm sieve.  (02/01/00)R113M98

Add the following Subsections:

203-3.05 QUALIFIED THIRD PERSON.  Obtain the services of a qualified third person consultant per DEC 18 AAC 75 regulations to conduct field testing using an organic vapor analyzer (OVA), or equivalent, equipped with a photoionizing detector (PID) or other instrument approved by DEC.  Submit the name of the qualified person(s) to the Engineer at the preconstruction conference.

The qualified person(s) shall sample and test according to standard DEC approved testing procedures described in 18 AAC 75 and 18 AAC 78 and its referenced Procedures Manual.  If an OVA response indicates the presence of contamination, the soils will have failed the test and will be designated as contaminated.  If no response is observed, the soil will be examined for odor.  If a petroleum odor or odor from a volatile organic compound (VOC, such as dry cleaning solvent) is detected, the soils will fail the test and will be designated as contaminated.  If no petroleum or VOC odor is detected, the soil will be considered to have passed field criteria.

The qualified person shall be responsible for ensuring that soils exhibiting an OVA response that indicate the presence of VOC contamination, or soils exhibiting characteristics of fuel contamination (i.e. odor, sheen, or stain), are identified to the Engineer.

Calibrate the OVA at the beginning and end of each day, and after every four (4) hours of use.
203-3.06 EXCAVATION AND HANDLING OF CONTAMINATED MATERIAL.  This work consists of handling, removing and disposing of contaminated soils that may be encountered during excavation.  Comply with state and federal regulations pertaining to handling, storage, cleanup, and disposal of petroleum products or other hazardous substances.  Two types of contaminated soil have been identified within the project limits, soil contaminated with dry cleaning solvent trichloroethylene and its degradation products, and petroleum contaminated soil.  Management and disposal of the two types of contaminated soil will be performed differently.  Disposal of contaminated soils shall be at a location approved by the Engineer.

1.
Worker Health and Safety.  Ensure that personnel working in the area of potential contamination have received the State of Alaska Department of Labor, Health and Safety Training before the excavation of soils identified as potentially contaminated.  Provide the Engineer a list of personnel and subcontractors working within the area identified as being potentially contaminated.


Notify personnel and subcontractors before beginning work at the site that they will be working in is an area identified as being potentially contaminated.

2.
Determining Contaminated Soil.  In the area covered by Station 129+835 to 130+080, to 2.4-m each side of existing pavement, test material excavated from deeper than 3-m below existing highway grade.  For excavations from Station 129+835 to 130+080 and beyond 2.4-m from each side of existing pavement, test material excavated from deeper than 1-m below existing ground.

Test soil according to Subsection 203-3.05.  Soils that have a response from the photoionizing detector or equivalent instrument of one part per million (1 ppm) or more above background are  “contaminated” and will require special handling.  Dispose of this material according to these Specifications.  The Engineer may also require the qualified person to collect samples for laboratory analysis prior to moving or stockpiling any contaminated material identified by odor or field testing.

3.
Contaminated Soil Handling.  Contaminated soil can be used as backfill as long as it is put back in the same area and depth it came from, e.g. soils coming out of the excavation last would be the first back in.  Material excavated from the identified areas shall be backfilled during the same shift or measures shall be taken to prevent erosion, such as surrounding it with silt fence and covering it.

4.
Contaminated Soil Disposal.  Excavated material from the identified area that is not used as backfill and is contaminated shall be treated as follows:

Petroleum Contaminated Soil.  Dispose of contaminated soil according to the DEC 18 AAC 75 approved procedures.  The Engineer may allow contaminated material to be taken directly to a facility that handles petroleum contaminated material and is approved to operate by the DEC.  Additional testing required at the disposal site shall be done according to Subsection 203-2.08, Contaminated Material Testing, unless directed otherwise by the Engineer.


Dry Cleaning Solvent.  The Engineer will provide the qualified person direction for management and disposal of the contaminated soil.  The Engineer may direct the qualified person to move the contaminated soil to another nearby area within the project limits or drum up the soil and label it in accordance to 40 CFR 262 federal hazardous waste regulations.  Drummed soil must be managed as a hazardous waste in accordance to 40 CFR 262 regulations.  The Engineer may require the qualified person to collect samples from the soil within the drums.  Get approval from the Engineer on the placement of the moved soil and/or where the drums may be temporarily stored onsite.  The qualified person will be responsible for developing a management plan of the drums in accordance to 40 CFR 262 regulations, including performing weekly inspections of the drums.
5.
Responsibility.  With respect to preexisting hazardous substances or contaminated materials in the project area, nothing in this contract is intended to impose the Contractor, or to require the Contractor to assume the status under state or federal environmental law of a facility owner or operator, or an owner or generator of those preexisting hazardous substances or contaminated materials.  However, the Contractor is advised that s/he assumes the responsibility to obtain administrative approvals and to coordinate activities with the Alaska DEC and/or federal agency having jurisdiction, to carefully abide by applicable laws, regulations and the terms of administrative approvals, and to use environmentally sound management practices that the Contractor does not, as a result of the Contractor’s own 

actions, become a facility owner or operator, or an owner or generator of hazardous substance by reason of an unpermitted release of hazardous substances.  The Contractor will assume the responsibility of the proper management and disposal of any drum of hazardous waste generated at the site, including disposal at a facility that can legally store, treat and/or dispose of the hazardous waste.  The qualified person will be required to perform the weekly inspections of the drums for the contractor until they are transferred to the facility where they will be treated and/or disposed.
203-4.01 METHOD OF MEASUREMENT.  Add the following items:
6.
Item 203(28).  According to Subsection 109-1.05.

7.
Item 203(29).  Contaminated material testing shall be reimbursed based on paid receipts for the authorized tests.

8.
Item 203(31).  No measurement of quantities will be made.  The sedimentation basin will be paid for as a complete unit constructed as indicated on the Plans or as directed by the Engineer.

Excavation and embankment required for the detour bridge is subsidiary to Item 643(29), Temporary Detour Bridge.

203-5.01 BASIS OF PAYMENT.  Add the following:  Grading and placement of material used within 6-m of bridge abutments will not be paid for directly but will be subsidiary to Item 203(6A) Borrow, Type A.  (02/01/00)R113M98
Handling, removal, and disposing of contaminated material and providing a hazardous waste professional will be paid under Item 203(28) on a time and materials basis according to Subsection 109-1.05 for authorized work.

Testing soils to determine contamination will be paid under Item 203(29), Contaminated Material Testing.

Payment for Item 203(29) will be made on the receipts for authorized tests plus 15 percent, and shall be considered full compensation for labor, equipment and materials required to obtain samples and have tests performed.  A change order is not required to initiate contaminated material testing.

Backfilling will be paid for under the applicable work items involved at the contract unit prices bid for that work.

Add the following pay items:

	Pay Item
	Pay Unit

	203(28)  Contaminated Soil Special Handling
	Contingent Sum

	203(29)  Contaminated Material Testing
	Contingent Sum

	203(31)  Sedimentation Basin
	Lump Sum


 
SECTION 204


STRUCTURE EXCAVATION FOR CONDUITS 


AND MINOR STRUCTURES

204-3.01 CONSTRUCTION REQUIREMENTS.  Add the following to the third paragraph:  Native material utilized for conduit trench backfill outside the pavement structure may be compacted as approved by the Engineer.


***This page intentionally left blank.***


SECTION 205

EXCAVATION, BACKFILL AND

FOUNDATION FILL FOR STRUCTURES

Special Provisions

205-1.01 DESCRIPTION.  Add the following:  This work includes the cofferdams required to remove the existing piers and install the new pier for the Kenai River Bridge at Soldotna.

205-2.01 MATERIALS.  Add the following:
Structural Steel Sheet Piles.  Meet Subsection 715-2.02

205-3.01 EXCAVATION.  Delete item number 3 and replace with the following:
3.
Cofferdams.  Conform to the requirements of the AASHTO “Guide Design Specifications for Bridge Temporary Works” 1995 with latest interims.

Prepare and submit detailed drawings and supporting calculations to the Engineer for review and approval.  Plans and drawings must be prepared, sealed, and signed by a professional engineer registered in the State of Alaska.

Submit the plans, calculations, installation procedures and removal procedures in one complete submittal package.  Partial submittals or incomplete submittals will not be reviewed or considered.  Partial submittals or incomplete submittals will be rejected.

Provide the complete submittal package to the Engineer not less than thirty (30) days prior to the anticipated date of the cofferdam installation.  Do not begin construction of the cofferdams without the written approval of the Engineer.

The professional engineer responsible for the design of the cofferdams must have previous experience in the design of at least two (2) cofferdams in the last ten (10) years.  Prior to beginning the design of the cofferdams, submit for approval the following qualification documentation:

a.
A list of at least three (3) cofferdams that were installed in conditions similar to those present at this site,

b.
the name and telephone number of a contact person at the agency for which the work was completed,

c.
copies of at least two (2) previous cofferdam plan sheets, and

d.
the dates in which the cofferdams were designed and built.


The design water elevation for the cofferdams design must be taken to be at least elevation 15.200 meters.  Provide at least 600-mm above design water elevation to accommodate wave height.  Provide for a design water velocity of at least 2.5 meters per second concurrent with the full design water height.

Perform a scour analysis and provide scour countermeasures if needed.  Monitor for scour around the cofferdam perimeter at least once per week while the cofferdam is in place.  If excessive scour occurs, provide scour countermeasures to prevent additional scour from occurring.  Acquire necessary permits required to accommodate the scour countermeasure system.  Completely remove scour countermeasures when cofferdams are removed.

Construct foundation seals according to the requirements of Subsection 501-3.07.

Extend the cofferdams below the bottom of the seal concrete.  Do not extend sheet piles or other subsurface elements below elevation –5.000 meters.

Provide sufficient clearance within the cofferdams (taking into account the required wales, braces, and cross struts) for driving piles, constructing and removing forms, removing existing footings, and other relevant activities required within the cofferdam.  Cofferdams that are tilted or moved out of position by any cause during installation shall be righted and enlarged so as to provide the necessary clearance and proper pier location as indicated on the Plans.

Do not use cofferdam shoring, bracing, or cross struts that will induce stress, shock or vibration in the permanent structure.  When permitted by the Engineer, cross struts or bracing may extend through foundation concrete.

Maintain the integrity of the interlock when the piles are placed.  Maintain a watertight seal.

Do not pump water from within the cofferdams directly into the river.  Dewater cofferdams by pumping water to a temporary or permanent settling pond.  Obtain the Engineer’s approval prior to dewatering the cofferdams.

Install vents at the low water elevation in the cofferdam walls to ensure equal hydrostatic head both inside and outside of the cofferdam during the period of placing and setting of seals.


Replace fill material above the footing with clean, suitable material similar to the existing streambed material type and gradation.  Place fill material above the footing so the final ground line after consolidation, settlement, and compaction matches the existing ground line.

After completion, remove the cofferdams and associated hardware in their entirety.  Do not disturb or damage the finished structure during the cofferdam removal operations.  Minimize disturbing the ground line during cofferdam removal.

205-5.01 BASIS OF PAYMENT.  Add the following:  Grading and placement of material used within 0.3-m of structural units will be subsidiary to Item 203(6A) Borrow, Type A.  (07/24/95)R154M

Delete the last paragraph and replace with the following:  Cofferdam pay item includes material, labor, hardware, equipment, scour countermeasures, and incidentals to install, dewater, maintain, and remove the cofferdams.
SECTION 301

AGGREGATE BASE AND SURFACE COURSE
Special Provisions
301-2.01 MATERIALS.  Delete the second sentence of the first paragraph and substitute the following:  The gradation of base course material shall conform to the requirements for 

Grading D-1.  (10/01/91)R116
Add the following after the first paragraph:  Recycled asphalt material (RAM) may be substituted for aggregate base course, millimeter for millimeter, if the following conditions are met:

1.
RAM shall be crushed or processed to 100 percent by weight passing the 37.5-mm sieve and 95 to 100 percent by weight passing the 25-mm sieve.

2.
The gradation of the extracted aggregate shall meet the following:

	Sieve
	Percent Passing by Weight

	25 mm
	100

	19 mm
	70-100

	9.5 mm
	42-90

	4.75 mm
	28-78

	1.18 mm
	11-54

	0.30 mm
	5-34

	0.15 mm
	3-22

	0.075 mm
	2-12


3.
The asphalt content shall be 2.5 to 5 percent by weight of the RAM.  (02/28/01)R176M98
301‑3.01 PLACING.  Add the following:  Base course material used for the sidewalk and pathway foundation shall be placed with a "Layton box" or similar equipment capable of providing a specified depth with a uniform surface.  (09/01/89)R26

301-3.03 SHAPING AND COMPACTION.  Add the following:  Areas with less than 100-mm of aggregate base course and aggregate base course placed between the impermeable liner and Class W concrete in the sedimentation basin, as shown in the Plans, shall be compacted to the satisfaction of the Engineer.  Field densities will not be performed in these areas.

If recycled asphalt material is substituted for aggregate base course, the following conditions shall be met:

1.
Density acceptance will be based upon a roller pattern.  The roller pattern shall be determined by a test strip using a vibratory compactor with a minimum dynamic force of 178,000 newtons.  The optimum density will be determined by the Engineer using a nuclear densometer gauge to monitor the test strip.  Adequate water shall be added to aid compaction.  The location of the test strip will be designated by the Engineer.

2.
After the appropriate coverage with the vibratory compactor, a minimum of six (6) passes with a pneumatic tire roller shall be completed.  Tires shall be inflated to 550 kPa (± 34 kPa) and the roller shall have a minimum operating weight per tire of 1360 kg.

301-5.01 BASIS OF PAYMENT.  Add the following:  If recycled asphalt material is substituted for aggregate base course, it will be paid for as Item 301(1), Aggregate Base Course at the unit price shown on the bid schedule.  (02/28/01)R176M98
SECTION 306

ASPHALT TREATED BASE COURSE

Special Provisions

306-2.01 MATERIALS.  Delete items 1 and 2 and replace with the following.
1.
Aggregate.  Conform to Subsection 703-2.04.  Combine aggregate from processed pavement and crushed aggregate for asphalt concrete mix before testing.

2.
Asphalt.  The total residual asphalt cement may be a combination of PG 52-28 and the asphalt binder in the existing asphalt or only PG 52-28.  Documentation and conformance is only required for PG 52-28.  The Engineer may conditionally accept asphalt cement at the source.  Provide a manufacture’s certificate of compliance, according to Subsection 106-1.05, and test results of applicable quality requirements of Section 702 before shipping the material.

Add the following:

4.
Processed Asphalt Pavement (PAP).  Process existing pavement removed under Subsection 202-3.05 so material passes the 37.5-mm sieve.  Stockpile the material separately from the Asphalt Concrete.

Pavement aggregates.  Perform one gradation and one asphalt content test for every 1000 megagrams of PAP or a minimum of ten (10) sets of tests which ever is greater.  From these samples, ten (10) samples shall be split and submitted to the State Materials lab.

CONSTRUCTION REQUIREMENTS
306-3.01 COMPOSITION OF MIXES.  Replace this Subsection with the following:  If recycled materials are used, submit process control data of the PAP and of the asphalt concrete aggregates supporting proposed job mix design gradations.  The residual asphalt cement of the mix shall target 5 percent of total mix weight.

At least fifteen (15) calendar days before the production, submit the following to the Engineer:

1. A letter stating the location, size, and type of mixing plant, the proposed gradation for the Job Mix Design, gradations for individual stockpiles with supporting process control information, and the blend ratio of each aggregate stockpile and PAP.  The proposed mix gradation must meet the requirements of Table 703-3, Type II.  Submit gradation and asphalt content process control data of PAP for the Job Mix Design.

2. Provide representative samples of each of the aggregates in the blend.  Sample sizes:  45 kilograms of each intermediate and/or coarse aggregate, 90 kilograms of fine aggregate, 10 kilograms of blend sand, and 90 kilograms of PAP.
3. A minimum of three (3) 4-liter samples of asphalt cement proposed for use in the mixture, including the name of the product, the manufacturer, test results as required in Section 702, manufacturer’s certificate of compliance according to Section 106, and a temperature viscosity curve for the asphalt cement.

4. A 0.25-liter sample of the anti-strip additive proposed, including the name of product, manufacturer, and manufacturer’s data sheet, and current Materials Safety Data Sheet (MSDS).

From this information, the Engineer will establish the Job Mix Design using ATM 417, which will become a part of the contract.  The Job Mix Design shall meet the requirements of Type II, Class B in Table 401-1, Asphalt Concrete Mix Design Requirements.  PAP may be used in the mixture.  The design minimum residual asphalt content (PAP residual plus PG 52-28) is 5 percent by weight of total mix and with 1/4 percent anti-strip by weight of PG 52-28.  The Job Mix Design will specify the design aggregate gradation, gradation of virgin aggregate blend, percent of residual asphalt cement, percentage of PAP, and mixing and compaction temperature ranges.

Submit changes in the Job Mix design warranted by changes in the source of asphalt cement, the source of aggregates, aggregate quality, aggregate gradations, or blend ratios, in the same manner as the original submittal.  A new Job Mix Design will only apply to asphalt concrete mixture produced after submitting the new aggregate gradation.

Approved Job Mix Designs will have the full tolerances shown in Table 401-2 applied and will not be limited to the broad band listed in Table 703-3.  Tolerances for the largest sieve specified will be plus 0 percent and minus 1 percent.

306-3.02 WEATHER LIMITATIONS.  Delete the requirements of this Subsection and substitute the following:  Apply the requirements of Subsection 401-3.01.

306-3.03 STOCKPILING.  Delete this Subsection in its entirety.
306-3.04 EQUIPMENT.  Add the following:  Apply the requirements of Subsection 401-3.02 to equipment.

Add the following to item 1.:
1. If recycled materials are used, the asphalt plant shall combine PAP with asphalt concrete aggregates to produce a hot recycled asphalt treated base mixture.

Delete Subsections 306-3.05 and 306-3.06 and substitute the requirements of Subsections 401-3.08 and 401-3.09.

Delete Subsections 306-3.08 and 306-3.09 and substitute the requirements of Subsections 401-3.12 and 401-3.13.

Apply the requirements of Subsections 401-3.07, 401-3.10, 401-3.11, and 401-3.16.

Add the following Subsection:

306-3.12 PATCHING DEFECTIVE AREAS.  Remove ATB that becomes contaminated with foreign material, is segregated, or is determined to be defective.  Do not skin patch.  Remove defective materials for the full thickness of the course.  Cut the pavement so that edges are vertical, the sides are parallel to the direction of traffic and the ends are skewed between 15-25 degrees.  Coat edges with a tack coat conforming to Section 402 and allow to cure.  Place and compact fresh ATB to grade and smoothness requirements.

Standard Modification

306-4.01 METHOD OF MEASUREMENT.  In the second paragraph, change “Asphalt material” to “Asphalt cement”.  (06/25/99)M72

Special Provisions

Add the following:
Asphalt Cement.  Will not be measured for payment, the cost of the asphalt cement will be subsidiary to Item 306(1).

Change the third paragraph to read:
Anti-strip additive.  Will not be measured for payment, the cost of the anti-strip additive will be subsidiary to Item 306(1).

306-4.02 ACCEPTANCE SAMPLING AND TESTING.  Sample and test Asphalt Treated Base at 1000 Mg intervals for acceptance.  The Department has the exclusive right and responsibility for determining the acceptability of materials incorporated into the project.  The Engineer will perform acceptance sampling and testing.  The Engineer will make the results of the acceptance testing available to the Contractor within seven working days from the date of sampling.  Sample the blended virgin aggregate at the cold feed.  The Contractor may select the sample location of mix to determine the asphalt content.

Within 24-hours of final rolling, cut one 150-mm diameter core, full depth, from the finished mat to determine density.  Neatly cut the sample using a core drill at the randomly selected location marked by the Engineer.  Use a core extractor to prevent damage to the core.  Do not cut a sample over a bridge deck.

Apply Tolerances shown in Table 401-2 to test results to determine compliance with mix design.

The Engineer will test for density, gradation, and asphalt content as specified in Subsection 401-4.02.

Standard Modification

306-5.01 BASIS OF PAYMENT.  In the Pay Item table, change “Asphalt Material” to “Asphalt Cement”.  (06/25/99)M72
Special Provisions

Add the following:  Asphalt cement and anti-strip shall not be paid separately but shall be subsidiary to and included in the Asphalt Treated Base contract price.  If the Mix Design requires more than 5% asphalt cement, the quantity in excess of 5% shall be paid for at the Contract unit price for Item 401(2) Asphalt Cement, PG 52-28.
Patching defective areas shall be subsidiary to Item 306(1).  (02/05/03)R226M98
Delete this Section in its entirety and substitute with the following:

SECTION 401

ASPHALT CONCRETE PAVEMENT

Special Provisions
401-1.01 DESCRIPTION.  Construct one or more layers of plant-mixed hot asphalt concrete pavement on an approved surface, to the lines, grades, and depths shown on the Plans.

MATERIALS

401-2.01 COMPOSITION OF MIXTURE - JOB MIX DESIGN.  Meet the requirements of Table 401-1 for the Job Mix Design performed in accordance with ATM 417.

TABLE 401-1

Asphalt Concrete Mix Design Requirements

	DESIGN PARAMETERS
	CLASS

“A”
	CLASS

“B”

	Stability, N (pounds)
	8000 min. (1800)
	5340 min. (1200)

	Flow, 0.25 mm
	8-14
	8-16

	Voids in Total Mix, %
	3-5
	3-5

	Compaction, number of blows each side

of test specimen
	75
	50

	Percent Voids Filled with Asphalt (VFA) 
	65-75
	65-78

	Asphalt Content, min. %
	5.0
	5.0

	Dust-asphalt ratio*
	0.6-1.4
	0.6-1.4

	Voids in the Mineral Aggregate (VMA), %, min.

	      Type I


      Type II

      Type III, IV
	12.0

13.0

14.0
	11.0

12.0

13.0



*Dust-asphalt ratio is the percent of material passing the 0.075-mm sieve divided by the percent of effective asphalt (calculated by weight of mix).

The approved Job Mix Design will specify the target values for gradation, the target value for asphalt cement content, the Maximum Specific Gravity (MSG) of the mix, the additives, and the allowable mixing temperature range.

Target values for gradation in the Job Mix Design must be within the broad band limits shown in Table 703-3, for the type of asphalt concrete pavement specified but asphalt concrete mixture will have the full tolerances in Table 401-2 applied for evaluation in accordance with Subsection 401-4.03 except the tolerances for the largest sieve specified will be plus 0 percent and minus 1 percent, and the 0.075-mm sieve is limited by the broad band limits.

Do not produce asphalt concrete mixture for payment until the Engineer approves the Job Mix Design.  Do not mix asphalt concrete mixtures produced from different plants.

Use Asphalt Concrete Type II, Class B, minimum, for temporary pavement.

Submit the following to the Engineer at least fifteen (15) days before the production of asphalt concrete mixture:

1.
A letter stating the location, size, and type of mixing plant, the proposed gradation for the Job Mix Design, gradations for individual stockpiles with supporting process quality control information, and the blend ratio of each aggregate stockpile.  The proposed gradation must meet the requirements of Table 703-3 for each type of asphalt concrete pavement specified in the Contract.

2.
Representative samples of each aggregate (coarse and/or intermediate, fine, and natural blend material) in the proportions required for the proposed mix design.  Furnish a total of 250 (500 lbs) of material.

3.
Five (5) separate 3.8 liter (1-gallon) samples of the asphalt cement proposed for use in the mixture.  Include name of product, manufacturer, test results of the applicable quality requirements of Subsection 702-2.01, manufacturer's certificate of compliance per Subsection 106-1.05, a temperature viscosity curve for the asphalt cement or manufacturer's recommended mixing and compaction temperatures, and current Material Safety Data Sheet.

4.
One (1) sample, of at least 235 ml (0.5 pint), of the anti-strip additive proposed, including name of product, manufacturer, and manufacturer's data sheet, and current Material Safety Data Sheet.

The Engineer will then evaluate the material and the proposed gradation using ATM 417 and the requirements of Table 401-1 for the appropriate type and class of asphalt concrete pavement specified and establish the approved Job Mix Design which will become a part of the Contract.

The Engineer will assess a fee of $2,500 under Item 401(6), Asphalt Price Adjustment, for each mix design subsequent to the approved Job Mix Design for each Type and Class of Asphalt Concrete Pavement specified.

No payment for asphalt concrete pavement for which a new Job Mix Design is required, will be made until the new Job Mix Design is approved.  Approved changes apply only to asphalt concrete mixture produced after the submittal of the changes.

Changes.  Failure to achieve results conforming to Table 401-1 or changes in the source of asphalt cement, source of aggregates, aggregate quality, aggregate gradation, or blend ratio, will require a new Job Mix Design.  Submit changes and new samples in the same manner as the original submittal.

401-2.02 AGGREGATES.  Conform to Subsection 703-2.04.

Use a minimum of three (3) stockpiles for crushed asphalt concrete aggregate (coarse, intermediate, and fine).  Place blend material in a separate pile.

401-2.03 ASPHALT CEMENT.  Provide the grade of asphalt cement specified in the Contract meeting the applicable requirements of Section 702.  If not specified, use PG 52-28.

Provide test reports for each batch of asphalt cement showing conformance to the specifications in Section 702 prior to delivery to the project.  Storage tanks used for the batch shall be noted on the test report.  Anti-strip additives required by the mix design shall be added to the asphalt cement during load out for delivery to the project.  A printed weight ticket of anti-strip shall be included with the asphalt cement delivery ticket.  The location where anti-strip is added may be changed with the approval of the Engineer.
Furnish the following documents at delivery:

1.
Manufacturer’s certificate of compliance (106-1.05).

2.
Conformance test reports for the batch (Section 702).

3.
Batch number and storage tanks used.

4.
Date and time of load out for delivery.

5.
Type, grade, temperature, and quantity of asphalt cement loaded.

6.
Type and percent of anti-strip added.

401-2.04 ANTI-STRIP ADDITIVES.  Use anti-strip agents in the proportions determined by ATM 414 and included in the approved Job Mix Design.  At least 70 percent of the aggregate must remain coated when tested according to ATM 414.

401-2.05 PROCESS QUALITY CONTROL.  Sample and test materials for quality control of the asphalt concrete mixture according to Subsection 106-1.03.  Provide copies of these test results to the Engineer within 24-hours.

Failure to perform quality control forfeits your right to a retest under Subsection 401-4.02.

Submit a paving and plant control plan at the pre-paving meeting to be held a minimum of five (5) working days before initiating paving operations.  Address the sequence of operations and joint construction.  Outline steps to assure product consistency, to minimize segregation, and to prevent premature cooling of the asphalt concrete mixture.  Include a proposed quality control testing frequency for gradation, asphalt cement content, and compaction.

CONSTRUCTION REQUIREMENTS
401-3.01 WEATHER LIMITATIONS.  Do not place the asphalt concrete mixture on a wet surface, on an unstable/yielding roadbed, when the base material is frozen, or when weather conditions prevent proper handling or compaction of the mix.  Do not place asphalt concrete mixture unless the roadway surface temperature is 5 degrees Celsius (40 (F) or warmer.

401-3.02 EQUIPMENT, GENERAL.  Use equipment in good working order and free of asphalt concrete mixture buildup.  Make equipment available for inspection and demonstration of operation a minimum of 24-hours before placement of asphalt concrete mixture.

401-3.03 ASPHALT MIXING PLANT.  Meet AASHTO M 156.  Use an asphalt plant designed to dry aggregates, maintain accurate temperature control, and accurately proportion asphalt cement and aggregates.  Calibrate the asphalt plant and furnish copies of the calibration data to the Engineer at least 4-hours before asphalt concrete mixture production.

Provide a scalping screen at the asphalt plant to prevent oversize material or debris from being incorporated into the asphalt concrete mixture.

Provide a tap on the asphalt cement supply line just before it enters the plant (after the 3-way valve) for sampling asphalt cement.

401-3.04 HAULING EQUIPMENT.  Haul asphalt mixtures in trucks with tight, clean, smooth metal beds, thinly coated with a minimum amount of paraffin oil, lime water solution, or an approved manufactured asphalt release agent.  Do not use petroleum fuel as an asphalt release agent.

Cover the asphalt concrete mixture in the hauling vehicle, when directed.

401-3.05 ASPHALT PAVERS.  Use self-propelled pavers equipped with a heated vibratory screed. Control grade and cross slope with automatic grade and slope control devices.  Use a 9-m minimum ski, or other approved grade follower, to automatically actuate the paver screed control system.  Use grade control on either (a) both the high and low sides or (b) grade control on the high side and slope control on the low side.

Use a screed assembly that produces a finished surface of the required smoothness, thickness, and texture without tearing, shoving or displacing the asphalt concrete mixture.  Heat and vibrate screed extensions.  Place auger extensions within 0.45-m of the screed extensions or per written manufacturer’s recommendations.

The use of a “Layton Box” or equivalent towed paver is allowed on bike paths, sidewalks, and driveways.

401-3.06 ROLLERS.  Use both steel-wheel (static or vibratory) and pneumatic-tire rollers.  Operate rollers according to manufacturer's instructions.  Avoid crushing or fracturing of aggregate.  Use rollers designed to compact hot asphalt concrete mixtures and reverse without backlash.

Use fully-skirted pneumatic-tire rollers with a minimum operating weight of 1400 kg (3000 lbs.) per tire. 
401-3.07 PREPARATION OF EXISTING SURFACE.  Prepare existing surfaces in conformance with the Plans and Specifications.  Clean out loose material from cracks wider than 25-mm (+25-mm) in width full depth, then fill using asphalt concrete and tamp in place.  Clean, wash, and sweep existing paved surfaces of loose material.  Existing surface must be approved by the Engineer before applying tack coat.

Prior to placing the asphalt concrete mixture, uniformly coat contact surfaces of curbing, gutters, saw-cut pavement, cold joints, manholes, and other structures with tack coat material meeting Section 402.

Allow prime coat to cure and emulsion tack coat to break before placement of asphalt concrete mixture on these surfaces.

401-3.08 PREPARATION OF ASPHALT.  Provide a continuous supply of asphalt cement to the asphalt mixing plant at a uniform temperature, within the allowable mixing temperature range.

401-3.09 PREPARATION OF AGGREGATES.  Dry the aggregate so the moisture content of the asphalt concrete mixture, sampled at the point of acceptance for asphalt cement content, does not exceed 0.5 percent (by total weight of mix), as determined by WAQTC TM 6.

Heat the aggregate for the asphalt concrete mixture to a temperature specified in the mix design.

Adjust the burner on the dryer to avoid damage to the aggregate and to prevent the presence of unburned fuel on the aggregate.  Asphalt concrete mixture containing soot or fuel is considered unacceptable per Subsection 105-1.11.

401-3.10 MIXING.  Combine the aggregate, asphalt cement and additives in the mixer in the amounts required by the Job Mix Design.  Mix to obtain 98 percent coated particles when tested according to AASHTO T 195.

For batch plants, put the dry aggregate in motion before addition of asphalt cement. 

Mix the asphalt concrete mixture within the temperature range determined by the Job Mix Design.

401-3.11 TEMPORARY STORAGE.  Silo type storage bins may be used, provided that the characteristics of the asphalt concrete mixture are not altered.  Signs of visible segregation, heat loss, changes from the Job Mix Design, change in the characteristics of asphalt cement, lumpiness, or stiffness of the mixture are causes for rejection.

401-3.12 PLACING AND SPREADING.  Place the asphalt concrete mixture upon the approved surface, spread, strike off, and adjust surface irregularities.  Use asphalt pavers to distribute asphalt concrete mixture, including leveling courses.  The maximum compacted lift thickness allowed is 75-mm.

Use hand tools to spread, rake, and lute the asphalt concrete mixture in areas where irregularities or unavoidable obstacles make the use of mechanical spreading and finishing equipment impracticable.

When the section of roadway being paved is open to traffic, pave adjacent traffic lanes to the same elevation within 24-hours.  Place approved material against the outside pavement edge when the drop-off exceeds 50-mm.

When multiple lifts are specified in the Contract, do not place the final lift until all lower lifts throughout that section, as defined by the Paving Plan, are placed and accepted.

Do not pave against new Portland concrete curbing until it has cured for at least 72-hours.

Place asphalt concrete mixture over bridge deck membranes according to Section 508 and the manufacturer's specifications.

401-3.13 COMPACTION.  Thoroughly and uniformly compact the asphalt concrete mixture by rolling. In areas not accessible to large rollers, compact with mechanical tampers or trench rollers.

The target value for density is 94 percent of the maximum specific gravity (MSG), as determined by WAQTC FOP for AASHTO T 209.  For the first lot of each type of asphalt concrete pavement, the MSG will be determined by the Job Mix Design.  For additional lots, the MSG will be determined by the sample from the first sublot of each lot.

Acceptance testing for density will be performed in accordance with WAQTC FOP for AASHTO T 166/T 275 using a 150-mm diameter core.  (Acceptance testing for density of leveling course or temporary pavement is not required.)

Do not leave rollers or other equipment standing on pavement that has not cooled sufficiently to prevent indentation.

401-3.14 JOINTS.  Minimize the number of joints to ensure a continuous bond, texture, and smoothness between adjacent sections of the pavement.

Remove to full depth improperly formed joints resulting in surface irregularities.  Replace with new asphalt concrete mixture, and thoroughly compact.

Precut pavement removal to a neat line with a power saw or by other approved method.

Form transverse joints by saw-cutting back on the previous run to expose the full depth of the course or use a removable bulkhead.  Skew transverse joints between 15-25 degrees.

Offset the longitudinal joints in one layer from the joint in the layer immediately below by at least 150-mm.  Align the joints of the top layer at the centerline or lane lines.  Where preformed marking tape striping is required, offset the longitudinal joint in the top layer not more than 150-mm from the edge of the stripe.

Seal the vertical edge of all longitudinal joints with Crafco 34524 Joint Adhesive or approved equal before paving against it.  Apply a 3-mm (1/8 inch) thick band of joint adhesive over the surface according to manufacturer’s recommendations.

For the top layer of asphalt concrete pavement, the minimum specification limit for longitudinal joint density is 91 percent of the MSG of the panel completing the joint.  Cut one 150-mm diameter core centered on the longitudinal joint at each location the panel completing the joint is cored for acceptance density testing.  Density will be determined in accordance with WAQTC FOP for AASHTO T 166/T 275.

Seal the pavement surface 300-mm on each side of all the longitudinal joints while the pavement is clean, free of moisture, and before traffic marking with GSB-78 (from Asphalt Systems), or approved equal.

401-3.15 SURFACE TOLERANCE.  The Engineer will test the finished surface after final rolling at selected locations using a 4.3-m straightedge.  Correct variations from the testing edge, between any two contacts of more than 5-mm.

The Engineer will measure the surface smoothness of the top layer of asphalt concrete pavement in the driving lanes with an inertial profiler before final acceptance of the project.  Remove and replace, or grind smooth any area of final pavement surface that has a smoothness Profile Index (PrI) greater than 230mm/km in a 160-m segment.  PrI will be calculated using a 3.1 mm/km blanking band.  The costs associated with meeting surface tolerances are subsidiary to the Asphalt Concrete pay item.

After completion of corrective work, the Engineer will measure the pavement surface in the driving lanes a second time for a smoothness price adjustment.  No measurements will be taken in turn lanes, lane transitions, or within 8-m of manholes, or existing pavement.

Smoothness will be measured in both wheel paths of each lane and reported as profilograph results (PrI) filtered with a 5-mm blanking band.  Report PrI as a job average for the measured lanes, calculated to the nearest 2.5-mm (0.1 inch).

401-3.16 PATCHING DEFECTIVE AREAS.  Remove asphalt concrete mixture that becomes contaminated with foreign material, is segregated, or is in any way determined to be defective.  Do not skin patch.  Remove defective materials for the full thickness of the course.  Cut the pavement so the edges are vertical, the sides are parallel to the direction of traffic, and the ends are skewed between 15-25 degrees.  Coat edges with a tack coat meeting Section 402 and allow to cure.  Place and compact fresh asphalt concrete mixture per Subsection 401-3.13 to grade and smoothness requirements.

Costs associated with patching defective areas are subsidiary to the Asphalt Concrete pay item.

401-4.01 METHOD OF MEASUREMENT.  Section 109 and the following:

Asphalt Concrete.  By weighing.  No deduction will be made for the weight of asphalt cement or anti-stripping additive, or by the area of final pavement surface.

Asphalt Price Adjustment.  Calculated by quality level analysis under Subsection 401-4.03.

Asphalt Cement.  By the megagram, as follows. Method 1 will be used for determining asphalt quantity unless otherwise directed in writing.  The procedure initially used will be the one used for the duration of the project.  No payment will be made for any asphalt cement more than 0.4 percent above the optimum asphalt content specified in the Job Mix Design.

1.
Percent of asphalt cement for each sublot multiplied by the total weight represented by that sublot.  Percent of asphalt cement will be determined by ATM 405 or WAQTC FOP for AASHTO T 308.  The same tests used for the acceptance testing of the sublot will be used for computation of the asphalt cement quantity.  If no acceptance testing is required, the percent of asphalt cement is the target value for asphalt cement in the Job Mix Design.

2.
Supplier's invoices minus waste, diversion and remnant.  This procedure may be used on projects where deliveries are made in tankers and the asphalt plant is producing asphalt concrete mixture for one project only.

The Engineer may direct, at any time, that tankers be weighed in the Engineer’s presence before and after unloading.  If the weight determined at the project varies more than 1 percent from the invoice amount, payment will be based on the weight determined at the project.

Any remnant or diversion will be calculated based on tank stickings or weighing the remaining asphalt cement.  The Engineer will determine the method.  The weight of asphalt cement in waste asphalt concrete mixture will be calculated using the target value for asphalt cement as specified in the Job Mix Design.

Temporary Pavement.  By weighing.  No deduction will be made for the weight of asphalt cement or anti-stripping additive.

Longitudinal Joint Adhesive and Sealing.  By the meter of longitudinal joint.
401-4.02 ACCEPTANCE SAMPLING AND TESTING.  The quantity of each type of asphalt concrete mixture produced and placed will be divided into lots and the lots evaluated individually for acceptance.

A lot will normally be 4500 Mg (5,000 tons).  The lot will be divided into sublots of 450 Mg (500 tons), each randomly sampled and tested for asphalt cement content, density, and gradation according to this Subsection.  If the project has more than one (1) lot, and less than eight (8) additional sublots have been sampled at the time a lot is terminated, either due to completion of paving operations or the end of the construction season (winter shutdown), the material in the shortened lot will be included as part of the prior lot.  The price adjustment computed, according to Subsection 401-4.03, for the prior lot will include the samples from the shortened lot.

If eight (8) or nine (9) samples have been obtained at the time a lot is terminated, they will be considered as a lot and the price adjustment will be based on the actual number of test results (excluding outliers) in the shortened lot.

If the contract quantity is between 1350 Mg (1,500 tons) and 4499 Mg (4,999 tons), the contract quantity will be considered one lot.  The lot will be divided into ***deleted*** sublots of 450 Mg and randomly sampled for asphalt cement content, density, and gradation according to this subsection.   ***Deleted**Hot mix asphalt quantities of less than 270 Mg. remaining after dividing the lot into sublots will be included in the last sublot.  Hot mix asphalt quantities of 270 Mg. or greater will be treated as an individual sublot.  The lot will be evaluated for price adjustment according to Subsection 401-4.03.

For contract quantity of less than 1350 Mg (1,500 tons) (and for temporary pavement), asphalt concrete pavement will be accepted for payment based on the Engineer's approval of a Job Mix Design and the placement and compaction of the asphalt concrete pavement to the specified depth and finished surface requirements and tolerances.

Any area of finished surfacing that is visibly segregated or fails to meet surface tolerance requirements is considered unacceptable per Subsection 105-1.11.

1.
Asphalt Cement.  Samples for the determination of asphalt cement content will be taken from either the windrow in front of the paver, or at the end of the auger, or behind the screed prior to initial compaction.  Two (2) separate samples will be taken, one for acceptance testing and one held in reserve for retesting if applicable.  At the discretion of the Engineer, asphalt cement content will be determined in accordance with ATM 405 or WAQTC FOP for AASHTO T 308.

2.
Asphalt Cement Quality.  The Contractor shall sample asphalt cement from the asphalt cement supply line when requested, witnessed by the Engineer’s representative.  After purging residual asphalt cement, take three (3) 1-liter samples into wide mouth 1-liter metal containers.  Asphalt cement will be sampled for acceptance testing in accordance with WAQTC FOP for AASHTO T 40 and tested for conformance to the specifications in Section 702.  Three (3) separate samples will be taken, one for acceptance testing, one for Contractor retesting, and one held in reserve for referee testing.

3.
Aggregate Gradation.

a.
Drum Mix Plants.  Samples taken for the determination of aggregate gradation from drum mix plants will be from the combined aggregate cold feed conveyor via a diverter device, from the stopped conveyor belt or from the same location as samples for the determination of asphalt cement content.  Two (2) separate samples will be taken, one for acceptance testing and one held in reserve for retesting if applicable.  The aggregate gradation for samples from the conveyor system will be determined in accordance with WAQTC FOP for AASHTO T 27/T 11.  For asphalt concrete mixture samples, the gradation will be determined in accordance with WAQTC FOP for AASHTO T 30 from the aggregate remaining after the ignition oven (WAQTC FOP for AASHTO T 308) has burned off the asphalt cement.  Locate diverter devices for obtaining aggregate samples from drum mix plants on the conveyor system delivering combined aggregates into the drum.  Divert aggregate from the full width of the conveyor system and maintain the diverter device to provide a representative sample of aggregate incorporated into the asphalt concrete mixture.

b.
Batch Plants.  Samples taken for the determination of aggregate gradation from batch plants will be from the same location as samples for the determination of asphalt cement content, or from dry batched aggregates.  Two (2) separate samples will be taken, one for acceptance testing and one held in reserve for retesting if applicable. Dry batched aggregate gradations will be determined in accordance with WAQTC FOP for AASHTO T 27/T 11.  For asphalt concrete mixture samples, the aggregate gradation will be determined in accordance with WAQTC FOP for AASHTO T 30 from the aggregate remaining after the ignition oven (WAQTC FOP for AASHTO T 308) has burned off the asphalt cement.

4.
Density.  Cut full depth core samples from the finished asphalt concrete pavement within 24-hours after final rolling.  Neatly cut one 150-mm diameter core sample with a core drill from each sublot at the randomly selected location marked by the Engineer.  Use a core extractor to prevent damage to the core.  The Engineer will determine the density of the core samples in accordance with WAQTC FOP for AASHTO T 166/T 275.  Do not core asphalt concrete pavement on bridge decks.  Backfill and compact voids left by coring with new asphalt concrete mixture within 24-hours.

Failure to cut core samples within the specified period will result in a deduction of $100 per sample per day.  Failure to backfill voids left by sampling within the specified period will result in a deduction of $100 per hole per day.  The accrued amount will be subtracted under Item 401(6), Asphalt Price Adjustment.

5.
Retesting.  A retest of any sample outside the limits specified in Table 401-2 may be requested provided the quality control requirements of Subsection 401-2.05 are met.  Deliver this request in writing to the Engineer within seven (7) days of receipt of the initial test result.  The Engineer 

will mark the sample location for the density retest.  The original test results for gradation, asphalt cement content, or density will be discarded and the retest result will be used in the price adjustment calculation regardless of whether the retest result gives a higher or lower pay factor.  Only one retest per sample is allowed.  Except for the first lot, gradation or asphalt cement content retesting of the sample from the first sublot of a lot will include retesting for the MSG.

401-4.03 EVALUATION OF MATERIALS FOR ACCEPTANCE.  The following method of price adjustment will be applied to each type of Asphalt Concrete Pavement for which the contract quantity equals or exceeds 1350 Mg (1,500 tons), except as specified in Subsection 401-4.02.

Acceptance test results for a lot will be analyzed collectively and statistically by the Quality Level Analysis method as specified in Subsection 106-1.03 to determine the total estimated percent of the lot that is within specification limits. Asphalt cement content results will be reported to the nearest 0.1 percent.

The price adjustment is based on the lowest of two pay factors.  The first factor is a composite pay factor for asphalt concrete mixture which includes gradation and asphalt cement content.  The second factor is for density.

A lot containing asphalt concrete pavement with less than a 1.00 pay factor will be accepted at an adjusted price, provided the pay factor is at least 0.75 and there are no isolated defects identified by the Engineer.  A lot containing asphalt concrete pavement that fails to obtain at least a 0.75 pay factor will be considered unacceptable and rejected under Subsection 105-1.11.
The Engineer will reject asphalt concrete mixture that appears to be defective based on visual inspection.  A minimum of two (2) samples will be collected from the rejected mixture and tested if requested.  If the test results are within specification limits, payment will be made for the mixture.  If any of the test results fail to meet specifications, no payment will be made and the cost of the testing will be subtracted under Item 401(6), Asphalt Price Adjustment.  Costs associated with removal and disposal of the rejected asphalt concrete mixture are subsidiary to the Asphalt Concrete pay item.

Outlier Test.  Before computing the price adjustment, the validity of the test results will be determined by SP-7, the Standard Practice for Determination of Outlier Test Results.  Outlier test results will not be included in the price adjustment calculations.

If any sieve size on a gradation test or the asphalt cement content is an outlier, then the gradation test results and the asphalt cement content results for that sublot will not be included in the price adjustment.  The density test result for that sublot will be included in the price adjustment provided it is not an outlier.

If the density test result is an outlier, the density test result will not be included in the price adjustment, however, the gradation and asphalt cement content results for that sublot will be included provided neither is an outlier.

Quality Level Analysis.  Pay factors are computed as follows:

1.
Outliers (determined by SP-7), and any test results on material not incorporated into the work, are eliminated from the quality level analysis.

The arithmetic mean ([image: image2.wmf]x
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 is rounded to the nearest tenth for density and all sieve sizes except the 0.075-mm sieve. [image: image6.wmf]x

 is rounded to the nearest hundredth for asphalt cement content and the 0.075-mm sieve.

2.
The sample standard deviation(s), after the outliers have been excluded, is computed:
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(x2)
=
sum of the squares of individual test values.
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=
square of the sum of the individual test values.

The sample standard deviation (s) is rounded to the nearest hundredth for density and all sieve sizes except the 0.075-mm sieve.  The sample standard deviation (s) is rounded to the nearest 0.001 for asphalt cement content and the 0.075-mm sieve.

If the computed sample standard deviation (s) is <0.001, then use s = 0.20 for density and all sieves except the 0.075-mm.  Use s = 0.020 for asphalt cement content and the 0.075-mm sieve.

3.
The USL and LSL are computed.  For aggregate gradation and asphalt cement content, the Specification Limits (USL and LSL) are equal to the Target Value (TV) plus and minus the allowable tolerances in Table 401-2.  The TV is the specification value specified in the approved Job Mix Design. Specification tolerance limits for the largest sieve specified will be plus 0 and minus 1 for Quality Level Analysis purposes.  The TV for density is 94 percent of the maximum specific gravity (MSG), the LSL is 92 percent of MSG and the USL is 98 percent.

TABLE 401-2
LOWER SPECIFICATION LIMIT (LSL) & UPPER SPECIFICATION LIMIT (USL)
	Measured Characteristics
	LSL
	USL

	19 mm sieve
	TV-6.0
	TV+6.0

	12.5 mm sieve
	TV-6.0
	TV+6.0

	9.5 mm sieve
	TV-6.0
	TV+6.0

	4.75 mm sieve
	TV-6.0
	TV+6.0

	2.36 mm sieve
	TV-6.0
	TV+6.0

	1.18 mm sieve
	TV-5.0
	TV+5.0

	0.60 mm sieve
	TV-4.0
	TV+4.0

	0.30 mm sieve
	TV-4.0
	TV+4.0

	0.15 mm sieve
	TV-3.0
	TV+3.0

	0.075 mm sieve1
	TV-2.0
	TV+2.0

	Asphalt %
	TV-0.4
	TV+0.4

	Density %
	92
	98


Note 1.Tolerances for the 0.075-mm sieve may not exceed the broad band limits in Table 703-3.

4.
The Upper Quality Index (QU) is computed:
 QU [image: image10.wmf]=
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Where:
USL = Upper Specification Limit


QU is rounded to the nearest hundredth.

5.
The Lower Quality Index (QL) is computed:
 QL [image: image11.wmf]=
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Where:
LSL = Lower Specification Limit


QL is rounded to the nearest hundredth.

6.
PU (percent within the upper specification limit which corresponds to a given QU) is determined.  See Subsection 106-1.03.

7.
PL (percent within the lower specification limit which corresponds to a given QL) is determined.  See Subsection 106-1.03.

8.
The Quality Level (the total percent within specification limits) is determined for aggregate gradation, asphalt cement content, and density.


Quality Level = (PL + PU) - 100

9.
Using the Quality Levels from Step 8, the lot Pay Factor is determined for Density (DPF) and gradation and asphalt cement content pay factors (PF) from Table 106-2.  The maximum pay factor for the largest sieve size specification for gradation is 1.00.

10.
The Composite Pay Factor (CPF) for the lot is determined using the following formula: 


[f19 mm (PF19 mm) + f12.5 mm (PF12.5 mm) +....fac (PFac)]


CPF =




(f

The CPF is rounded to the nearest hundredth.

Table 401-3 gives the weight factor (f) for each sieve size and asphalt cement content.

TABLE 401-3

WEIGHT FACTORS

	Gradation
	Factor “f”

	19 mm sieve
	4

	12.5 mm sieve
	5

	9.5 mm sieve
	5

	4.75 mm sieve
	4

	2.36 mm sieve
	4

	1.18 mm sieve
	4

	0.60 mm sieve
	5

	0.30 mm sieve
	5

	0.15 mm sieve
	4

	0.075 mm sieve
	20

	Asphalt %
	40


The price adjustment will be based on either the CPF or DPF, whichever is the lowest value.  The price adjustment for each individual lot will be calculated as follows:

Price Adjustment = [(CPF or DPF)* - 1.00] x (Megagram in lot) x (PAB)

* CPF or DPF, whichever is lower.

PAB = Price Adjustment Base  = $48 per Megagram.

401-4.04 EVALUATION OF ASPHALT CEMENT.  Asphalt cement will be randomly sampled and tested every 200 Mg (200 tons) and evaluated for price adjustment.  If the last sample increment is 100 Mg (100 tons) or less, that quantity of asphalt cement will be added to the quantity represented by the previous sample and the total quantity will be evaluated for price adjustment.  If the last sample increment is greater than 100 Mg (100 tons), it will be sampled, tested and evaluated separately.  Asphalt cement pay reduction factors for each sample will be determined from Table 401-4.

TABLE 401-4

ASPHALT CEMENT PAY REDUCTION FACTORS

(Use the single, highest pay reduction factor)

	
	Spec
	                                                           Pay Reduction Factor (PRF)

	
	
	0
	0.04
	0.05
	0.06
	0.07
	0.08
	0.1
	0.25
	Reject or

Engr Eval

	Tests On Original Binder

	Viscosity
	<3 Pa-s
	<3
	
	>3
	
	
	
	
	
	

	Dynamic Shear
	>1.00 kPa
	>1.00
	
	0.99-0.88
	
	
	
	0.87-0.71
	0.70-0.50
	<0.50

	Toughness
	>12.4 N m
	>10.6
	10.2-10.5
	9.6-10.4
	9.0-9.5
	8.5-9.0
	7.9-8.5
	
	
	<7.9

	Tenacity
	>8.5 N m
	>7.2
	6.9-7.1
	6.5-6.8
	6.2-6.5
	5.9-6.1
	5.4-5.8
	
	
	<5.4

	Tests On RTFO

	Mass Loss
	<1.00 %
	<1.00
	
	1.001-1.092
	
	
	
	1.093-1.184
	1.185-1.276
	>1.076

	Dynamic Shear
	>2.20 kPa
	>2.20
	
	2.199-1.816
	
	
	
	1.815-1.432
	1.431-1.048
	<1.048

	Test On PAV

	Dynamic Shear
	<5000 kPa
	<5000
	
	5001-5289
	
	
	
	5290-5578
	5579-5867
	>5867

	Creep Stiffness, S
	<300 MPa
	<300
	
	301-338
	
	
	
	339-388
	389-450
	>450

	Creep Stiffness, m-value
	>0.300
	>0.300
	
	0.299-0.287
	
	
	
	0.286-0.274
	0.273-0.261
	<0.261

	Direct Tension
	>1.0 %
	>1.0
	
	0.99-0.86
	
	
	
	0.85-0.71
	0.70-0.56
	<0.56


Asphalt Cement Price Adjustment for each sample = 5 x PAB x Qty X PRF

PAB = Price Adjustment Base

Qty = Quantity of asphalt cement represented by asphalt cement sample

PRF = Pay Reduction Factor from Table 401-4

Asphalt Cement Appeal Procedure.  Once notified of a failing test result of an asphalt cement sample, the Contractor has twenty-one (21) days to issue a written appeal.  The appeal must be accompanied with the Contactor’s quality control test results and a test result of Contactor’s sample of this lot tested by an AASHTO accredited asphalt laboratory (accredited in the test procedure in question).  The Engineer will review these test results and using ASTM D3244 determine a test value upon which to base a price reduction.

If the Contractor challenges this value, then the referee sample held by the Engineer will be sent to a mutually agreed upon independent AASHTO accredited laboratory for testing.  This test result will be incorporated into the ASTM D3244 procedure to determine a test value upon which to base a price reduction.  If this final value incurs a price adjustment, the Contractor under Item 401(6), Asphalt Price Adjustment, shall pay the cost of testing the referee sample.

The total asphalt cement price adjustment is the sum of the individual sample price adjustments and will be subtracted under Item 401(6), Asphalt Price Adjustment.

401-4.05 EVALUATION OF PAVEMENT SMOOTHNESS.  The top layer of asphalt concrete pavement will be measured in accordance with Subsection 401-3.15 and evaluated for a smoothness price adjustment.  The Engineer will calculate the smoothness price adjustment as follows:

Smoothness Price Adjustment = PAB x PQ x SF

PAB = Price Adjustment Base (Subsection 401-4.03)

PQ = Final quantity of Asphalt Concrete Mixture, Megagrams

PrI = Final measured pavement smoothness, millimeters/kilometer

SF = Smoothness Factor

If PQ is less than 1350 megagrams, 
SF = 0

If PQ is 1350 to 4500 megagrams,   
SF = 0.1167 - 0.0011 (PrI)

If PQ is 4500+ megagrams,

SF = 0. 0584 – 0.00053 (PrI)

The smoothness price adjustment will be applied under Item 401(6), Asphalt Price Adjustment.

401-4.06 EVALUATION OF LONGITUDINAL JOINT DENSITY.  Longitudinal joint density price adjustments apply when asphalt concrete mixture quantities are equal to or greater than 1350 Mg.  An price adjustment will be based on the average of all the joint densities on a project and determined as follows:

1.
If project average joint density is less than 91% MSG, apply the following disincentive:

Deduct = ($3.00 per linear meter) x (linear meters of paved joint for the entire project) x (91 % – Project Average Joint Density %) x 100    (Note: convert % to decimals in this equation)

2.
If project average joint density is greater than 91% MSG apply the following incentive:

Add =
($3.00 per linear meter) x (lineal meters of paved joint for the entire project) x (Project Average Joint Density % - 91 %) x 100    (Note: convert % to decimals in this equation)

The longitudinal joint price adjustment will be included in Item 401(6), Asphalt Price Adjustment.

401-5.01 BASIS OF PAYMENT.  The accepted quantity will be paid for at the adjusted contract unit price for the pay item listed below, complete in place.

The Asphalt Price Adjustment will be the sum of the price adjustments for each lot and for fees accrued for failure to cut cores and/or backfill voids left by sampling in the allotted time as outlined in Subsection 401-4.02.

Separate payment will not be made for asphalt cement or anti-strip additives for Item 401(3), Temporary Pavement, or asphalt concrete for leveling course.

Asphalt cement, anti-stripping additives, tack coat, and crack sealing are subsidiary to the asphalt concrete pavement unless specified as pay items.

Price adjustments will not apply to:

1.
Asphalt Concrete Mixture for leveling course

2.
Temporary Pavement

Payment for furnishing and installing joint adhesive and sealing the pavement adjacent to the joints will be paid as Item 401(9), Longitudinal Joint Adhesive and Sealing.

Payment will be made under:

	Pay Item
	Pay Unit

	401(1A)  Asphalt Concrete, Type II, Class A
	Megagram

	401(2)  Asphalt Cement, Grade PG 52-28
	Megagram

	401(3)  Temporary Pavement
	Megagram

	401(6)  Asphalt Price Adjustment
	Contingent Sum

	401(9)  Longitudinal Joint Adhesive and Sealing
	Meter


Add the following Section:

SECTION 408

ASPHALT CONCRETE PAVEMENT, TYPE V
Special Provisions

408-1.01 DESCRIPTION.  Construct one or more layers of plant-mixed hot asphalt concrete pavement on an approved surface, to the lines, grades, and depths shown on the Plans.

Superpave mix design procedures will be used to design the mix.

408-2.01 COMPOSITION OF MIXTURE - JOB MIX DESIGN.  The Job Mix Design will be developed using Asphalt Institute’s Superpave Mix Design SP-2 and also meet the requirements of Table 408-1, Table 408-2, and SP-2 TABLE 5.1 and TABLE 5.2.  Evaluation of moisture sensitivity by AASHTO T 283 will not be part of the mix design process.

TABLE 408-1

Asphalt Concrete Mix Design Requirements

	Design ESALs, millions
	0.3 to < 3

	Nom. Max. Aggregate Size
	19 mm

	Rut Index, max.
	3


The approved Job Mix Design will specify the target values for gradation, the target value for asphalt cement content, the Maximum Specific Gravity (MSG) of the mix, the additives, and the allowable mixing temperature range. 

Target values for gradation in the Job Mix Design must be within the broad band limits shown in Table 703-3, for the type of asphalt concrete pavement specified but asphalt concrete mixture will have the full tolerances in Table 408-2 applied for evaluation in accordance with 408-4.03 except for the following:

(
Tolerances for the largest sieve specified will be plus 0% and minus 1%.

(
Tolerances for the 0.075-mm sieve may not exceed the broad band limits.

Do not produce asphalt concrete mixture for payment until the Engineer approves the Job Mix Design. Do not mix asphalt concrete mixtures produced from different plants.

Submit the following to the Engineer at least fifteen (15) days before the production of asphalt concrete mixture:

1.
A letter stating the location, size, and type of mixing plant, the proposed gradation for the Job Mix Design, gradations for individual stockpiles with supporting process quality control information, and the blend ratio of each aggregate stockpile.  The proposed gradation must meet the requirements of Table 703-3.

2.
Representative samples of each aggregate (crushed coarse, crushed intermediate, crushed fine, and natural blend material) in the proportions required for the proposed mix design.  Furnish a total of 250 kg of material.

3.
Fifteen (15) 1-liter samples of the asphalt cement proposed for use in the mixture.  Include name of product, manufacturer, test results demonstrating conformance to Subsection 702-2.01, manufacturer's certificate of compliance per Subsection 106-1.05, a temperature viscosity curve for the asphalt cement or manufacturer's recommended mixing and compaction temperatures, and current Material Safety Data Sheet.

4.
One (1) sample, of at least 235-ml, of the anti-strip additive proposed, including name of product, manufacturer, and manufacturer's data sheet, and current Material Safety Data Sheet.
From this material, the Engineer will develop the Job Mix Design using procedures in SP-2. Approved Job Mix Designs will become a part of the contract.  Up to fifteen (15) working days may be required to determine the Job Mix Design after receipt of all items specified above. 

Changes in the source of asphalt cement, source of aggregates, aggregate quality, aggregate gradation changes from Job Mix, or blend ratio requires a new Job Mix Design.  The Contractor must provide submittals and materials to create a new job mix design.  Approved changes to a previously approved mix design may only be initialized after a lot is completed using the previous mix design.

The Engineer will assess a mix design fee of $3,600 under Item 408(3), Asphalt Price Adjustment for each mix design subsequent to the first approved Job Mix Design.

AGGREGATES.  Conform to Subsection 703-2.04.

Remove the natural fines passing a 4.75-mm sieve before crushing aggregates for asphalt concrete mixtures.  Divide the crushed aggregate into a minimum of three (3) stockpiles; coarse, intermediate, and fine.  Additional stockpiles may be required for some material sources to create a Design Aggregate Structure that meets the volumetric requirements of the mix design procedures.

408-2.03 ASPHALT MATERIALS.  Conform to Subsection 702-2.01, PG 64-28.  No binder grade adjustment will be made for traffic load rate.

Each batch of asphalt cement shall be tested for conformance to specifications in Section 702 prior to shipping.  Storage tanks used for the batch shall be noted on the test report.  Anti-strip additives required by the mix design shall be added to the asphalt cement during load out for delivery to the project.  A printed weight ticket of anti-strip shall be included with the asphalt cement delivery ticket. The location where anti-strip is added may be changed with the approval of the Engineer.

Shipping documents shall include the following:

(
Manufacturer’s certificate of compliance, Subsection 106-1.05

(
Conformance test results of the batch, Section 702.

(
Date and Time of loading

(
Batch number and storage tank 

(
Type, grade, temperature, and quantity of materials loaded

(
Type and percent of anti-strip added.

408-2.04 ANTI-STRIP ADDITIVES.  Use anti-strip agents in the proportions determined by ATM T-414 and included in the approved Job Mix Design.  At least 70 percent of the aggregate shall remain coated when tested in accordance with ATM T-414.  Anti-stripping additive shall be furnished in the minimum amount of 0.25 percent per ton of asphalt cement.

408-2.05 QUALITY CONTROL.  Sample and test materials for quality control of the asphalt concrete mixture according to Subsection 106-1.03.  Provide copies of these test results to the Engineer within 24-hours.

Failure to perform quality control forfeits the Contractor's right to retest as provided for in Subsection 408-4.02.

A paving and plant control plan shall be submitted at least three (3) working days before the pre-paving meeting.  The paving and plant control plan shall address sequence of operations, joint construction and sealing, outline steps to assure product consistency, to minimize segregation, and to prevent premature cooling of the asphalt concrete mixture.  The plan shall also include a proposed testing frequency for gradation, asphalt cement content and compaction and shall include temperatures for bituminous mixture and materials.  The pre-paving meeting shall be held on-site with the Engineer at least two (2) days before paving begins, and shall include the Contractor’s superintendent, paving foreman, asphalt plant operator, and quality control person.

CONSTRUCTION REQUIREMENTS

408-3.01 WEATHER LIMITATIONS.  Do not place asphalt concrete mixture on a surface having greater than optimum moisture, on an unstable or yielding surface, or when the base material is frozen or during detrimental weather conditions.  Do not pave unless the roadway surface temperature is 5 degrees Celsius or warmer.

408-3.02 EQUIPMENT, GENERAL.  Use equipment in good working order and free of asphalt concrete mixture buildup.  Make equipment available for inspection and demonstration of operation a minimum of 24-hours before placement of asphalt concrete mix.

408-3.03 BITUMINOUS MIXING PLANTS.  Meet AASHTO M156.  Calibrate the asphalt plant and furnish calibration data to the Engineer at least one day prior to production.  Maintain a current Air Quality Permit issued by the State of Alaska.

Provide and maintain a functioning scalping screen on the asphalt plant to prevent oversize material or debris from being incorporated into the mixture.  Provide a tap on the asphalt cement supply line just before it enters the plant (after the 3-way valve) for sampling asphalt cement.

Certify weigh silo scales if the weights from them are used for payment.

408-3.04 HAULING EQUIPMENT.  Haul asphalt mixtures in trucks having tight, clean, smooth metal beds, thinly coated with a minimum amount of paraffin oil, lime water solution or other manufactured asphalt release agent included on the Department’s Approved Products List.  Do not use diesel fuel or fuel oil as an asphalt release agent.

Cover the asphalt mixture in the haul vehicle, when directed.

408-3.05  ASPHALT PAVERS.  Use self-propelled asphalt pavers having a heated vibratory screed.  Control with grade and cross slope using automatic grade and slope control devices.  Use a paver screed control system that is automatically actuated by a ski least 9-m in length, or other approved grade follower.  Use grade control on either a) both the high and low sides or b) grade control on the high side and slope control on the low side.

Use a screed assembly that produces a finished surface of the required smoothness, thickness and texture without tearing, shoving or displacing the asphalt concrete mixture.  Provide heaters and vibrators on the main screed and screed extensions. Maintain auger extensions within 0.45-m of the end of the screed extension.

The use of a “Layton Box” or equivalent towed paver is allowed on bike paths, sidewalks, and driveways.

408-3.06 ROLLERS.  Use both steel-wheel (static or vibratory) and pneumatic-tire rollers.  Operate rollers according to manufacturer's instructions.  Avoid crushing or fracturing of aggregate.  Use rollers designed to compact hot asphalt concrete mixtures and reverse without backlash.

Use fully-skirted pneumatic-tire rollers having a minimum operating weight of 1400 kg per tire.

408-3.07 PREPARATION OF EXISTING SURFACE.  Prepare the existing surfaces in conformance with the plans and specifications. Clean out loose material from cracks wider than 25-mm in width, full depth then fill using asphalt concrete tamp in place.

Existing paved surfaces shall be cleaned of loose material by sweeping with a power broom, supplemented by hand sweeping, if necessary.  Engineer must approve the surface before tack is applied.

Prior to placing the asphalt concrete mixture, uniformly coat contact surfaces of curbing, gutters, sawcut pavement, cold joints, manholes, and other structures with tack coat material per Section 402.

Allow prime coat to cure and emulsion tack coat to break before placement of asphalt concrete mixture on these surfaces.

408-3.08 PREPARATION OF ASPHALT.  A continuous supply of asphalt cement shall be supplied to the mixer at a uniform temperature, within the allowable mixing temperature range noted in the approved mix design.

408-3.09 PREPARATION OF AGGREGATES.  Dry the aggregate so the moisture content of the asphalt concrete mixture, sampled at the point of acceptance for asphalt cement content, does not exceed 0.5 percent(by total weight of mix), as determined by WAQTC TM 6.

Heat the aggregate for the asphalt concrete mixture to a temperature specified in the mix design.

Adjust the burner on the dryer to avoid damage to the aggregate and to prevent the presence of unburned fuel on the aggregate.  Asphalt concrete mixture containing soot or fuel is considered unacceptable per Subsection 105-1.11.

408-3.10 MIXING.  Combine the aggregate, asphalt cement and additives in the mixer in the amounts required by the Job Mix Design. Mix to obtain 98 percent coated particles when tested according to AASHTO T 195.

For batch plants, put the dry aggregate in motion before addition of asphalt cement.

Mix the asphalt concrete mixture within the temperature range determined by the Job Mix Design.

408-3.11 TEMPORARY STORAGE OF ASPHALT CONCRETE MIXTURE.  Silo type storage bins may be used, provided that the characteristics of the asphalt concrete mixture are not altered.  Signs of visible segregation, heat loss, changes from the Job Mix Design, change in the characteristics of asphalt cement, lumpiness, or stiffness of the mixture are causes for rejection.  Asphalt concrete mixtures shall not be stored or transported by barges.

408-3.12 PLACING AND SPREADING.  Place the asphalt concrete mixture upon the approved surface, spread, strike off, and adjust surface irregularities.  Use asphalt pavers to distribute asphalt concrete mixture, including leveling courses.

Use hand tools to spread, rake, and lute the asphalt concrete mixture in areas where irregularities or unavoidable obstacles make the use of mechanical spreading and finishing equipment impracticable.

When the section of roadway being paved is open to traffic, pave adjacent traffic lanes to the same elevation within 24-hours.  Place approved material against the outside pavement edge when the drop-off exceeds 50mm.

When multiple lifts are specified in the Contract, do not place the final lift until all lower lifts throughout that section, as defined by the Paving Plan, are placed and accepted.

Do not pave against new Portland concrete curbing until it has cured for at least 72 hours.

Place asphalt concrete mixture over bridge deck membranes according to Section 508 and the manufacturer's specifications.

408-3.13 COMPACTION.  Thoroughly and uniformly compact the asphalt concrete mixture by rolling.  In areas not accessible to large rollers, compact with mechanical tampers or trench rollers.

The target value for density is 94 percent of the maximum specific gravity (MSG), as determined by WAQTC FOP for AASHTO T 209.  For the first lot of each type of asphalt concrete pavement, the MSG will be determined by the Job Mix Design.  For additional lots, the MSG will be determined by the sample from the first sublot of each lot.

Acceptance testing for density will be performed in accordance with WAQTC FOP for AASHTO T 166/T 275 using a 150-mm diameter core.  (Acceptance testing for density of leveling course or temporary pavement is not required.)

Do not leave rollers or other equipment standing on pavement that has not cooled sufficiently to prevent indentation.

408-3.14 JOINTS.  Minimize the number of joints to ensure a continuous bond, texture, and smoothness between adjacent sections of the pavement.  No quantity deduction will be made for materials removed for joint preparation.

Remove to full depth improperly formed joints resulting in surface irregularities.  Replace with new asphalt concrete mixture, and thoroughly compact.

Precut pavement removal to a neat line with a power saw or by other approved method.

Form transverse joints by saw-cutting back on the previous run to expose the full depth of the course or use a removable bulkhead. Skew transverse joints between 15-25 degrees.

Offset the longitudinal joints in one layer from the joint in the layer immediately below by at least 150-mm.  Align the joints of the top layer at the centerline or lane lines.  Where preformed marking tape striping is required, offset the longitudinal joint in the top layer not more than 6 inches from the edge of the stripe.

Seal the vertical edge of pavement with Crafco 34524 Joint Adhesive or approved equal before completing the longitudinal joint by paving against it.  Apply a 3-mm thick band of joint adhesive over the surface according to manufacturer’s recommendations.

For the top layer of asphalt concrete pavement, the minimum specification limit for longitudinal joint density is 91 percent of the MSG of the panel completing the joint.  Cut one (1) 150-mm diameter core centered on the longitudinal joint at each location that the mat completing the joint is cored for acceptance density testing.  Density will be determined in accordance with WAQTC FOP for AASHTO T 166/T 275.

Seal the pavement surface 200-mm on each side of the longitudinal joints while the pavement is clean, free of moisture, and before traffic marking.  Use GSB-78 (from Asphalt Systems), or approved equal.

408-3.15 SURFACE TOLERANCE.  The Engineer will test the finished surface after final rolling at selected locations using a 4.3-m straightedge.  Correct variations from the testing edge, between any two contacts, greater than 5-mm.

The Engineer will measure the surface smoothness of the top layer of asphalt concrete pavement in the driving lanes with an inertial profiler before final acceptance of the project.  Remove and replace, or grind smooth any area of final pavement surface that has a smoothness Profile Index (PrI) greater than 230 mm/km in a 160 meter segment.  The costs associated with meeting surface tolerances are subsidiary to the Asphalt Concrete pay item.

After completion of corrective work, the Engineer will measure the pavement surface in the driving lanes a second time for a smoothness price adjustment.  No measurements will be taken in turn lanes, lane transitions, or within 8-m of previously existing pavement.

Smoothness will be measured in both wheel paths of each lane and reported as profilograph results (PrI) filtered with a 5-mm blanking band. Report PrI as a job average for all measured lanes, calculated to the nearest 1-mm.

408-3.16 PATCHING DEFECTIVE AREAS.  Remove asphalt concrete mixture that becomes contaminated with foreign material, is segregated, or is in any way determined to be defective. Do not skin patch.  Remove defective materials for the full thickness of the course.  Cut the pavement so that all edges are vertical, the sides are parallel to the direction of traffic and the ends are skewed between 15-25 degrees.  Coat edges with a tack coat meeting Section 402 and allow to cure.  Place and compact fresh asphalt concrete mixture per Subsection 408-3.13 to grade and smoothness requirements.

The costs associated with patching defective areas are subsidiary to the Asphalt Concrete pay item.

408-4.01 METHOD OF MEASUREMENT.  Section 109 and the following:
Asphalt Concrete.  Either by weighing, no deduction will be made for the weight of asphalt cement or anti-stripping additive, or by the area of final pavement surface.

Asphalt Price Adjustment.  Calculated by quality level analysis under Subsection 408-4.03.

Asphalt Cement.  By the megagram, as follows.  Method 1 will be used for determining asphalt quantity unless otherwise directed in writing.  The procedure initially used will be the one used for the duration of the project.  No payment will be made for any asphalt cement more than 0.4 percent above the optimum asphalt content specified in the Job Mix Design.

1.
Percent of asphalt cement for each sublot multiplied by the total weight represented by that sublot.  The percent of asphalt cement will be determined by ATM 405 or WAQTC FOP for AASHTO T 308.  The same tests used for the acceptance testing of the sublot will be used for computation of the asphalt cement quantity.  If no acceptance testing is required, the percent of asphalt cement is the target value for asphalt cement in the Job Mix Design.

2.
Supplier's invoices minus waste, diversion and remnant.  This procedure may be used on projects where deliveries are made in tankers and the asphalt plant is producing asphalt concrete mixture for one project only.

The Engineer may direct, at any time, that tankers be weighed in the Engineers presence before and after unloading.  If the weight determined at the project varies more than 1 percent from the invoice amount, payment will be based on the weight determined at the project.

Any remnant or diversion will be calculated based on tank stickings or weighing the remaining asphalt cement.  The Engineer will determine the method.  The weight of asphalt cement in waste asphalt concrete mixture will be calculated using the target value for asphalt cement as specified in the Job Mix Design.

Temporary Pavement.  By weighing. No deduction will be made for the weight of asphalt cement or anti-stripping additive.

Anti-Strip Additive.  Based on the number of megagrams of asphalt cement containing required additive.

Longitudinal Joint and Joint Adhesive.  By the meter of longitudinal joint.

408-4.02 ACCEPTANCE SAMPLING AND TESTING.  The quantity of each type of asphalt concrete mixture produced and placed will be divided into lots and the lots evaluated individually for acceptance.

A lot will normally be 4500 megagrams.  The lot will be divided into sublots of 450 megagrams , each randomly sampled and tested for asphalt cement content, density, and gradation according to this Subsection.  If the project has more than one (1) lot, and less than eight (8) additional sublots have been sampled at the time a lot is terminated, either due to completion of paving operations or the end of the construction season (winter shutdown), the material in the shortened lot will be included as part of the prior lot.  The price adjustment computed, according to Subsection 408-4.03, for the prior lot will include the samples from the shortened lot.

If eight or nine (8 or 9) samples have been obtained at the time a lot is terminated, they will be considered as a lot and the price adjustment will be based on the actual number of test results (excluding outliers) in the shortened lot.

If the contract quantity is between 1350 megagrams and 4499 megagrams, the contract quantity will be considered one (1) lot.  The lot will be divided into ***deleted*** equal sublots of 450 Mg. and randomly sampled for asphalt cement content, density, and gradation according to this subsection ***deleted***.  Hot Mix Asphalt quantities of less than 270 Mg. remaining after dividing the lot into sublots will be included in the last sublot.  Hot Mix Asphalt quantities of 270 Mg. or greater will be treated as an individual sublot.  The lot will be evaluated for price adjustment according to Subsection 408-4.03.

For contract quantity of less than 1350 megagrams, (or for temporary pavement), asphalt concrete pavement will be accepted for payment based on the Engineer's approval of a Job Mix Design and the placement and compaction of the asphalt concrete pavement to the specified depth and finished surface requirements and tolerances.

Any area of finished surfacing that is visibly segregated or fails to meet surface tolerance requirements is considered unacceptable per Subsection 105-1.11.

1.
Asphalt Cement Content.  Samples for the determination of asphalt cement content will be taken from either the end of the auger, or behind the screed prior to initial compaction.  Two (2) separate samples will be taken, one for acceptance testing and one held in reserve for retesting if applicable.  At the discretion of the Engineer, asphalt cement content will be determined in accordance with ATM 405 or WAQTC FOP for AASHTO T 308.

2.
Asphalt Cement Quality.  The Contractor shall sample asphalt cement from the asphalt cement supply line when requested, witnessed by the Engineer’s representative.  After purging residual asphalt cement, take three (3) 1-liter samples into wide mouth metal containers.  Asphalt cement will be sampled for acceptance testing in accordance with WAQTC FOP for AASHTO T 40 and tested for conformance to the specifications in Section 702.  Three (3) separate samples will be taken, one for acceptance testing, one for Contractor retesting, and one held in reserve for referee testing.

3.
Aggregate Gradation.

a.
Drum Mix Plants.  Samples taken for the determination of aggregate gradation from drum mix plants will be from the combined aggregate cold feed conveyor via a diverter device, from the stopped conveyor belt or from the same location as samples for the determination of asphalt cement content.  Two (2) separate samples will be taken, one for acceptance testing and one held in reserve for retesting if applicable.  The aggregate gradation for samples from the conveyor system will be determined in accordance with WAQTC FOP for AASHTO T 27/T 11.  For asphalt concrete mixture samples, the gradation will be determined in accordance with WAQTC FOP for AASHTO T 30 from the aggregate remaining after the ignition oven (WAQTC FOP for AASHTO T 308) has burned off the asphalt cement.  Locate diverter devices for obtaining aggregate samples from drum mix plants on the conveyor system delivering combined aggregates into the drum.  Divert aggregate from the full width of the conveyor system and maintain the diverter device to provide a representative sample of aggregate incorporated into the asphalt concrete mixture. 

b.
Batch Plants.  Samples taken for the determination of aggregate gradation from batch plants will be from the same location as samples for the determination of asphalt cement content, or from dry batched aggregates.  Two (2) separate samples will be taken, one for acceptance testing and one held in reserve for retesting if applicable.  Dry batched aggregate gradations will be determined in accordance with WAQTC FOP for AASHTO T 27/T 11.  For asphalt concrete mixture samples, the aggregate gradation will be determined in accordance with WAQTC FOP for AASHTO T 30 from the aggregate remaining after the ignition oven (WAQTC FOP for AASHTO T 308) has burned off the asphalt cement.

4.
Density.  Cut full depth core samples from the finished asphalt concrete pavement within 24-hours after final rolling.  Neatly cut one (1) 15-mm diameter core sample with a core drill from each sublot at the randomly selected location marked by the Engineer.  Use a core extractor to prevent damage to the core.  The Engineer will determine the density of the core samples in accordance with WAQTC FOP for AASHTO T 166/T 275.  Do not core asphalt concrete pavement on bridge decks.  Backfill and compact all voids left by coring with new asphalt concrete mixture within 24-hours.

Failure to cut core samples within the specified period will result in a deduction of $100 per sample per day.  Failure to backfill voids left by sampling within the specified period will result in a deduction of $100 per hole per day.  The accrued amount will be subtracted under Item 408(3), Asphalt Price Adjustment.

5.
Retesting.  A retest of any sample outside the limits specified may be requested provided the quality control requirements of Subsection 408-2.05 are met.  Deliver this request in writing to the Engineer within seven (7) days of receipt of the initial test result.  The Engineer will mark the sample location for the density retest.  The original test results for gradation, asphalt cement content, or density will be discarded and the retest result will be used in the price adjustment calculation regardless of whether the retest result gives a higher or lower pay factor.  Only one (1) retest per sample is allowed.  Except for the first lot, gradation or asphalt cement content retesting of the sample from the first sublot of a lot will include retesting for the MSG.

408-4.03 EVALUATION OF MATERIALS FOR ACCEPTANCE.  The following method of price adjustment will be applied to each type of Asphalt Concrete Pavement, for which the contract quantity equals or exceeds 1350 megagrams, except as defined in Subsection 408-4.02.

Acceptance test results for a lot will be analyzed collectively and statistically by the Quality Level Analysis method as specified in Subsection 106-1.03 to determine the total estimated percent of the lot that is within specification limits.  Asphalt cement content results will be reported to the nearest 0.1 percent.

The price adjustment is based on the lowest of two pay factors.  The first factor is a composite pay factor for asphalt concrete mixture that includes gradation and asphalt cement content.  The second factor is for density.

A lot containing asphalt concrete pavement with less than a 1.00 pay factor will be accepted at an adjusted price, provided the pay factor is at least 0.75 and there are no isolated defects identified by the Engineer. A lot containing asphalt concrete pavement that fails to obtain at least a 0.75 pay factor will be considered unacceptable and rejected under Subsection 105-1.11.
The Engineer will reject asphalt concrete mixture that appears to be defective based on visual inspection.  A minimum of two (2) samples will be collected from the rejected mixture and tested if requested.  If all test results are within specification limits, payment will be made for the mixture.  If any of the test results fail to meet specifications, no payment will be made and the cost of the testing will be subtracted under Item 408(3), Asphalt Price Adjustment.  The costs associated with removal and disposal of the rejected asphalt concrete mixture are subsidiary to the Asphalt Concrete pay item.

Outlier Test.  Before computing the price adjustment, the validity of the test results will be determined by SP-7, the Standard Practice for Determination of Outlier Test Results.  Outlier test results will not be included in the price adjustment calculations.

If any sieve size on a gradation test or the asphalt cement content is an outlier, then the gradation test results and the asphalt cement content results for that sublot will not be included in the price adjustment.  The density test result for that sublot will be included in the price adjustment provided it is not an outlier.

If the density test result is an outlier, the density test result will not be included in the price adjustment, however, the gradation and asphalt cement content results for that sublot will be included provided neither is an outlier.

Quality Level Analysis. Pay factors are computed as follows:

1.
Outliers (determined by SP-7), and any test results on material not incorporated into the work, are eliminated from the quality level analysis.
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is rounded to the nearest tenth for density and all sieve sizes except the 0.075-mm sieve.
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is rounded to the nearest hundredth for asphalt cement content and the 0.075-mm sieve.

2.
The sample standard deviation(s), after the outliers have been excluded, is computed:
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(x2)
=
sum of the squares of individual test values.
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=
square of the sum of the individual test values.

The sample standard deviation (s) is rounded to the nearest hundredth for density and all sieve sizes except the No. 200 sieve. The sample standard deviation (s) is rounded to the nearest 0.001 for asphalt cement content and the 0.075 mm sieve.

If the computed sample standard deviation (s) is <0.001, then use s = 0.20 for density and all sieves except the 0.075-mm sieve.  Use s = 0.020 for asphalt cement content and the 0.075 mm sieve.

3.
The USL and LSL are computed. For aggregate gradation and asphalt cement content, the Specification Limits (USL and LSL) are equal to the Target Value (TV) plus and minus the allowable tolerances in Table 408-2. The TV is the specification value specified in the approved Job Mix Design.

TABLE 408-2

LOWER SPECIFICATION LIMIT (LSL) & UPPER SPECIFICATION LIMIT (USL)

	Measured Characteristics
	LSL
	USL

	25.0 mm sieve
	TV-1.0
	TV

	19.0 mm sieve
	TV-6.0
	TV+6.0

	12.5 mm sieve
	TV-6.0
	TV+6.0

	9.5 mm sieve
	TV-6.0
	TV+6.0

	4.75 mm sieve
	TV-6.0
	TV+6.0

	2.36 mm sieve
	TV-6.0
	TV+6.0

	1.18 mm sieve
	TV-5.0
	TV+5.0

	0.600 mm sieve
	TV-4.0
	TV+4.0

	0.300 mm sieve
	TV-4.0
	TV+4.0

	0.150 mm sieve
	TV-3.0
	TV+3.0

	0.0751 mm sieve
	TV-2.0
	TV+2.0

	Asphalt %
	TV-0.4
	TV+0.4

	Density %
	92
	98


Note 1.Tolerances for the 0.075-mm sieve may not exceed the broad band limits in Table 703-10.

4.
The Upper Quality Index (QU) is computed:
 QU [image: image20.wmf]=
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Where:
USL = Upper Specification Limit


QU is rounded to the nearest hundredth.

5.
The Lower Quality Index (QL) is computed:
 QL [image: image21.wmf]=
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Where:
LSL = Lower Specification Limit


QL is rounded to the nearest hundredth.

6.
PU (percent within the upper specification limit which corresponds to a given QU) is determined. See Subsection 106-1.03.

7.
PL (percent within the lower specification limit which corresponds to a given QL) is determined. See Subsection 106-1.03.

8.
The Quality Level (the total percent within specification limits) is determined for aggregate gradation, asphalt cement content, and density.


Quality Level = (PL + PU) - 100

9.
Using the Quality Levels from Step 8, the lot Pay Factor is determined for Density (DPF) and gradation and asphalt cement content pay factors (PF) from Table 106-2.  The maximum pay factor for the largest sieve size specification for gradation is 1.00.

10.
The Composite Pay Factor (CPF) for the lot is determined using the following formula: 


[f19 mm (PF19 mm) + f12.5 mm (PF12.5 mm) +....fac (PFac)]


CPF =




(f

The CPF is rounded to the nearest hundredth.

Table 408-3 gives the weight factor (f) for each sieve size and asphalt cement content.

TABLE 408-3

WEIGHT FACTORS

	Gradation
	Factor “f”

	19.0 mm sieve
	4

	12.5 mm sieve
	5

	9.5 mm sieve
	5

	4.75 mm sieve
	4

	2.36 mm sieve
	4

	1.18 mm sieve
	4

	0.600 mm sieve
	5

	0.300 mm sieve
	5

	0.150 mm sieve
	4

	0.075 mm sieve
	20

	Asphalt %
	40


The price adjustment will be based on either the CPF or DPF, whichever is the lowest value.  The price adjustment for each individual lot will be calculated as follows:

Price Adjustment = [(CPF or DPF)* -1.00] x (tons or megagrams in lot) x (PAB)

* CPF or DPF, whichever is lower.

PAB = Price Adjustment Base = $75 per megagram.

EVALLUATION OF ASPHALT CEMENT

Asphalt cement will be randomly sampled and tested every 200 megagrams and evaluated for price adjustment.  If the last sample increment is less than 100 megagrams, that quantity of asphalt cement will be added to the quantity represented by the previous sample and the total quantity will be evaluated for price adjustment.  If the last sample increment is greater than 100 megagrams, it will be sampled, tested and evaluated separately.  Asphalt cement pay reduction factors for each sample will be determined from Table 408-4.

The total asphalt cement price adjustment is the sum of the individual sample price adjustments and will be subtracted under Item 408(3), Asphalt Price Adjustment.

TABLE 408-4

ASPHALT CEMENT PAY REDUCTION FACTORS

(Use the single, highest pay reduction factor)

	
	Spec
	                                                           Pay Reduction Factor (PRF)

	
	
	0
	0.04
	0.05
	0.06
	0.07
	0.08
	0.1
	0.25
	Reject or

Engr Eval

	Tests On Original Binder

	Viscosity
	<3 Pa-s
	<3
	
	>3
	
	
	
	
	
	

	Dynamic Shear
	>1.00 kPa
	>1.00
	
	0.99-0.88
	
	
	
	0.87-0.71
	0.70-0.50
	<0.50

	Toughness
	>12.4 N m
	>10.6
	10.2-10.5
	9.6-10.4
	9.0-9.5
	8.5-9.0
	7.9-8.5
	
	
	<7.9

	Tenacity
	>8.5 N m
	>7.2
	6.9-7.1
	6.5-6.8
	6.2-6.5
	5.9-6.1
	5.4-5.8
	
	
	<5.4

	Tests On RTFO

	Mass Loss
	<1.00 %
	<1.00
	
	1.001-1.092
	
	
	
	1.093-1.184
	1.185-1.276
	>1.076

	Dynamic Shear
	>2.20 kPa
	>2.20
	
	2.199-1.816
	
	
	
	1.815-1.432
	1.431-1.048
	<1.048

	Test On PAV

	Dynamic Shear
	<5000 kPa
	<5000
	
	5001-5289
	
	
	
	5290-5578
	5579-5867
	>5867

	Creep Stiffness, S
	<300 MPa
	<300
	
	301-338
	
	
	
	339-388
	389-450
	>450

	Creep Stiffness, m-value
	>0.300
	>0.300
	
	0.299-0.287
	
	
	
	0.286-0.274
	0.273-0.261
	<0.261

	Direct Tension
	>1.0 %
	>1.0
	
	0.99-0.86
	
	
	
	0.85-0.71
	0.70-0.56
	<0.56


Asphalt Cement Price Adjustment for each sample = 5 x PAB x Qty X PRF

PAB = Price Adjustment Base

Qty = Quantity of asphalt cement represented by asphalt cement sample

PRF = Pay Reduction Factor from Table 408-4

Asphalt Cement Appeal Procedure.  Once notified of a failing test result of an asphalt cement sample, the Contractor has twenty-one (21) days to issue a written appeal.  The appeal must be accompanied by all of the Contactor’s quality control test results and a test result of Contactor’s sample of this lot tested by an AASHTO accredited asphalt laboratory (accredited in the test procedure in question).  The Engineer will review these test results and using ASTM D3244 determine a test value upon which to base a price reduction.

If the Contractor challenges this value, then the referee sample held by the Department will be sent to a mutually agreed upon independent AASHTO accredited laboratory for testing.  This test result will be incorporated into the ASTM D3244 procedure to determine a test value upon which to base a price reduction.  If this final value incurs a price adjustment, the Contractor under Item 408(3), Asphalt Price Adjustment, shall pay the cost of testing the referee sample.

The total Asphalt Price Adjustment is the sum of all the price adjustments for each lot. 

EVALUATION OF PAVEMENT FOR SMOOTHNESS

The top layer of asphalt concrete pavement will be measured in accordance with Subsection 401-3.15 and evaluated for a smoothness price adjustment.  The Engineer will calculate the smoothness price adjustment as follows:

Smoothness Price Adjustment = PAB x PQ x SF

PAB = Price Adjustment Base (401-4.03)

PQ = Final quantity of Asphalt Concrete Mixture

PrI = Profile Index  

SF = Smoothness Factor

PQ = Final quantity of Asphalt Concrete Mixture, tons (megagrams)

PrI = Profile Index  as inches per mile ((mm/km)

If PQ is less than 1350 megagrams, 
SA = 0

If PQ is 1350 to 4500 megagrams,   
SA = 0.1167 - 0.0011 (PrI)

If PQ is 4500+ megagrams,

SA = 0. 0584 – 0.00053 (PrI)

The smoothness price adjustment will be applied under Item 408(3), Asphalt Price Adjustment.

EVALUATION OF LONGITUDINAL JOINT DENSITY

Longitudinal joint density price adjustments apply when asphalt concrete mixture quantities are equal to or greater than 1350 megagrams.  An price adjustment will be based on the average of all the joint densities on a project and determined as follows:

1.
If project average joint density is less than 91% MSG, apply the following disincentive:

Deduct = ($3.00 per lineal meter) x (lineal meters of paved joint for the entire project) x (91 % – Project Average Joint Density %) x 100    (Note: convert % to decimals in this equation) 

2.
If project average joint density is greater than 91% MSG apply the following incentive:

Add = ($3.00 per lineal meter) x (lineal meters of paved joint for the entire project) x (Project Average Joint Density % – 91%) x 100        (Note: convert % to decimals in this equation)

The longitudinal joint price adjustment will be included in Item 408(3), Asphalt Price Adjustment
408-5.01 BASIS OF PAYMENT.  The accepted quantity will be paid for at the adjusted contract unit price for the pay item listed below, complete in place.

The Asphalt Price Adjustment will be the sum of the price adjustments for each lot, and for fees accrued for failure to cut cores and/or backfill voids left by sampling in the allotted time as outlined in Subsection 408-4.02.

Asphalt cement, anti-stripping additives, tack coat, and crack sealing are subsidiary to the asphalt concrete pavement unless specified as pay items.

Payment for furnishing and installing joint adhesive and sealing the pavement adjacent to the joints will be paid as Item 408(4) Longitudinal Joint Adhesive and Sealing.

Price adjustments will not apply to:

1.
Asphalt Concrete Mixture for leveling course

2.
Temporary Pavement

Payment will be made under:

	Pay Item
	Pay Unit

	408(1)  Asphalt Concrete, Type V
	Megagram

	408(2)  Asphalt Cement, Grade PG 64-28
	Megagram

	408(3)  Asphalt Price Adjustment
	Contingent Sum

	408(4)  Longitudinal Joint Adhesive and Sealing
	Meter


SECTION 501

STRUCTURAL CONCRETE

Special Provisions

501-1.01 DESCRIPTION.  Add the following:  This work consists of constructing concrete walls with areas of exposed aggregate and rubbed finish.  Work includes constructing various concrete landscaping items.  In addition, this work includes construction of structures for the sedimentation basin composed of the following:

Structure
Description
S-30
Headwall, Type II

501-2.01 MATERIALS.  Add the following:
Metal Pipe Inserts


ASTM A53


PVC Pipe Inserts


Subsection 706-2.05

Water Stops



Section 723


Bridge Seal



Subsection 705-2.03


Pourable Joint Sealant


Self-leveling, urethane sealant designed
to seal expansion joints.  Submit product information to the Engineer for approval.


Concrete Anchor Insert

Internally threaded insert for cast-in-place

concrete capable of accommodating the safe

working load as indicated on the Plans.

Submit product information to the Engineer

for approval.


Concrete Surface Treatment

Section 514
Use only Type I or Type II Portland Cement for bridge structure and foundations.
501-3.01 PROPORTIONING.  Add the following:  The Class W concrete placed within the sedimentation basin shall have a slump of less than 50-mm and air entraining tests will not be required.

Add the following to item number 1, Determining Proportions and Batch Weights:  Submit concrete mix designs developed in accordance with the American Concrete Institute (ACI) 318, ACI 211, and ACI 214 provisions.  Provide supporting documentation that concrete mix designs conform to the ACI requirements and the design strength requirements shown on the Plans.

501-3.07 PLACING CONCRETE.  Add the following:  Placing and spreading of Class W concrete in the sedimentation basin shall be done as directed by the Engineer.
Add the following to item number 2, Concrete Decks:
Provide concrete deck forms capable of:


a.
maintaining the deck thickness despite irregularities in and between the girders

b.
limiting deck thickness variation from +6 mm to –3 mm

c.
accommodating camber variation along the length and between the girders

Measure girder camber at the tenth points along the span after the girders are set on the bridge supports and before placing falsework, formwork, deck reinforcement, or other loading.  Submit girder camber measurements to the Engineer.  Adjust the haunch dimensions to accommodate the measured girder camber.  Submit the required haunch dimensions to the Engineer for review.  Do not install falsework, formwork, deck reinforcement, or other loading without the Engineer’s approval.

Threaded inserts may be cast into the exterior edge of deck to accommodate concrete curb.  Place grout, colored, and textured to match deck concrete, in recess after the curb forms are removed.

7.
Concrete Deposited Under Water.  Delete the third paragraph and replace with the following:  The exact thickness of the seal will depend upon the hydrostatic head, the bond between the concrete and the steel “H” piling, the spacing of the “H” piling, the size of the cofferdam, the unit weight of the seal concrete, and other related factors.  Provide a minimum seal thickness of 1600-mm or as required by the cofferdam design, whichever is larger.  Before dewatering the cofferdam, allow the seal concrete to cure for at least five (5) days after placement or until the concrete achieves a minimum compressive strength of 17 MPa based upon test cylinders cured under the same conditions as the seal concrete, whichever occurs first.

Remove item number 15 and replace with the following:

15.
Bridge Decks on Permanent Metal Forms.  Except where otherwise on the Plans, do not use permanent metal deck forms without the written approval of the Engineer.

Do not remove, cut, drill, or otherwise modify the stay-in-place metal deck forms.  Notify the Engineer immediately if any damage occurs to the stay-in-place forms.  Repair damage to the stay-in-place metal deck forms and galvanization as directed by the Engineer.


Remove water, dirt, and other debris from the stay-in-place metal deck forms prior to placing concrete.

Provide special emphasis on properly placing the concrete over the stay-in-place metal forms to avoid honeycombs and voids especially at construction joints, expansion joints, troughs, and at the ends of formed sheets.

After placing the concrete in each pour, verify the deck integrity by sounding the underside of the deck forms in the presence of the Engineer.  If unsatisfactory concrete is identified, submit a concrete deck repair procedure to the Engineer for approval.  Repair areas of unsatisfactory concrete as directed by the Engineer.

Add the following:

16.
Water stops.  Furnish water stops in full-length segments without field splices.  Do not field splice water stops.  Manufacturer's shop splices shall be fully vulcanized.

Use spacers, supporting wires, or other approved devices to fully secure the water stop reinforcing bars shown on the Plans.

Remove and replace water stops that are materially out of position or shape at no expense to the Department.

17.
Pre-cast Concrete Deck Panels.  Fabricate pre-cast concrete deck panels for use in the detour bridge at a pre-cast fabricator’s facility.

Use Class A-A concrete for pre-cast concrete deck panels.

Deck panels dimensions must not be less than shown on the Plans and not more than 3-mm from the thickness shown on the Plans.

Place deck panels so the difference in the top surface elevation of adjacent panels does not exceed 3-mm.

Clean tops of steel girders prior to placing concrete deck panels.

When welding pre-cast deck panels to top girder flange, conform to Subsection 504-3.01 item 8, Welding.

Install deck panels so they are uniformly supported along their entire width by the steel girders.

501-3.08 FINISHING CONCRETE SURFACES.  Remove the first paragraph and replace with the following:  Vertical concrete surfaces exposed in the completed work shall comply with the requirements of item 2, Rubbed Finish, except for temporary structures, backwalls and as otherwise noted on the Plans or in the Special Provisions.  Exposed surfaces extend to at least 300-mm below the finished ground line.

Add the following:
5.
Exposed Aggregate Finish: 
 After stripping forms, wash as necessary to impart an exposed aggregate finish.  Exposed aggregate finish shall have a surface profile of no greater than 10-mm.

501-4.01 METHOD OF MEASUREMENT.  Add the following:
Material contained within, embedded or attached to concrete elements including conduits, utility pipes, wire mesh, and water stops are subsidiary to other 501 items.

Expanded polyethylene and joint filler material is subsidiary to other 501 items.

Items 501(4A), (4B), (13A), and (13B) shall be measured by the square meter of the visible face of the wall measured from the top of the footing to the top of the wall.

Pre-cast deck panels and other concrete required for the detour bridge are subsidiary to Item 643(29), Temporary Detour Bridge.
501-5.01 BASIS OF PAYMENT.  Add the following:  Payment for Items 501(4A), (4B), (13A), and (13B) shall be full compensation for work and materials required for the installation of the wall(s) including the footings.  The reinforcing steel required to construct the structures is subsidiary and no separate payment shall be made.

The reinforcing steel required for constructing the sedimentation basin structures is subsidiary to Item 501(28) and no separate payment shall be made.

Add the following pay items:

	Pay Item
	Pay Unit

	501(4A)  Class A Concrete Landscape Wall
	Square Meter

	501(4B)  Class A Concrete Seatwall - Illuminated
	Square Meter

	501(13A)  Cast-In-Place Concrete Sidewalk Type Retaining Wall
	Square Meter

	501(13B)  Cast-In-Place Concrete Curb Type Retaining Wall
	Square Meter

	501(28)  Sedimentation Basin Structures
	Lump Sum


SECTION 503

REINFORCING STEEL
Special Provisions

503-2.01 MATERIALS.  Delete the second paragraph and add the following:
Use headed reinforcing bars conforming to ASTM A 970M.
503-3.04 PLACING AND FASTENING.  Add the following:  Place reinforcing steel evenly unless noted otherwise.  When reinforcing steel bar spacing is shown on the Plans, place bars within 13-mm of the plan position but do not decrease the minimum clear cover requirements.

503-3.05 SPLICING.  Delete this Subsection in its entirety and replace with the following:
Do not splice reinforcing steel bars in designated “no splice zones” or as otherwise indicated on the Plans.

When splicing of reinforcing steel bars is permitted, splice straight reinforcing bars using lap splicing, welded butt joints, mechanical butt splicing, welded lap splicing, or mechanical lap splicing.  Do not use lap splicing for reinforcing bars greater than 40-mm in diameter.

Splice spiral reinforcing bars using welded butt joints or mechanical butt splicing. 

Stagger splices in adjacent reinforcing bars, unless otherwise shown on the plans or approved by the Engineer.  The distance between staggered lap splices shall be greater than the lapped splice length or as indicated on the plans.  Staggered mechanical or welded butt splices at least 610-mm.

Reinforcing bars may be continuous at locations where splices are shown on the Plans.  Locate splices based upon using available commercial lengths where practicable except where shown otherwise in the Plans.

Do not field weld epoxy coated reinforcing bars.

503-3.05A LAP SPLICING.

1.
General:  Splices made by lapping shall consist of placing the reinforcing bars in contact and wiring them together in such a manner as to maintain the alignment of the bars and to provide minimum clearances.

Provide a minimum clear distance of 50-mm between the spliced bars and the nearest adjacent bar.  Do not reduce the minimum clearance to the surface of the concrete specified in Subsection 503-3.04, Placing and Fastening.

Use lapped splices that are at least 60 bar diameters long or as indicated on the Plans.

2.
Qualifications:  No qualifications apply when lap splicing.

3.
Testing/Inspection:  Field verify lap splice length.

503-3.05B WELDED BUTT JOINTS.

1.
General:  Butt joints in reinforcing bars shall be complete joint penetration (CJP) groove welds conforming to the requirements in AWS D1.4-98 except as noted below.

Use the joint details and dimensions as shown in Figure 3.2 (A), (B), (D), and (E), “Direct Butt Joints” of AWS D1.4-98.  Do not use split pipe backing.

Use electrodes classified as “Nickel-Steel” as referenced in AWS A5.5, A5.28, or A5.29.

Preheat reinforcing bars in accordance with AWS D1.4-98 for a distance of not less than 150-mm on each side of the joint prior to welding.  Protect welding areas from air currents, drafts and precipitation to prevent loss of heat or loss of arc shielding.  Submit the method of protection of the welding area to the Engineer for approval.

Submit AWS required test assemblies to the Engineer.

2.
Qualifications:  The operator and procedure qualification tests may be performed simultaneously.

Submit a welding plan to the Engineer for approval.  The welding plan must consist of at least the following items:

a.
Qualifications of Quality Control (QC) Inspector(s)

b.
Welding Procedure Specifications (WPS)

c.
Procedure Qualification Records (PQR), if applicable

d.
Welder Performance Qualification Records (WPQR)

e.
Type and extent of Nondestructive Examination (NDE) to be performed

3.
Testing/Inspection:

A.
Shop Welds:  When complete joint penetration groove welded joints are used, furnish job control tests from a qualified testing laboratory.  A job control test shall consist of the fabrication, under conditions used to produce the splice, and the physical testing of six (6) sample splices for each lot of 150 splices.  The Engineer or Engineer’s authorized representative will designate when samples for job control tests are to be fabricated and will determine the limits of the lot represented by each job control test.

A lot of shop produced complete joint penetration welded butt joints is defined as 150, or fraction thereof, of the same type of welds used for each combination of bar size and bar deformation pattern that is used in the work.

A sample splice shall consist of a splice to connect two (2) 760-mm, or longer bars using the same splice materials, position, location and equipment, and following the same procedures as are being used to make splices in the work.  Shorter sample splice bars may be used if approved by the Engineer.

The Engineer will witness the test when samples are tested by a commercial agency.

Identify sample splices with weatherproof markings prior to shipment to the testing laboratory.

Should the average of the results of tests made on the six (6) sample splices or should more than one sample splice in any job control test fail to meet the requirements for splices, splices represented by that test will be rejected and will be replaced at the Contractor’s own expense.

B.
Field Welds:  Field welded complete joint penetration direct butt joints may be subjected to nondestructive examination using radiographic examination (RT).  The radiographic procedure shall be in accordance with AWS D1.1:2002, Section 6, except for Section 6.17, RT Procedures. The standards of acceptance shall be in accordance with AWS D1.4-98, Section 4.4.2 and Section 4.4.8.

Perform radiographic examinations on a random sample of 25 percent of the total number of direct butt joint welds.  The Engineer will select the direct butt joints that will compose the sample.  Sample joints will be tested in the presence of the Engineer or the Engineer’s authorized representative.

If more than three (3) butt joints have been radiographically examined and are defective, a second random sample of 25 percent of the total number of direct butt joint welds will be examined.  If more than three (3) direct butt joints have been radiographically examined in the second sample are defective, remaining direct butt joints will be radiographically examined.

Repair weld defects in accordance with the requirements of AWS D1.4-98.

Provide sufficient access to the job site to permit the Engineer to perform additional inspection or testing.

Notify the Engineer in writing 48-hours prior to performing any radiographic examinations.

Make two (2) exposures for each complete joint penetration direct butt joint.  For each of the two (2) exposures, center the radiation source on each bar to be radiographed.  Make the first exposure with the radiation source placed at zero degrees from the top of the weld and perpendicular to the weld root and identify with a station mark of “0”.  Make the second exposure at 90 degrees to the “0” station mark and identify with a station mark of “90”.

Clearly identify each direct butt joint on each radiograph.  Establish the radiograph identification and marking system with the Engineer before radiographic inspection begins.  Identify film using lead numbers and letters.  Do not use etching, flashing or writing to identify film.  Each piece of film identification information shall be legible and shall include, as a minimum, the following information:

1.
Contractor’s name

2.
Date

3.
name of nondestructive testing firm

4.
initials of radiographer

5.
weld number

Identify a repaired weld by placing the letter “R” followed by the weld repair number on the radiographic film using lead numbers and letters.

Record the results of the radiographic interpretations on a signed certification.  Keep a copy of the certification with the film packet.

503-3.05C MECHANICAL BUTT SPLICES.

1.
General:  Use one of the following types of mechanical butt splices:


A.
Sleeve‑Threaded Mechanical Butt Splices:  The sleeve‑threaded type of mechanical butt splices shall consist of a steel splice sleeve with tapered interior threads joining the reinforcing bars with matching tapered threads.  Taper the threads to such a degree that cross threading will not occur during assembly.

Mark each splice sleeve with the heat treatment lot number.

After completion of assembly the splice shall be tightened to a torque value recommended by the manufacturer for reinforcing bars smaller than 25-mm in diameter and to a torque value of not less than 270 N-m for reinforcing bars equal to or greater than 25-mm in diameter.

B.
Sleeve‑Lockshear Bolt Mechanical Butt Splices:  The sleeve‑lockshear bolt type of mechanical butt splices shall consist of a seamless steel sleeve, two (2) serrated steel strips welded to the inside of the sleeve, center hole with centering pin, and bolts that are tightened until the bolt heads shear off, and the bolt ends are embedded in the reinforcing bars.

C.
Two‑Part Sleeve‑Friction Bar Mechanical Butt Splices:  The two‑part sleeve‑friction bar type of mechanical butt splices shall consist of a shop machined two‑part threaded steel sleeve whose ends are friction welded, in the shop, to the reinforcing bars ends.
Engineer’s approval of a mechanical butt splice will be based upon manufacturer’s technical data, test results, and other necessary proof of satisfactory performance.  Engineer’s approval will also be based upon the successful results of tests performed by the Department on sample splices and splice material furnished by the manufacturer.  A design must be resubmitted for approval if there is any change in the details or materials previously submitted and on file.

The total slip, measured between gage points clear of the splice sleeve, of the reinforcing bars within the splice sleeve after loading in tension to 200 MPa and relaxing to 20 MPa shall not exceed 250 µm for reinforcing bars 43-mm in diameter and smaller and 750 µm for reinforcing bars 57-mm in diameter.

Conform to the manufacturer's recommendations when splicing, except as modified in this section.  Splices shall be made using manufacturer's standard equipment, jigs, clamps and other required accessories.

Cut the ends of reinforcing bars to be spliced square.

Provide a clear cover of not less than 40-mm measured from the surface of the concrete to the outside of the splice sleeve.  Adjust stirrups, ties, and other reinforcement if necessary to provide clear cover.

Furnish the following information for each shipment of splice material for review and approval by the Engineer:
1.
The type or series identification of the splice material.

2.
The heat treatment lot number for sleeve‑threaded type sleeves.

3.
The bar grade and size number to be spliced by the material.

4.
Copies of the manufacturer’s catalog giving complete data on the splice material and procedures.

5.
A statement that the splicing systems and materials used in accordance with the manufacturer's procedures will develop not less than a minimum tensile strength of 550 MPa, based on the nominal bar area, and will comply with the total slip requirements and the other requirements in these specifications.

6.
A statement that the splice material conforms in all respects to the details and materials of a specific approved design.

2.
Qualifications:  Procedures to be used in making splices in reinforcing bars shall be qualified by tests performed by the Contractor on sample splices of the type to be used, before making splices to be used in the work.

Each operator qualification test for mechanical splices shall consist of two (2) sample splices.  Each mechanical splice procedure test shall consist of two (2) sample splices.

Make sample splices for the largest reinforcing bar size to be spliced by the procedure or operator being tested, except 43-mm diameter bars may be substituted for 57-mm diameter bars.

Each operator qualified for mechanical splicing of reinforcing bars of a given size shall be considered also qualified for reinforcing bar sizes smaller than those used in making the tests.

A separate operator qualification test or procedure test shall be performed for each mechanical splicing position and procedure the operator is expected to use on the work.

Mechanical splice procedures and operators may be approved by the Engineer, based upon approval of previous tests performed on appropriate sample splices.

Completed sample splices shall be at least one meter long with the splice at mid‑length.  The sample splices shall be made and tested by the Contractor in the presence of the Engineer or the Engineer's authorized representative.  When samples are tested by a commercial agency, the Engineer or the Engineer's authorized representative shall witness the tests.

3.
Testing/Inspection:  When mechanical butt splices are used, furnish job control tests from a qualified testing laboratory.  A job control test shall consist of the fabrication, under conditions used to produce the splice, and the physical testing of six (6) sample splices for each lot of 150 splices.  The Engineer will designate when samples for job control tests are to be fabricated and will determine the limits of the lot represented by each job control test.

A lot of mechanical butt splices is defined as 150, or fraction thereof, of the same type of mechanical butt splices used for each combination of bar size and bar deformation pattern that is used in the work.

A sample splice shall consist of a splice made to connect two (2) 760-mm, or longer bars using the same splice materials, position, location and equipment, and following the same procedures as are being used to make splices in the work.  Shorter sample splice bars may be used if approved by the Engineer.

Sample splices shall be made and tested in the presence of the Engineer.

Sample splices shall be suitably identified with weatherproof markings prior to shipment to the testing laboratory.

For sleeve‑threaded mechanical butt splices, the reinforcing bars to be used for job control tests shall be fabricated on a random basis during the cutting of threads on the reinforcing bars of each lot and shipped to the job site with the material they represent.

Should the average of the test results for the six (6) sample splices or should more than one sample splice in any job control test fail to meet the requirements, the splices represented by that test will be rejected and will be replaced at the Contractor’s own expense.
503-3.05D WELDED LAP SPLICING.

1.
General:  Welded lap splicing shall be capable of developing the ultimate tensile strength of the spliced bars.

Conform to the requirements of AWS D1.4-98 except as modified in these Specifications.

For the SMAW process, electrodes shall be purchased in hermetically sealed containers or dried for two (2) hours at 230 degrees Celsius to 260 degrees Celsius before use.  Immediately after removal from hermetically sealed containers or from drying ovens, the electrodes shall be stored in ovens held at a temperature of at least 120 degrees Celsius.  Electrodes not used within four (4) hours after removal from hermetically sealed containers or from drying or storage ovens shall be redried before use.

Welding shall not be performed in inclement or wet weather unless satisfactory protection is provided.

Flare welds may be made in one pass.

Tack welding for alignment purposes will be permitted when the subsequent weld will consume the tack weld.

Individual hoops, made continuous with welded butt joint splices, may be substituted for bar spiral reinforcement.

The deviation in alignment of reinforcing bars at a welded lap splice shall not be more than 6-mm over a 1-meter length of bar.

2.
Qualifications:  Welders and weld procedures shall be qualified in conformance with the requirements in AWS D1.4-98.

Procedures to be used in making splices in reinforcing bars and welders and operators employed to make splices in reinforcing bars shall be qualified by tests performed by the Contractor on sample splices of the type to be used, before making splices to be used in the work.

Submit a welding plan to the Engineer for approval.  The welding plan will consist of the following items:

a.
Qualifications of Quality Control (QC) Inspector(s) 

b.
Welding Procedure Specifications (WPS)

c.
Procedure Qualification Records (PQR), if applicable

d.
Welder Performance Qualification Records (WPQR)

e.
Type and extent of Nondestructive Examination (NDE) to be performed

3.
Testing/Inspection:  Visual inspection of completed welds shall show no evidence of cracks, lack of fusion, undercutting, excessive piping, porosity or inadequate size.

Complete lap splices shall develop a minimum tensile strength, based on the nominal bar area, of 550 MPa for ASTM A 706M bars.

503-5.01 BASIS OF PAYMENT.  Delete the second paragraph and replace with the following:

Price and payment will be full compensation for furnishing, placing, splicing, and testing reinforcing steel as indicated on the plans and specifications.  Increase in weight of reinforcing due to splices will not be paid for.  Increase in weight of reinforcing headed ends will not be paid for.  Materials, equipment, and labor required to splice reinforcement will be paid for under the contract lump sum price.

Reinforcing steel for the temporary detour bridge is subsidiary to Item 643(29), Temporary Detour Bridge.
SECTION 504

STEEL STRUCTURES

Special Provisions

504-1.01 DESCRIPTION.  Add the following:  This work also includes the fabrication and installation of Patterned Grills and Tree Wells.

Add the following Subsection:
504-1.02 SUBMITTALS.  Add the following:
Provide the following:

1.
Shop Drawings:  The metal fabrications.

2.
Specific instructions for all phases of installation including hole size, fasteners, preparation, placement, procedures, and instructions for safe handling of anchoring systems.

3.
One 203.2-mm by 365-mm section of patterned perforation stainless steel plate with complete pattern and 12.7-mm margin with finish applied.

504-2.01 MATERIALS.  Add the following:

Permanent Metal Forms

Subsection 716-2.02

Thread Locking Epoxy

Single component anaerobic material intended for high strength threaded joints.  Submit product information to the Engineer for approval.
Steel Railing



Section 722.

Patterned grills consist of stainless steel plate cut with a custom fish pattern, as shown on the Plans and stainless steel hardware necessary for installation.

Tree wells consist of 3.2-mm rolled steel bar as shown on the Plans and the stainless steel 12-mm diameter bolts and nuts necessary for installation.

CONSTRUCTION REQUIREMENTS

504-3.01 FABRICATION.
Add the following to item number 2, General:  Submit girder shop drawings in one (1) complete submittal.  Partial submittals or incomplete submittals will not be reviewed or considered.  Partial submittals or incomplete submittals will be rejected.

Add the following to item number 5, Bolt Holes.
Do not ream or otherwise oversize bolt holes for bolted girder splices more than 3-mm greater than the nominal bolt diameter.

Add the following to item number 7, Bolted Connections, High-Strength Bolts.

Use direct load indicating washers (DTI) when using ASTM A325 or ASTM F1852 bolts.  Install and inspect DTI washers in accordance with the manufacturer's written instructions.

Delete item number 8 and replace with the following:
8.
Welding.  When welding steel bridge girders, beams, and stringers conform to the most recent edition of the AASHTO/AWS Bridge Welding Code D1.5.  When welding steel tubes, pipes, railing, deck expansion joints, and piles conform to the most recent edition of ANSI/AWS D1.1 Steel Welding Code.

Submit a welding plan to the Engineer for approval not less than thirty (30) days prior to the anticipated start of fabrication.  The welding plan must consist of at least the following items:

a.  Qualifications of Quality Control (QC) Inspector(s)

b.  Welding Procedure Specifications (WPS)

c.  Procedure Qualification Records (PQR), if applicable

d.  Welder Performance Qualification Records (WPQR)

e.  Type and extent of Nondestructive Examination (NDE) to be performed


In addition to the nondestructive testing requirements in AASHTO/AWS D1.5, a random twenty-five (25) percent of the main member complete joint penetration (CJP) welds shall be ultrasonically tested (UT).


Provide a minimum pre-heat and interpass temperature of 105 degrees Celsius for field welds.

Use weld metals that meet or exceed the Charpy V-notch impact test requirements of the base metal.

Brackets, clips, shipping devices or other material not required by the project plans or special provisions shall not be welded or tacked to any part of the girders, unless shown on the working drawings and approved by the Engineer.

Add the following:

9. Stay-in-Place Metal Deck Form.  Seal the permanent metal forms against the intrusion of water.  Submit the method for sealing the forms on the shop drawing for the approval of the Engineer.

Pre-heat the weld between the stay-in-place metal form and the end plate.  Pre-heat the weld between the end plate and the connection angle.

Provide welds connecting the adjacent flat edges of the metal forms.  The total weld length provided must be at least half of the contact length."

Repair damaged galvanization.

10.
Utility Support Structure.  Install the utility support structures as indicated on the Plans.  Alternate designs may be submitted to the Engineer for approval.  Do not fabricate alternate utility support structures without the written approval of the Engineer.

11.
Patterned Grill Fabrication:  Install the patterned grills as shown on the Plans.

a.
Finish exposed surfaces smooth, uniform, sharp, and true to well-defined lines.

b.
Provide fabricated product free of warps, kinks, dents, scrapes and other damage or unsightly condition.

c.
Drill metalwork as required for attaching hardware or other materials.

d.
Round sharp edges to small uniform radius.  Grind burrs, jagged edges, and surface defects smooth.  Flame cutting is not permitted.

e.
Package and clearly tag parts and assemblies in a manner that will protect materials from damage.

Patterned Grill Assembly:

a.
Coordinate concrete work, metal fabrications, and electrical work.


b.
Assemble as shown on Plans.

c.
Ensure measurements shown on the Plans match the dimensioning required for field installation within tolerances given.


d.
Use fasteners as shown or scheduled.

Patterned Grill Finish: 
 Brushed finish.

504-3.02 ERECTION.  Delete item number 4 and replace with the following:
4.
Method and Equipment.  Submit a girder erection plan to the Engineer for approval.  Submit the girder erection plan not less than thirty (30) days prior to erecting the girders.  The girder erection plan must include but is not limited to the following:

a.
Drawings indicating geometry, member sizes, material properties, foundation capacities, design assumptions, and other relevant information required to erect the girders.

b.
Girder support and lifting reactions shown on the plans for each stage of the erection procedure.

c.
Equipment type, size, capacity, position, work radius and other relevant information.

d.
Schedule, duration or each portion of work and other timing considerations.

If the girder erection plan specifies multiple girder segments will be connected and supported or lifted as a single member then the following additional information is required:


e.
Stress sheets for each stage of the girder erection procedure.

f.
Deflection diagrams including girder camber effects and adjustments.

g.
Bolted field splice stress calculations.

h.
Falsework, if required, details and supporting calculations in accordance with Section 512.

The girder erection plan must conform to the requirements of the AASHTO LRFD Bridge Design Specifications, the bridge plans, and these specifications.  Do not exceed the permissible stresses defined in the AASHTO LRFD Bridge Design Specifications using a construction load factor of 1.25 for essentially static loads and of 1.50 for dynamically applied loads.  The Engineer will make the determination of which loads will be designated as static and dynamic.  Do not induce buckling or other instability in the girder at any time during shipping, handling, or erection.


If modifications to the girder are needed to accommodate the Contractor’s erection plan then the Engineer will approve proposed girder modifications necessary to accommodate the proposed erection plan.  Do not submit girder shop drawings until the girder erection plan has been approved by the Engineer.

Submit plans and calculations for the girder erection plan in one complete submittal package.  Partial submittals and incomplete submittals will not be reviewed or considered.  Partial submittals and incomplete submittals will be rejected.  No additional contract time will be permitted due to incomplete or inadequate submittals.

Do not deviate from the approved erection plan without the written permission of the Engineer.

504-4.01 METHOD OF MEASUREMENT.  Add the following:
Patterned Grill.  By the meter along a horizontal line.  Posts and mounting hardware will not be measured for payment but will be subsidiary to the grill.

Tree Well.  By the number of tree wells installed and accepted by the Engineer.  Stainless steel nuts and bolts are subsidiary.

504-5.01 BASIS OF PAYMENT.  Add the following:

Welding and fabrication inspection is subsidiary.

Include the stay-in-place metal forms for payment under Item 504(1), Structural Steel.


Include steel required to support utilities under Item 504(1), Structural Steel.

Steel for the detour bridge is subsidiary to Item 643(29), Temporary Detour Bridge.
Item 504(3) shall be paid at the contract unit price for the length of wall accepted by the Engineer.  Payment includes costs associated with constructing the patterned wall according to the Plans.  If reinforcing steel is needed, then it will be subsidiary and no separate payment shall be made.

Add the following pay items:

	Pay Item
	Pay Unit

	504(3)  Patterned Grill
	Meter

	504(4)  Tree Well
	Each


SECTION 505

PILING

Special Provisions
505-1.01 DESCRIPTION.  Add the following:  The Engineer will perform high-strain dynamic pile testing at both abutments and at Pier 2, for Kenai River Bridge, Bridge Number 671.  After performing the test pile program as described below, the Engineer will establish the installation and construction control criteria for Bridge Number 671 which will then be applied to the service piles.  All test piles and service piles for Bridge Number 671 will be driven at least to the minimum tip elevations shown on the Plans.

Practical refusal is defined as Pile Refusal in Section 505-4.01, numbered paragraph 8 of these Special Provisions.

All piles driven at this bridge site shall not penetrate into the confined aquifer where artesian conditions were encountered.

505-3.01 TEST PILES.  Add the following:  There will be high-strain dynamic testing performed on at least three (3) piles for Bridge No. 671A and at least five (5) piles for Bridge Number 671.  The Contractor will drive the test piles as described below.

DETOUR BRIDGE (Bridge Number 671A)
	Test Site
	Test Pile Type
	Requirements

	Pier 3
	Pipe Pile / Plumb
	One (1) pile test is required

	Pier 7
	Pipe Pile / Plumb
	One (1) pile test is required

	Pier 11
	Pipe Pile / Plumb
	One (1) pile test is required


KENAI RIVER (Bridge Number 671)

	Test Site
	Test Pile Type
	Requirements

	Abutment 1
	H Pile / Plumb
	One (1) pile test is required

	Pier 2
	H Pile / Plumb
	Three (3) pile tests are required

	Abutment 3
	H Pile / Plumb  
	One (1) pile test is required


The initial pile driven at each test location will be a test pile.  If the immediate results from the high strain dynamic testing on the test pile are acceptable to the Engineer, the Contractor may drive the remaining abutment or pier piles.  Further dynamic pile tests may be required on other piles, or at other test sites if in the opinion of the Engineer, performance of the hammer-pile-soil system changes from that of the test pile program. For the dynamic testing of the piles, the Contractor will provide the Engineer reasonable and safe means of access to the test piles for attaching instruments 

after the pile is placed in the leads.  It is estimated that the Engineer will need approximately 4 (four)

hours maximum, to set up and install the dynamic test equipment.  The Engineer will furnish the equipment, materials, and labor necessary for drilling holes in the test piles for mounting the testing instruments.  The testing instruments will be attached near the top of the pile with bolts placed through drilled and threaded holes.  If necessary, the Contractor shall furnish electric power for the setup and use of the high-strain dynamic test equipment.  The power supply at the outlet shall be at least 10 amp, 115 volt, 55-60 cycle, AC only.  Delays resulting from installation of the high-strain testing equipment shall not be a basis for a claim.

The Engineer will use the pile dynamic test data to verify assumptions of the original wave equation analysis, and to confirm pile tip elevation, pile bearing capacity, hammer system efficiency, pile stresses during driving, soil resistance distribution on the pile, and pile integrity.  The test piles will remain as part of the permanent structure after testing, analysis, and recommendations are completed.

The high-strain dynamic test pile program, for both bridges, will consist of the following tasks:

1.
For the test pile program, at least thirty (30) calendar days prior to driving the first test pile, the Contractor will submit to the Engineer the necessary pile driving equipment information as shown on the Pile Driving Equipment Data Form.  The Pile Driving Equipment Data Form will be provided by the Engineer.  A minimum of fourteen (14) calendar days prior to driving the first test pile, the Contractor shall attend a meeting with the Engineer to evaluate and discuss the pile test program.  The Contractor shall give the Engineer at least seven (7) calendar days advance notice that a test pile will be driven.

2.
The Engineer shall perform an initial wave equation analysis based on subsurface conditions, pile capacity, and pile type.

3.
The Contractor shall drive the test piles as specified above and to the tip elevations shown on the plans, and to criteria established by the initial wave equation analysis.  Dynamic pile testing will be performed for the total length of each test pile.  If an obstruction is encountered during driving of the test pile, that pile will not be considered a test pile and the next pile driven at the test site shall be designated as a test pile as directed by the Engineer.  This dynamic pile testing shall be performed in accordance with ASTM D 4945-00.

4.
The Engineer shall evaluate the test pile at each test sites by re-striking the test piles a minimum of 48-hours after completion of driving the test piles to the specified tip elevation.  The re-strike of the test piles shall be performed by the Contractor with simultaneous testing by the Engineer using the pile dynamic analyzer.

The re-strike testing procedure shall be performed with a warmed up hammer, the energy or fuel setting adjusted to the maximum position and shall consist of striking the test pile with sixty (60) consecutive blows or until the pile penetrates an additional 76-mm, whichever comes first.  In the event the pile movement is less than 25-mm during the re-strike, the re-strike may be terminated after twenty-five (25) blows, or even fewer blows if the pile is at practical refusal.

505-3.03 PILE BEARING VALUES.  Delete this Subsection in its entirety and substitute the following:  Piles shall be driven to a depth at which they will satisfy the required ultimate bearing capacity.  The required ultimate bearing capacity for all the piles at both bridges on this project is the ultimate pile capacity as indicated on the bridge plans.  The pile driving criteria for both bridges on this project shall be determined by the Engineer using a Wave Equation analysis and results from the high-strain dynamic testing.  The Wave Equation computer program to be used on this project shall be the "GRLWEAP" program using the GRLWEAP industry standard hammer input data and data from the high-strain dynamic testing.  Determination of the ultimate bearing capacity of production piles may include re-strike testing as described above and as directed by the Engineer.

505-3.05 MINIMUM PENETRATION.  Add the following:  The Contractor shall furnish piles of sufficient length to be driven to 1) the minimum tip elevation, 2) to meet the driving criteria as specified herein and 3) to provide the required cut-off elevation.  Pile lengths shall be calculated from the design cut-off elevation to the minimum tip elevation.  The Contractor shall at their own expense, increase the pile lengths given to provide for fresh heading and for such additional pile lengths as may be necessary to suit their method of operation.

505-3.09 DRIVING PILES.  Add the following:  Pile driving equipment used by the Contractor shall be subject to approval by the Engineer.  Vibratory drivers may be used for initial pile placement for the steel pipe piles.  If possible, it is recommended the temporary bridge pipe piles be installed with a vibratory driver prior to being proved up with the impact hammer.  The piles shall not penetrate more than 10-m when a vibratory driver is used for initial pile placement.  Pile driving systems shall be equipped with an appropriate thickness of hammer cushion to prevent damage to the hammer or pile and to insure uniform driving performance.  Hammer cushions shall be made of durable, manufactured materials, and provided in accordance with the hammer manufacturer’s guidelines except that wood, wire rope, and asbestos hammer cushions shall not be used.  The hammer cushion shall be inspected in the presence of the Engineer prior to beginning pile driving or after 100-hours of pile driving, whichever is less.  Any reduction of hammer cushion thickness exceeding 25 percent of the original thickness shall be replaced by the Contractor before driving is permitted to continue.

The pile driving equipment shall be sized such that the piles can be 1) driven to the required ultimate bearing capacity, 2) without damage to the piles, and 3) have compressive driving stresses as indicated by the high-strain dynamic testing and the wave equation analysis not exceeding 90 percent of the pile yield stress.  Approval of the pile driving equipment by the Engineer will be based on the high-strain dynamic testing, the wave equation and the Engineer's recommendations.

All service piles shall be driven at least to the minimum tip elevation as shown in the bridge plans, or to a tip elevation based on the high-strain dynamic test results and the Engineer's recommendations.  Adequate pile penetration will be considered to be obtained when the specified high-strain dynamic testing criteria is achieved.  Piles not achieving the required ultimate bearing capacity within these limits shall be driven to a tip elevation established by the Engineer.

After the test piles are driven and during the service pile driving operations, the Contractor shall use the approved driving system to install the service piles.  No variations in the driving system will be permitted without the Engineer's written approval.  Any change in the driving system will only be considered after the Contractor has submitted a revised Pile Driving Equipment Data Form for a revised wave equation analysis by the Engineer, and the analysis indicates an acceptable result.  Approval of any change in the Contractor's driving system may be contingent upon obtaining satisfactory results from additional high strain dynamic tests.  The Contractor will be notified of the acceptance or rejection of the revised driving system within seven (7) calendar days of the Engineer's receipt of the requested change.  The time required for submission, review, and approval of a revised driving system shall not constitute the basis for a contract time extension.

The high-strain dynamic testing and analyses shall be performed to confirm or modify pile driving criteria developed using the wave equation for the Contractor's pile-hammer combination.  The Engineer reserves the right to require dynamic monitoring in addition to those previously specified if the Contractor's pile driving equipment does not seem to be working properly or in accordance with these specifications, or if pile design modifications are ordered by the Engineer.  Dynamic monitoring will be performed by the Engineer.  If changes in the approved driving system are requested by the Contractor, the additional high-strain dynamic testing shall be performed at the Contractor’s expense.

There is a possibility of encountering extremely difficult driving conditions, large boulders or other obstructions at this site. Where such obstructions are encountered and result in pile refusal above the minimum pile tip elevation, removal of such obstructions, when required by the Engineer, shall be classified as Special Pipe Pile Excavation.

The following restrictions shall be observed for pile driving operations:


Pile driving (impact or vibratory) shall not occur between the hours of 10:00 p.m. and 8:00 a.m.

505-4.01 METHOD OF MEASUREMENT.  Delete numbered paragraph 5 and substitute the following:
5.
Load Tests.  The specified high-strain dynamic load tests on this project will not be measured for payment.  The number of high-strain dynamic load tests to be paid for shall be the number of additional tests required by the Engineer.  This unit price per load test shall provide payment to the Contractor for their work required to assist the Engineer in performing additional high-strain dynamic testing if required. 
Delete numbered paragraph 2 and substitute the following:

2.
Piles not achieving the required ultimate bearing capacity within 1.5-m below the estimated pile tip elevation shown on the Plans shall be driven to a penetration established by the Engineer.  Requirement to drive the piles more than 1.5-m deeper than the estimated pile tip elevations shown on the plans shall be at the written direction of the Engineer.  For depths up to 4.6-m below the estimated pile tip elevations, the contract bid price for piling shall be applied.  For depths beyond 4.6-m below the estimated pile tip elevations, the pile unit costs shall be determined on a time and materials basis in accordance with Section 109, Paragraph 1.05, of the Standard Specifications.

Add the following:

8.
Special Pile Excavation:  Removal of unusual obstructions causing pile refusal above the specified minimum pile tip elevations, when required by the Engineer, shall be classified as Special Pipe Pile Excavation.  This work will be measured on a time and materials basis in accordance with Section 109, Paragraph 1.05, of the Standard Specifications.  Pile refusal is defined as the condition reached during pile driving which results in a bearing pile driven by a impact hammer having a negligible rate of penetration per blow (such as when a pile tip reaches an impenetrable bottom such as a rock or a bedrock formation), or when the effective transferred energy (ram stroke, rate in blows per minute and rate in blows per 0.30 meter) of a properly maintained, operating and efficient impact hammer blow is no longer sufficient to advance the pile tip.

505-5.01 BASIS OF PAYMENT.  Add the following:  The specified high-strain dynamic load tests at the bridges on this project will not be paid for directly, but will be subsidiary to Item 505(6), Structural Steel Piles, Driven.

The reinforcing steel to be used in the piling shall be measured and paid as Item 503(1), Reinforcing Steel.  Concrete fill used in the piling shall be measured and paid as Item 505(1), Class A Concrete.

Add the following pay items:

	Pay Item
	Pay Unit

	505(13)  Dynamic Test Pile 
	Each

	505(14)  Special Pipe Pile Excavation
	Contingent Sum


SECTION 507

BRIDGE RAILING
Special Provisions

507-1.01 DESCRIPTION.  Add the following:  Work also includes manufacturing and the installation of the memorial plaque and the installation of pedestrian guardrail.

Pedestrian guardrail consists of prefabricated metal panels and pilasters of welded steel tube, steel rod, steel plate and stainless steel perforated plate, posts of welded steel tube, and the necessary stainless steel hardware for installation.

Add the following Subsection:
507-1.02 SUBMITTALS.
1.
Shop Drawings:  The metal fabrications, including welding and fabrication information.

2.
Specific instructions for the phases of installation including hole size, fasteners, preparation, placement, procedures, and instructions for safe handling of anchoring systems.

3.
Sample of powdercoat finishes (100-mm by 100-mm min. each) to be approved prior to submittal of guardrail panel and post (item 5 below).

4.
Sample of polycarbonate material to be used for pedestrian guardrail post tubes and polycarbonate sheet to be used for pedestrian guardrail pilasters (100-mm by 100-mm min. each)

5.
One complete “Type A” guardrail panel, one complete “Type C” guardrail panel, and one guardrail post prior to manufacturing the remaining pedestrian guardrail.

507-2.01 MATERIALS.  Add the following:
4.
Polycarbonate tubing and polycarbonate sheet shall be of a formulation that is UV stabilized, opal in color (frosted), and shown to be vandal resistant.

Polycarbonate tubing may be provided in one of the following forms:

a.
an extruded shape sized to fit within the pedestrian guardrail posts, leaving a maximum of 2-mm between polycarbonate tube outside diameter and post inside diameter, or

b.
created by the forming of flat sheet into a tubular shape.  The vertical gap along the formed tube shall be 6-mm when installed within the pedestrian guardrail post.  A 50-mm by 13-mm by 6-mm steel tab, located so as to not be visible from the outside, shall be welded within the pedestrian guardrail post to locate this vertical gap.  This tab will also act to maintain the tube’s shape and ensure a maximum gap of 2-mm between tube outside diameter and post inside diameter
507-3.01 CONSTRUCTION REQUIREMENTS.  Add the following:  Pedestrian guardrail shall be installed as shown on the Plans.

5.
Fabrication:
a.
Finish exposed surfaces smooth, uniform, sharp, and true to well-defined lines.  Provide fabricated product free of warps, kinks, dents, scrapes and other damage or unsightly condition.

b.
Horizontal elements shall be fabricated perpendicular to vertical elements.  Vertical elements shall be constructed to be installed plumb.

c.
Drill metalwork as required for attaching hardware or other materials.

d.
Round sharp edges to small uniform radius.  Grind burrs, jagged edges, and surface defects smooth.  Flame cutting is not permitted.

e.
Package and clearly tag parts and assemblies in a manner that will protect materials from damage, and facilitate identification and field assembly.

6.
Assembly:

a.
Fabricate as shown on the Plans.

b.
Ensure measurements shown on the Plans match the dimensioning required for field installation within tolerances given.

c.
Weld connections and grind exposed welds smooth.

d.
Use fasteners as shown or scheduled.

e.
Grind cut edges smooth and straight.  Remove fins and ensure smooth surface with no sharp edges on perforated plate.

7.
Finish:  Refer to the Plans for colors of finish.  Powdercoating shall be applied through a minimum of a seven-step process to provide an acceptable finish:

Step 1.  Sandblast to SSPC10, with a surface profile of no greater than 1.5 mils

Step 2.  Treat with iron phosphate to etch surfaces and remove foreign material

Step 3.  Rinse with clear water 

Step 4.  Provide non-chrome seal rinse

Step 5.  Oven dry surfaces prior to powder coating

Step 6.  Apply powdercoat base of zinc rich epoxy primer electrostatically and cure partially.

Step 7.  Apply final surface finish of polyester powder electrostatically to a thickness of 3 mils and bake to proper cure schedule.

Polyester material for powder coating shall meet AAMA 605.2

Mechanical Specifications AAMA 605.2

Chemical Resistance AAMA 605.2

Corrosion Resistance AAMA 605.2

8.
Welding:

a.
Meet requirements of ANSI/AWS D1.1 for techniques of welding employed, appearance, quality of welds made, and the methods of correcting defective work.

b.
Meet visual acceptance standards of ANSI/AWS D1.1, paragraph 6.9.  Welds shall be ground smooth to required size and be free of putty, pits, pinholes and debris.

c.
Complete welding before applying finish.

d.
Welds shall be continuous unless shown otherwise.

e.
To ensure proper powdercoating, metal to metal connections shall be welded in their entirety unless noted as having a mechanical connection.

9.
Installation:

a.
General:


Install metal fabrications plumb or level, accurately fitted, free from distortion or defects.


Install manufactured products in accordance with manufacturer’s recommendations.


Allow for erection loads, and for sufficient temporary bracing to maintain true alignment until completion of erection and installation of permanent attachments.


Obtain Engineer’s acceptance prior to site cutting or making adjustments not scheduled.


Construct railing to the line and grade shown on the Plans.  Ensure the rail does not reflect any unevenness of the bridge structure.

b.
Erection Tolerances:


Correct variations from horizontal alignment with Pedestrian Guardrail adjustment mechanisms.


Vertical variation from plumb or correct elevation should be corrected via the post leveling plate and should not vary more than 2-mm from plumb or correct elevation.


Ensure that measurements as shown on the Plans match the dimensioning required for field installation within tolerances given.

10.
Bronze Memorial Plaque:  The plaque is to be furnished by the Contractor and manufactured as shown on the Plans.  Bronze shall conform to ASTM B98-90 Alloy "A" or "B".  Lettering shall conform to "Carlos Light Condensed" type style or approved equal.  Studs and nuts shall conform to UNS C65100 or C65500.  Stud to be bronze 6-mm diameter threaded rod brazed to back of plate with nut.  Install bosses that are drilled, tapped, and cast into the back of the plaque.  Install one boss in each corner of the plaque.
507-4.01 METHOD OF MEASUREMENT.  Add the following:
Pedestrian Guardrail.  By the meter of pedestrian guardrail installed and accepted by the Engineer.

No measurement of the bronze memorial plaque will be made.

507-5.01 BASIS OF PAYMENT.  Add the following:  Payment for pedestrian guardrail shall include the labor, material, and equipment necessary to install the pedestrian guardrail as shown in the Plans.

The labor, equipment, and material necessary for the bronze memorial plaque will be subsidiary to other 507 items.

Add the following pay item:

	Pay Item
	Pay Unit

	507(10)  Pedestrian Guardrail
	Meter


Delete this Section in its entirety and substitute with the following:

SECTION 512

FORMS AND FALSEWORK

512-1.01 DESCRIPTION.  This work consists of designing, constructing, maintaining, and removing forms, falsework, temporary retaining structures and, other construction used to temporarily support structural concrete, girders, and other major structural elements until the structure is completed to the point where it can support itself. 

Conform to the AASHTO Guide Design Specifications for Bridge Temporary Works and these specifications.  These provisions apply only to forms, falsework, temporary retaining structures and other temporary construction.  These provisions are not applicable to Contractor-proposed modifications of the structures shown on the Plans.


DESIGN AND CONSTRUCTION REQUIREMENTS

512-3.01 SUBMITTALS.  No less than thirty (30) days prior to anticipated start of falsework construction, submit for approval three (3) copies of the drawings, supporting calculations, and material specifications for falsework, temporary retaining structures, and other temporary construction.  Include the design loads, material specifications, foundation requirements, and other relevant information on the drawings.  Include manufacturers’ catalog, technical bulletin, design data, or similar information in the calculation package.  A professional engineer proficient in structural design shall design, sign, and seal the drawings and supporting calculations.

In the event several falsework plans are submitted simultaneously, or an additional plan is submitted for review before the review of a previously submitted plan has been completed, designate the sequence in which the plans are to be reviewed.  In such event, the time to be provided for the review of any plan in the sequence shall be not less than the review time specified above for that plan, plus two (2) weeks for each plan of higher priority which is still under review.

Do not begin construction without the approval of the Engineer.  Approval by the Engineer of the falsework working drawings or falsework inspection performed by the Engineer will in no way relieve the Contractor of full responsibility for the falsework.

Prior to welding, submit for approval a welding plan consisting of the following:

a.
Quality Control personnel qualifications

b.
Welding Procedure Specifications (WPS)

c.
Procedure Qualification Records (PQR)

d.
Welder Performance Qualification Records (WPQR) with documentation of current welder certification

e.
Sample daily inspection sheet

f.
Type and extent of Non-Destructive Examination (NDE) to be conducted, as required in the Specifications

Correct deficiencies in materials and workmanship revealed by Quality Control and Quality Assurance inspections without additional compensation.  Furnish completed Quality Control inspection documents to the Engineer.

512-3.02 FALSEWORK CONSTRUCTION.  Do not apply dead loads, other than forms and reinforcing steel, to falsework unless authorized by the Engineer.

Discontinue concrete placement and take corrective action if the falsework deflection is greater than anticipated by more than 6-mm.  If satisfactory corrective action is not taken before initial concrete set, remove unacceptable concrete as directed by the Engineer and at no cost to the Department.

512-3.03 FORMS.  Clean the inside surfaces of forms free of dirt, mortar, and foreign material.  Coat forms with form oil prior to use.  Use a commercial quality form oil or an equivalent coating, which will permit the ready release of the forms and will not discolor the concrete.

Follow the manufacturer’s written recommendations when using form liners.

Remove dirt, chips, sawdust, water, and other foreign material from the forms prior to concrete placement.

Do not place concrete in the forms until work connected with constructing the forms has been completed, materials required to be embedded in the concrete have been placed for the unit to be poured, and the Engineer has inspected the forms and materials.

Bevel exposed corners and edges 20 ± 6 mm with a triangular strip built into the forms.  Use the same size strip throughout the project unless otherwise noted on the Plans.

512-4.01 METHOD OF MEASUREMENT.  Forms and Falsework will not be measured for payment.

512-5.01 BASIS OF PAYMENT.  When either Item 512(1) Forms or 512(2) Falsework, does not appear in the bid schedule, the work required for that item will be subsidiary.

Add the following Section:

SECTION 514

CONCRETE SURFACE TREATMENTS

514‑1.01 DESCRIPTION.  This work consists of providing an aesthetic fascia and anti-graffiti protection on exposed faces of concrete walls and other vertical surfaces as indicated on the Plans and as designated in the Specifications

514-2.01 MATERIALS.  Provide standard reusable, non-porous form liners conforming to the pattern for Dayton/Richmond Stone/Rock Texture Number 1509 or approved equal.

Use an anti-graffiti protection coating that is a clear, multi-coat, two-component system designed specifically for anti-graffiti protection.  Use an anti-graffiti protection coating system that creates a seamless, breathable, crack-free, monolithic appearing surface and is resistant to ultra-violet exposure.

514-3.01 AESTHETIC FASCIA.  Use form liners where indicated on the Plans.

The Engineer will approve the liner placement on the form prior to the concrete pour.

514-3.02 ANTI-GRAFFITI PROTECTION.  Provide an anti-graffiti protection coating system to exposed vertical concrete surfaces on the bridge wingwalls, retaining walls, and as indicated on the Plans.

Do not apply the coating system until the concrete has been in place for at least thirty (30) days.

Provide written documentation the coating manufacturer has reviewed the surface condition, surface preparation procedure, method of application, equipment, applicator qualifications, and other factors influencing the successful installation of the coating system.

Clean and prepare concrete surfaces free of dirt, grease, oil, tar, mud, and other deleterious materials prior to applying coating system.  Allow surfaces to dry for no less than two (2) days after the initial cleaning or rainfall.  Immediately prior to applying the coating system, air blast or vacuum the surface free of dust and debris.

Do not apply coating system when the temperature is below 10 degrees Celsius or above 30 degrees Celsius.

Apply coating system with a sprayer.  Apply at least two (2) coats of the finish coating (or as recommended by the manufacturer) no sooner than 72-hours after the base coat application.  Use masking to prevent unintentionally coating non-concrete surfaces.

Apply the coating system so no significant surface discoloration occurs.

Provide at least three (3) liters of the manufacturer’s recommended graffiti remover compound to the Engineer.

Deliver the materials in their original sealed containers, clearly marked with the manufacturer’s brand name, type of material, and batch identification number.  Store materials in areas where the temperature is not less than 10 degrees Celsius.

514‑4.01 METHOD OF MEASUREMENT.  Aesthetic fascia will not be measured for payment.

Anti-graffiti protection will not be measured for payment.

514‑5.01 BASIS OF PAYMENT.  Payment for concrete surface treatment will be full compensation for labor, equipment, and materials required to complete the work in accordance with the Plans and Specifications.

Payment will be made under:

	Pay Item
	Pay Unit

	514(1)  Aesthetic Fascia
	Lump Sum

	514(2)  Anti-Graffiti Protection
	Lump Sum


SECTION 603

CULVERTS AND STORM DRAINS

Special Provisions
603-1.01 DESCRIPTION.  Add the following:  This work shall also consist of installing culvert marker posts.  (08/27/03)R42M

In addition, this work shall consist of installing a 900-mm bored casing.
603-2.01 MATERIALS.  Delete the second paragraph and substitute the following:  When Item 603(17-), Pipe, is listed in the bid schedule, furnish either Corrugated Steel Pipe (CSP) or Reinforced Concrete Pipe.  Corrugated Polyethylene Pipe is not allowed.  End sections for metal pipe must be of the same material as the pipe.

Add the following:  Culvert marker posts shall meet the requirements of Subsection 730-2.05, Flexible Delineator Posts.  The color shall be blue with no other markings.  The 65-mm by 1800-mm post shall be rectangular in cross-section with reinforcing ribs capable of a minimum bending radius of 230-mm.  (08/27/03)R42M
Use 900-mm diameter pipe with 13-mm wall thickness conforming to ASTM A252 or API 5L pipe at the location shown on the Plans for Item 603(30).  The diameter indicated is a DN (diameter nominal) Designator.  Trenching will not be permitted when bored casing is to be installed.

Standard Modification
In the fourth paragraph, delete the last sentence.  (02/08/01)M95
Add the following:  Type IR pipe shall conform to the requirements of AASHTO Standard Specification M36, Type IR for Item 603(32-900).

Standard Modification

603-3.03 JOINING PIPE.

2.  Metal Pipe.  Replace the second sentence with the following:  “Use bands that are no more than two nominal sheet thicknesses lighter than the pipe being joined, and in no case lighter than 1.3-mm.”  (02/08/01)M95
Special Provisions
Add the following Subsection:
603‑3.06 CULVERT MARKER POSTS.  Culvert marker posts shall be installed on the approach side of storm drain outfalls 750-mm and smaller, field inlets not in paved parking lots, end sections to cross culverts, or as directed by the Engineer.  1070-mm of post shall remain above the ground after driving.
603‑4.01 METHOD OF MEASUREMENT.  Add the following:  Culvert marker posts will not be measured for payment.

Item 603(30) will be measured by the meter of bored casing installed and accepted by the Engineer.

603-5.01 BASIS OF PAYMENT.  Add the following:  Culvert marker posts will not be paid for directly but will be subsidiary to pipe items.  (08/27/03)R42M

The 375-mm pipe (P-11) is subsidiary to pipe items and no separate payment shall be made.

Add the following pay items:

	Pay Item
	Pay Unit

	603(30)  Bored Casing, 900 mm Diameter
	Meter

	603(32-900)  900 mm Pipe, Type IR
	Meter


SECTION 604

MANHOLES AND INLETS

Special Provisions

604‑1.01 DESCRIPTION.  Add the following:  This work also consists of designing and constructing storm drain lift stations and furnishing and installing inlet grates and frames in conformance with the Plans and Specifications.

604‑3.01 CONSTRUCTION REQUIREMENTS.  Add the following after the third sentence: Any proposed access manhole that falls within a concrete sidewalk or asphalt pathway must have a lid with a rough cobbled grit surface, or be specifically designed to hold a minimum of 25-mm concrete or asphalt, as applicable.

Under the heading “Reconstruct existing manhole by using one or more of the following methods,” add the following:

6.
Remove and dispose of the existing reducing slab and adjustment rings and install a new cover slab.

Add the following:  Notify the Engineer a minimum of seven (7) days prior to removing the frame and grate.  The Engineer will notify ADOT&PF M&O (907-262-2199) and have a M&O representative physically identify frames and grates to be salvaged.  Deliver frames and grates designated to be salvaged to the ADOT&PF M&O yard located in Soldotna.  Frames and grates not designated for salvage by ADOT&PF M&O shall become the Contractor’s property.

When installing new pipe in an existing manhole, cleanly cut a hole by approved means at the invert elevation given on the plans and 50-mm larger than the outside diameter of the new pipe.  Then, grout joint with non-shrinking cement mortar.

Curb inlet structures shall have a 75-mm formed hole approximately 0.6-m below the top of casting on the project centerline side to provide for direct drainage during subgrade construction to avoid embankment saturation.  Keep the openings functional.  This may require temporary dikes, RMC extensions, etc., as necessary.  Fill these holes with grout upon final paving.

Cast standard drainage structure steps during structure pour or install them before concrete hardens. (09/11/03)R43M98
Add the following:  Install new lift stations at the locations shown in the Plans and according to these Specifications.

Add the following Subsections:

604-3.02 DESIGN.  A professional engineer registered in Alaska must design the lift station systems.

Conceptual layout designs are included in the plan set.  Each system shall consist of three (3) pumps in the wet well, two (2) pumps and spare.  The lift station arrangements shown in the Plans are based on FLYGT NP3300 series pumps.  Pumps shall be provided by a single manufacturer and designated in the design.

Items to be addressed by the design include, but is not limited to pump, motor, pump guide rails, controls, electrical, overflow structure, wet well, discharge vault, piping and fittings, bar screen trash rack, ladders, access hatches, and covers, grouts, sealants, etc.

Submit design calculations, independent design check calculations, and plans for approval.  A professional engineer registered in the State of Alaska must stamp plans and design calculation cover sheets for the lift station systems.

Submit plans of the proposed lift stations to the Engineer and allow thirty (30) days for review.  Obtain written approval from the Engineer prior to ordering any parts for the lift stations.

604-3.03 LIFT STATION REQUIREMENTS.

1.1
General.
A.
Wherever it is specified that a single manufacturer shall be responsible for the compatible and successful operation of the various components of pumping equipment, it shall be understood to mean that the Contractor shall furnish only pumping equipment as the designated single manufacturer will certify is suitable for use with its equipment and with the further understanding this in no way constitutes a waiver of specified requirements.

B.
Manufactured items provided shall be new, of current manufacture, and shall be the products of reputable manufacturers specializing in the manufacture of products; manufacturers shall have had previous experience in manufacturing and shall, upon request of the Engineer, furnish the names of not less than five (5) successful installations of its equipment of comparable nature to that offered under this contract.

C.
Combinations of manufactured equipment that are provided under these specifications shall be entirely compatible, and the Contractor and the designated single manufacturer shall be responsible for the compatible and successful operation of the various components of the units conforming to specified requirements.  Each unit of pumping equipment shall incorporate basic mechanisms, coupling, electric motor or engine drive and unit mounting.  Necessary mountings and appurtenances shall be included.

D.
Where two (2) or more units of the same type and/or size or pumping equipment are required, units shall be produced by the same manufacturer.

E.
The hydraulic grade line elevation at structure S-6 shall be 0.3-m lower than the top of casting at structure S-6.

1.2
Pumps.

A.
General.
1.
Furnish the names and contact information of not less than five (5) owners of installations that have occurred in the last five (5) years with the manufacturers pumps of comparable nature to those being proposed for this contract.

2.
Each pump, with its cable and appurtenances, shall be able to withstand continuous submergence to a minimum depth of 20-meters, when running or off, without leakage.

3.
Each pump shall be able to operate for short periods at zero static suction head without causing damage to part of the unit.

4.
Connections:  Machined quick disconnect type, for withdrawal of unit from above, without disconnecting pipe.  When lowered into place, the pump shall automatically connect and lock into the discharge pipe.  Fasteners exposed to the pumped liquid shall be stainless steel.

5.
Cables:  Each pump shall be furnished with the necessary cables for power connection, moisture detection, and overload protection, sheathed, coded, and suitable for submersible pumps, and of sufficient length for direct connection to the terminal boxes.  Cables shall be connected to the pumps and tested at the factory.

6.
Lifting Devices:  Each pump shall be furnished with ***deleted*** 316 stainless steel guide rails, brackets and galvanized lifting chain for easy removal of pumps.

7.
Pump seal failure sensor.

B.
Capacity.

	Location
	Discharge

(liters/min.)
	Pump Head

(meters)

	Sterling Highway
	18,000
	7.6

	Riverside Drive
	12,900
	8.9


C.
Motor.  The pumping system, including the motor and wiring, shall be approved by a nationally approved testing agency for explosion-proof service.  They shall also be approved by a nationally recognized testing agency (UL, FM or equal) at the time of bidding of the project.

1.3
Controls.

A.
The Contractor shall provide a complete dead-front control system housed in a stainless steel NEMA-4X enclosure, with hinged gasketed lockable door, with the following components:

1.
Electric power panel as shown on the drawings.

2.
Thermostatically controlled enclosure heater.

3.
Triplex pump control and supervisory system consisting of the following:

a.
Magnetic Starter for each pump.

b.
Hand-Off-Auto switch (one per pump)

c.
Pump Alternator that alternates the order of pump operation.

d.
Pilot lights:

(1)
Utility power available 

(2)
Pump Running (one per pump)

(3)
Lag Pump Running (One total)

e.
Alarm lights:

(1)
High Level Alarm

(2)
Pump Failure (one per pump)

(3)
Utility Power Failure (Phase loss or reversal)

(4)
Pump Seal Failure (one per pump)

f.
Pump control and warning system, with system monitor and display: Sensors to include intrinsically safe level submersible transducer level sensing control, and redundant float switches for High Water Alarm, Low Level Pump shutdown, and pump seal failure warning and alarm sensors.

g.
Supervisory Control And Data Acquisition (SCADA) interface system for remote monitoring and control of equipment from maintenance station office.

h.
Submersible sealed power and signal cables, with stainless steel mounting hardware.

i.
System alarm reset switch / one only



j.
Soft start and delay

4.
NEMA 5-20 duplex Ground-Fault-Circuit-Interrupter maintenance receptacle.

5.
Flashing red strobe alarm light mounted on top of control cabinet.

B.
Operation of the pump station shall be controlled by a Local Control Panel and from a remote location, by telecommunications connection thru a modem connected SCADA system.  Each submersible pump shall be provided with a contactor type motor starter with integral overload elements, and a HOA selector switch.  The submersible pump system controls shall include an electric pump alternator, float switches, and submersible liquid level pressure transducer.

C.
When the pump HOA switch is placed in the “Hand” position the pump shall run.  When the pump HOA switch is in the “Off” position, the pump shall not operate.  When the pump HOA switch is in the “Automatic” position, the pump shall start and stop, in response to the liquid level detected in the wet well, by the submersible liquid level pressure transducer, and redundant float switches.  The order of the pump start shall be determined by the electronic pump control system and associated controls.  The pump alternator shall, depending on the setting of the pump alternator control switch that will either alternate the lead and lag pumps each time the pumps start, or start the lead pump as selected by the switch.

D.
The submersible liquid level pressure transducer, and float switches shall be approved for installation in Class 1, Division 1, Group A, B, C, & D by independent third-party electrical testing laboratories (UL, FM, CSA, etc.).  The transducer and floats shall be provided to detect the liquid levels for the following functions:

1.
High Level Float:
High Level Alarm / Pumps On

2.
Pressure Transducer:  
Lead and Lag Pumps On

3.
Pressure Transducer:
Lead Pump On

4.
Pressure Transducer:
Both Pumps Off

5.
Low Level Float:
Low Level Alarm / Pumps Off

E.
The control panel for the submersible pumps shall house the controls, wiring, power supplies, and interface for remote control of the system, and shall include but not limited to an electric panel, motor starters, transformers, fuses, modems, relays, terminal strips, as required to operate the pumps as noted herein.  The control system, electric service and telephone service shall be enclosed.

F.
The pump controller, shall be a solid-state type with an illuminated control face / key pad, for the control of a triplex pump operation as noted above, and with the following functions:

1.
Level indication and pump and fault status.

2.
Control based on inputs from the pressure transducer, and float switches

3.
Monitor sensors in pump housings to determine and report water leakage thru the seal, before final failure, and to shut down the pump when failure is detected.

4.
Limit pump starts per hour, to prevent short cycle damage to the pump motor.

5.
Communicate to remote station thru a SCADA system.

6.
Failure detection and response:

a.
Pump Seal Failure:  A float switch in the lower pump housing shall convert water level into a variable resistance that varies inversely as the water level.  Control system shall convert this resistance to a voltage, and when the voltage level reaches a defined set point “A”, not fully flooded, shall trigger an alarm signal.  When the water level reaches a higher level, just short of full flood, the system shall shut down the pump and send a signal to the remote station of the failure, cause the warning light on top of the control cabinet to flash, and light the pump failure pilot light.

b.
High Level Alarm Float, shall after a preset period signal the remote station of the alarm condition and cause the warning light on top of the control cabinet to flash.

7.
Monitor motors for over-current, undercurrent, supply voltage, phase failure and reversal, motor insulation levels, ground short protection, pump starts per hour, and total pump run hours.

8.
Data logging and transmission:  Shall provide time and date stamped log of events, transmittable to a remote location via modem either automatically or upon command.

1.4
Wet Wells, Discharge Vaults, and Overflow Structure.

Wet wells shall be deigned in an energy efficient manner to prevent freeze up.

Wet wells, discharge vaults, and overflow structure shall be waterproofed against ground water infiltration.
Hatches for wet wells shall be verified by the submersible pump manufacturer to ensure pumps can be easily removed.  Hatches shall be steel and shall be hot dip galvanized after fabrication.

Overflow structure (S-32) shall be designed to allow a discharge of 12,900 liters per minute to pass to the riverside lift station (S-33), prior to flow entering the bypass pipe (P-28).
604-3.04 CONTRACTOR SUBMITTALS.

A.
Design:  Calculations and Plans:

1.
Design Calculations:  Two (2) copies are to be submitted for review on 8.5 by 11 inch paper with the state project number, lift station name, and consecutive page numbering system shown on each sheet.  Break the calculations into sections of hydraulics, structural, electrical, and mechanical.  Each section cover sheet shall be stamped and signed by a Professional Engineer registered in the State of Alaska.  As part of the calculations provide manufacturer supplied H/Q curves, marked with the limits recommended for stable operation between which the pumps will operate without surge, cavitation, and vibration.

2.
Plans:  Two (2) sets of 22x34 and ten (10) sets of 11x17 plans for review, including electrical, mechanical, and structural.  Once the plans are approved one set of stamped signed mylars and ten (10) 11x17 paper copies.

B.
O&M Manuals:  Before start-up the Contractor shall furnish to the Engineer complete operations and maintenance manuals for each pump station, in a three ring binder labeled with the lift station name.

C.
Tools:  Special tools necessary for maintenance and repair of the pumps and one pressure grease gun for each type of grease required for pumps and motors shall be furnished as part of the work hereunder; tools shall be suitably stored in metal tool boxes, and identified with the pump station name by means of stainless steel or solid plastic name tags attached to the box.

D.
Spare Parts:  Obtain from the pump manufacturer one set of suggested spare parts for each pump, motor, and drive supplied, that is subject to wear - seals, packing, gaskets, nuts, bolts, washers, wear rings and bearings.  The parts shall be labeled with the name of the part and the lift station for which it was provided.  Parts shall be suitably stored together in heavy duty plastic storage containers and labeled with the lift station name by means of stainless steel or solid plastic name tags attached.

E.
Maintenance:  Printed instructions relating to proper maintenance, including lubrication, and parts lists indicating the various parts by name, number, and diagram where necessary, shall be furnished in duplicate with each unit or set of identical units in each pumping station.

F.
Field Procedures:  Instructions for field procedures for erection, adjustments, inspection, and testing shall be provided before installation of the pumps.

G.
Guarantee:  Furnish to the Engineer the manufacturer’s written guarantees, that the pumping equipment will operate with the published efficiencies, heads, and flow ranges and meet these Specifications.  Furnish the manufacturer’s warranties as published in its literature and as specified.

H.
Warranty:  Furnish a pro-rated manufacturer’s warranty, in writing, for mechanical seals, impeller, pump housing, wear rings, ball bearings, and rotor and stator guaranteeing against defects in materials and workmanship for eighteen (18) months and guaranteeing on a pro-rated basis against defects in materials and workmanship for at least five (5) years or 10,0000 operating hours as similar to that contained in the standard manufacturers warranty provided by FLYGT.
604-3.05 FIELD TESTS OF PUMPS.

A.
Pumping units shall be field tested after installation, to demonstrate satisfactory operation, without causing excessive noise, vibration, cavitation, and overheating of the bearings.  The field testing shall be performed in the presence of an experienced field representative of the manufacturer of each major item of equipment, who shall supervise the following tasks and shall certify in writing that the equipment and controls have been properly installed, aligned, lubricated, adjusted, and readied for operation:

1.
Start-up, check, and operate the equipment under normal operating conditions.

2.
Pump performance shall be documented by obtaining concurrent readings, showing motor voltage, amperage, pump suction head, and pump discharge head.  Each power lead to the motor shall be checked for proper current balance.

3.
Electrical and instrumentation testing shall conform to the requirements of manufacturer’s shop drawings.

4.
The field-testing shall be witnessed by the Engineer.  In the event of the pumping equipment failing to meet the above test requirements, it shall be modified and re-tested according to the requirements of these Specifications.  The Contractor shall then certify in writing that the equipment has been satisfactorily tested, and that final adjustments thereto have been made.  Certification shall include date of final acceptance test, as well as a listing of persons present during tests, and resulting test data.

604-4.01 METHOD OF MEASUREMENT.  Add the following:  Frames, grates, and lids will not be measured for payment.  (09/11/03)R43M98
604‑5.01 BASIS OF PAYMENT.  Add the following:  Frames, grates, and lids are subsidiary to the drainage structure.  (09/11/03)R43M98
Payment for Item 604(30A) and 604(30B) shall be paid for at the contract unit price.  The labor, equipment, and materials necessary to design, furnish, install, and test the lift station systems in their entirety are subsidiary and no separate payment will be made.

Furnishing and installing the inlet grate and frame for S-13 will be subsidiary to 604 items.

Storm drain structure S-32 is subsidiary to item 603(30B).

Delete Item 604(1) Storm Sewer Manhole and add the following pay items:

	PAY ITEM
	PAY UNIT

	604(1A)  Storm Drain Manhole, Type I
	Each

	604(1B)  Storm Drain Manhole, Type II
	Each

	604(30A)  Storm Drain Lift Station, Sterling Highway
	Lump Sum

	604(30B)  Storm Drain Lift Station, Riverside Drive
	Lump Sum


SECTION 606

GUARDRAIL

Standard Modification

606-2.01 MATERIALS.  Delete “Flexible Markers” in its entirety and substitute the following:
Flexible Markers.  Use flexible markers that have an over all length of 1800-mm and have a flag at the top.  The marker shaft shall have a coil spring at the bottom.  The shaft and spring shall be one piece and made from galvanized spring steel.  The flexible marker shall have an orange HDPE flag which provides approximately 129 square centimeters of surface area.  Use attachment hardware made of either stainless or galvanized steel.

The following is an example of an acceptable flexible marker:

Model:
FF2

Manufacture:
Nordic Fiberglass, Inc.


P.O. Box 27


Highway 75 South


Warren, MN 56762


(218) 745-5095

If using another flexible marker, submit specifications to the Engineer for approval prior to ordering the markers.  (03/14/00)M88
Standard Modification

606-3.01 GENERAL.  Add the following:  Treat field cuts to timber posts and blocks according to AWPA standard M4.  (10/19/98)M67
Special Provisions

Replace the second sentence of the first paragraph with the following:  Conform with these Specifications and the Standard Drawings with the following exception.  Modify Standard Drawing G-20.10 to only allow an offset of 450-mm (1.5 feet) for the ET-2000.  (05/12/04)R266M98
Special Provisions

606-3.02 POSTS.  Delete the entire Subsection after the first sentence and replace with the following:
Set posts as follows:

1.
Set posts plumb, in the location and to the depth shown on the Plans or Standard Drawings.

2.
Choose an installation method that does not damage the post, adjacent pavement, structures, utility conduits, and final slopes.  Repair damage to the satisfaction of the Engineer or replace the damaged item, as per Subsection 105-1.11.

3.
Set wood or steel posts in dug, drilled, or pre-punched holes.  Steel posts may also be set by ramming or driving if:


a.
The embankment aggregate is no larger than 150-mm; and


b.
The posts are not damaged during installation.

c.
Backfill and compact around posts with acceptable material, to firmly support the post laterally and vertically.  Compact under and around posts to the Engineer’s satisfaction.

4.
In solid rock or in broken rock embankment, construct holes for posts, no ramming or driving in the rock will be allowed.

Standard Modification

606-3.05 TERMINAL SECTIONS.  Delete the fourth paragraph (flexible markers) in its entirety and substitute the following:

Attach flexible markers, in a vertical position, to the last post of each guardrail terminal using two pipe bracket holders spaced 300-mm apart.  Attach to wooden guardrail posts with wood screws and to steel guardrail posts with hex bolts.  (03/14/00)M88
606‑3.06 REMOVAL AND RECONSTRUCTION OF GUARDRAIL.  Add the following:  Guardrail removed and to be replaced with new guardrail shall have the entire new run installed within seven (7) calendar days after removal.

Guardrail located within 15-m of bridge ends shall have the new guardrail installed by the end of the shift in which the existing guardrail is removed.  (10/17/02)R45aM98
606-3.07 REMOVAL AND DISPOSAL OF EXISTING GUARDRAIL.  Delete the last sentence and substitute the following:  Notify the Engineer a minimum of five (5) days before removing guardrail for disposal.  The Engineer will notify ADOT&PF M&O (907-262-2199) and have a M&O representative physically identify portions of guardrail to be salvaged.  Deliver guardrail and associated hardware designated to be salvaged to the ADOT&PF M&O yard located in Soldotna.  Remaining items removed become the Contractor’s property.  (06/12/03)R259M98

Add the following Subsections:

606‑3.09 FLEXIBLE MARKERS.  For each slotted rail terminal, a flexible marker shall be attached to the extreme piece of rail.  The flexible markers shall be attached using hardware and attachment methods recommended by the manufacturer.

606‑3.10 LENGTH OF NEED VERIFICATION.  After shaping the slopes and staking proposed guardrail locations, notify the Engineer to field verify the beginning and ends.  The Engineer will approve the staked location of the guardrail before installation.  The Engineer may determine additional guardrail is necessary and the Contractor shall comply without delay.  (10/17/02)R45aM98
Standard Modification

606-4.01 METHOD OF MEASUREMENT.  Delete the second to the last paragraph and substitute the following:

Guardrail/Bridge Rail Connection.  Per each, installed in place.  Each connection includes brackets, beam sections, transition pieces, and posts and associated hardware required to connect the guardrail section to a bridge rail according to the Plans and the Specifications.  (10/19/98)M66

SECTION 607

FENCES

Special Provisions

607‑1.01 DESCRIPTION.  Add the following:  This work also consists of constructing a vinyl coated chain link fence and drive gate.  The chain link fence parts and drive gate package shall be vinyl coated.

607‑2.01 MATERIALS.  Add the following:  Vinyl coating shall conform to Subsection 710-2.03 (AASHTO M 181).

Vinyl coated chain link fabric shall be 2400-mm high.  Vinyl coating shall be “hunter green” in color.

Standard Modification

607-3.01 CONSTRUCTION REQUIREMENTS.  In the ninth paragraph, change “minimum” to “maximum”.  (06/25/99)M73
Special Provisions

Delete the eleventh paragraph and add the following:  Install fence fabric on the outside of the fence posts.

607-4.01 METHOD OF MEASUREMENT.  Add the following:  Vinyl coated chain link fence shall be measured by the meter at the base of the fence parallel to the ground.

607-5.01 BASIS OF PAYMENT.  Add the following pay item:
	Pay Item
	Pay Unit

	607(3A)  Vinyl Coated Chain Link Fence
	Meter


SECTION 608

SIDEWALKS

Special Provisions

608-1.01 description.  Add the following:  This work also consists of constructing asphalt pathway(s) and median(s) in conformance with the Plans.  (02/01/00)R47M98
Additionally, this work consists of constructing cast-in-place patterned Portland Cement Concrete.  Patterned concrete shall be imprinted colored concrete in conforming to the Plans and Specifications.

608-2.01 MATERIALS.  Under heading 1, add the words “and Patterned Concrete” after the words “Concrete Sidewalk.”

Add the following:

Use Class A concrete for patterned concrete with the following modifications:

A.
Air Entrainment – 4 to 7 percent.  Air entraining agents complying with ASTM C 260 may be used.

B.
Imprint Patterned Concrete pavement using Bomanite imprinting system or approved equal.  Color for patterned concrete shall be Bomanite Integral color “Thistle Brown” (4B) with color hardener treatment using Bomanite Color Hardener Caramel (B11).  “Or equal” colors and hardeners shall be approved by the Engineer before use.

C.
Concrete shall be imprinted using Bomanite pattern “Belgian Block” or a finishing tool providing a finish closely matching pattern and texture of Bomanite Belgian Block.

Delete paragraph number 2 and substitute the following:

2.  Asphalt Sidewalk and Asphalt Pathway
Asphalt Cement, PG52-28




Subsection 702-2.01

Aggregate, Type II or III
Subsection 703-2.04

Mix Design Requirements (ATM T-17)

Marshall Stability, N, min.



4450

Percent Voids, Total Mix
2-5

Compaction, Blows/side
50

(02/01/00)R47M98
608-3.01 CONCRETE SIDEWALKS.  Add the following:  Provide a 100-mm by 100-mm sample of the proposed finish for approval by the Engineer before beginning patterned concrete work.  Other patterned concrete shall match the approved panel.

Patterned concrete shall be placed in a uniform appearance and texture will be maintained along the length of the sidewalk.  Significant difference in texture, pattern, or appearance between two adjacent concrete panels, or from the sample panel, will result in the removal and replacement of concrete panels by the Contractor at no additional cost to the Department.

Standard Modification

608-3.03 SIDEWALK RAMPS.  Delete heading and Subsection in its entirety and replace with the following:

608-3.03 CURB RAMPS.  Construct curb ramps according to the details and the locations shown on the Plans.  Follow the construction requirements of Subsection 608-3.01.  Give the exposed concrete surface a course broom finish.  Install detectable warnings.

The work for the curb ramps located at Sterling Highway Station 129+538.1 RT and Station

129+540.5 LT include saw cutting the pathway asphalt, installing a concrete pad for the detectable warning tile, and placing the detectable warning tile in the concrete.

Add the following Subsections:

608-3.04 DETECTABLE WARNINGS.  Construct detectable warnings according to the standard drawings, the details, and the locations shown on the Plans.  Install cast in place tactile tiles integral with new construction.  Install surface-applied tactile tile panels or molded-in-place epoxy systems when retro-fitting existing cured concrete ramps.  Install tile so there are no vertical changes in grade exceeding 6-mm or horizontal gaps exceeding 12-mm.  Align pattern on a square grid in the predominant direction of travel.  Detectable warnings are made of composite materials, safety yellow color, slip resistant, with truncated dome pattern.

Detectable warnings shall be manufactured and installed in accordance with Americans with Disabilities Act Accessible Guideline.  (03/28/03)M102
608-3.05 PATTERNED CONCRETE.  Patterned concrete shall be constructed in according to Subsection 608-3.01, Concrete Sidewalks.

608-3.06 ASPHALT PATHWAY.  Construct asphalt pathways according to Subsection 608-3.02, Asphalt Sidewalks.  (02/01/00)R47M98
608-4.01 METHOD OF MEASUREMENT.  Delete entire Subsection and replace with the following:  Measure per Section 109 and as follows:

Concrete Sidewalk.  By the square meter of finished surface, including curb ramps.

Asphalt Sidewalk.  By the megagram of asphalt mixture placed or by the square meter of finished surface, including curb ramps.

Bed Course Material.  By the megagram per Subsection 109-1.02, or by the cubic meter measured in final position.

Curb Ramp.  By each installation, complete in place, including construction of the ramp runs, flares, composite detectable warning tiles backing curb and landings necessary to provide a single street-level access.  (06/11/02)R256M98
Asphalt Pathway.  By the megagram of asphalt concrete according to Section 109, Measurement and Payment.  Asphalt cement will not be measured for payment.  (02/01/00)R47M98
Patterned Concrete.  By the square meter of finished surface area accepted by the Engineer.

608-5.01 BASIS OF PAYMENT.  Add the following:  Backing curb will be subsidiary to Item 608(6), Curb Ramp.

The composite detectable warning tiles are subsidiary to Item 608(6), Curb Ramp.  (06/11/02)R256M98
The work for the curb ramps located at Sterling Highway Station 129+538.1 RT and Station

129+540.5 LT will be paid for under Item 608(6), Curb Ramp.  Payment will be full compensation for furnishing materials, surface preparation, labor, equipment, and incidentals necessary to complete the work as specified.

Asphalt cement for Asphalt Pathway will not be paid for separately but will be subsidiary to Item 608(7).

Embankment and bed course materials will be furnished, placed and paid under Sections 203 and 301, respectively.  (02/01/00)R47M98
Items 608 (17B) will be paid at the Contract unit price and will be full compensation for furnishing materials, surface preparation, labor, equipment, and incidentals necessary to complete the work as specified.

The required test panel for the patterned concrete shall be incidental to Item 608(17B), Patterned Concrete.  Embankment and bed course materials will be furnished, placed and paid under Sections 203 and 301, respectively.

Replace Item “608(6) Sidewalk Ramp” with “608(6) Curb Ramp”.  (03/28/03)M102
Add the following pay items:

	Pay Item
	Pay Unit

	608(6)  Curb Ramp
	Each

	608(7)  Asphalt Pathway
	Megagram

	608(17B)  Patterned Concrete
	Square Meter


SECTION 609

CURBING
Special Provisions
609-1.01 DESCRIPTION.  This work also consists of constructing dowelled curbs as shown on the Plans or as directed by the Engineer.  In addition, this work consists of furnishing and installing concrete parking bumpers as shown in the Plans.
609-3.02 CAST-IN-PLACE CONCRETE CURBING.  Add the following to the fifth paragraph: Concrete placed by the extrusion or slip-form process shall have a slump of less than 50-mm. (02/01/00)R202M98

609-3.05 CURB RAMPS.  Delete this Subsection in its entirety.  (06/11/02)R256M98
Standard Modification

609-4.01 METHOD OF MEASUREMENT.  In the first paragraph, after “drainage structures” insert “or ramps”.  (06/25/99)M75

Delete the second paragraph.  (06/11/02)R256M98
Add the following:

Dowelled Curb.  By the meter along the front face of the curb at the finished grade elevation.
Concrete Parking Bumper.  By the number of each unit installed and accepted.  Concrete and mounting hardware will not be measured for payment but will be considered subsidiary to Item 609(7).
609-5.01 BASIS OF PAYMENT.  Add the following:  Backing curb will be subsidiary to Item 608(6), Curb Ramp.

Delete Pay Item 609(3), Curb Ramp.  (06/11/02)R256M98
Payment for dowelled curb will be full compensation for labor, equipment, and materials necessary to complete the installation in accordance with the Plans.

Payment for concrete parking bumpers will be full compensation for labor, equipment, and materials necessary to complete the installation in accordance with the Plans.
Add the following pay item:

	Pay Item
	Pay Unit

	609(7)  Concrete Parking Bumper
	Each

	609(8)  Dowelled Curb
	Meter


SECTION 615

STANDARD SIGNS

Special Provisions
615-2.01 MATERIALS.  Under item 1. Delete the first sentence and substitute the following:  Unless Shop Drawings have been provided in the Contract, submit signs requiring the use of the Alaska Sign Design Specifications (ASDS), the Department of Transportation and Public Facilities - Sign Face Fabrication Requirements, and the Alaska Traffic Manual, letter width and spacing charts for approval before fabrication.

615‑3.01 CONSTRUCTION REQUIREMENTS.  Delete item 7 and substitute the following:
7. Notify the Engineer five (5) days before beginning sign salvage activities.  At that time, the Engineer will physically identify those signs to be salvaged.  For each sign so designated, disconnect sign post from panel.  The panels shall then be grouped together in a manner to preclude damage.  Posts shall also be grouped together as with hardware in a workmanlike manner.  Deliver sign panels, posts and hardware to the State Maintenance Yard located in Soldotna.  Do not deliver salvaged materials until they have been inspected and approved by the Engineer.  Replace panels, posts and hardware damaged during salvaging or delivery with new panels, posts and hardware at no additional cost to the Department.

Remove and dispose of project signs and/or parts designated for removal and not selected for salvage.

Dispose of foundations from salvaged existing signs in a manner approved of by the Engineer (remove and dispose, abandoned in place, or otherwise dispose of).  If they are abandoned in place, the tops of the foundations, reinforcing steel, anchor bolts, and conduits shall be removed to a depth of not less than 300-mm below roadway subgrade or unimproved ground, whichever applies.  Signs and posts at a single installation shall be considered as one unit.

615‑3.02 SIGN PLACEMENT AND INSTALLATION.  Add the following:  Do not remove existing signs without authorization from the Engineer.  (05/16/01)R50M98
Standard Modification

615-4.01 METHOD OF MEASUREMENT.  Under “Standard Signs and Object Markers.” in fourth sentence delete:  “Actual areas for signs will be measured, except” and capitalize the remaining portion: “Octagons and round signs will be measured as rectangles.”  (07/03/03)M106
Special Provisions

Add the following to the second paragraph:  Concrete used for a sign base is considered subsidiary to other work under this Section.

615‑5.01 BASIS OF PAYMENT.  Add the following:  No separate payment for keeping existing signs in service until they are no longer needed or temporary relocation of existing signs will be made.  This work is subsidiary to Item 615(1), Standard Sign.

No separate payment for removal of existing sign post foundations, or work required to abandon them in place will be made, but shall be subsidiary to Item 615(1), Standard Sign.

No separate payment for salvaging activities detailed in Subsection 615-3.01 will be made.  This work will be subsidiary to Item 615(1), Standard Sign.  (05/16/01)R50M98

SECTION 616

THAWPIPE AND THAW WIRES

Special Provisions

616-2.02 THAW WIRE.  Under Item 3 “Controls,” add the following:
d.
Use a spring wound mechanical line voltage timer.  Contacts close during timer period.  Contact rating 20 amps inductive at 120 volts.  Time period is 12 hours without hold.  Intermatic PFGH or equivalent.

616-3.02 THAW WIRE.  Delete the table at the top of page 296 and substitute the following:
	Nominal Voltage/Phase
	Grounded
	Ungrounded

	120 volt, single phase, 2 wire
	White
	Black

	120/240 volt, single phase 3 wire
	White
	Black/Red


(8/28/00)R216M98

Delete this Section in its entirety and substitute the following:

SECTION 618

SEEDING

Standard Provisions

618-1.01 DESCRIPTION.  This work shall consist of preparing the ground followed by application of seed, fertilizer, and mulch in conformance with the Plans and Specifications.

This work also consists of providing maintenance on the seeded areas.  This work shall include such items as mowing, watering, herbicide application, reseeding, and other work and/or materials necessary to assure proper growth of the seeded area during the maintenance period.

A living vegetative cover shall be provided in the areas indicated on the Plans or directed by the Engineer and shall be maintained for the term of the contract.

A one-year maintenance of seeded areas is required by this Section.

618-2.01 MATERIALS.

Use topsoil meeting Section 620 requirements.

Meet the applicable requirements of the State of Alaska Seed Regulations, 11 AAC 34, Article 1 and Article 4.

Meet or exceed the percentages of sproutable seeds specified.

Furnish certification that each lot of seed has been tested by an approved laboratory within nine (9) months of date of application.  Include: name and address of laboratory, date of test, lot number for each kind of seed, and results of test as to name, percentages or purity and germination, and percentage of weed content for each kind of seed furnished.

General Seed Mix shall be applied at a rate of 172kg/hectare conforming to the following:


PROPORTION

NAME
BY WEIGHT
PURITY
GERMINATION

Arctared Fescue
50%
90%
85%

(Festuca rubra)
Kentucky Bluegrass
50%
90%
85%

(Nugget or Park)

Sedimentation Basin Seed Mix shall be applied at a rate of 25kg/hectare.  Sedimentation Basin Seed Mix is to be applied by hydraulic method only.
Sedimentation Basin Seed Mix shall be furnished to conform to the following:


PROPORTION

NAME
BY WEIGHT
PURITY
GERMINATION


Arctared Fescue

(Festuca rubra)
15%
95%
85%

Tufted Hairgrass

(Deschampia caespitosa)
20%
95%
75%

Alyeska Polar Grass

(Arctagrostis latifolia)
60%
85%
85%

Egan American Slough Grass 

(Beckmannia syzigachne)
5%
95%
85%

618-2.02 MULCH.  Mulch is required when utilizing hydraulic method only.

Mulch shall be Weyheyser wood fiber or approved equal and shall be applied at a 2400kg/hectare rate, as a minimum.

618-2.03 FERTILIZER.  Fertilizer shall be of standard commercial type supplied separately or in mixtures and furnished in moisture proof   containers.  Each container shall be marked with the weight and with the manufacturer's guaranteed analysis of the contents showing the percentage of each ingredient contained therein.

Type and application rate:

10-20-20

488kg/hectare

45-0-0 (Urea)

146kg/hectare

The fertilizer shall contain slow release nitrogen and shall be supplied in the form of inorganic chemicals to the amount of at least 75 percent of the nitrogen carrying agents.

Tolerances of the chemical ingredients shall be plus or minus 2 percent.

No cyanamid compounds or hydrated lime will be permitted in mixed fertilizers.

618-2.04 HERBICIDE.  Herbicide shall be a type recommended by the Contractor, compatible with desired grasses and plants, and approved by the Engineer.
CONSTRUCTION REQUIREMENTS

618-3.01 SOIL PREPARATION.  Place topsoil in accordance to Subsection 620-3.02, Placing.

Prepare slopes for seed by grading with a scarifying slope board, as determined by the Engineer.  The resultant indentations shall be perpendicular to the fall of the slope.  Rounding the top and bottom of the slopes is acceptable to facilitate tracking and to create a pleasing appearance but do not disrupt drainage flow lines.

618-3.02 SEEDING SEASONS.  Seeding shall be performed between May 15 and September 1. Seeding at other than the specified dates will only be allowed upon written permission of the Engineer.

No seeding shall be done during windy conditions or when climatic conditions or ground conditions would hinder placement or proper growth.

618-3.03 APPLICATION METHODS.  Apply seeding mixture specified under Subsection 618-2.01 at a rate required for the specific application.  Seed, fertilizer, and mulch materials may be placed by the following methods:

1.
Hydraulic Method.  Seeding by hydraulic methods shall consist of furnishing and placing a slurry made of seed, fertilizer, mulch, and water.


The mulch shall be added to the water slurry in the hydraulic seeder after the proportionate amounts of seed and fertilizer have been added.  The slurry mixture shall then be combined and applied in such a manner that the rate of application will result in an even distribution of materials.


Hydraulic seeding equipment shall be capable of maintaining a continuous agitation so that a homogeneous mixture can be applied through a spray nozzle.  The pump shall be capable of producing sufficient pressure to maintain a continuous, non-fluctuating spray capable of reaching the extremities of the seeding area with the pump unit located on the roadbed.


Sufficient hose shall be provided to reach areas not practical to seed from the nozzle unit situated on the roadbed.  Seed shall be sprayed from at least two different directions, 90 degrees apart minimum, to assure full coverage.

2.
Dry Method.  Mechanical spreaders, seed drills, landscape seeders, cultipacker seeders, fertilizer spreaders or other approved mechanical spreading equipment may be used when seed and fertilizer are to be applied in dry form.


Fertilizer shall be spread separately at the specified rates and then incorporated in one operation to a minimum depth of 50-mm.  Seeded areas shall be compacted within 24-hours from the time the seeding is completed, weather and soil conditions permitting, by cultipacker, roller or other equipment satisfactory to the Engineer.  Compacting equipment shall be operated at right angles to the slope.

Compaction shall not be performed when the soils is in such condition that it will be picked up by the equipment. Compaction shall be accomplished, but by a method that does not "track" or waiting until weather allows for compaction without tracking.

618-3.04 WATER FOR MAINTENANCE.  Watering of the seeded areas shall be accomplished for twenty-one (21) watering days.  This means the seeded areas shall be watered by the Contractor twenty-one (21) different days.  The Engineer may waive watering on days when it rains.  Example: It may take 25 days, 4 rain days and 21 watering days to satisfy the watering item.

It is intended that the Contractor shall thoroughly water the entire seeded area once a day.  The method and amount of water per application shall be approved by the Engineer.  The preferable time of watering is in the evening after the hottest part of the day is over - between the hours of 1900 and 2100.  During hot, dry weather, watering may be required more than once per day.  The Contractor may request these additional waterings or the Engineer may direct them; in either case, additional watering shall be approved by the Engineer.  The response time for additional waterings shall be no longer than two (2) hours from the time the Engineer directs the extra watering to be accomplished.  These additional waterings per day during the twenty-one (21) day water for maintenance period will be paid under the water for maintenance bid item but will not count toward the twenty-one (21) watering days.

Watering required after the initial twenty-one (21) watering day requirement shall not be considered under the water for maintenance bid item but shall be considered as part of the lawn maintenance bid item.

618-3.05 ONE YEAR LAWN MAINTENANCE.  The lawn maintenance bid item shall start upon the substantial completion of the project and shall be complete one (1) year later.  This maintenance period will run concurrently with the warranty period.

A minimum of two (2) additional applications of fertilizer are required during the maintenance period.  Apply the first application of maintenance fertilizer on May 15 and the second application on June 15 unless otherwise directed by the Engineer.

Maintenance application mixture of fertilizer for seeded areas.

Fertilizer shall be 20-10-10 applied at 1500 kg per hectare application rate per each application.

During the maintenance period, water the seeded area as required to assure a continuously healthy, thick, even, solid, colored stand of grass.

The Contractor shall protect seeded areas against traffic by approved warning signs or barricades.  Surfaces gullied or otherwise damaged following seeding shall be repaired by regrading, reseeding, and remulching, as directed, and the Contractor shall otherwise maintain seeded areas in a satisfactory condition until final inspection and acceptance of the work (one year after substantial completion).

Seeded areas not showing evidence or satisfactory growth as determined by the Engineer shall be reseeded and refertilized at Contractor's own expense.

Herbicide shall be applied only on an owner-requested basis; the application rate shall be as specified by the manufacturer.  Each application of herbicide shall be approved by the Engineer prior to application.  No herbicide shall be applied under windy conditions or when conditions would create runoff from the treated areas.

Maintenance Instructions:  The Contractor shall supply the Engineer with a set of instructions for maintenance and care of installed landscaping through a full growing season.

618-3.06 WARRANTY.  A one-year warranty period shall be provided as part of this Specification.

The intent of this specification is to assure a solid deep green color, well sodded, dense, uniform-growth grass containing less than five weeds per 10 square meters throughout the entire maintenance period.

The Contractor shall be required to reseed areas larger than 0.025 square meters not uniformly covered with grass.  If the Engineer directs reseeding, the reseeding shall be accomplished within five (5) days of notice and within the planting season.  Reseeding shall be accomplished at the Contractor's own expense.

If reseeding is required, those areas that are reseeded will have a one-year warranty starting from the day that area was reseeded.

618-4.01 METHOD OF MEASUREMENT.  The quantity of seeding to be paid for shall be the number of hectare units, measured to the nearest 0.001 unit on the ground surface and as staked or directed in the field prior to seeding.

The quantity of seeding specified shall include all cultivating, seed, fertilizer, mulch material, water, and other incidentals required to properly apply the seeding mixture.

The Contractor shall establish a satisfactory growth of 75-mm minimum of each type of seed specified, complete, and accepted.

Water used for the initial twenty-one (21) watering days period shall be measured in units of 1,000 liters (kiloliter) by means of calibrated tanks or distributors or by accurate water meters.  Only water used for maintenance of designated seeding areas will be measured for payment.

Watering required after the initial twenty-one (21) watering days requirement shall not be considered under the water for maintenance bid item but shall be considered as part of the lawn maintenance bid item.

Lawn maintenance shall include such items as mowing, watering, herbicide application, reseeding, and all other work and/or materials necessary to assure proper growth of the seeded area during the maintenance period.  Mowing for the sedimentation basin shall only be required between the sedimentation basin and the adjacent road.  The extent of this mowing shall be at the Engineer’s direction.

No measurement of quantities will be made for Item 618(5), Lawn Maintenance.

618-5.01 BASIS OF PAYMENT.

The accepted quantity of seeding, water for maintenance and seeded area maintenance shall be paid for at the contract price per unit specified, complete and acceptably installed and/or performed.

The lawn maintenance bid item shall be paid in two (2) equal payments.  These payments are intended to represent the beginning and the end of the year payments for the growing season.  One-half of the contract lump sum payment will be paid at the beginning of the growing season and the remaining reserved until the one-year maintenance period has elapsed and the maintenance has been accepted.

Replace Item “618(3) Water for Seeding” with “618(3) Water for Maintenance”.

Payment will be made under:

	Pay Item
	Pay Unit

	618 (1A)  General Seeding
	Hectare

	618(1B)  Sedimentation Basin Seeding
	Lump Sum

	618(3)  Water for Maintenance
	Kiloliter

	618(5)  Lawn Maintenance
	Lump Sum


Delete this Section in its entirety and substitute the following:

SECTION 620

TOPSOIL

Special Provisions

620-1.01 DESCRIPTION.  This work shall consist of smoothing out the subgrade and furnishing and spreading topsoil, Class A in conformance with the Plans or as directed by the Engineer.

620-2.01 MATERIALS.  Topsoil shall be natural materials, fertile, friable, surface soil without admixtures of subsoil, refuse, foreign materials, roots, noxious weeds, brush, sticks, stubble, litter, debris, gravel or stones over 25-mm in diameter.  Topsoil shall be indicated by a healthy growing crop of grass, or other desired plants and vegetation that it is free draining and non-toxic.  Topsoil shall contain from 10 percent to 20 percent by weight organic matter and conform to USDA texture classification for sandy loam, loam, or silt loam as determined by mechanical analysis.  Topsoil shall incorporate 40 percent to 60 percent (by volume) organic peat.

Topsoil shall be considered weed-free when found to contain less than five (5) objectionable weeds per 10 square meters.

Topsoil shall be screened and conform to the following grading requirements:



Sieve


Percent Passing


50.8 mm

100



25.4 mm

100



4.75 mm

75-100



2.00 mm

60-100



0.075 mm

30-70

The topsoil shall be approved by the Engineer prior to placing on the project.

620-3.01 TESTING.  Soil tests of the proposed source of topsoil shall be done by the Soil Testing Laboratory of the State Agricultural Experiment Station in Palmer, Alaska, at the Contractor's own expense.  Submit samples according to Cooperative Extension Service guidelines with enough sub-samples to accurately represent the entire source area.  Delivery of topsoil may begin after test results confirm that topsoil conforms to specifications.

Tests results shall indicate USDA texture class, soil PH, electrical conductivity, fertility evaluation, percent by weight, organic carbon, percent by weight total nitrogen.

Testing of topsoil may be waived by the Engineer.

620-3.02 PLACING.  Topsoil to be laid to a depth of 150-mm for seeded areas and 450-mm for planting beds.

Prior to placing topsoil, the subgrade shall be:

1)
graded smooth;

2)
lightly compacted;

3)
graded to allow for at least 150-mm of consolidated topsoil; and

4)
approved by the Engineer.

The topsoil shall be spread evenly to a minimum depth of 150-mm after settlement and consolidation.

Spreading shall not be done when the ground or topsoil is frozen, excessively wet, or otherwise in a condition detrimental to the work.  The subgrade shall be smooth and evenly compacted prior to placement of topsoil.  Contractor shall obtain written approval of subgrade from the engineer for areas to be seeded prior to placement of topsoil.  Topsoil and seeding will not be paid for if written approval of subgrade is not obtained.

Roadway surfaces shall be kept clean during topsoil, spreading, and compaction operations.  The roadway surface shall be cleaned, swept and washed at Contractor's own expense if they are not kept clean during topsoil/seeding placement operations.

After grading of topsoiled areas has been completed in conformity with the lines and grades shown on the Plans or directed by the Engineer, and before beginning seeding operation, the areas to be seeded shall be compacted and cultivated to provide a reasonably firm but friable seedbed by "walking" a dozer transversely along the slopes, or by other methods approved by the Engineer.  Cultivation shall be carried to a depth of 50-mm or as directed by the Engineer.  On slopes steeper than 1V:3H, depth of cultivation may be reduced as directed.  Cultivated areas shall be hand-raked and cleared of stones 25-mm in diameter and larger, weeds, plant growth, sticks, stumps, and other debris or irregularities which might interfere with the seeding operation, growth of grass, or subsequent maintenance of the grass covered areas.

The Contractor shall maintain the areas covered by topsoil until seeding is completed and accepted.  Repair or replacement of topsoil including damage or loss from winter shutdown shall be done at the Contractor's own expense.

620-3.03 MAINTENANCE REPAIR.  Maintain the areas covered by topsoil until subsequent seeding or landscaping is accomplished.  Complete any repairs or topsoil replacement, including damage or loss resulting from winter shutdown, without extra compensation.
620-4.01 METHOD OF MEASUREMENT.  Measurement will be by the square meter.  Stockpiling and rehandling of topsoil during the excavation operations, or during placement, shall not be measured for payment.

620-5.01 BASIS OF PAYMENT.  At the contract unit price complete in place.

Payment will be made under:

	Pay Item
	Pay Unit

	620(1A)  Topsoil, 150 mm Depth
	Square Meter

	620(1B)  Topsoil, 450 mm Depth
	Square Meter


SECTION 621

PLANTING TREES AND SHRUBS

Special Provisions

621-1.01 DESCRIPTION.  Add the following:  This work shall also include preparation of planting beds including furnishing and installing shredded bark mulch, topsoil, and Landscape Edging as shown on the Plans.  This work includes furnishing and installing plantings in the sedimentation basin as shown on the Plans.

In addition, this work includes furnishing and placing landscape boulders as shown on the Plans.

621-2.01 PLANT STOCK.  Add the following:
7.
Aquatic Emergent Plantings (Sedimentation Basin Plantings).  The Contractor may use either field collected material or nursery grown materials for the sedimentation basin areas shown in the Plans to receive aquatic emergent plantings.

a.
For field collected material, the Contractor shall obtain written permission from the property owner for the removal of aquatic emergent plants and shall furnish the Engineer with a copy of this permission for the removal of aquatic plants from wetlands, ten (10) days prior to collection of the wetland plants.  The written permission shall specifically provide that the property owner will not hold the Department, its employees, agents, or consultants liable for use of, or damage to said property.  The Contractor shall be held liable for any trespass and property damage incurred outside of the collection site.

b.
For field collected material, the Contractor shall remove the aquatic emergents to a minimum depth of 300-mm and a maximum area of 1-m by 1-m.  The material shall be protected from desiccation and kept cool during transportation and storage.  If material must be stored on site, it shall be heeled in, shaded, and moistened to prevent desiccation.  Plants shall be collected from the donor site within 24-hours of planting them.

c.
For nursery grown material, the Contractor shall submit to the Engineer for approval a certificate from the grower indicating the correct species and the manufacturer's guarantee of quality of plant material.  Aquatic emergent plugs shall be available for inspection in the nursery.  The Contractor shall furnish complete and detailed information concerning the source of supply for each item of plant material not less than ten (10) days prior to planting.

d.
Nursery grown plugs for aquatic emergent plants shall each be complete, mature plants as indicated by a healthy growth of stem, leaf, and roots.  Root material shall be moist and indicate no signs of desiccation, mold, or other deleterious conditions or stress.  Plugs shall be planted within 24-hours of harvesting.  They shall be kept moist at all times and shall be stored with native soil held firmly affixed to the roots.  Plugs that are dried out, or otherwise improperly stored, shall be rejected by the Engineer.

Final inspection and acceptance for size of ball or roots, color, absence of defects, and for other requirements will be made at the planting site prior to placing the plants in their permanent positions.
621-2.04 MULCH.  Replace with the following:  Mulch shall be shredded bark mulch.  Mulch shall consist of shredded bark and wood.  Maximum length of any individual components shall be 50-mm and a minimum of 75 percent of the mulch shall pass through a 25-mm screen.  Wood chips are not acceptable.  Mulch shall be free of growth or germination-inhibiting ingredients.  Mulch shall not contain resin, tannin, or other compounds in quantities that are detrimental to plant life.  The bark mulch shall have the characteristics of retaining moisture, forming a mat not susceptible to spreading by wind or rain, and providing a good growth medium for plants.  Shredded bark may contain up to 50 percent shredded wood material.  Mulch shall be spread evenly to a depth of 75-mm or as directed by the Engineer.  Bark mulch containing shredded wood shall be aged for one (1) year minimum prior to installation.
621-2.06 STAKES.  Add the following:  Stakes shall be installed as shown on the Plans or as directed by the Engineer.

Add the following Subsections:

621-2.08 LANDSCAPE EDGING.  Landscape Edging shall be Edge-King heavy duty polyethylene/vinyl in black color as distributed by Oly-Ola Sales, Inc., 124 E. Charles Road, Villa Park, Illinois, phone: (800) 334-4647 or approved equal.  Landscape Edging shall be installed straight, level, secure, and according to the manufacturer’s recommendations as shown on Plans.

621-2.09 LANDSCAPE BOULDERS.  Boulders shall be of the size shown in Table 621-1 and placed as on the Plans.  The design intent for the boulders is to provide rich form and texture as an integral element in the landscape design.  Their selection and placement shall be as shown on the Plans or as directed by the Engineer.  The Engineer will approve the selection of boulders before transporting the boulders to the site.  Boulders that were damaged or defaced before installation will be rejected on site at the option of the Engineer.  Boulders shall be uniform in color and character with distinct faces and edges.

TABLE 621-1

	Boulder Type
	Size
	Height

	A
	0.90 square meters ( 0.25 square meters
	1500 mm ( 150 mm

	B
	0.60 square meters ( 0.25 square meters
	1250 mm ( 150 mm

	C
	0.30 square meters ( 0.25 square meters
	900 mm ( 150 mm


621-2.10 EDGING.  Edging shall be 3.2-mm rolled steel bar with stainless steel bolt and nut used to close ring.  Grind top of edging to provide smooth, slightly rounded edges.
621-2.11 TOPSOIL.  Use topsoil that meets Section 620 requirements.  Topsoil for the sedimentation basin will be placed at a depth of 300-mm as shown on the Plans or as directed by the Engineer.

621-3.02 ADVANCED PREPARATION AND CLEANUP.  Add the following:  Areas that receive group plantings shall be laid out as shown on the Plans.  The Contractor shall mark these areas individually with flags or other approved methods to delineate planting areas.  The Engineer will approve the shape, size, location, and general layout of planting areas before the work may proceed.

The Contractor shall stake or mark with other approved methods in the location of individual trees within each planting area for approval by the Engineer.

621-3.03 PLANTING.  Add the following:
6.
Backfilling.  Install steel edging instead of forming watering basin as shown on the Plans.  Place concentric to the tree.  Install edging so that approximately half of the edging is installed below grade.

9.
Aquatic Emergent Plantings (Sedimentation Basin Plantings).  After the topsoil and fertilizer have been placed, aquatic emergent plugs shall be planted in the topsoil in the marsh areas of the newly constructed wetland only, as indicated in the Plans.  Each of the three (3) aquatic emergents listed in the Plans shall comprise one-third of the total aquatic emergents.

Aquatic emergent plugs shall be planted randomly, 300 to 450-mm on center, in stands of 30 to 40 plants of the same species.  Planting within each marsh area shall be evenly distributed from one end of the marsh area to the other.  The three (3) aquatic emergent species shall be evenly distributed throughout the entire marsh area of the wetland.

10.
Landscape Boulder.  Locations for boulders shall be overexcavated and backfilled with native material to set boulders to achieve arrangements shown on the Plans.  Ensure no gaps below springline.  Boulders should be placed so that no more than half of the boulder is exposed and no less than one-third of the boulder is exposed.
621-4.01 METHOD OF MEASUREMENT.  Add the following:  Caliper shall be as measured at 1300-mm above the ground (diameter at breast height).

Sedimentation Basin Plantings.  No measurement of quantities will be made.  The sedimentation basin plantings and topsoil will be paid for as a complete unit as indicated on the Plans or as directed by the Engineer.
Landscape Edging.  By the length of edging installed.  Measurement shall not include overlap.

Landscape Boulder.  By each boulder acceptable placed.

Edging:  No measurement.  Will be subsidiary to other 621 items.

621-5.01 BASIS OF PAYMENT.  Add the following:  Item 621(5), Sedimentation Basin Plantings includes topsoil, plants, and vegetation on the property parcel where the sedimentation basin is located.
Add the following pay items:

	Pay Item
	Pay Unit

	621(1A)  Tree, Evergreen, 1500 mm to 1800 mm Height
	Each

	621(1B)  Tree, Deciduous, 75 to 100 mm Caliper
	Each

	621(2A)  Shrub, 900 mm Height
	Each

	621(2B)  Shrub, 600 mm Height
	Each

	621(2C)  Shrub, 300 mm Height
	Each

	621(5)  Sedimentation Basin Plantings
	Lump Sum

	621(6)  Landscape Edging
	Meter

	621(8A)  Landscape Boulder (Size A)
	Each

	621(8B)  Landscape Boulder (Size B)
	Each

	621(8C)  Landscape Boulder (Size C)
	Each


SECTION 622

REST AREA FACILITIES

Special Provisions

622-1.01 DESCRIPTION.  Add the following:  This work also consists of furnishing and installing benches at locations shown on the Plans.

622-2.11 LITTER BARRELS.  Delete this Subsection in its entirety and substitute the following:  Steel trash receptacles shall be 113.6-liter (30 gallon) capacity, constructed of 11-gauge steel, embedded tube support, and surface mounted as manufactured by the Petoskey Group and distributed by Landscape Forms, Portland, OR (503) 292-9102 or approved equal.  The metal shall be finished with Panguard II silver polyester powdercoat.  All hardware and fasteners recommended by the manufacturer shall be furnished and installed for mounting the trash receptacle.

622-2.13 BENCHES.  Benches shall be made of PolySite recycled plastic timbers, 1880-mm (74 inches) long, surface mounted, backed, and with arms as manufactured by Arcata and distributed by Landscape Forms, Portland, OR (503) 292-9102 or approved equal.  The benches shall be finished with Panguard II silver polyester powdercoat.  Hardware and fasteners recommended by the manufacturer shall be furnished and installed for mounting the benches.

622-4.01 METHOD OF MEASUREMENT.  Add the following:

622(15) Bench.  By the number of facilities completed and accepted.

622-5.01 BASIS OF PAYMENT.  Add the following pay item:

	Pay Item
	Pay Unit

	622(15)  Bench
	Each


SECTION 623

BLOCK SODDING

Special Provisions

623-2.01 MATERIALS.  Delete this Subsection in its entirety and substitute the following:  Areas designated by the Plans or as directed by the Engineer shall be sodded.  The sod shall consist of living Manhatten Rye (25 percent) and Nugget Kentucky Bluegrass (75 percent).  Sod roll shall be machine stripped into rolls shall be no less than 0.3-m in width with clean cut edges at a uniform soil thickness of approximately 25-mm, and shall include an intact root system with natural soil.  The minimum acceptable soil thickness shall be 19-mm.  The measurement for thickness shall exclude the top of the growth and thatch.

Fertilizer shall be 20-20-10, meeting the requirements of Section 725 Fertilizer, and shall be applied at a rate of 6 kilograms per 100 square meters.  Limestone shall be in accordance with Section 726, Topsoil.

623-3.01 CONSTRUCTION REQUIREMENTS.  Add the following after the first paragraph: Topsoil shall be placed on all areas designated by the Plans or as directed by the Engineer in accordance with Section 620, before rolling and staking the sod.  The area to receive sod shall be treated with limestone, as required, prior to sod placement.

Sod the designated slopes within seven (7) days of completion of each cut or fill.  If the Contractor fails to comply with this limitation, s/he shall be responsible for repairing, at no additional cost to the Department, any erosion damage or slope sloughing that occurs, and replacing the sod.

623-5.01 BASIS OF PAYMENT.  Add the following:  Fertilizer will not be paid for directly, but will be subsidiary to Item 623(1), Sodding.  (02/08/00)R54M98
Delete this Section in its entirety and substitute the following:
SECTION 626

SANITARY SEWER SYSTEM

Special Provisions

626-1.01 DESCRIPTION.  The work covered by these Specifications consists of providing plant, labor, equipment, supplies, material, transportation, handling and storage, and performing operations necessary to complete the construction for pipe laying, jointing, and testing of sanitary sewers.

Work also consists of ***deleted*** constructing and testing sanitary sewer lift stations.

This Section refers to conduit used for sanitary sewers as “sewer conduit.”  The work also consists of the performance of all operations pertaining to furnishing, installing, and testing sewer conduit for sanitary sewer systems.

For the purposes of these Special Provisions "Sewer Utility" shall mean the City of Soldotna, Public Works Department at (907) 262-9107.  This work shall include the installation and testing of sanitary sewer systems for acceptance by the City of Soldotna.  The Contractor shall also provide as-builts in accordance with these Specifications.

The locations of the existing sewer utility shown on the Plans are not exact.  The Contractor shall be responsible for the work required to locate the existing sewer mains, force mains, and sewer services for connection as shown on the Plans.  No additional compensation shall be allowed for discrepancies in the sewer utility locations.

626-2.01 GENERAL REQUIREMENTS.  The latest revision of the following standards of the American Society of Testing and Materials (ASTM), the American Association for State Highway and Transportation Officials (AASHTO), the American Standards Association (ASA), and the American Water Works Association (AWWA) are hereby made a part of these specifications.

ASTM  A-48 and ASTM  A-438
Strength Requirements for Manhole Frames and Covers

ASTM  A-746 / (AWWA  C-151)
Ductile Iron Pipe

ASTM  C-6

Hydrated Lime

ASTM  C-14

Specification for Non Reinforced Concrete Pipe

ASTM  C-76

Specification for Reinforced Concrete

ASTM  C-150

Specification for Portland Cement

ASTM  C-478 / (AASHTO – 199)
Specification for Pre-cast Reinforced Concrete

ASTM  D256

Test Methods for D-C Resistance of Plastics

ASTM  D2321
Practice for Underground Installation of Thermoplastic Sewer Pipe

ASTM  D3034
Specification for Type of PSM Poly (vinyl chloride, PVC) Sewer Pipe and Fittings

ASTM  D3035
Specification for Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Controlled Outside Diameter

ASTM  D3350
Specification for Polyethylene Plastic Pipe and Fittings Materials

AASHTO  M-45
Sand for Cement Mortar

AWWA  C-100
Ductile Iron Fittings

AWWA  C-104
Cement Mortar for Ductile Iron Pipe

AWWA  C-111
Rubber Gasket Fittings for Ductile Iron Pipe

626-2.02 MATERIALS.  Requirements for earthwork including trench excavating and backfill are specified in Section 204, Structure Backfill for Conduits and Minor Structures.

When specified a single manufacturer shall be responsible for the compatible and successful operation of the various components of pumping equipment, it shall be understood to mean the Contractor shall furnish only such pumping equipment as the designated single manufacturer will certify is suitable for use with its equipment and with the further understanding this in no way constitutes a waiver of the specified requirements.

Manufactured items provided under this Section shall be new, of current manufacture, and shall be the products of reputable manufacturers specializing in the manufacture of such products; such manufacturers shall have had previous experience in such manufacture and shall, upon request of the Engineer, furnish the names of five (5) or more successful installations of its equipment of comparable nature to that offered under this contract.

Combinations of manufactured equipment which are provided under these Specifications shall be entirely compatible and the Contractor and the designated single manufacturer shall be responsible for the compatible and successful operation of the various components of the units conforming to specified requirements.  Each unit of pumping equipment shall incorporate basic mechanisms, coupling, electric motor or engine drive, and unit mounting.  Mountings and appurtenances shall be included.

Where two or more units of the same type and/or size or pumping equipment are required, such units shall be produced by the same manufacturer.

Material used in construction of lift station manholes shall conform to the requirements of Section 604, Manholes and Inlets.

Use materials conforming to the following:

A.
Ductile Iron Pipe.  Piping shall be in accordance with the contract documents and shall conform to the size and class shown and specified.  Ductile iron pipe shall conform to requirements of ASTM A-746 (AWWA C-151) and cement mortar shall conform to the requirements of AWWA C-104.  Class 50 pipe shall be used unless otherwise required by the contract documents.  Fittings shall be ductile iron and shall conform to AWWA C-100 for Class “D” fittings, except that so called “short body" fittings, otherwise meeting AWWA Specifications may be used.  Rubber gasket joints for ductile iron pipe fittings shall conform to the requirements of AWWA C-111.

B.
Insulated High Density Polyethylene Pipe.  Insulated high-density polyethylene pipe shall be as follow:

	Phase
	Nominal

Diameter
	HDPE Pipe

Diameter
	Jacket

Diameter
	Insulation

Thickness
	Wall

Thickness

	Detour SS
	150 mm
	168 mm
	305 mm
	81 mm
	SDR 15.5

	Permanent SS
	200 mm
	219 mm
	381 mm
	94 mm
	SDR 11


1.
Service Pipe.  Carrier pipe shall be high density polyethylene (HDPE) conforming to ASTM D-3350.  Pipe and fittings shall be manufactured from extra high molecular weight polyethylene compound PE 3408.  Pipe shall be heat traced.

2.
Insulation.  Insulation thickness shall be a minimum of 90-mm for the permanent sanitary sewer and minimum of 80 mm for the detour sanitary sewer pipe.  Insulation shall be rigid, 90 to 95 percent closed cell polyurethane with 32.5 to 35 kilograms per cubic meter (2 to 4 pounds per cubic foot) density and a “K factor” of 0.14 at 24 degrees Celsius per ASTM C 518.  The polyurethane foam shall be CFC free and comply with HH-I-1751/4.  The polyurethane foam shall be injected into the annular space with high-pressure foam equipment.  Centering spacers shall be factory-installed to insure uniform insulation around the pipe.

3.
Jacket, Moisture Barrier, and Fittings.  Jacket shall be aluminum culvert material with core alloy 5052 H32 16GA clad on both sides with alloy 7072.  A mastic moisture barrier shall be factory applied to each pipe end and completely sealing the exposed end of the insulation. Fittings shall be ether HDPE butt fused bare fittings insulated with a polyurethane foam half shell set with an aluminum band.  Fittings shall be heat fusion butt-welded to adjacent pipe sections.

4.
Joints.  Joints shall conform to the requirements of ASTM C-14 and ASTM C-443.  Joints shall be of the “O” Ring type and shall be subject to the approval of the Engineer as to configuration.  Repair clamps shall be approved stainless steel clamps.

C.
Pumps and Pump Construction.
1.
The pumps shall be controlled by local manual starters, with the addition of a low water cut-off float switch.

2. Each pump shall be capable of continuous cyclical operation at full load with a water level of 300-mm above the invert of the wet well, without cavitation or overheating of the motor. The maximum expected ambient temperature inside the wet well is 21 degrees Celsius.

3. Each pump, with its cable and appurtenances, shall be able to withstand continuous submergence to a minimum depth of 20-m, when running of off, without leakage.

4. Each pump shall be able to operate for short periods at zero static suction head without causing damage to the unit.

5. Each pump shall be capable of handling a 75-mm spherical solid and be the choppy or cutter type model to be approved by the Sewer Utility and either FLYGT or ABS manufactured.

6. Connections:  Machined quick disconnect type, for withdrawal of unit from above, without disconnecting pipe.  When lowered into place, the pump shall automatically connect and lock in to the discharge pipe.  The pump discharge shall be fitted with a standard ASA 56.7 kg (125 lb.) flange, face and drilled.  External mating parts shall be machined and Buna N Rubber O-ring sealed on a beveled edge.  Fasteners exposed to the pumped liquid shall be 3000 series stainless steel.

7. Pump Design:  Singe stage, centrifugal type, close-coupled to sealed electric motor, for operation in a wet pit, without external cooling.

8. Impeller:  Two-port or 3-port non-clog type with replaceable wear rings in casing, to handle raw unscreened sewage, solids, and fibrous materials.  Impellers shall be dynamically balanced.

9. Bearings:  Permanently lubricated, heavy-duty axial and radial ball or roller bearings, top and bottom, with a minimum of L-10 life of 500,000 hours, at continuous, maximum load and speed, supported by detailed calculations, to be submitted with the shop drawings.

10. Seals:  Independent tandem mechanical shaft seals, oil lubricated with moisture detector probes, alarm, and test circuits.

11. Oil Chamber:  To supply oil for lubrication and cooling the shaft seals.

12. Support:  Cast duckfoot bend or discharge elbow with machined face, anchored to sump floor.  The discharge elbow shall include a hydraulically sealed discharge flange.

13. Cables:  Each pump shall be furnished with the necessary cables for power connection, moisture detection, and overload protection, sheathed, coded, and suitable for  submersible pumps, and of sufficient length for direct connection to the terminal boxes.  Cables shall be connected to the pumps and tested at the factory.

14. Lifting Devices:  Each pump shall be furnished with ***deleted*** 316 stainless steel guide rails, brackets, and galvanized lifting chain for easy pump removal.

15. Pump seal failure sensor.

D.
Motor.
1.
Approval.  The pumping system, including the motor and wiring, shall be approved by a nationally approved testing agency for explosion-proof service.  The system shall be rated Class I, Division 1, Group C and D service as determined by the National Electrical Code and approved by a nationally recognized testing agency (UL, FM or equal) at the time of bidding of the project.  The Contractor shall include a copy of certificate of approval in the bid.

2.
Insulation.  Pump motors shall be designed for cyclical duty in hazardous locations.  The stator windings and stator leads shall be moisture-resistant, triple varnished and insulated according to Class F or Class H, capable of withstanding temperature rise of up to 155 degrees Celsius.  The allowable temperature rise of the motor at full load condition shall not exceed 80 degrees Celsius.

1. Stator.  The stator, rotor and bearings shall be mounted in a sealed submersible type housing. The stator windings shall have Class F insulation and a dielectric oil filled motor, NEMA B design.  Stator shall be securely held in place with a removable end ring and threaded fasteners so they may be easily removed in the field without the use of heat or a press.

2. Rating.  The motor shall be non-overloading throughout the pump curve without employing the service factor.  The combined service factor shall be 1.15 or greater.

3. Junction Box.  The motor shall have a junction box capable of being sealed completely from the stator casing to prevent leakage through the junction box into the stator housing should a motor cable be damaged.

4. Cable Entry.  The cable entry water seal design shall be such that it ensures a watertight and submersible seal.

5. Cooling System.  Each pump shall be provided with an adequately designed cooling system so that they may be operated partially or completely submerged in the liquid being pumped.

6. Motor Protection.  Integral thermal sensors in the motors, one for each phase, shall be provided to monitor stator temperatures.  These sensors shall be used in conjunction with and supplemented by external motor over-current protection fitted at the control panel.

7. Electrical Power Cord.  The electrical power cord shall be STW-A, water resistant 600V, 60 degrees Celsius, UL or CSA approved and applied dependent on amperage draw for size.

E.
Controls.
1.
The Contractor shall provide a complete dead-front control system housed in a stainless steel NEMA-4X enclosure, with hinged gasketed padlockable door, with the following components:

a.
Electric power panel as shown on the drawings.

b.
Thermostatically controlled enclosure heater.

c. Duplex pump control and supervisory system consisting of the following:

1.
Magnetic Starter for each pump.

2.
Hand-Off-Auto switch (one per pump)

3. Pump Alternator with a switch to select pump alternation operation. *

4.
Pilot lights:

a.
Utility power available

b.
Pump Running (one per pump)

c.
Lag Pump Running (one total)

5.
Alarm lights:

a.
High Level Alarm *

b.
Pump Failure (one per pump) *

c.
Utility Power Failure (phase loss or reversal) *

d.
Pump Seal Failure (one per pump) *

 *
May be either separate pilot light or part of control system keypad and system display.

6.
Pump control and warning system, with system monitor and display:  Sensors to include Intrinsically safe level submersible transducer level sensing control, and redundant float switches for High Water Alarm, and Low level Pump shutdown, and pump seal failure warning and alarm sensors.

7.
Supervisory Control And Data Acquisition (SCADA) interface with plug-in card type 33.6KBPS modem [Tech Supports Model MD1000C, equal or better] with connections to a telephone line.  In addition provide a high-speed dialup modem [Tech Supports Model MC10000A-CABPAK equal or better] for use at utility control station or office.

8. Uninterruptable power supply for control system.

9. Submersible sealed power and signal cables, with stainless steel mounting hardware.

10. System alarm reset switch / one only

d.
NEMA 5-20 duplex Ground-Fault-Circuit-Interrupter maintenance receptacle.

e. Flashing red strobe alarm light mounted on top of control cabinet.

2.
Operation of the pump station shall be controlled by either the Local Control Panel, or from a remote location, by telecommunications connection thru a modem connected SCADA system, as shown on the drawings or described herein.  Each submersible pump shall be provided with a contactor type motor starter with integral overload elements, and a HOA selector switch.  The submersible pump system controls shall include an electric pump alternator, float switches, and submersible liquid level pressure transducer.

3.
When the pump HOA switch is placed in the “Hand” position the pump shall run.  When the pump HOA switch is in the “Off” position the pump shall not operate.  When the pump HOA switch is in the “Automatic position the pump shall start and stop, in response to the liquid level detected in the wet well, by the submersible liquid level pressure transducer, and redundant float switches.  The order of the pump start shall be determined by the electronic pump control system and associated controls.  The pump alternator shall, depending on the setting of the pump alternator control switch that will either alternate the lead and lag pumps each time the pumps start, or start the lead pump as selected by the switch.

4. The submersible liquid level pressure transducer, and float switches shall be approved for installation in Class 1, Division 1, Group A, B, C, & D by independent third-party electrical testing laboratories (UL, FM, CSA, etc.). The transducer and floats shall be provided to detect the liquid levels for the following functions:

a.
High Level Float:
High Level Alarm / Both Pumps On

b.
Pressure Transducer:  
Lead and Lag Pumps On

c.
Pressure Transducer:
Lead Pump On

d.
Pressure Transducer:
Both Pumps Off

e.
Low Level Float:
Low Level Alarm / Both Pumps Off

5. The control panel for the submersible pumps shall house the controls, wiring, uninterruptable power supplies, and interface for remote control of the system, and shall include but not limited to an electric panel, motor starters, transformers, fuses, modems, relays, terminal strips, as required to operate the pumps as noted herein.  The control system, electric service and telephone service shall be enclosed and mounted as shown on the drawings.

6. The pump controller shall be a solid-state type with an illuminated control face / key pad, for the control of a duplex pump operation as noted above and with the following functions:

a. Level indication and pump and fault status.

b. Control based on inputs from the pressure transducer, and float switches.

c. Monitor sensors in pump housings to determine and report water leakage thru the seal, before final failure, and to shut down the pump when failure is detected.

d. Limit pump starts per hour, to prevent short cycle damage to the pump motor.

e. Communicate to remote station thru a SCADA system, and modem.


Port Types: RS485 / RS422 / RS 232.

f.
Failure detection and response:

1.
Pump Seal Failure:  A float switch in the lower pump housing shall convert water level in to a variable resistance that varies inversely as the water level.  Control system shall convert this resistance to a voltage, and when the voltage level reaches a defined set point “A”, not fully flooded, shall trigger an alarm signal.  When the water level reaches a higher level, just short of full flood, the system shall shut down the pump and send a signal to the remote station of the failure, cause the warning light on top of the control cabinet to flash, and light the pump failure pilot light.

2.
High Level Alarm Float shall after a preset period signal the remote station of the alarm condition and cause the warning light on top of the control cabinet to flash.

7. Monitor Motors for over-current, undercurrent, supply voltage, phase failure and reversal, motor insulation levels, ground short protection, pump starts per hour, and total pump run hours.

8. Data Logging and Transmission:  Shall provide time and date stamped log of the events, transmittable to a remote location via modem either automatically or upon command.

F.
Manufacturer or Equal.
1.
Pumps:  FLYGT 3127 Series.

2.
Liquid level Controls:  USFilter 157GSC Series Submersible Transducers.

3.
The pump station arrangement shown on the plans was based around FLYGT pumps, and USFilter submersible liquid level transducers.  If the Contractor proposes use of pumps other than FLYGT, and liquid level sensors other than USFilter, which requires changes to the basic installation, such changes shall be made at no additional cost to the Department. Manufacturers of pumps and liquid level sensors may be accepted by the Engineer if sufficient information is submitted by the Contractor to allow the Engineer to determine the material or equipment is equivalent or equal to the named, subject to the following requirements:

a. The burden of proof as to the type of function and quality of any such substitute pumps shall be upon the Contractor.

b. The Engineer will be the sole judge as to the type, function and quality of any substitute pump or liquid level sensor, and the Engineer’s decision is final.

c. The Engineer may require the Contractor to furnish at the Contractor’s expense, additional data about the proposed substitute.

d. The Department may require the Contractor to furnish at the Contractor’s expense a special guarantee or other surety with respect to any substitute pump or liquid level sensor.

e. Acceptance by the Engineer of a substitute pump or liquid level sensor proposed by the Contractor shall not relieve the Contractor of the responsibility for full compliance with the Contract Documents, and the adequacy of the substitute pump and liquid level sensor.

f. The Contractor shall be responsible for resultant changes and additional costs which the accepted substitution requires in the Contractor’s work, the work of its subcontractors and of other contractors, and shall effect such changes without cost to the Department.

G.
Pipe and Fittings.
1.
Piping shall be flanged ductile iron in accordance with AWWA C 115/ANSIA 21.15 with Class 125 flanges.  Thickness shall be Class 53 and pipe shall be cement mortar lined in accordance with AWWA C104.  Bituminous coating shall be in accordance with AWWA C110.

2.
Fittings shall be flanged, either ductile iron or cast iron, in accordance with AWWA C110.  Fittings shall be cement mortar lined in accordance with AWWA C104.

3.
Vent piping shall be galvanized Schedule 40 steel pipe.  Fittings may be either threaded or welded.

4.
Nuts and bolts for flanged fittings and rigid grooved type mechanical coupling in wet wells and valve vaults shall be 300 series stainless steel.

5.
Mechanical couplings rigid grooved type shall be Victaulic Style 31 couplings or approved equal and comply with the requirements of ANSI/AWWA C606.

H.
Concrete and Mortar.

1.
Miscellaneous Concrete.  Concrete used in the construction of sanitary sewer systems with the exception of pre-cast manholes, manhole risers, cones, and reinforced concrete pipe shall be Class A.  Concrete work shall conform to Section 501, Structural Concrete.

2.
Mortar.  Cement for mortar used in the construction of sanitary sewer systems shall conform with the requirements of ASTM C-150, Type II.  Sand shall conform with the requirements of AASHTO M-45.  The mortar shall be composed of one (1) part cement and three (3) parts sand.  The addition of lime is not permitted.  The use of 5-minute or fast-cure mortar is prohibited.

I.
Manholes.
1.
Installation of manholes for the submersible pumps shall be in accordance with Section 604.

2.
Concrete used for pads around the inlet cover shall be as specified in Section 604.  Base material for the concrete pads shall be D-1.  Dimensions of the concrete entrance pads shall be as shown on the drawings.
J.
Miscellaneous.
1.
The pumps, piping and controls shall be installed in accordance with the manufacturer’s instructions and recommendations at the locations shown.  Installation shall include furnishing the required oil and grease for initial operation in accordance with the manufacturer’s recommendations.  Anchor bolts shall be set only after the discharge piping has been properly installed to ensure exact fit with embedded piping components.

2.
Manholes, piping and appurtenances shall be installed consistent with methods and requirements of the Contract Documents as a whole.

3.
Piping to be installed in accordance with accepted industry standards.  Run piping parallel to walls of wet wells and vaults as shown on the plans.  Completed installation to present a neat and orderly appearance.  Coordinate wall penetrations to ensure placement of piping can be accomplished as shown and specified.

4.
Support of piping as shown on the Plans.  Allow adequate clearance for placement of flange nuts and bolts.

5.
Flange bolts shall be tightened so the gasket in uniformly compressed and sealed.  Bolt threads and nut-bearing surfaces shall be lubricated before tightening.  Do not distort flanges.

6.
Holes for embedded bolts shall be installed with care so that multiple or oversized holes are not drilled.  In the event that holes are not drilled properly in accordance with the manufacturer’s recommendation, repairs shall be made with non-shrink grout in a manner that the full integrity of the structure is achieved as intended.

7.
Ferrous surfaces and passages of pumps, motors, and supports, in contact with the process fluid, shall be epoxy-coated in accordance with the pump manufacturer’s equivalent coating.
CONSTRUCTION REQUIREMENTS

626-3.01 REQUIRED CLEARANCE FROM WATER MAINS.  A water main may be encountered and field changes may be necessary to meet the required minimum vertical separation distance of 450-mm or a horizontal distance of 3-m during construction of a sewer line.  If water and sewer mains cross and the joint of the pipe is within 450-mm, the joint of the pipe shall be split and if needed a double-walled pipe shall be used.

626-3.02 PIPE GRADE AND ALIGNMENT.  Variance of individual pipe sections from established line and grade shall not be greater than those listed in Table 626-1, providing that such variance does not result in a level or reverse sloping invert.

TABLE 626-1
	Diameter
	Allowance Tolerance*

	200 mm
	9 mm

	250 mm
	9 mm

	300 mm
	9 mm

	380 mm
	12 mm


*The allowance tolerance is per 5 meters.

During the progress of the work, the Contractor shall provide instruments such as transits, levels, laser devices, and other facilities for transferring grades from offset hubs or for setting of batter boards or other construction guides from the control points and bench marks provided to the 

Contractor by the Engineer.  The Contractor shall provide qualified personnel to use such instruments and who shall have the duty and responsibility for placing and maintaining such construction guides.  The Contractor shall notify the Engineer 48-hours prior to taking measurements on newly installed sections of line and/or appurtenances for Record Documents.

If the method of transferring grades from the offset hubs to the pipe requires batter boards, they shall be at least 25-mm by 150-mm supported on 50-mm by 100-mm stakes or approved metal rods and shall be placed every 8-m.  At least three (3) boards must be in place at any given time to facilitate checking of line and grade.  Both line and grade shall be checked and recorded in a field book for each piece of pipe laid, except at tunnels where methods acceptable to the Engineer shall be used to carry forward line and grade.

The practice of pushing in uncompacted backfill over a section of pipe to provide a platform for transit and level alignment and grade observation shall be subject to the approval of the Engineer.  If intermittent backfilling is allowed, backfilling shall be accomplished in accordance with Section 204.

626-3.03 FURNISH AND INSTALL SANITARY SEWER CONDUIT.
Excavation, backfilling, and compaction for the furnishing and installing of all sanitary sewer conduits shall be in accordance with Section 204 or as directed by the Engineer.  Notify the Sewer Utility at (907) 262-9107, at least one (1) business day in advance of inspections of pipe bedding and pipe installation prior to backfilling.
Install and join all pipes in accordance with the pipe manufacturer’s recommendations.

All trench excavation and compaction shall be considered incidental to pipe laying.  Imported trench backfill which is requested by the Engineer or called out on the Plans will be paid under the appropriate pay item. 
Pipe laying shall not progress ahead of backfilling of ditches more than 122 meters.  Pipe laying shall in all cases proceed upgrade with the spigot ends of the pipe pointing in the direction of the flow.  Each pipe shall be laid true to line and grade and in such a manner as to form a close concentric joint with the adjoining pipe.  The alignment of the installed pipe shall appear straight to visual observation and shall be such that a full circle of light can be seen between manholes, etc., when sighting along all points of the pipe circumference or as directed by Engineer.  Each section of pipe shall be handled carefully and placed accurately.  The spigot end shall be fully inserted.  Care shall be exercised to avoid over-insertion.

Each section of pipe shall be properly supported to insure true alignment and an invert that is smooth and free from roughness or irregularity.  At all times, when work is not in progress, open ends of pipe and fittings shall be securely and satisfactorily closed so no undesirable substance will enter the pipe or fittings.

Where pipe burial depth is less than 3-m, pipe shall be covered with 50-mm thick and 600-mm wide insulation board.  Where pipe and storm drain intersect, storm drain shall be covered with 50-mm by 600-mm wide insulation board.

Where a project outfalls into an existing sanitary sewer, construction of the physical connection to the existing line shall be delayed until all upstream underground construction, including exfiltration testing, is complete and accepted unless special permission is granted by the Sewer Utility.  Care shall be exercised during construction, flushing, and testing operations of the connecting link, to assure water is not diverted into any portion of a sanitary sewer line in service or a sanitary sewer line which is not a portion of the construction project for which the Contractor is responsible.

Pipe shall not be laid when the bottom of the ditch or the sides to within 0.5-m above the pipe are frozen.  Backfill material shall not contain frozen material.  The trench shall not be left open during freezing weather.

The use of ductile iron pipe for sewer mains may eliminate the need for pipe bedding materials above the spring line of a pipe.  Native materials may be used where bedding material above the spring line is eliminated; however, it must be compacted to 95 percent maximum density.

626-3.04 SEWER CONDUIT TESTING.  The Contractor shall clean and flush sanitary sewer pipe installed prior to testing and final inspection.

Sanitary sewer pipe installed shall be subject to an exfiltration test using air.  In checking leakage, there will be no allowance made for external hydrostatic head.

Wyes, tees, or ends of side sewer stubs and service connections shall be plugged or capped.  The plug or cap shall be securely fastened to withstand the internal test pressures and to prevent any infiltration.  Such plugs or caps shall be readily removable and their removal shall provide a socket suitable for extending the lateral connection.  The lengths of service connections shall be included in the computations to determine the allowable leakage for the test sections.

1.
Exfiltration Test (using Air).  Notify the Sewer Utility at (907) 262-9107, at least one (1) business day in advance of the exfiltration test.  The Contractor shall furnish facilities (tools, equipment, labor) and personnel necessary to conduct and complete the test under the observation of the Sewer Utility and Engineer.  The equipment and personnel shall be subject to the approval of the Engineer.

The Contractor shall verify from own observations or preliminary tests, that each line conforms with the Specifications before requesting the Engineer to observe and record the actual leakage.

The Contractor may desire to make an air test prior to backfilling for his own purpose. However, the acceptance air test shall be made after backfilling has been completed and compacted.

Immediately following the pipe cleaning, the pipe installation shall be tested with low-pressure air.  Air shall be slowly supplied to the plugged pipe installation until the internal air pressure reaches 27.6 kPa greater than the average back pressure of any ground water that may submerge the pipe.  At least two (2) minutes shall be allowed for temperature 

stabilization before proceeding further.

The pipeline shall be considered acceptable when tested at an average pressure of 27.6 kPa greater than the average back pressure of any ground water that may submerge the pipe, if:

The total rate of air loss from any section tested in its entirety between manholes or between manholes and clean-out structures does not exceed 0.05 cubic meters per minute or Table 626-2 may be utilized as a guideline for a satisfactory test by air for pipe sizes as shown:

TABLE 626-2
	Pipe Diameter
	Allowable Pressure Drop in Ten Minutes

	200 mm
	18.6 kPa 

	250 mm
	14.5 kPa

	300 mm
	12.4 kPa

	380 mm
	9.7 kPa


The Contractor’s gauges shall be brought to ground surface (outside of manhole) prior to testing.  Pressure gauges shall be incremented in not more than 2kPa increments for accurate tests.

The Engineer may require the Contractor to repair obvious leaks even though the total length of the test section falls within the maximum allowable leakage for the test.

If the pipe installation fails to meet test requirements, the Contractor shall determine at his own expense the source or sources of leakage and he shall repair (if the extent and type of repairs proposed by the Contractor are acceptable to the Engineer) or replace all defective materials or workmanship.  The completed pipe installation shall meet the requirements of this test or the alternative water exfiltration test before being considered acceptable.

Safety braces shall be required to hold plugs in place and to prevent the sudden release of the compressed air.  Due to the large forces that could be exerted by an escaping plug during the testing of the pipe, workmen shall not be allowed in the manholes in which plugs have been placed while tests are being conducted.  The Contractor’s testing equipment shall be arranged in such a manner that a pressure relief device will prohibit the pressure in the pipeline from exceeding 69 kPa.

2.
Check of Line and Grade.  Sections of installed line shall be checked for line and grade after backfilling and cleaning but before final acceptance by closed circuit television.  A full circle of light must be seen and no pipe misplaced in line or grade on straight sewer runs.  Excess deviation in line and grade shall be corrected at the Contractor’s own expense prior to Final Acceptance of the Project.

The Contractor shall, upon completion of work involved, notify the Engineer in writing of completion and request a semi‑final inspection of the project.  This inspection will be performed in the presence of the Engineer, the Sewer Utility, and the Contractor.  Copies of a list of deficiencies, if any, indicated by the inspection will be furnished to the Contractor by the Engineer for remedial action.  When corrective action has been completed, the Contractor shall notify the Engineer, and at that time an acceptance inspection will be performed.

The Contractor shall take precautions to allow no sewage to enter the new sewer conduit until it has been inspected, tested, and accepted for operation and maintenance by the Sewer Utility.  Deviations shall require written approval.  The new sewer line may be tested and inspected in incremental runs, manhole to manhole.

626-3.05 SANITARY SEWER LIFT STATION.  The Contractor shall perform operations pertaining to the construction and installation of sanitary sewer lift stations complete with covers.

The Contractor shall furnish and install heavy-duty submersible non-clog pumps with submersible explosion proof electric motors, wet well, valve vault, site work, miscellaneous piping and fittings, guard posts and appurtenant work, complete and operable, in accordance with the Specifications and as shown on the Plans.

The Contractor shall assume full responsibility for furnishing and the functional operation of the complete pump system.  The Contractor shall coordinate the assembly and fabrication of the pumps, control panels, wet wells, valve vaults, hatch lids, piping, etc. to ensure the completed assembly meets the requirements of the pump manufacturer.  Pumps shall be provided by a single designated manufacturer.  The pump station arrangement shown on the Plans is based on FLYGT pumps.

Working platform grate shall be fiberglass I-beam with 38-mm opening.  Grate shall have a deflection not exceeding 2.5-mm for 1.1-m span a 180 kg concentric load.

Installation of lift station manholes shall be in accordance with Section 204 and Section 604.

Lift station manhole entrances shall be constructed as to provide a safe access to ladders.

Where indicated on the Plans, a stub shall be provided for future connections to the manhole.  The stub shall be sized and positioned as indicated.  The end of the stub shall be stopped with a wooden plug, concrete biscuit, or other adequate methods to prevent water, earth or other substances from entering the pipe.  Manholes shall have 3-m stub-outs.

A.
Contractor Submittals.

1.
Shop Drawings:  Shop drawings of all pumps shall be submitted to the Engineer in accordance with Subsection 105-1.02.  Shop drawings shall contain the following information:
a.
Pump name, identification number and specification number.

b.
Performance curve and pump data.

c.
The Contractor shall require the manufacturer to indicate points on the H/Q curves, and the limits recommended for stable operation between which the pumps may operate without surge, cavitation, and vibration.  The stable operating range shall be as wide as possible based on actual hydraulic and mechanical tests.

d.
Detailed pump description and specifications.

e.
Submit electrical data including control and wiring diagrams, an elevation of the proposed Local Control Panel showing panel mounted devices, details of enclosure type, single line diagram of power distribution, and current draw of the panel.  Provide a list of terminals to receive inputs or to transmit outputs from the Local Control Panel.

f.
Assembly and installation drawings including shaft size, seal, coupling, anchor bolt plan, part nomenclature, material list, outline dimensions, and shipping weights.

g. List any exceptions taken or deviations to the Contract Documents.

2.
O&M Manuals:  Prior to start-up the Contractor shall furnish to the Sewer Utility complete operations and maintenance manuals for each lift station.

3.
Tools:  Provide the special tools to the Sewer Utility.  Special tools necessary for maintenance and repair of the pumps and one pressure grease gun for each type of grease required for pumps and motors shall be furnished as part of the Work hereunder; such tools shall be suitably stored in metal tool boxes and identified with the lift station name by means of stainless steel or solid plastic name tags attached to the box.

4.
Spare Parts:  Provide the spare parts to the Sewer Utility.  Obtain ten (10) sections of PVCS 75-mm by 6-m with MF cam-locks.  Obtain from the pump manufacturer a minimum of one (1) set of all suggested spare parts for each pump, motor, and drive supplied, that is subject to wear, such as seals, O-rings, packing, gaskets, nuts, bolts, washers, wear rings, and bearings for each lift station.  Provide one (1) complete spare pump with attached power and seal failure alarm cable, ready for installation in wet well without transfer of parts from existing pumps for each lift station from the manufacturer.

The spare parts shall be labeled with the name of the part and the lift station for which it was provided.

5.
Maintenance:  Printed instructions relating to proper maintenance, including lubrication and parts lists indicating the various parts by name, number, and diagram where necessary, shall be furnished in duplicate with each unit or set of identical units in each lift station to the Sewer Utility.

6.
Field Procedures:  Instructions for field procedures for erection, adjustments, inspection, and testing shall be provided to the Sewer Utility prior to installation of the pumps.

7.
Guarantee:  Furnish to the Sewer Utility the manufacturer’s written guarantees, that the pumping equipment will operate with the published efficiencies, heads, flow ranges, and meet these Specifications.  Furnish the manufacturer’s warranties as published in its literature and as specified. 

8.
Warranty:  Furnish a pro-rated manufacturer’s warranty to the Sewer Utility, in writing, in which the mechanical seals, impeller, pump housing, wear rings, ball bearings, and rotor and stator are guaranteed for 18 months against defects in materials and workmanship and guaranteed on a pro-rated basis against defects in materials and workmanship for at least five (5) years or 10,000 operating hours as similar to that contained in the standard manufacturer’s warranty provided by FLYGT.

B.
Factory Testing and Shipment.  The following procedures shall be included with the factory test prior to shipment:

1.
Verification of the pump characteristic curves by testing at 3, 2, 1, and full flow and recording the measured head and motor current for each flow.

2.
Verification of cavitation-free service and absence of motor overheating during conditions simulating the actual operating conditions installation, whether submerged or semi-submerged.

3.
Verification of the water tightness of each pump seal at a minimum submergence of 20-m for 30 minutes.

4.
Parts shall be properly lubricated and protected so no damage or deterioration will occur even during a prolonged delay from the time of shipment until installation is completed and the pumps are ready for operation

5.
Furnish ferrous surfaces not painted shall be properly protected to prevent rust and corrosion.

5. The finished surfaces of exposed flanges shall be protected by strong wooden blind flanges.

6. Pumps shall be properly crated to protect the units against damage during shipment.

7. Replacement of damaged materials shall be borne by the Contractor.

C.
Field Tests of Pumps.  Pumping units shall be field tested after installation, to demonstrate satisfactory operation, without causing excessive noise, vibration, cavitations, and overheating of the bearings.  The field testing shall be performed in the presence of an experienced field representative of the manufacturer of each major item of equipment, who shall supervise the following tasks and shall certify in writing that the equipment and controls have been properly installed, aligned, lubricated, adjusted, and readied for operation:

1.
Start-up, check, and operated the equipment under normal operating conditions.

2.
Pump performance shall be documented by obtaining concurrent readings, showing motor voltage, amperage, pump suction head, and pump discharge head.  Each power lead to the motor shall be checked for proper current balance.

3.
Electrical and instrumentation testing shall conform to the requirements of manufacturer’s shop drawings.

4.
The field-testing shall be witnessed by the Sewer Utility or its representative.  In the event any of the pumping equipment fails to meet the test requirements, it shall be modified and re-tested in accordance with the requirements of these Specifications.  The Contractor shall then certify in writing that the equipment has been satisfactorily tested and all final adjustments thereto have been made.  Certification shall include date of final acceptance test, as well as a listing of all persons present during tests, and resulting test data.  The costs of all work performed for the pump field tests by factory-trained representatives shall be borne by the Contractor.  The Sewer Utility will pay for costs of power and water.

D.
Coating.  Ferrous surfaces and passages of pumps, motors, and supports, in contact with the process fluid, shall be epoxy-coated in accordance with the pump manufacturer’s equivalent coating.

626-3.06 ROCK EXCAVATION.

1.
General.  The work under this section consists of performance of all operations required to excavate rock larger than 3 cubic meters by blasting, ripping, or both.

2.
Construction.  The work under this section shall be performed in accordance with Section 203-3.02 of these Specifications.

626-3.07 DISCONNECT/RECONNECT SEWER SERVICE.  Disconnect and reconnect existing sewer services where shown on the Plans or as directed by the Engineer.  This item of work shall include the materials, excavation, disconnection, and appurtenant materials installation.

The exact location, type, and size of existing sewer service connections are unknown.  All information shown on the Plans have been taken from survey and as-built data, representing the best indication of the service’s location and size.  The Contractor shall locate the existing sewer service connection prior to installing any portion of a new service to determine location, type of pipe, and size of pipe.  New sewer service shall have the same nominal inside diameter as the existing service. New sewer service shall be installed along the same alignment as the existing service.  Reconnect to existing sewer service piping with a straight coupling, Romac Industries, or equal.

626-3.08 AS-BUILT PLANS AND WORKING DRAWINGS.  A complete and accurately dimensioned record of all deviations, deletions, additions, and alterations from and to the contract Plans and Specifications shall be maintained by the Contractor to indicate the work as actually installed.  This as-built information shall be recorded on a print of the plans affected and on the applicable pages of the specifications with supplementary notes.  This record set of plans and specifications shall be kept by the Contractor showing record conditions of all conduit and appurtenances installed.  Conduit and appurtenances shall be referenced by stationing, showing design line and grade, and as-built line and grade.

When the sanitary sewer system is completed, the Contractor shall certify the accuracy of the construction survey notes by a Professional Land Surveyor and of each revision on the plans and in the specifications by a Professional Engineer and deliver them to the Engineer prior to final acceptance and payment of the system by the Sewer Utility.

626-3.09 SUSPENSION OF WORK.  The Sewer Utility, through the Engineer, reserves the right to suspend the sewer lift station and other sewer related work at any time the Contractor fails to meet the requirements set forth herein until such time as the Contractor makes the necessary corrections.  Suspensions of work will not entitle the Contractor to an extension of time for the completion of the project and will not entitle the Contractor to extra payment for costs incurred.

The cost incurred for removal and realignment of pipe sections due to improper verification methods shall be borne by the Contractor.

626-4.01 METHOD OF MEASUREMENT.

1.
Sanitary Sewer Conduit.  By the meter for the diameter specified along the horizontal projection of the conduit from center to center of manholes or from center of manholes to center of clean-out wye.
2.
Disconnect/Reconnect Sewer Service.  By the number of existing sanitary sewer connections disconnected/reconnected, including excavation and locating the existing sewer service connections and installing couplings.  Work under this item includes labor, materials, and equipment required to disconnect and reconnect sewer services.

3.
Sewer Lift Station.  By the number of accepted units complete in-place including temporary facilities, lids, and demolition of existing lift station shall be considered incidental.
4.
Spare Parts.  By Lump Sum.  No measurement will be made.
5.
Sanitary Sewer Rock Excavation.  By the cubic meter measured in original position.
6.
Sanitary Sewer As-Built.  By lump sum.  No measurement will be made.

7.
Excavation, bedding, backfill, and testing for work required in this Section will not be measured.

626-5.01 BASIS OF PAYMENT.  At the contract unit price per unit of measurement for the pay items listed below that appear on the bid schedule.

1.
Sanitary Sewer Conduit.  Excavation, bedding, polyethylene encasement, backfill, and testing are subsidiary to other 626(1-) items and no separate payment will be made.

Payment shall be made under:

	Pay Item
	Pay Unit

	626(1A-150)  Sanitary Sewer Conduit, 150 mm Ductile Iron, Class 50
	Meter

	626(1A-305)  Sanitary Sewer Conduit, 305 mm Ductile Iron, Class 50
	Meter

	626(1A-350)  Sanitary Sewer Conduit, 350 mm Ductile Iron, Class 50
	Meter

	626(1B-150)  Sanitary Sewer Conduit, 150 mm HDPE
	Meter

	626(1B-200)  Sanitary Sewer Conduit, 200 mm HDPE
	Meter

	626(1C-150)  Sanitary Sewer Conduit, 150 mm Insulated HDPE
	Meter

	626(1C-200)  Sanitary Sewer Conduit, 200 mm Insulated HDPE
	Meter

	626 (4A)  Disconnect / Reconnect Sewer Service
	Each

	626(5A)  Sanitary Sewer Lift Station A
	Each

	626(5A-1)  Spare Parts, Sanitary Sewer Lift Station A
	Lump Sum

	626(5B)  Sanitary Sewer Lift Station B
	Each

	626(5B-1)  Spare Parts, Sanitary Sewer Lift Station B
	Lump Sum

	626(9)  Sanitary Sewer Rock Excavation
	Cubic Meter

	626(10)  Sanitary Sewer As-Built
	Lump Sum


Delete this Section in its entirety and substitute the following:

SECTION 627

WATER SYSTEM

627-1.01 DESCRIPTION.  This work consists of furnishing, placing, testing, and disinfecting water mains and appurtenances as shown on the Plans and specified in this Section.  The work also includes furnishing and installing water fittings, straps, restrained joints and/or restraining system for fittings, valves, and piping deflection points, and also removing and also relocating and replacing fire hydrants, valves, valve boxes, and water service connections.  Dimensions for fire hydrant fittings shown on the Plans, Specifications, and other water system accessories are soft metric conversions.  Submit product data to the Engineer for approval prior to installation.

The Contractor shall also provide as-builts in accordance with these Specifications.

Sheeting and bracing used in excavation shall be removed by the Contractor following the completion of the work.

The locations of the existing water utility shown on the Plans are not exact.  The Contractor shall be responsible for the work required to locate the existing water mains, force mains, and water services for connection as shown on the Plans.  No additional compensation shall be allowed for discrepancies in the water utility locations.
627-2.01 GENERAL REQUIREMENTS.  Work in this Section shall be in accordance with the most recent version of the following standards of the American Society for Testing and Materials (ASTM) and the American Water Works Association (AWWA) are hereby made a part of these Specifications:

ASTM A126

Gray Iron Castings for Valves, Flanges, and Pipe Fittings.

ASTM  D256

Test Methods for D-C Resistance of Plastics and Electrical Insulating Materials

ASTM  D3035
Specification for Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Controlled Outside Diameter

ASTM  D3261
Specification for Butt Heat Fusion Polyethylene (PE) Plastic Fittings for PE Plastic Pipe and Tubing

ASTM  D3350
Specification for Polyethylene Plastic Pipe and Fitting Materials

AWWA  C-104
Cement Mortar Lining for Cast Iron and Ductile Iron Pressure Pipe Fittings.

AWWA  C-105
Polyethylene Encasement for Gray and Ductile Iron Piping.

AWWA  C-110
Gray Iron and Ductile Iron Fittings

AWWA  C-111
Rubber Gasket Joints for Cast Iron and Ductile Iron Pressure Pipe Fittings

AWWA  C-115
Flanged Cast Iron and Ductile Iron Pipe with Threaded Flanges

AWWA  C-150
Thickness Design for Ductile Iron Pipe

AWWA  C-151
Ductile Iron Pipe, Centrifugally Cast in Metal Molds or Sand Lined Molds

AWWA  C-500
Gate Valves

AWWA  C-502
Dry Barrel Fire Hydrants

AWWA  C-600
Installation of Ductile-Iron Water Mains and Their Appurtenances

AWWA  C-601
Disinfecting Water Mains

AWWA  C-800
Threads for Underground Service Line Fittings

AWWA  C-901
Standard for Polyethylene (PE) Pressure Pipe and Tubing

AWWA  B-88

Standard Specifications for Copper Water Tube

Uniform Fire Code latest edition and local amendments

National Fire Codes latest edition by the National Fire Protection Association

627-2.02 MATERIALS.
Material Limitations.  Copper and ductile iron are the only pipe materials allowed on water service connections or extensions.  Galvanized pipe shall not be allowed in underground water systems.

Use materials conforming to the following:

1.
Ductile Iron Pipe.  Ductile Iron Pipe shall conform to the requirement of AWWA C-151, with cement mortar lining conforming to the requirements of AWWA C-104.  Class 52 Pipe shall be used.

Fittings shall be of a minimum 1112 newtons (250 lbs) pressure rating, mechanical joint or bell, lined or unlined, ductile iron, unless otherwise required by the contract documents.  Fittings shall conform to the requirements of AWWA C-110.  Rubber gasket joints for ductile iron pipe and fittings shall conform to the requirements of AWWA C-111.

Ductile iron pipe shall be installed with No. 6 bare copper trace wire.  Trace wire shall be continuous with no continuity strapping.

2.
Insulated High Density Polyethylene Pipe.  Insulated high-density polyethylene pipe shall be as follows:

	Phase
	Nominal

Diameter
	HDPE Pipe

Diameter
	Jacket

Diameter
	Insulation

Thickness
	Wall

Thickness

	Detour Water
	250 mm
	273 mm
	450 mm
	105 mm
	SDR 11

	Permanent Water
	250 mm
	273 mm
	450 mm
	105 mm
	SDR 11


a.
Service Pipe.  Carrier pipe shall be high density polyethylene (HDPE) conforming to ASTM D-3350.  Pipe and fittings shall be manufactured from extra high molecular weight polyethylene compound PE 3408.  Pipe shall be heat traced.

3.
Copper Service Pipe.  Pipe used under this specification shall be soft-drawn, seamless, annealed copper pipe suitable for use as underground service water connections for general plumbing purposes and shall comply with the requirements of ASTM B-88 for Type K soft copper as manufactured by the American Brass Company, or equal.

4.
Fittings.  Fittings shall be a minimum of 1.7 MPa pressure rating, mechanical joint or bell, lined or unlined, ductile iron, unless otherwise required by the Contract Documents.

5.
Continuity Straps.  Continuity straps shall be stranded or solid, rubber or plastic coated, No. 2 copper wire.

6.
Joint Tie Rods.  Tie rods shall be threaded black iron or mild steel and shall be located symmetrically around the perimeter of the pipe, using anchoring lugs of standard manufacture for attachment where required.  Tie rods shall be 18.75-mm diameter on pipes 600-mm and less and 25-mm diameter on pipes 750-mm and over.  There shall be two (2) rods on pipes 300-mm and less; four (4) each on pipes 350-mm to 400-mm in diameter; six (6) each on pipes 450-mm in diameter; eight (8) each on pipe 550-mm to 600-mm in diameter; twelve (12) each on pipes 1050-mm in diameter; and fourteen (14) each on pipes 1200-mm in diameter.

7.
Gate Valves.  Gate valves shall be iron body, fully bronze mounted, double disc, parallel seat valves as manufactured in accordance with the requirements of AWWA C-500, Gate Valves for Ordinary Water Works Service.  Valves shall be non-rising stem type with an O-ring seal and a 50-mm square operating nut, and shall open counter clockwise.  Valves shall have mechanical joint ends.
8.
Butterfly Valves.  Butterfly valves shall be of the rubber-seated tight-closing type.  They shall meet or exceed the performance requirements of AWWA C-504 for operational pressure of 1034 kPa working pressure and 2067 kPa hydrostatic pressure.

Mechanical joint valve ends shall be as per AWWA Specification C-110 and C-111 of the latest revision, and “Short-Body” in accordance with the requirements of Table II of AWWA C-504.  Accessories (bolts, glands and gaskets) shall be supplied by the valve manufacturer.

Valves must use full AWWA C-504 Class 150 B valve shaft diameter and full Class 150 B underground service operator torque rating throughout entire travel to provide capability for operation in emergency service.

Valve body shall be high strength cast iron ASTM C-126 Class B.  For valves with the rubber seat mounted on the disc, the mating surface in the body shall be 304 or 316 steel.  For valves containing the rubber seat in the body, the method of seat retention shall be in accordance with the requirements of AWWA C-504-80, except that no retaining fasteners or other hardware shall be permitted in the flow streams.

Valve operators, unless otherwise required by the contract documents, shall be of the traveling nut type, sealed, gasketed, and lubricated for underground service and capable of withstanding an overload input torque of 610 Joules at full open or closed position without damage to the valve or valve operator.  The number of turns to operate the valve shall be a minimum of two (2) turns per 25-mm of valve diameter for 90 degrees of closure travel at a maximum pull of 36.29 kg (80 pounds).  Valves shall open counter clockwise and be equipped with 50-mm square AWWA operating nut.

Butterfly valves 500-mm and less:  In the event that the shaft is turned down to fit connections to the operator, the limits of AWWA C 504-80, Section 3.3.2 shall be strictly observed.  Carbon steel shafts, if used, shall have 304 or 316 stainless steel journals with static seals to isolate the interior of the disc and the shaft from the water.

Butterfly valves over 500-mm:  The valve shaft shall be of two piece stub shaft type, made of 18-8 Type 304 stainless steel.  Valve bearings and shaft seals for valves of all sizes shall meet the requirements of AWWA C 504 Section 3.6 and 3.7 respectively, with the following additional requirements:

a.
Sleeve bearings shall have a maximum coefficient of friction of 0.1.

b.
For underground service, packing shall be pressure energized chevron or O-ring type, not requiring adjustment and suitable for permanent duty.

9.
Pressure Reducing Valves.  Pressure reducing valves shall be supplied as directed in the contract documents.

10.
Air Relief Valves.  Air relief valves shall be supplied as directed in the contract documents.

11.
Valve Boxes.  Valve boxes shall be cast iron of sliding, adjustable height type with round or oval bottom hood sections to fit over the top of the valve.  The top section shall be recessed to receive a close fitting “eared” lid with the word “WATER” cast into it.  Internal diameter of the smallest section shall be not less than 125-mm.  Minimum thickness of the metal shall not be less than 8-mm.  Castings shall be smooth and workmanship shall be first class.  Valve boxes shall be provided with dust covers.

Valve boxes shall be of sufficient length for the pipe cover depth on the profile drawings and in accordance with the standard details, of these Specifications.

Valve boxes shall be supplied with valve operator extension rods such that the maximum depth from the ground surface to the operator nut does not exceed 1-meter

Adjust existing valve boxes by raising or lowering to conform to final grade and the details shown on the Plans.  Salvage and reuse the existing cast iron valve box and cover.  If the valve box is adjustable, adjust it with adaptable extension pieces.  If the valve box is constructed with steel conduit, weld additional steel conduit to raise the cover.  Lower by cutting the existing valve box pipe.

12.
Grade Boxes.  Grade boxes shall have ears that show the flow direction of the pipe.

13.
Valve Box Markers.  Valve boxes shall be marked with markers consisting of 63-mm O. D. galvanized steel pipe sections, 2.1-meters in length, with 1-meter buried in the ground.  Markers shall be shop painted “Caterpillar Yellow” and painted with stenciled 50-mm black numerals, showing the appropriate references.  Markers shall be located on the nearest property line, due north, south, east or west of the valve at a maximum distance of 15-m, unless otherwise directed by the Engineer.  Markers shall carry the notation:

VB
(feet)

(direction)

Valve box markers are not required when valve boxes are located in paved areas.  The Contractor’s surveyor shall provide a minimum of two swing ties from prominent nearby physical features to each valve box located in paved areas.

14.
Fire Hydrants.  Fire hydrants shall conform to the requirements of AWWA C-502 for Dry Barrel Fire Hydrants.  Fire hydrants shall be American Darling B-62-B and have the following additional requirements:

a.
Fire hydrants shall be supplied with a 133-mm main valve opening.

b.
Fire hydrants shall be furnished with a 150-mm ANSI Class 125 standard mechanical joint end with two (2) cast-on lugs for tie backs.

c.
Connections shall be mechanical-joint unless otherwise indicated in the Contract Documents.

d.
Single pumper hydrants shall be furnished with two (2) 63-mm hose connections and one (1) 114-mm pumper connection.

e.
Fire hydrants shall be furnished with a barrel length that will allow a minimum of 2-meters of bury, unless otherwise required by the contract documents.

f.
The main valves shall be of the compression type, where water pressure holds the main valve closed permitting easy maintenance or repair of the entire barrel assembly from above the ground without the need of a water shut-off.

g.
Fire hydrants shall be furnished with a breakaway flange which allows both barrel and stem to break clean upon impact from any angle.  Traffic flange design must be such that repair and replacement can be accomplished above ground.  Flange shall be 75-mm to 150-mm above grade.

h.
Painting and coating shall be in accordance with cited AWWA Specifications.  After installation, the hydrant section from the traffic flange to the top of the operating nut shall be painted red, white, and blue.  Refer to other hydrants within the City of Soldotna.

i.
Operating and nozzle nuts shall be pentagon shaped with 38-mm point to flat measurements.

j.
Hose nozzle threading shall be in conformance with NFPA #194 for National (America) Standard Fire Hose Coupling Screw Threads.

k.
Working parts shall be bronze or non-corrosive metal in accordance with the requirements of AWWA C-502.

l.
Fire hydrants shall be left hand opening (counter clockwise).

m.
Fire hydrants shall have drain outlets at the base of the barrel.  Brass manufacturer plugs must be installed prior to installation.

n.
Tie rods must be 19-mm O. D. black iron or mild steel.  Tie rods may be substituted with MEGALUG series 1100 mechanical joint restraints.

The Contractor shall install guard posts as noted on the Plans.  If, in the opinion of the Engineer, the guard posts are not to be installed, they shall be delivered to the City of Soldotna’s storage yard.  Measurement and payment for guard posts shall be incidental to the Item 627(5), Fire Hydrant Installation.

CONSTRUCTION REQUIREMENTS

627-3.01 FURNISH AND INSTALL PIPE.

1.
Materials Delivery.  Pipe and appurtenances shall be handled in such a manner as to insure delivery to the trench in a sound, undamaged condition.  Particular care shall be taken to not damage the pipe, pipe coating, or lining.  The pipe and appurtenances shall be examined by the Engineer for defects before installation.

The pipe shall not be strung out along the shoulders of the road for long distances if it causes inconvenience to the public.  The amount of pipe strung at the job site shall be at the discretion of the Engineer.

Rubber gaskets shall be stored in a cool, dark place to prevent damage from the direct rays of the sun and be protected from freezing temperatures, or direct sunlight.

2.
Installation.  The Contractor shall notify the City of Soldotna Public Works Department, (907) 262-9107, 48-hours prior to an interruption of water service.  The Contractor shall provide temporary service to property owners with disrupted water service if the interruption exceeds 6-hours.

The Contractor shall make specific arrangements with any and all home owners for continuous temporary water service were work to water main requires loss of water services to those lots for six (6) or more consecutive hours.  Each service line shall be 25-mm diameter and may not exceed 305-m long.  The work is incidental to work accomplished under this item.

The Contractor shall submit to the Engineer for review, a detailed plan for the installation of new water systems and for removal/abandonment of existing water systems prior to commencement of work.  The plans shall be of sufficient detail to clearly indicate the proposed work sequence, schedules, and disruption of water service.

Excavation, backfilling, and compaction for the furnishing and installing of water conduits shall be in accordance with Section 204.  Notify the City of Soldotna Public Works Department at least one business day in advance of inspections of pipe bedding and pipe installation prior to backfilling.  Installation shall be in accordance with the requirements of AWWA C-600.

Trenching shall be used to install water pies, which applies to pipes installed in the embankment. Trench depth to install water pipes, which applies to pipes installed in the embankment.  Trench depth shall be at least 300-mm greater than the diameter of the pipe being installed and be no wider at the bottom than 900-mm greater than the diameter of the pipe being installed.  Pipe shall be covered by 50-mm thick by 600-mm wide insulation board where pipe burial depth is less than 3-meters.  Where pipe and storm drain intersect, storm drain shall be covered by 50-mm by 600-mm wide insulation board.

Install pipe in accordance with the pipe manufacturer’s recommendations.  The interior of the pipe and accessories shall be thoroughly cleaned of foreign matter before being lowered into the trench.  The pipe shall be kept plugged during the laying operation to keep the interior clean.

Pipe and appurtenances shall be carefully lowered into the trench by means of derrick, ropes, belt slings, or other suitable equipment.  Under no circumstances shall the pipe or appurtenances be dropped or dumped into the trench.  Care shall be taken to avoid abrasion of the pipe coating. Poles used as levers or skids shall be of wood and shall have broad, flat faces to prevent damage to the pipe and coating.

The trench bottom shall be graded to provide uniform support for the pipe barrel.  Water shall be kept out of the trench by pumping, if necessary, until the jointing is completed.  When work is not in progress, open ends of the pipe, fittings, and valves shall be securely plugged so no trench water, earth, or other substances will enter the pipes or fittings.  Where any part of the coating or lining is damaged, the repair shall be made by the Contractor at his expense and in a manner satisfactory to the Engineer.  At a sufficient distance, prior to encountering a known obstacle or connection into an existing pipe, the Contractor shall expose and verify the exact location of the obstacle or pipe so that proper alignment and/or grade may be determined before the pipe sections are laid in the trench and backfilled.  The connections shall be made by using special parts and/or fittings to suit actual conditions.  Connections made under pressure shall be witnessed by a City of Soldotna Utility representative.

Pipe ends left for future connections shall be plugged or capped, and anchored as shown on the Plans or as directed by the Engineer.  The end of the pipe shall be marked by means of a pressure treated 100-mm by 100-mm extending 610-mm above grade, painted white and stenciled with the word “WATER” in white, 50-mm high letters.  Timber marker shall be backed with a 1524-mm long 16-mm rebar embedded to full 1524-mm depth.

Cutting of pipe shall be done in a neat and workmanlike manner without damage to the pipe.

Concrete thrust blocks and mechanical restraints of the type shown on the standard details shall be installed where the pipe line terminates or changes alignment, utilizing a tee, cross, bend, or similar fitting.  Either poured-in-place or pre-cast thrust blocks are acceptable if the minimum base area is sufficient as shown in the standard details.  Concrete for the thrust blocks shall be Class A as described in Section 501.

If the Contractor elects to use poured-in-place thrust blocks, pipe and fittings exposed to concrete will be double wrapped with 4 mil polyethylene film prior to placement of the concrete.

3.
Alignment and Grade.  The pipe shall be so laid in the trench that after the line is completed, the bottom of the pipe conforms accurately to the grades and alignment given by the Engineer.  A maximum 6/100-m deviation from design elevations and alignment will be allowed.  The pipe shall be generally straight to visual observation as determined by the Engineer.

Both line and grade shall be checked and recorded in a field book for each piece of pipe and appurtenances laid.  The Contractor shall have instruments such as a transit and level for transferring alignment and grades from offset hubs.  The Contractor shall employ a person who is qualified to use such instruments and who shall have the responsibility of placing and maintaining such construction guides.  The Contractor will furnish to the Engineer a copy of the surveyor’s notes for the newly installed pipe and appurtenances.

The practice of placing backfill over a section of pipe to provide a platform for instruments shall be subject to the approval of the Engineer and shall be accomplished in accordance with Section 204, Structure Excavation for Conduits and Minor Structures.  The Contractor shall provide true, correct, and certified record drawings of the survey notes to the Engineer.

Adjustments to line and grade shall be done by scraping away or filling the earth under the body of the pipe and not by blocking or wedging up.  Deflections from a straight line or grade, as required by vertical curves, horizontal curves, or offsets, shall not exceed the manufacturer’s recommendations for the type of pipe being installed.

If the alignment requires deflection in excess of the above limitations, the Contractor shall furnish special bends to provide angular deflections within the limits allowable.  Short radius curves and closures shall be formed by shorter lengths of pipe, bevels, or fabricated special segments.

Pipe location tape shall be installed directly above the water conduit in the trench and shall be approximately 458-mm above the water conduit.  The tape shall be placed during backfill operations.  Tape installation shall be performed in a continuous operation.  A 1-meter overlap shall be provided between the ends of rolls.

The locator wire shall be installed directly above the water conduit in the trench and shall be 153-mm above water conduit.  The wire shall be placed during backfill operations in a continuous operation.  Wire shall be spliced as required to form a continuous strand along the length of the water conduit.  The locator wire shall be brought to the surface at the point of connection at each end of the HDPE water conduits and at the gate valves.

4.
Jointing of Metal Pipe.  The Contractor has the option of using either mechanical or push-on joints.  Joints shall conform to the requirements of AWWA C-600.

The Contractor will be required to use mechanically restrained joints and fittings on hydrant leads.  The Engineer has the option of checking mechanical joints to assure proper torque as specified by the manufacturer.

Whenever flange connections are shown on the Plans, called for in the Specifications, or required in the work, the flange and fittings shall conform to the requirements of AWWA C-110 for 1112 newton pressure ratings.

No. 6 bare copper trace wire shall be brought up outside of riser and inside of 133-mm by 450-mm valve box.

627-3.02 FLUSHING AND TESTING WATER SYSTEM.  Newly installed water facilities, including fire lines, shall be pigged, open-bore flushed, and disinfected prior performing tests.  The City of Soldotna shall provide a foam pig.  Contractor shall be required to pig entire line.  The Contractor, at his option, shall perform the disinfection and hydrostatic tests in any order of sequence.  Pigging, open bore flushing, and disinfection shall be coordinated with and performed in the presence of a City of Soldotna Utility representative.  The Contractor is made aware, in the event the disinfection has been performed and repairs are made on the system in order to pass the hydrostatic test, previous tests, including open-bore flushing, shall be declared void and shall be repeated to the satisfaction of the Engineer.

A.
Flushing.  Newly installed water facilities shall be “open-bore” flushed to remove any foreign matter.  “Open-bore” flushing shall be accomplished prior to hydrostatic testing and disinfection at each extremity of the main, including all stub-outs and dead ends.  The Contractor shall furnish, install, and remove all fittings and pipes necessary to perform the flushing, at no additional cost to the City of Soldotna.  Under no circumstances will open bore flushing through hydrants or reduced outlets be permitted.  The use of reducers will not be allowed.

The Contractor shall notify the Engineer and the City of Soldotna’s Public Works Department 48-hours in advance of any flushing operations.  The Contractor shall provide a plan for approval by the Engineer and a City of Soldotna representative for the disposal of the discharge waters from the open-bore flush.  Flushing of newly constructed mains will be done between the hours of 0800 and 1600 weekdays, unless otherwise authorized by the City of Soldotna.  Overtime costs incurred by the Public Works Department will be charged to the Contractor.  The City of Soldotna will not be responsible for any flushing costs caused by the Contractor’s negligence through faulty workmanship or erosion from the flushing waters.

B.
Hydrostatic Testing.  Water mains shall be chlorinated, flushed, and pressure tested by the Contractor before service connections are made.

A hydrostatic test will be conducted on all newly constructed water mains, fire hydrant leads, and stub-outs after “open-bore” flushing, in the presence of a City of Soldotna representative in accordance with the requirements of AWWA C-600, unless hereinafter modified.  The Contractor has the option of using either a pressure test or a leakage test.  Schedule each test with the Engineer and the City of Soldotna representative at least one (1) business day prior to testing.

The Contractor shall furnish the necessary assistance, equipment, labor, materials, and supplies necessary to complete the test to the satisfaction of the Engineer.  The Contractor shall suitably valve-off or plug the outlet to the existing or previously tested water main at his expense, prior to making the required hydrostatic test.  Air shall be expelled from the pipe prior to testing.  This shall be conducted through use of the line blow off.

Main valves, fire hydrant auxiliary valves, fire hydrant main valves, and plugs shall be tested.  Intermediate valves within the section being tested will be closed and reopened as directed by the Engineer during the actual test.  Only static pressure will be allowed on the opposite side of the end valves of the section being tested.

Hydrostatic testing will be performed through test copper.  Use of fire hydrant and service connections for testing will not be allowed.

The hydrostatic pressure shall be 690 kPA greater than static line pressure but not less than 1034 kPA any place within the system being tested.  The duration of each hydrostatic pressure test shall be 30-minutes.  After the required test pressure has been reached, the pumping will be terminated.  If the pressure remains constant for 30-minutes without the aid of a pump, that section of line will not be subject to future hydrostatic tests.

If a hydrostatic pressure test fails on any section, the Contractor has the option to perform a leakage test on that section.  The Contractor shall furnish the necessary assistance, equipment, labor, tools, materials, and supplies necessary to conduct the test at own expense.

Leakage for a newly installed main is determined by the following formula:



    0.5


L=ND(P)



     4035


L = Allowable leakage in liters per hour.


N = Summation of mechanical and push on joints in lengths of pipe tested.


D = Diameter of pipe in millimeters.


P = Test pressure in megapascals.

The duration of each leakage test shall be 2-hours.  During the test, the main shall be subjected to the constant test pressure as defined above.  The test pump shall be valved to ensure constant test pressure is maintained throughout the test and all excess water returned to the supply tank.

If the pressure decreases below the required test pressure during the 2-hour period, the preceding portion of that test will be declared void.  Cracked or defective pipes, gaskets, mechanical joints, fittings, valves, or hydrants discovered as a consequence of the hydrostatic tests shall be removed and replaced with sound material at the Contractor’s own expense.  The test shall then be repeated at the Contractor’s own expense until the results are satisfactory.

Pressure testing of HDPE piping shall be in accordance with the manufacturer’s recommendations.

C.
Test and Air Vent Copper Pipe Removal.  After completion of testing, test and air vent copper pipe shall be removed and the corporation stop closed at the main, in the presence of the Engineer.

627-3.03 DISINFECTION.  Chlorine shall be used for disinfection.  Sodium hypochlorite shall be provided by the City of Soldotna.  Disinfection shall be accomplished in accordance with AWWA Method C651-92 unless otherwise approved by City Utility Manager.

Forms of Chlorine for Disinfection.
Sodium hypochlorite conforming to ANSI/AWWA B300 is available in liquid form in glass, rubber-lined, or plastic containers typically ranging in size from 0.95 liters to 113.6 liters or larger may be available in some areas.  Sodium hypochlorite contains approximately 5 percent to 15 percent available chlorine, and care must be taken to control conditions and length of storage to minimize its deterioration.  (Available chlorine is expressed as a percent of weight when the concentration is 5 percent or less, and usually as a percent of volume for higher concentrations.  Percent x 10 = grams of available chlorine per liter of hypochlorite.)

Basic Disinfection Procedure.  The basic disinfection procedure consists of:

a.
Preventing contaminating materials from entering the water main during storage, construction, or repair.

b.
Removing, by flushing or other means, those materials that may have entered the water main.

c.
Chlorinating any residual contamination that may remain and flushing the chlorinated water from the main.

d.
Protecting the existing distribution system from backflow due to hydrostatic pressure test and disinfection procedures.

e.
Determining the bacteriological quality by laboratory test after disinfection.

f.
Final connection of the approved new water main to the active distribution system.

Preventative and Corrective Measures During Construction.
Heavy particulates generally contain bacteria and prevent even very high chlorine concentrations from contacting and killing such organisms.  It is, therefore, essential the procedures of this Section be observed to assure a water main and its appurtenances are thoroughly clean for the final disinfection by chlorination.  Also, any connection of new water main to the active distribution system prior to receipt of satisfactory bacteriological samples may constitute a cross-connection.  Therefore, the new main must be isolated until bacteriological tests described in this Section are satisfactorily completed.

a.
Keeping Pipe Clean and Dry.  Precautions shall be taken to protect the interiors of pipes, fittings, and valves against contamination.  Pipe delivered for construction shall be strung so as to minimize the entrance of foreign material.  Openings in the pipeline shall be closed with watertight plugs when pipe laying is stopped at the close of the day’s work or for other reasons, such as rest breaks or meal periods.  Rodent-proof plugs may be used when it is determined that watertight plugs are not practicable and when thorough cleaning will be performed by flushing or other means.  Delay in placement of delivered pipe invites contamination.  The more closely the rate of delivery is correlated to the rate of pipe laying, the lower the risk of contamination.

b.
Joints.  Pipe joints in the trench shall be completed before work is stopped.  If water accumulates in the trench, the plugs shall remain in place until the trench is dry.

c.
Packing Materials.  Yarning or packing material shall consist of molded or tubular rubber rings, rope of treated paper, or other approved materials.  Materials such as jute or hemp shall not be used.  Packing material shall be handled in a manner that avoids contamination.  If asbestos rope is used, it shall be handled in a manner that prevents asbestos from being introduced into the water-carrying portion of the pipe.

d.
Sealing Materials.  No contaminated material or any material capable of supporting prolific growth of microorganisms shall be used for sealing joints.  Sealing material or gaskets shall be handled in a manner that avoids contamination.  The lubricant used in the installation of sealing gaskets shall be suitable for use in potable water.  It shall be delivered to the job in closed containers and shall be kept clean.

e.
Cleaning and Swabbing.  If dirt enters the pipe, it shall be removed and the interior pipe surface swabbed with a 1 percent hypochlorite disinfecting solution.  If, in the opinion of the Engineer, the dirt remaining in the pipe will not be removed by the flushing operation, then the interior of the pipe shall be cleaned by mechanical means such as a hydraulically propelled foam pig (or other suitable device acceptable to the Engineer) in conjunction with the application of a 1 percent hypochlorite disinfecting solution to the interior pipe surface.  The cleaning method used shall not force mud or debris into the interior pipe-joint spaces and shall be acceptable to the Engineer.

f.
Wet-Trench Construction.  If it is not possible to keep the pipe and fittings dry during installation, every effort shall be made to ensure any water that may enter the pipe-joint spaces contains an available-chlorine concentration of approximately 25 mg/L.  This may be accomplished by adding calcium hypochlorite granules or tablets to each length of pipe before it is lowered into a wet trench or by treating the trench water with hypochlorite tablets.

g.
Flooding by Storm or Accident During Construction.  If the main is flooded during construction, it shall be cleared of the floodwater by draining and flushing with potable water until the main is clean.  The section exposed to the floodwater shall then be filled with a chlorinated potable water that, at the end of a 24-hour holding period, will have a free chlorine residual of not less than 25 mg/L.  The chlorinated water may then be drained or flushed from the main.  The main shall be disinfected using the continuous feed or slug method after construction is completed,

h.
Backflow Protection (Optional).  As an optional procedure (if specified by the Engineer), the new water main shall be kept isolated from the active distribution system by physical separation until satisfactory bacteriological testing has been completed and the disinfectant water flushed out.  Water required to fill the new main for hydrostatic pressure testing, disinfection, and flushing shall be supplied through a temporary connection between the distribution system and the new main.  

The temporary connection shall include an appropriate cross-connection control device consistent with the degree of hazard and shall be disconnected (physically separated) from the new main during the hydrostatic pressure test.  It will be necessary to reestablish the temporary connection after completion of the hydrostatic pressure test to flush out the disinfectant water prior to final connection of the new main to the distribution system.

Methods of Chlorination.

a.
Continuous-Feed Method.  The continuous-feed method consists of placing calcium hypochlorite granules in the main during construction (optional), completely filling the main to remove all air pockets, flushing the completed main to remove particulates, and filling the main with potable water.  The potable water shall be chlorinated so that after a 24-hour holding period in the main there will be a free chlorine residual of not less than 10 mg/L.

b.
Placing of Calcium Hypochlorite Granules.  At the option of the City of Soldotna, calcium hypochlorite granules shall be placed in pipe sections during construction at the upstream end of the first section of pipe, at the upstream end of each branch main and at 152-meter intervals.  The purpose of this procedure is to provide a strong chlorine concentration in the first flow of flushing water that flows down the main.  In particular, this procedure is recommended when the type of pipe is such that this first flow of water will flow into annular spaces at pipe joints.

c.
Preliminary Flushing.  The main shall be filled to eliminate air pockets and shall be flushed to remove particulates before being chlorinated.  The flushing velocity in the main shall not be less than 0.76 m/s unless the City of Soldotna determines conditions do not permit the required flow to be discharged to waste.  Table 627-1 shows the rates of flow required to produce a velocity of 0.76 m/s in commonly used sizes of pipe.  Flushing is no substitute for preventive measures during construction.  Certain contaminants, such as caked deposits, resist flushing at any feasible velocity.  For 610-mm or larger diameter mains, an acceptable alternative to flushing is to broom-sweep the main, carefully removing sweepings prior to chlorinating the main.

d.
Procedure for Chlorinating the Main.  Water supplied from a temporary, backflow-protected connection to the existing distribution system or other approved source of supply shall be made to flow at a constant, measured rate into the newly installed water main.  In the absence of a meter, the rate may be approximated by methods such as placing a Pitot gauge in the discharge, measuring the time to fill a container of known volume or measuring the trajectory of the discharge.

TABLE 627-1

Required flow and openings to flush pipelines (1276 kPa residual pressure in water main)*

	
	Flow Required
	
	
	
	

	
	to Produce
	Size of Tap, mm
	

	
	0.6 m/sec (approx)
	
	
	
	Number of

	Pipe Diameter
	Velocity in Main
	25
	37.5
	50
	64 mm

	mm
	Liter/sec
	Number of Taps on Pipe †
	Hydrant

Outlets

	100
	6.3
	1
	-
	-
	1

	150
	12.6
	-
	1
	-
	1

	200
	25.2
	-
	2
	1
	1

	250
	37.9
	-
	3
	2
	1

	300
	56.8
	-
	-
	2
	2

	400
	100.9
	-
	-
	4
	2


*With a 276 kPa (40 psi) pressure in the main and the hydrant flowing to atmosphere, a 62.5 mm hydrant outlet will discharge approximately 63.1 L/s and a 112.5-mm hydrant outlet will discharge approximately 160 L/s.

†Number of taps on pipe based on discharge through 1.5-m of galvanized iron (Gl) pipe with one 90 degree elbow.

At a point not more than 3-m downstream from the beginning of the new main, water entering the new main shall receive a dose of chlorine fed at a constant rate such that the water will have not less than 25 mg/L free chlorine.  To ensure this concentration is provided, measure the chlorine concentration at regular intervals in accordance with the procedures described in the current edition of Standard Methods for the Examination of Water and Wastewater or AWWA Manual M12 or using appropriate chlorine test kits (see Appendix A).

As an optional procedure (if specified by the Engineer) water used to fill the new main during the application of chlorine shall be supplied through a temporary connection.  This temporary connection shall be installed with an appropriate cross-connection control device, consistent with the degree of hazard, for backflow protection of the active distribution system (see Figure 1).  Chlorine application shall not cease until the entire main is filled with heavily chlorinated water.  The chlorinated water shall be retained in the main for at least 24-hours, during which time valves and hydrants in the treated section shall be operated to ensure disinfection of the appurtenances.  At the end of this 24-hour period, the treated water in the main shall have a residual of not less than 10 mg/L free chlorine.

TABLE 627-2

Chlorine required to produce 25-mg/L concentration in 30.5-m of pipe by diameter

	Pipe Diameter
	100 percent Chlorine
	1 percent Chlorine Solution

	(mm)
	(grams)
	(liter)

	100
	5.9
	0.6

	150
	13.6
	1.4

	200
	24.5
	2.5

	250
	38.6
	3.9

	300
	54.4
	5.4

	400
	98.4
	9.8


Table 672-2 gives the amount of chlorine required for each 30.5-m of pipe of various diameters.  Solutions of 1 percent chlorine may be prepared with sodium hypochlorite or calcium hypochlorite.  The latter solution requires 454 grams of calcium hypochlorite in 30.3 liters of water.

Direct-feed chlorinators, which operate solely from gas pressure in the chlorine cylinder, shall not be used for the application of liquid chlorine.  (The danger of using direct-feed chlorinators is that water pressure in the main can exceed gas pressure in the chlorine cylinder.  This allows a backflow of water into the cylinder, resulting in severe cylinder corrosion and escape of chlorine gas.)  The preferred equipment for applying liquid chlorine is a solution-feed, vacuum-operated chlorinator and a booster pump.  The vacuum-operated chlorinator mixes the chlorine gas in solution water; the booster pump injects the chlorine-gas solution into the main to be disinfected.  Hypochlorite solutions may be applied to the water main with a gasoline or electrically powered chemical-feed pump designed for feeding chlorine solutions.  Feed lines shall be of such material and strength as to safely withstand the corrosion caused by the concentrated chlorine solutions and the maximum pressures that may be created by the pumps.  Connections shall be checked for tightness before the solution is applied to the main.

e.
Slug Method.  The slug method consists of placing calcium hypochlorite granules in the main during construction, completely filling the main to eliminate all air pockets, flushing the main to remove particulates, and slowly flowing through the main a slug of water dosed with chlorine to a concentration of 100 mg/L.  The slow rate of flow ensures all parts of the main and its appurtenances will be exposed to the ‘highly chlorinated water’ for a period of not less than 3-hours.

(
Placing calcium hypochlorite granules.  Same as Methods of Chlorination (b).

(
Preliminary flushing.  Same as Methods of Chlorination (c).

(
Chlorinating the main.  Same as Methods of Chlorination (d) and use the following information:

1.
At a point not more than 3-m downstream from the beginning of the new main, water entering the new main shall receive a dose of chlorine fed at a constant rate such that the water will have not less than 100 mg/L free chlorine.  The chlorine concentration should be measured at regular intervals to ensure this concentration is achieved.  The chlorine shall be applied continuously and for a sufficient period to develop a solid column, or “slug,” of chlorinated water that will, as it moves through the main, expose interior surfaces to a concentration of approximately 100 mg/L for at least 3 hours.

2.
The free chlorine residual shall be measured in the slug as it moves through the main.  If at any time it drops below 50 mg/L, the flow shall be stopped, chlorination equipment shall be relocated at the head of the slug, and, as flow is resumed, chlorine shall be applied to restore the free chlorine in the slug to not less than 100 mg/L.

3.
As the chlorinated water flows past fittings and valves, related valves, and hydrants shall be operated so as to disinfect appurtenances and pipe branches.

Final Flushing.

a.
Clearing the Main of Heavily Chlorinated Water.  Heavily chlorinated water should not remain in prolonged contact with pipe after the applicable retention period.  In order to prevent damage to the pipe lining or corrosion damage to the pipe itself, the heavily chlorinated water shall be flushed from the main until chlorine measurements show the concentration in the water leaving the main is no higher than that generally prevailing in the distribution system or is acceptable for domestic use.

b.
Disposing of Heavily Chlorinated Water.  The environment into which the chlorinated water is to be discharged shall be inspected.  If there is any possibility the chlorinated discharge will cause damage to the environment, then a neutralizing chemical shall be applied to the water to be wasted to neutralize thoroughly the chlorine residual remaining in the water.  Where necessary, federal, state, provincial, and local regulatory agencies should be contacted to determine special provisions for the disposal of heavily chlorinated water.  Direct discharge to the Kenai River shall not be permitted.

Bactemological Tests.

a.
Standard Conditions.  After final flushing and before the new water main is connected to the distribution system, two (2) consecutive sets of acceptable samples, taken at least 24-hours apart, shall be collected from the new main.  At least one (1) set of samples shall be collected from every 366-m of the new water main, plus one (1) set from the end of the line and at least one (1) set from each branch.  Samples shall be tested for bacteriological quality in accordance with Standard Methods for the Examination of Water and Wastewater, and shall show the absence of coliform organisms.  A standard heterotrophic plate count may be required at the option of the City of Soldotna.

b.
Special Conditions.  If trench water has entered the new main during construction or, if in the opinion of the City of Soldotna, excessive quantities of dirt or debris have entered the new main, bacteriological samples shall be taken at intervals of approximately 61-m and shall be identified by location.  Samples shall be taken of water that has stood in the new main for at least 16-hours after final flushing has been completed.

c.
Sampling Procedure.  Contractor shall be responsible for providing Total Count Bacteria (TCB) test, conducted by a certified lab, and submitted to the City of Soldotna for approval.  Samples for bacteriological analysis shall be collected in sterile bottles treated with sodium thiosulfate as required by Standard Methods for the Examination of Water and Wastewater.  No hose or fire hydrant shall be used in the collection of samples.  A corporation cock may be installed in the main with a copper-tube gooseneck assembly. After samples have been collected, the gooseneck assembly may be removed and retained for future use.

d.
Re-disinfection.  If the initial disinfection fails to produce satisfactory bacteriological results, the new main may be re-flushed and shall be re-sampled.  If check samples also fail to produce acceptable results, the main shall be re-chlorinated by the continuous-feed or slug method of chlorination until satisfactory results are obtained.

627-3.04 FURNISH AND INSTALL VALVES.

1.
General.  The work consists of the performance of work required for furnishing and installing valves, including valve boxes and marker posts.  The Contractor shall provide trench excavation, backfill, and compaction necessary to install valves in accordance with Section 204.

2.
Installation.  Valves and valve boxes shall be installed where shown on the Plans.  On fire line installations, a valve shall be placed outside the building so all fire hydrants will remain in service in the event water service to the building must be shut off for any reason.

Valves shall have the interiors cleaned of all foreign matter before installation.  If the valve is at the end of the line, it shall be plugged prior to backfilling.  The valve shall be inspected by the Engineer in the open and closed positions to insure all parts are in working condition.

In areas where running sand is encountered, provisions shall be made to restrict the sand from entering the bottom section of the valve box.

The Contractor shall expose valve boxes for pre-final and final inspection.  After final inspection of the valves located in unpaved areas, florescent surveying flagging shall be placed directly over the valve box lid and covered with gravel to facilitate location in the future.

627-3.05 FURNISH, RELOCATE, AND INSTALL FIRE HYDRANTS.

1.
General.  The work includes the relocation, furnishing, and installation of “L-Base” Fire Hydrant Assemblies, including the fire hydrant leg pipe, auxiliary gate valve, valve box, tie back rods, guard rails, and fire hydrants.  Reference M.A.S.S.  Detail 60-6 or the most current detail for Single Pumper “L” Base Hydrant Assembly.

2.
Installation.  The Contractor shall provide trench excavation and compaction necessary to install the fire hydrant assembly in accordance with Section 204.  Imported backfill shall be paid under the appropriate pay item.

The Contractor shall install the hydrant assemblies in accordance with the standard details of these Specifications.

Fire hydrant legs shall be installed level.  The fire hydrant barrel shall be installed plumb.  Adjustments to the fire hydrant traffic flange on a City of Soldotna contract shall be made by the Contractor at no cost to the City of Soldotna.

Fire hydrants installed but not available for use, shall be covered with a plastic “Out of Service” bag and securely tied.

In lieu of valve box markers for the auxiliary gate valves, the Contractor shall paint in 50-mm black lettered stencils, the direction and distances, to the nearest 3/100 meter, the distance to the valve box on the face of the fire hydrant directly below the bonnet flange.

627-3.06 WATERLINE ROCK EXCAVATION.

The work consists of performance of all operations required to excavate rock larger than 3 cubic meters by blasting, ripping, or both.  The work shall be performed in accordance with Subsection 203-3.02.

627-3.07 AS-BUILT PLANS AND WORKING DRAWINGS.
As-built measurements shall be done by the Contractor and, prior to final acceptance, the Contractor will furnish the City of Soldotna with record drawings and survey notes.  Record drawings shall be completed, stamped, and signed by a Professional Land Surveyor.  No final payment shall be made until as-built drawings have been received and approved by the City.

627-4.01 METHOD OF MEASUREMENT.

Water Conduit.  Measurement for furnishing and installing water main shall be per meter of horizontal distance of the various sizes as set forth in the Bid Schedule.  Measurement will be from station to station as staked in the field and as shown on the Plans, except where the grade exceeds 25 percent, in which case measurement will be by actual pipe length.

Fire Hydrants Installed or Relocated.  Measurement will be the number for fire hydrants installed or relocated including the tee in the main, auxiliary gate valve with service box, the hydrant itself, conduit between the fire hydrant , the gate valve, all fittings, and materials required including guard posts, pads, and valves shall be measures as units, complete in-place.

Valves, Valve Boxes, and Markers.  The quantity of valves to be paid will be the actual number of valves of each class and size (including valve boxes and marker posts) furnished, installed, and accepted.

Waterline Rock Excavation.  By the cubic meter measured in original position.

Excavation, backfill, trench excavation and compaction, pressure testing, and disinfection will not be measured for payment and will be considered a subsidiary to other 627 items.

627-5.01 BASIS OF PAYMENT.  Fittings and appurtenances as shown on the Plans or not specifically identified for payment under a separate pay item but required for normal completion of water main installation, will be considered incidental and shall be included in the linear meter cost of the water main.  Trench excavation and compaction shall be incidental to the Bid Item provided in this item of work.  Imported backfill shall be paid under the appropriate pay item or by letter of agreement.

Fire hydrants, complete with leg to main, auxiliary gate valve and valve box, guard post installation, and tie rods shall be paid for as a unit as set forth in the Bid Schedule.  The price shall include full compensation for relocating or furnishing and installing single pumper hydrants as shown in the Plans.

Payment shall be made under the following items:

	Pay Item
	Pay Unit

	627(1A-254)  254 mm Ductile Iron Water Conduit, Class 52
	Meter

	627(1B-254)  254 mm Insulated HDPE Water Conduit
	Meter

	627(5)  Fire Hydrant Installation
	Each

	627(6)  Fire Hydrant Relocation
	Each

	627(9A)  Furnish and Install 254 mm Gate Valve, Valve Box, and Marker
	Each

	627(10)  Adjustment of Valve Box
	Each

	627(18)  Waterline Rock Excavation
	Cubic Meter

	627(20)  Waterline As-Built
	Lump Sum


Delete this Section in its entirety and substitute the following:
SECTION 633

GEOTEXTILE FOR SEDIMENT CONTROL
Special Provisions

633-1.01 DESCRIPTION.  Furnish, place, maintain, and remove temporary silt fence as shown in the Plans or as directed by the Engineer.

633-2.01 MATERIALS.  Use materials that conform to the following:
Geotextile

Subsection 729-2.04

Posts

Wood, steel, or approved synthetic material

633-3.01 CONSTRUCTION.
1.
Post Installation.  Place posts a maximum of 2.4-m apart and drive a minimum of 450-mm into the ground

2.
Geotextile Placement.  Install geotextile on posts in a vertical position and support by a wire mesh fence or self-support system.  Set at the height specified in the Contract.  Secure the bottom 450-mm of the geotextile on the upslope side of the fence as shown on the Plans.  Backfill trench with tamped soil.  Join adjacent sections of geotextile only at posts with a minimum of 150-mm overlap.

633-3.02 MAINTENANCE.  Maintain the integrity of the fence as long as it is necessary to contain sediment runoff.  Inspect daily and correct any deficiencies immediately.  Remove and dispose of fence when adequate vegetative growth insures no further erosion of the slopes.  Cut off the fabric at ground level and remove the wire and posts.  When thickness of trapped sediment is in excess of 100-mm above the ground, either remove sediment from the site or spread sediment uphill of the fence and seed the exposed soil immediately, following the requirements of Section 618.

633‑4.01 METHOD OF MEASUREMENT.  Section 109.

633-5.01 BASIS OF PAYMENT.  The contract price includes maintenance, removal and disposal of the silt fence and seeding.
Payment will be made under:

	Pay Item
	Pay Unit

	633(1)  Silt Fence
	Meter


SECTION 635

INSULATION BOARD
Special Provisions

635‑4.01 METHOD OF MEASUREMENT.  Delete this Subsection in its entirety and substitute the following:  By the square meter of insulation board in its final position, including transitions, regardless of thickness or number of layers, complete and accepted.

Sand blanket material is subsidiary.  (08/23/00)R57M98
635-5.01 BASIS OF PAYMENT.  Add the following pay item:

	Pay Item
	Pay Unit

	635(2)  Insulation Board
	Square Meter


SECTION 636

GABIONS
Special Provisions

636‑5.01 BASIS OF PAYMENT.  Delete the second sentence and substitute the following:  Excavation for gabions will be paid for under Item 203 (31), Sedimentation Basin.

Add the following Section:
SECTION 638

IMPERMEABLE LINER

Special Provisions

638-1.01 DESCRIPTION.  This work shall consist of furnishing and placing an impermeable liner within the sedimentation basin as shown on the Plans.

638-2.01 MATERIALS.  Impermeable liner material shall be an impermeable membrane geotextile meeting the requirements of Section 729, Geotextiles.

638-3.01 CONSTRUCTION REQUIREMENTS.  Construct the impermeable liner according to the following:

A.
Impermeable Membrane.

1.
Storage and Handling.  Store and handle the impermeable membrane according to the manufacturer's recommendations.

2.
Surface Preparation.  Ensure the surface the material is to be placed is smooth and free of boulders and other sharp objects before placing the impermeable membrane.

3.
Trenching.  Install the impermeable membrane in a trench in the side slope of the sedimentation basin as shown on the Plans.  Backfill the trench using excavated materials.

638-4.01 METHOD OF MEASUREMENT.  Impermeable liner will not be measured for payment.

638-5.01 BASIS OF PAYMENT.  Payment for impermeable liner will be made at the contract unit price.  This price will be full compensation for furnishing materials, surface preparation, delivery, and placing the liner and for labor, equipment, tools, and incidentals necessary to complete this item.

No separate payment will be made for excavating and backfilling the trench for anchoring the impermeable membrane.  This work will be subsidiary to Item 638(2), Impermeable Liner.

Payment will be made under:

	Pay Item
	Pay Unit

	638(2)  Impermeable Liner
	Lump Sum


SECTION 639

DRIVEWAYS

Special Provisions

639‑1.01 DESCRIPTION.  Add the following:  Construct approaches at the locations shown on the Plans.

639-3.01 CONSTRUCTION.  Add the following:  Construct approaches to the dimensions shown on the Plans.

639‑4.01 METHOD OF MEASUREMENT.  Add the following:  By the number of approaches constructed as shown on the Plans or as directed by the Engineer.  Excavation required beyond the edge of asphalt of the adjacent mainline are subsidiary.

639-5.01 BASIS OF PAYMENT.  Add the following:  The contract unit price for approaches shall be full compensation for furnishing equipment and labor necessary to complete the work as specified.

Materials required to construct approaches will be paid for separately under the respective items listed in the bid schedule.

Grading for drainage at approaches is subsidiary to Items 639(6).

Native material meeting the minimum requirements of Selected Material, Type C will not be paid for directly, but will be considered subsidiary to Item 639(6).  (05/09/02)R58M98
Add the following pay item:

	Pay Item
	Pay Unit

	639(6)  Approach
	Each


SECTION 640

MOBILIZATION AND DEMOBILIZATION

Standard Modification
640-2.01 METHOD OF MEASUREMENT.  Delete items 3. and 4. and substitute the following:
3.
The remaining balance of the amount bid for this item will be paid after submittals required under the Contract are received and approved.  (06/25/99)M77
Delete this Section in its entirety and substitute the following:

SECTION 641

EROSION, SEDIMENT, AND POLLUTION CONTROL

Standard Modification

641-1.01 DESCRIPTION.  Plan, provide, inspect, and maintain control of erosion, sedimentation, water pollution, and hazardous materials contamination.

641-1.02 DEFINITIONS.

1.
BMP (Best Management Practices).  A wide range of project management practices, schedules, activities, or prohibition of practices, that when used alone or in combination, prevent or reduce erosion, sedimentation, and/or pollution of adjacent water bodies and wetlands.  BMPs include temporary or permanent structural and non-structural devices and practices.  The Department describes common BMPs in its Alaska Storm Water Pollution Prevention Plan Guide, June 1, 2004.
2.
ESCP (Erosion and Sediment Control Plan).  The general plan for control of project-related erosion and sedimentation.  The ESCP normally consists of a general narrative and a map or site plan.  It is developed by the Department and included in the project plans and specifications.  It serves as a resource for bid estimation and a framework from which the Contractor develops the project SWPPP.  The ESCP has been included in Appendix A.

3.
Final Stabilization.  A point in time when all ground-disturbing activities are complete and permanent erosion and sediment controls are established and functional.  The stabilized site is protected from erosive forces of raindrop impact and water flow.  Typically, unpaved areas except graveled shoulders, crushed aggregate base course, or other areas not covered by permanent structures are protected by either a uniform blanket of perennial vegetation (at least 70 percent cover density) or equivalent permanent stabilization measures such as riprap, gabions, or geotextiles.

4.
HMCP (Hazardous Material Control Plan).  The Contractor's detailed plan for prevention of pollution that stems from the use, containment, cleanup, and disposal of hazardous material, including petroleum products generated by construction activities and equipment.

5.
NOI.  Notice of Intent to commence ground-disturbing activities under the NPDES General Permit.  Use EPA Form 3510-9 (Revised 6/03).

6.
NOT.  Notice of Termination of coverage under the NPDES General Permit.  Use EPA Form 3510-13 (Revised 6/03).

7.
NPDES General Permit.  The Storm Water General Permit for Large and Small Construction Activities, issued by the Environmental Protection Agency (EPA) under the National Pollutant Discharge Elimination System (NPDES).  It requires an approved SWPPP and NOIs listed as active status by the EPA prior to ground-disturbing activities for the project.

8.
SPCC Plan (Spill Prevention, Control, and Countermeasure) Plan.  The Contractor’s detailed plan for oil spill prevention and control measures, that meets the requirements of 40 CFR 112.

9.
SWPPP (Storm Water Pollution Prevention Plan).  The Contractor’s plan for erosion and sediment control and storm water management under the NPDES General Permit.  The SWPPP is developed by the Contractor and describes site-specific controls and management of issues identified for the project.  The approved SWPPP must contain a copy of the Contractor’s signed NOI.

641-1.03 SUBMITTALS.  For projects disturbing 0.4 hectares or more of ground submit three copies each of your SWPPP and HMCP to the Engineer for approval.  Submit one (1) copy of your SPCC Plan (if required under Subsection 641-2.03) to the Engineer.  Sign all submittals.  Deliver these documents to the Engineer no less than five (5) calendar days prior to the preconstruction conference.

The Department will review the SWPPP and HMCP submittals within fourteen (14) calendar days. Submittals will be returned to you as either requiring modification unless approved by the Department.  Besides a copy of the Contractor’s NOI, the approved SWPPP must contain a certification and be signed by an authorized representative according to the Standard Permit Conditions of the NPDES General Permit Part 8, Appendix G.  You must receive written notification from the Department that your SWPPP has been approved before you submit your original NOI to EPA.  NOIs can be submitted by Certified mail or through EPA’s electronic NOI system (eNOI).

For regular U.S. Mail delivery:


For Overnight/Express mail delivery:

EPA Storm Water Notice Processing Center

EPA Storm Water Notice Processing Center

Mail Code 4203M

Room 7420

U.S. EPA

U.S. EPA

1200 Pennsylvania Avenue, NW

1201 Constitutional Avenue, NW

Washington, D.C.  20460

Washington, D.C.  20004

For electronic mail, the Contractor must register online with EPA at:  http://cfpub.epa.gov/npdes/stormwater/enoi.cfm.  This website has instructions and guidance on how to set up and use the eNOI system.

Whether submitting the NOI electronically or by mail, you may not begin ground-disturbing activities until the Engineer has issued you a written statement that the EPA has listed your NOI and the Department’s NOI as active.

The Department will submit the approved SWPPP to ADEC that will include both the Contractor and Department NOIs.

The active status NOIs, approved SWPPP, approved HMCP, and submitted SPCC Plan (when required) become the basis of the work required for the project’s erosion, sediment, and pollution control.

Once the Department has determined the site has achieved final stabilization, the Engineer will provide written notification to you that your NOT may be submitted to EPA with a copy to the Engineer.  The Department will transmit the Department’s NOT to the EPA.

641-2.01 STORM WATER POLLUTION PREVENTION PLAN (SWPPP) REQUIREMENTS.  For projects disturbing 0.4 hectares or more of ground, you must prepare a Storm Water Pollution Prevention Plan.  Use the Department's ESCP to develop a SWPPP based on your scheduling, equipment, and use of alternative BMPs.  Follow the format presented in the Alaska Storm Water Pollution Prevention Plan Guide, June 1, 2004.  The plan must consider first preventing erosion, then minimizing erosion, and finally trapping sediment before it enters waterways.

The plan must address your site-specific controls and management plan for the construction site as well as for all material sites, waste disposal sites, haul roads, and other affected areas, public or private.  The plan must also incorporate all the requirements of the project permits.


Specify the line of authority and designate your field representative for implementing SWPPP compliance.  Designate one representative for each subcontractor who performs earth-disturbing activities or who install and maintain erosion and sediment control measures.

641-2.02 HAZARDOUS MATERIAL CONTROL PLAN (HMCP) REQUIREMENTS.  Prepare a HMCP for the handling, storage, cleanup, and disposal of petroleum products and other hazardous substances.  (See 40 CFR 117 and 302 for listing of hazardous materials.)

List and give the location of all hazardous materials, including office materials, to be used and/or stored on site, and their estimated quantities.  Detail your plan for storing these materials as well as disposing of waste petroleum products and other hazardous materials generated by the project.

Identify the locations where storage, fueling, and maintenance activities will take place, describe the maintenance activities, and list all controls to prevent the accidental spillage of oil, petroleum products, and other hazardous materials.

Detail your procedures for containment and cleanup of hazardous substances, including a list of the types and quantities of equipment and materials available on site to be used.

Detail your plan for the prevention, containment, cleanup, and disposal of soil and water contaminated by accidental spills.  Detail your plan for dealing with unexpected contaminated soil and water encountered during construction.

Specify the line of authority and designate your field representative for spill response and one representative for each subcontractor.

641-2.03 SPILL PREVENTION, CONTROL AND COUNTERMEASURE (SPCC) PLAN REQUIREMENTS.  Prepare and implement a SPCC Plan that is certified by a licensed Professional Engineer, when required by 40 CFR 112, including:

1.
When oil spills may reach navigable waters; and

2.
Your total above ground oil storage capacity is greater than 4,996 liters.

Comply with 40 CFR 112 and address the following issues in your SPCC Plan:

1.
Operating procedures that prevent oil spills;

2.
Control measures installed to prevent a spill from reaching navigable waters; and

3.
Countermeasures to contain, clean up, and mitigate the effects of an oil spill.

641‑3.01 CONSTRUCTION REQUIREMENTS.  Do not begin ground-disturbing work until the Engineer provides you written notice that both your and the Department’s NOIs have been listed as active and that ground-disturbing work can begin.
Post at the construction site:

1.
NPDES Permit number, if available, and a copy of the NOI,

2.
Name and phone number of your local contact person, and

3.
Location of a SWPPP available for viewing by the public.

Comply with all requirements of the approved HMCP, the submitted SPCC Plan, and all state and federal regulations that pertain to the handling, storage, cleanup, and disposal of petroleum products or other hazardous substances.  Contain, clean up, and dispose of all discharges of petroleum products and/or other materials hazardous to the land, air, water, and organic life forms.  Perform all fueling operations in a safe and environmentally responsible manner.  Comply with the requirements of 18 AAC 75 and AS 46, Oil and Hazardous Substances Pollution Control.  Report oil spills as required by federal, state and local law, and as described in your SPCC Plan.

Comply with all requirements of the NPDES General Permit, implement all temporary and permanent erosion and sediment control measures identified in the SWPPP, and ensure that the SWPPP remains current.  Maintain all temporary and permanent erosion and sediment control measures in effective operating condition.

Perform inspections and prepare inspection reports in compliance with the project SWPPP and the NPDES General Permit.

1.
Joint Inspections.  Prior to start of construction, conduct a joint on-site inspection with the Engineer and the Contractor’s field representative to discuss the implementation of the SWPPP.

Conduct the following additional joint on-site inspections with the Engineer:

a.
During construction, inspect the following at least once every seven days and within 24-hours of the end of a storm exceeding 12.5-mm in 24-hours (as recorded at or near the project site):

(1)
Disturbed areas that have not been finally stabilized.

(2)
Areas used for storage of erodible materials that are exposed to precipitation.

(3)
Sediment and erosion control measures.

(4)
Locations where vehicles enter or exit the site.

b.
Prior to winter shutdown, to ensure that the site has been adequately stabilized and devices are functional.

c.
At project completion, to ensure final stabilization of the project.

2.
Winter Inspections.  During winter shutdown, conduct inspections at least once every month and within 24-hours of a storm resulting in rainfall of 12.5-mm or greater.  The Engineer may waive monthly inspection requirements until one month before thawing conditions are expected to result in a discharge, if all of the following requirements are met:

a.
Below-freezing conditions are anticipated to continue for more than one (1) month.

b.
Land disturbance activities have been suspended.

c.
The beginning and ending dates of the waiver period are documented in the SWPPP.

3.
Inspection Reports.  Prepare and submit, within three (3) working days of each inspection, a report on state Form 25D-100, with the following information:

a.
A summary of the scope of the inspection.

b.
Name(s) of personnel making the inspection.

c.
The date of the inspection.

d.
Observations relating to the implementation of the SWPPP.

e.
Any actions taken as the result of the inspection.

f.
Incidents of non-compliance.

Where a report does not identify any incidents of non-compliance, certify that the facility is in compliance with the SWPPP and NPDES General Permit.  You and the Engineer will sign the report according to the Standard Permit Conditions of the NPDES General Permit, Part 8, Appendix G.  Include all reports as an appendix to the SWPPP.

Retain copies of the SWPPP and all other records required by the NPDES General Permit, for at least three years from the date of final stabilization.

If unanticipated or emergency conditions threaten water quality, take immediate suitable action to preclude erosion and pollution.

Submit amendments to the SWPPP to correct problems identified as a result of any:

1.
Storm or other circumstance that threatens water quality, and

2.
Inspection that identifies existing or potential problems.

Submit SWPPP amendments to the Engineer within seven (7) days following the storm or inspection.

Detail additional emergency measures required and taken, to include additional or modified measures.  If modifications to existing measures are necessary, complete implementation within seven (7) days.

Stabilize all areas disturbed after the seeding deadline within seven (7) days of the temporary or permanent cessation of ground-disturbing activities.

Submit a signed NOT to EPA and a copy to the Engineer:

1.
When the Engineer has acknowledged to you in written form that the project site (including all material sources, disposal sites, etc.) has been finally stabilized and all storm water discharges from construction activities authorized by this permit have ceased, or

2.
When the construction activity operator (as defined in the NPDES General Permit) has changed and the Engineer provides written notification that your responsibilities with respect to compliance with the NPDES GP on the project have ceased.

If you fail to coordinate temporary or permanent stabilization measures with the earthwork operations in a manner to effectively control erosion and prevent water pollution, the Engineer may suspend your earthwork operations and withhold monies due on current estimates for such earthwork items until all aspects of the work are coordinated in a satisfactory manner.

If you fail to:

1.
Pursue work required by the approved SWPPP,

2.
Respond to inspection recommendations and/or deficiencies in the SWPPP, or

3.
Implement erosion and sedimentation controls identified by the Engineer,

the Engineer may, after giving you written notice, proceed to perform such work and deduct the cost thereof, including project engineering costs, from your progress payments.

641-3.02 ENVIRONMENTAL COMMITMENTS.  The following are additional commitments/mitigation measures the Contractor shall provide:

1.
Gas or diesel fueled pumps, engines or generators will not be fueled or serviced within 30-m of the Kenai River, unless the pumps, engines or generators are situated within a catch basin designed to contain any spills.  If fuel storage is necessary, fuel shall be stored at least 30-m from the Kenai River and wetlands and shall be placed in secondary containment capable of retaining 110 percent of the storage capacity plus 300-mm of freeboard.

2.
No vehicles or equipment will be fueled or serviced within 30-m of wetlands or waters of the U.S. (Kenai River) with the exception of “low-mobility” equipment used for pile driving, drilled shaft construction, or other bridge construction.  The Hazardous Materials Control Plan (HMCP) shall provide a detailed process for fueling this equipment within 30-m of wetlands or waters of the U.S. (Kenai River).  Fueling and service vehicles shall be equipped with adequate materials (such as sorbent pads, booms, etc.) to immediately contain and commence clean up of spilled fuels and other petroleum products.

3.
Adequate absorbent materials (i.e. sorbent materials that collect or absorb petroleum products while at the same time repelling water) will be kept on site to be used in the event oil, fuel or other hazardous materials are spilled during equipment operation.

4. There shall be no tracked or wheeled equipment operated within the flowing waters of the Kenai River.

5. Actual construction plans will be submitted for review and potential permit amendment ASAP to the ADNR-DPOR.  Changes in the navigation plan, construction techniques, river closures, public notification plans, or revegetation plans will require amendments to the Park Use Permit.

6. The Contractor will secure a permit from the ADNR-DPOR to operate a rescue boat with a larger than 35 hp engine.  The ADNR-DPOR will be notified at (907) 262-4882 three (3) days prior to project startup.  The ADNR-DPOR will also be notified when the project is completed.

7. Pile driving activities in the water column (wet) of the Kenai River will be conducted between September 1 and May 31.

8. The Contractor will be required to drive the piles as far as practicable using a vibratory hammer.  However, final pile bearing will be achieved using an impact hammer.  Pile capacity cannot be determined based on driving piles with a vibratory hammer.  ADOT&PF will not require the Contractor to exclusively use a vibratory hammer.

641-4.01 METHOD OF MEASUREMENT.  Section 109 and as follows:

Item 641(4) will be measured as specified in the contract or directive authorizing the work.

641-5.01 BASIS OF PAYMENT.
1.
Item 641(1) Erosion and Pollution Control Administration.  At the contract lump sum price for administration of all work under this Section.  Includes, but is not limited to, plan preparation, plan amendments and updates, inspections, monitoring, reporting, and record keeping.

2.
Item 641(3) Temporary Erosion and Pollution Control.  At the lump sum price shown on the bid schedule to install and maintain all temporary erosion, sedimentation, and pollution control measures under the original approved SWPPP and HMCP.

3.
Item 641(4) Temporary Erosion and Pollution Control Amendments.  At the prices specified in the directive for extra, additional, or unanticipated work to install and maintain temporary erosion, sedimentation, and pollution control measures.  The work paid under this item will be shown as amendments to the original approved SWPPP or HMCP.

Temporary erosion and pollution control measures that are required at Contractor-furnished sites are subsidiary.

Perform temporary erosion and pollution control measures that are required due to your negligence, carelessness, or failure to install permanent controls as a part of the work as scheduled or ordered by the Engineer, or for your convenience, at your own expense.

Permanent erosion and pollution control measures will be measured and paid for under other contract items, when shown on the bid schedule.  (02/19/04)M111
Payment will be made under:

	Pay Item
	Pay Unit

	641(1)  Erosion and Pollution Control Administration
	Lump Sum

	641(3)  Temporary Erosion and Pollution Control
	Lump Sum

	641(4)  Temporary Erosion and Pollution Control Amendments
	Contingent Sum


SECTION 642

CONSTRUCTION SURVEYING AND MONUMENTS
Special Provisions
642-3.01 GENERAL.  Add the following after item 10:  Prior to any work on the project, stake and reference the construction centerline.  Reference the existing centerline at 30-m on tangents and 15-m intervals on curves from the beginning and ending of superelevation changes when the roadway is no longer at normal crown.  Also stake the beginning and ending of tapers of the edge of pavement.  The reference stake shall be a minimum of 25-mm by 50-mm by 0.6-m and be offset 1.2 to 2.4-m from the shoulder on the right side of the roadway.  They shall show the offset distance to centerline and the station from the beginning of the project.  Ensure the stakes are visible from the roadway by clearing as necessary.  Maintain staking until the final roadway striping is completed.
Install a reference sign every 150-m.  These reference signs shall meet the following requirements:

1.
mounted a minimum of 1.5-m above the shoulder,

2.
located a minimum of 3-m from the edge of shoulder,

3.
marked with the station from the beginning of the project, in 150-mm high black lettering on an orange background.

11.
Measure and document the actual intersection sight distance triangles at all public intersections and driveways.  Measure this after all paving, guardrail, and other work affecting intersection sight distance has been completed.  List the actual sight distance available up to 195-meters.  Note locations with greater than 195-meters of sight distance as “195’+”.  Measure sight distance triangles as shown in the following figure by setting up an instrument at the driver’s eye location.  Provide the results in a table format as shown.  Include remarks in a “notes” column, relating any minor obstacles or observations which may assist in improving sight distance.  Certify and record the results on standard “letter” sized paper and provide two (2) copies to the Engineer at least two (2) weeks prior to submitting shop drawings for permanent signing.  The Engineer will forward one (1) copy to the Regional Traffic Engineer.  The Regional Traffic Engineer’s office will take up to two (2) weeks to review and require any additional warning signs for intersections or driveways as needed.  (02/18/04)R269M98
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Intersection Sight Distance Survey Table

ROAD NAME:___________________________________________________

Stationing 
FROM:______________________________
DATE:_____________


TO:
_________________________________
Surveyor:____________________

	Public Approach or Estimated Driveway Station
	Posted Speed Limit (Main Rd)
	Sight Distance Back (Left)
	Sight Distance Ahead (Right)
	Remarks

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Other Notes:

1.

2.

3.

Accepted By: _____________________________________________Date:    ______________



DOT/PF Project Engineer 

Intersection Warning Signing 

Review Checked By:_______________________________________ Date:   _______________




DOT/PF Regional Traffic Engineer
642-4.01 METHOD OF MEASUREMENT.  Add the following:  Clearing required for stake visibility shall not be measured.  Maintenance of stakes will not be measured.

Item 642(15)  Intersection Sight Distance Measurement.  By each intersection measured, only after the certified and recorded results have been accepted by the Engineer.

642-5.01 BASIS OF PAYMENT.  Add the following:  Clearing required for stake visibility is subsidiary to Item 642(1) and no separate payment shall be made.

Add the following pay item:

	Pay Item
	Pay Unit

	642(15)  Intersection Sight Distance Measurement
	Each


SECTION 643

TRAFFIC MAINTENANCE
Special Provisions
643-1.03 TRAFFIC CONTROL PLAN.  Replace the last paragraph with the following:  The Contractor may request a waiver of regulation 17 AAC 25 regarding oversize and overweight vehicle movements within this project in writing.  If the waiver is approved, movements of oversize and overweight vehicles in or near traffic within the project limits will be done according to the provisions of an approved Traffic Control Plan.  Maintain a minimum 3.6-m lateral separation between the non-street legal vehicles and the motoring public.  The Traffic Control Plan shall specify the traffic control devices required for these operations.  (07/02/03)R222M98

Standard Modification
643-1.04. WORKSITE SUPERVISOR.  Item 1. Qualifications, delete the last paragraph and replace it with the following:  Renew certification no less frequently than every four (4) years, and be able to show their certification anytime they are on the project. 

Delete item 2.b. and replace it with the following:

b.
Physically inspect the condition and position of all traffic control devices used on the project at least once each day and once each night.  Ensure traffic control devices work properly, are clean and visible, and conform to the approved TCP.  Complete and sign a detailed written report of each inspection on the form provided by the Engineer within 24-hours.

Delete item 2.h. and replace it with the following:

h.
Verify flaggers are certified as required by Subsection 643-3.04.4.  Submit a copy of the flagger certifications to the Engineer.  (07/03/03)M108
643-2.01 MATERIALS.  Delete this Subsection in its entirety and substitute the following:  Provide traffic control devices conforming to the following requirements:

1.
Signs.  Use signs, including sign supports that conform to Section 615, the ATM, and ASDS.

a.
Construction Signs:  Use regulatory, guide, or construction warning signs designated in the ASDS.

b.
Permanent Construction Signs:  As designated on the Plans or on an approved TCP.

c.
Special Construction Signs:  Other signs are Special Construction Signs.  Clearly and neatly mark the size of each sign on the back in 75-mm black numerals.

2.
Portable Sign Supports.  Use wind-resistant sign supports with no external ballasting.  Use sign supports that can vertically support a 1.2-m by 1.2-m traffic control sign at the height above the adjacent roadway surface required by the ATM.

3.
Barricades and Vertical Panels.  Use barricades and vertical panel supports that conform to the ATM.  Use Type III Barricades at least 2.4-m long.  Use reflective sheeting that meets AASHTO M 268 Type II or III.

4.
Portable Concrete Barriers.  Use portable concrete barriers that conform to the Plans.  For each direction of traffic, equip barriers with at least two side-mounted retroreflective reflectors or a continuous longitudinal stripe of preformed retroreflective pavement marking tape mounted 150-mm below the top of each barrier section.  Use yellow reflectors or tape if using barriers at centerline.  Use white reflectors or tape if using barriers on the roadway shoulder.

5.
Warning Lights.  Use Type A (low intensity flashing), Type B (high intensity flashing) or Type C (steady burn) warning lights that conform to the ATM.

6.
Drums.  Use plastic drums that conform to the requirements of the ATM.  Use reflective sheeting that meets AASHTO M 268 Type II or III.

7.
Traffic Cones and Tubular Markers.  Use reflectorized traffic cones and tubular markers that conform to the requirements of the ATM.  Use traffic cones and tubular markers at least 710-mm high.  Use reflective sheeting that meets AASHTO M 268 Type II or III.

8.
Interim Pavement Markings.  Apply markings according to Section 670 and the manufacturer's recommendations.  Use either:

a.
Paint conforming to Subsection 708-2.03 with glass beads conforming to Subsection 712-2.08,

b.
Preformed Marking Tape (removable or non-removable) conforming to Subsection 712-2.14, or

c.
Temporary Raised Pavement Markers conforming to Subsection 712-2.15 or 712-2.16, as appropriate.

9.
High-Level Warning Devices.  Use high-level warning devices conforming to the ATM.

10.
Temporary Crash Cushions.  Use approved temporary crash cushions conforming to the ATM.  Use reflective sheeting that meets AASHTO M 268 Type II or III.  Do not use permanent crash cushions as temporary crash cushions.  Use sand or water filled crash cushions only when the forecasted temperature during their use is above 5 degrees Celsius.

11.
Sequential Arrow Panels.  Use Type A (610-mm by 1220-mm), Type B (762-mm by 1524-mm) or Type C (1220-mm by 2438-mm) panels that conform to the ATM.

12.
Portable Changeable Message Board Signs.  Use truck or trailer mounted portable changeable message board signs with a self-contained power supply for the sign and with the following features:

a. Message sign panel large enough to display 3 lines of 229-mm high characters.

b. Eight character display per message line.

c. Fully programmable message module.

d. The capacity to create, preview, and display new messages and message sequences.

e. A waterproof, lockable cover for the controller keyboard.

f. An operator’s manual, a service manual, and a wiring diagram.

g. Quick release attachments on the display panel cover.

h. Variable flash and sequence rates.

i. Manual and automatic dimming capabilities on lamp bulb matrix models.

j. Locate the bottom of the sign panel at least 2.1-m above the pavement.

k. Operate with a battery pack a minimum of 2-hours under full load.

13.
Plastic Safety Fence.  Use 1.2-m high construction orange fence manufactured by one of the following companies, or an approved equal:

a.
“Safety Fence” by Services and Materials Company, Inc., 2200 South “J” Street, Elwood, Indiana, 46036. Phone (800) 428-8185.

b.
“Flexible Safety Fencing” by Carsonite, 1301 Hot Springs Road, Carson City, Nevada, 89706. Phone (800) 648-7974.

c.
“Warning Barrier Fence” by Plastic Safety Systems, Inc. P.O. Box 20140, Cleveland, Ohio, 44120. Phone (800) 662-6338.

14.
Temporary Sidewalk Surfacing.  Provide temporary sidewalk surfacing as required by an approved TCP and the following:

a.
Use plywood at least 12-mm thick for areas continuously supported by subgrade.  Use plywood at least 25-mm thick for areas that are not continuously supported.

b.
Do not use unsupported 25-mm plywood longer than 750-mm.

c.
Use plywood with regular surfaces.  Do not overlap plywood joints higher than 25-mm.

d.
Use a method that will withstand 40 km/h wind velocities to hold temporary surfacing in place.

15.
Temporary Guardrail.  Use temporary guardrail that meets Section 606, except that posts may require placement under special condition - frozen ground.

16. Flagger Paddles.  Use flagger paddles with 600-mm wide by 600-mm high sign panels, 200-mm Series C lettering (see ASDS for definition of Series C), and otherwise conform to the ATM.  Use reflective sheeting that meets AASHTO M 268 Type II or III.  (09/29/00)M91
17.
Flexible Markers.  Refer to Subsection 606-2.01, Materials.  (07/02/03)R222M98

18.
Concrete.  Concrete for the temporary detour bridge shall conform to Section 501.

19.
Structural Steel.  Steel for the temporary detour bridge shall conform to Section 504.

20.
Pilings.  Pilings for the temporary detour bridge shall conform to Section 505.

Standard Modification
Add the following Subsection:

643-2.02 CRASHWORTHINESS.  Submit documentation, by the method indicated, that the following devices comply with the requirements of the National Cooperative Highway Research Program (NCHRP) Report 350, (Test Level 3) on the given schedule.

	Work Zone Traffic Control Device Compliance with NCHRP 350

	Category
	Devices
	Compliance Required for New Devices*
	Full Compliance Required**
	Method of Documentation

	1
	Cones, candles, drums w/o attachments, delineators
	10/1/98
	1/1/02
	Manufacturer’s Certification for devices exceeding height and weight limits

	2
	Barricades, portable sign supports, drums w/ lights, other devices weighing less than 45 kg but not included in category 1.
	10/1/00
	1/1/04
	FHWA approval letter.

	3
	Truck mounted attenuators and portable crash cushions.
	10/1/98
	1/1/02
	FHWA approval letter.

	
	Portable concrete barriers
	10/1/02
	1/1/08
	FHWA approval letter.


*  Devices purchased after this date.

**Devices used after this date.

Category 1 devices that exceed the following weights and heights require certification that they meet the evaluation criteria of NCHRP Report 350, Test Level 3.  This certification may be a one-page affidavit signed by the vendor.  Documentation supporting the certification (crash tests and/or engineering analysis) must be kept on file by the certifying organization.  No certification is required for devices within the weight and height limitations.

Composition

Weight

Height
Cones

Rubber


 9 kg
 920 mm

Plastic


 9 kg
1220 mm

Candles
Rubber


 6 kg
920 mm

Plastic


 6 kg
920 mm

Drums

Hi Density Plastic
35 kg
920 mm

Lo Density Plastic
35 kg
920 mm

Delineators
Plastic or Fiberglass
 N/A
1220 mm

Category 2 and listed Category 3 devices may be documented by submitting an official letter from the Federal Highway Administration stating the device NCHRP 350, Test Level 3 requirements.  Letters for many devices may be found on the FHWA’s Work Zone Device web site:  (http://safety.fhwa.dot.gov/programs/roadside_hardware.htm).

Submit documentation of compliance to the Engineer before using devices on the project.  (09/29/00)M91
Standard Modification

643-3.01 GENERAL CONSTRUCTION REQUIREMENTS.  Add the following:  Immediately notify the Engineer of any traffic related accident that occurs within the project limits as soon as you, an employee, or a subcontractor becomes aware of the accident.  (02/05/04)M112
Special Provisions
Add the following:  Whenever construction activity encroaches onto the safe route in a traffic control zone, station a flagger at the encroachment to assist pedestrians and bicyclists past the construction activity.  (07/02/03)R222M98
Add the following:  Traffic may be maintained on continuous gravel for seven (7) consecutive days.

Standard Modification

643-3.02 ROADWAY CHARACTERISTICS DURING CONSTRUCTION.  In the fourth paragraph, third sentence, change “crossings” to “closures”.  (06/25/99)M80
643-3.04 TRAFFIC CONTROL DEVICES.  Delete the sixth paragraph and replace it with the following:  Use only traffic control devices that meet the requirements of the “Acceptable” category in ATTSA “Quality Standards for Work Zone Traffic Control Devices”.  (07/03/03)M108
Delete the first sentence of the eighth paragraph and substitute the following:  Items paid under this Section shall remain the Contractor’s property unless stated otherwise.

Add the following to 1. Embankments.:  Close trenches and excavations at the end of each continuous work shift.

Add the following to 3. Fixed Objects.:  Remove obstructions greater than 100-mm above the nominal foreslope grade at the end of each continuous work shift.

Item 4. Flagging, delete the sixth paragraph and replace it with the following:  Renew flagger training and certification no less frequently than every four (4) years.  Flaggers must be able to show their flagger certification anytime they are on the project.  (07/03/03)M108

Add the following to item 4.:  A flagger shall be posted on the river bank upstream of the construction zone during river closure at a location acceptable to the Engineer.  Flaggers posted on the river bank shall be equipped with and instructed in the use of the following:


a.
A personal flotation device approved by the U.S. Coast Guard.


b.
A battery powered bull horn.


c.
A polypropylene river rescue throw rope, 30.5-meters in length.

Flaggers shall inform river traffic of the river closure and assist boaters in coming ashore upstream of the construction zone.

Delete item 6 and replace with the following:
6.
Street Sweeping.  Keep free of loose material paved portions of the roadway and haul routes open to the public, including sections of roadway off the project where operations have deposited loose material using a street sweeper that can collect materials rather than eject them to the shoulder of the road.

7. Power Brooming.  Use a power broom capable of ejecting loose material to the shoulder of the road.  Remove loose material from paved portions of the roadway and haul routes open to the public.  This includes sections of roadway off the project where operations have deposited loose material.

Change items 7 and 8 to 8 and 9 respectively.

Add the following:
10.
ET-2000 LET.  The price listed in the Traffic Control Rate Schedule will be full compensation for the purchase, installation, and maintenance during construction, removal, and salvaging the ET-2000 LET unit(s).  Deliver the salvaged unit(s) to the nearest ADOT&PF Maintenance and Operations’ district office, or as directed by the Engineer.

11.
Temporary Detour Bridge.  Maintain traffic across the river at all times using a temporary detour structure.

Concrete shall conform to the requirements of Section 501.

Structural steel shall conform to the requirements of Section 504.  No surface coating of the detour bridge steel is required.

Piling shall conform to the requirements of Section 505.

If ice over 600-mm in thickness occurs, provide steam-generating equipment and melt the ice from around the piers.

An alternate detour structure may be used at your option provided the following criteria is satisfied:


a.
Conform to the AASHTO Standard Specifications for Highway Bridges, 17th Edition with the latest interims or to the 1998 AASHTO LRFD Bridge Design Specifications with the latest interims.

b.
Provide a roadway and utility corridor width as indicated on the Plans.

c.
Provide for seismic and ice loads as indicated on the Plans.

d.
Accommodate a design live load of not less than 125 percent of HS20-44 (AASHTO Standard Specifications), HL-93 (AASHTO LRFD Specifications), or the Contractor’s maximum construction load without overstress.  Indicate the governing live load on the plans.

e.
Submit the temporary detour structure design calculations package, independent design check package, plan sheets, installation procedure, and removal procedure for review and approval.  A Professional Engineer registered in the State of Alaska must stamp plans, design calculations, and independent design check.

f.
Include equipment requirements to install and remove the temporary detour structure on the installation and removal plan.  Include equipment type, size, capacity, and lifting locations on the installation and removal plan.

g.
Provide waterway openings not less than those shown on the detour bridge plans.

h.
Provide an NCHRP Report 350 TL-3 crash tested railing or barrier system on the bridge and bridge approaches.

i.
Provide an asphalt overlay on the bridge.  Include the weight of the asphalt overlay in the bridge design.

j.
Provide structural details that are equal to or better than those shown on the Plans and as determined by the Engineer.

Submit plans, calculations, and installation and removal procedures in one complete submittal package.  Partial submittals or incomplete submittals will not be reviewed or considered.  Partial submittals or incomplete submittals will be rejected.

Provide the complete submittal package to the Engineer not less than thirty (30) days prior to the anticipated date of the temporary detour structure installation.  Do not begin construction of the temporary detour structure without the written approval of the Engineer.

643-3.06 TRAFFIC PRICE ADJUSTMENT.  Add the following:  Traffic Price Adjustment will also apply to unacceptable driving conditions - severe bumps, “washboarding,” potholes, excessive dust, or mud, or dirty or out of place traffic control devices.  The Engineer will make the sole 

determination as to whether the roadway or pedestrian facility is acceptable for full unimpeded use by the public.  Failure to maintain an acceptable infrastructure or Traffic Control Plan will result in a price adjustment equal to 100 percent of the applicable rate shown in Table 643-1, for the time that the roadway or pedestrian facility is in an unacceptable condition.

When the Kenai River is not open to unrestricted public use other than those cases described in Subsection 643‑3.08, Construction Sequencing, the Contractor will have payment for this contract reduced under Item 643(23), Traffic Price Adjustment.  This reduction will be made at the rate of $40 per minute of delay due to river closure measured to the next higher quarter hour.  The Engineer will determine whether the river is open to full use.

Delete Table 643-1 and substitute the following:

TABLE 643-1

ADJUSTMENT RATES

	Published ADT
	Dollars/Minute of Delay/Lane

	0-9,999
	$30

	10,000+
	$40


643-3.08 CONSTRUCTION SEQUENCING.  Delete the last sentence and substitute the following:  Unless otherwise determined by the Engineer, do not restrict traffic during the times listed below.

Add the following:
1.
No restrictions to traffic between the hours of 0500 hours and 2000 hours

2.
No restrictions to traffic from Friday at 2000 hours to Sunday at 2200 hours.

3.
Around any holiday:


a.
If a holiday falls on Sunday, Monday, or Tuesday, the above stipulations apply from 1200 on the Friday before the holiday to 0300 on the day after the holiday.


b.
If a holiday falls on Wednesday, the above stipulations apply from 1200 on the Tuesday before the holiday to 0300 on the Thursday after the holiday.

c.
If a holiday falls on Thursday, Friday, or Saturday, the above stipulations apply from 1200 on the day before the holiday to 0300 on the Monday after the holiday.

Obtain the local school bus schedule and coordinate work efforts to ensure the school buses are not delayed through the construction zone.  This plan shall be submitted, as a TCP, to the Engineer for approval before the implementation of the school bus coordination plan.  Make every effort not to delay school buses through the construction work zone.  The detour bridge must be in place and usable before restricting traffic on the existing bridge.

River closures within the project limits will be permitted only for the following events and durations or as directed by the Engineer:

1.
Maximum of four (4) hours for placement of each girder.

2.
A river closure shall be in effect continuously during existing bridge removal activities over open water, including times of no work between shifts if deemed necessary by the Engineer.

3.
If construction materials, cables, rebar, large pieces of concrete, or other materials that may present a hazard to boaters are dropped in the river, a river closure shall be in effect until the material is removed.  (10/01/91)R96
4.
A ten (10) day advance notification of a planned river closure shall be submitted to the Engineer.

643-3.09 INTERIM PAVEMENT MARKINGS.  In the second paragraph, delete the words “or cover them with black removable preformed marking tape.”

Replace the first sentence in the last paragraph with the following:  Apply final pavement markings according to Subsection 670-3.01, Construction Requirements of these Special Provisions.  (07/02/03)R222M98
Add the following Subsections:

Standard Modification

643-3.11 HIGH VISIBILITY CLOTHING.  Ensure workers within project limits wear an outer visible surface or layer that complies with the following requirements:

1.
Tops.  Wear fluorescent vests, jackets, or coverall tops conforming to Class 2 at all times.  Class 2 requires at least 0.50 square meters of conforming fluorescent red-orange background material and at least 0.13 square meters of conforming retroreflective striping.  Retroreflective striping shall be fluorescent yellow-green combined-performance material.

The vest, jacket, or coverall top shall have two over the shoulder combined-performance retroreflective stripes, and at least one 360-degree horizontal combined-performance retroreflective stripe around the torso.  Jackets and coverall tops shall have two horizontal combined-performance retroreflective bands on each sleeve; one above and one below the elbow.

2.
Bottoms.  Wear fluorescent red-orange Class E pants or coverall bottoms during nighttime work (sunset to sunrise).  Flaggers shall wear fluorescent red-orange Class E pants or Class E coverall bottoms at all times.  Furnish each garment with two 50-millimeter wide combined-performance fluorescent yellow-green retroreflective horizontal stripes on each leg.

3.
Raingear.  Raingear tops and bottoms, when worn as the outer visible surface or layer, shall conform to the requirements listed above in (1) Tops and (2) Bottoms.

4.
Exceptions.  When workers are inside an enclosed compartment of a vehicle, they are not required to wear high visibility clothing. 

5.
Standard.  High visibility garments shall conform to the requirements of ANSI 107-1999 as well as this specification.  Class 2 and Class E garment requirements are defined in that standard. All retroreflective material must also qualify as combined-performance fluorescent material.

6.
Labeling.  Garments shall be labeled in conformance with Section 10.2 of ANSI-107-1999.

7.
Condition.  Furnish and maintain vests, jackets, coveralls, rain gear, hard hats, and other apparel in a neat, clean, and presentable condition.  (12/02/03)M109
643-3.12 TEMPORARY ELECTROLIERS.  When the contract includes Item 643(40), Temporary Electrolier, install temporary electroliers at the following locations:

1.
Along roadway segments that are illuminated when beginning work and of the following conditions apply:

a.
Traffic maintained on the subgrade, portions of the new pavement structure, or on the existing pavement.

b.
Permanent light system cannot be made operational beforehand.

c.
When, as a result of grading operations, a vehicle with a 100-mm ground clearance and 1.5-m between the tires would snag on the existing foundations, or the tops of the existing foundations are more than 200-mm below the grade of the surrounding embankment.

2.
At locations specified by the Engineer, including

a.
Along detours and diversions, and

b.
Along traveled ways that transition from one typical section to another, and

3.
At temporary traffic signals.

4.
At the locations shown in the Plans.

Make temporary electroliers operational by sunset on the day replacing or retiring the existing system, or open a roadway and/or detour to traffic.

Submit a plan for each temporary electrolier system to the Engineer for review and approval before implementing it.  Allow at least two (2) weeks for review.  Provide temporary electroliers on the far right side of approaches at signalized intersections.  Installation of luminaires and mast arms on the signal poles may be allowed when they do not conflict with other overhead utilities.  Along roadways, choose one of the following options for temporary lighting plan

1.
When one is included, use the temporary lighting plan detailed in the Plans.

2.
On roadways with existing lighting, provide new foundations and install poles and mast arms sized to keep the existing luminaires in their existing positions horizontally and vertically over the roadway.  In this case, no lighting design is required.

3.
Design temporary lighting system using specified types of luminaires, including the luminaires of the permanent lighting system.  Use a layout pattern, mounting height, and luminaire offset and spacing that provide a light distribution that conforms to AASHTO’s “An Informational Guide for Roadway Lighting” illuminance method of design.  Design the system for the roadway’s functional class as specified in the Department’s Annual Traffic Volume Report.

Furnish and install materials and miscellaneous hardware required to provide a functional lighting system, including foundations, branch circuitry, and electrical load centers.  Size the branch conductors to provide a maximum 5 percent voltage drop at the most remote luminaire.  Materials shall conform to the Specifications.  The illumination cables may be buried directly provided the cables are listed for direct burial.

Use the following poles.

1.
Existing light poles found within the project limits and scheduled to be salvaged.

2.
Poles from the permanent lighting system.

3.
The following new poles that the Contractor furnishes provided 9-m difference in elevation between a luminaire and the edge of traveled way is maintained beneath it.

a.
ANSI Class 4 wood poles.  Install outside the clear zone during winter shutdown.  To determine the clear zone, see Subsection 1130.02 of the Alaska ADOT&PF Highway Preconstruction Manual.

b.
Steel, aluminum, or fiberglass poles that meet design criteria for 130 km/h wind speeds according to AASHTO’s 1994 edition of the “Standard Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic Signals”.

c.
Poles that are part of the temporary signal systems.

Furnish temporary electroliers, in service from October 1 through May 15 and located within the clear zone, with an approved yielding type base.  Approved yielding bases consist of FHWA approved slip bases, transformer bases, or frangible couplings.  Install wood poles and other fixed base poles outside the clear zone or behind guardrail or portable concrete barrier that protects against another hazard.

Install temporary electroliers, in service from May 15 through September 30 and located within the clear zone, with approved yielding bases or with fixed bases shielded by 9-m of barrier and an FHWA approved end treatment.  Provide 600-mm of clearance between the barrier and pole.  Consider the costs of furnishing the barrier and an end treatment a subsidiary obligation of Item 643(40), Temporary Electrolier.  Replace fixed base poles that are located within the clear zone and that will remain in service after October 1 with yielding base poles at no expense to the State.

Use the following load centers to energize the temporary lighting and signal systems.  Provide work needed to modify load centers to provide functional temporary lighting and signal systems according to the NEC.

1.
Permanent load centers installed in Plan location. 

2.
Existing load centers scheduled to remain intact until completion of the project.  Relocate and reuse existing load centers only if they are approved.

3.
Approved temporary load centers with photoelectrical controlled lighting circuits.  Provide a temporary load center when retiring an existing load center that is not approved, and when approved load centers are unavailable.

Approved load centers include load centers UL labeled as Service Equipment, or UL labeled as Industrial Control Equipment and marked "Suitable for use as service equipment".

643-3.13 TEMPORARY SIGNAL SYSTEMS.  Provide temporary traffic signals at the intersection of Kalifornsky Beach Road and the Sterling Highway.  Move traffic through this intersection with fully functional traffic signals, except during shutdowns to change from one system to another.  The Engineer will limit temporary signal system shutdowns to the times when traffic restrictions are allowed in Subsection 643-3.08, Construction Sequencing.  Use flag-control to control the flow of traffic during these shutdowns.

Submit a Traffic Control Plan for each temporary signal system to the Engineer for approval before implementation.  Include the same number of signal heads, signal phases, pedestrian pushbuttons, signs, pavement markings, etc. found in the signal system being replaced or modified in the plan, plus the following details.

1.
A scale drawing of the intersection that includes lanes, their widths, and auxiliary lane pocket lengths.

2.
The location of signal poles, controller cabinet, and the load center that will feed the temporary signal system.

3.
The location, sizes, and type of each signal head.

Temporary signal systems may consist of a combination of the existing systems, relocated components of the existing systems, guyed wood poles, and parts of the permanent signal system.  Provide load centers as required in Subsection 643-3.12, Temporary Electroliers.

Furnish and install materials and miscellaneous hardware required for a functional traffic signal system.  Furnish signal faces with back plates and visors.  Use temporary controller equipment compatible with equipment used in the Central Region.  Materials shall conform to the Plans and Specifications, except the Contractor may:

1.
Install temporary controller assemblies on Type III junction boxes.

2.
Suspend traffic signals from messenger cables provided mounted with standard span wire hangers and secure them with a second cable to prevent misalignment in a wind.  Leave sufficient signal cable slack at each pole to provide for drip loops and to allow realignment of each signal head.

3.
Use a minimum of two circuits to energize the signals of each phase that include two or more signal faces.  The Engineer will allow splices only at the terminal blocks in the signal faces.

Whenever temporary signals include a span wire attached to a permanent signal pole, install a guy on the permanent pole and provide protective collars to prevent chafe damage.  Exclude poles with breakaway bases in span wire supported signal systems.

Maintain fully actuated traffic signals during the normal course of construction by installing loop detectors or a video detection system.  During winter shutdown, provide loop detectors in the signal systems according to Section 6.080 of Chapter 6 of the Municipality of Anchorage’s Design Criteria Manual.

643-4.01 METHOD OF MEASUREMENT.  Under item 6 “Interim Pavement Markings,” delete the second paragraph.

No measurement required to provide a 24-hour toll free (1-800-###-####) "hotline road report" telephone with a prerecorded message, and weekly notices with daily updates.  Work will be subsidiary to Item 643(1), Traffic Maintenance.

Add the following:  Payment for high visibility clothing for workers is subsidiary to other items.

(12/02/03)M109
Delete item 7. Flagging and Pilot Car. and substitute the following:
7.
Flagging and Pilot Car.  Flagging shall be measured by the hour on a contingent sum basis.  Pilot cars shall be measured by the hour for the actual number of hours the Engineer has approved.  Transportation to and from the worksite is subsidiary.

Add the following:

14.
Temporary Detour Bridge.  The temporary detour bridge will not be measured for payment.
In the event a Contractor designed detour structure is used, delays resulting from incomplete, incorrect, or inadequate calculations, plans or installation for the temporary detour structure will not be compensated for payment and contract time extension will not be permitted.

643-5.01 BASIS OF PAYMENT.  Add the following:

The Engineer does not require a change order/directive for Item 643(25), Traffic Control.

TRAFFIC CONTROL RATE SCHEDULE
	Traffic Control Device
	Pay Unit
	Unit Rate

	Construction Signs
	Each/Day
	$ 5.00

	Special Construction Sign
	Square Meter
	$215.00

	Type II Barricade
	Each/Day
	$ 3.00

	Type III Barricade
	Each/Day
	$ 10.00

	Traffic Cone or Tubular Marker
	Each/Day
	$ 1.00

	Drums
	Each/Day
	$ 3.00

	Sequential Arrow Panel
	Each/Day
	$55.00

	Portable Concrete Barrier
	Each
	$60.00

	Temporary Crash Cushion / ET 2000 LET
	Each
	$3,000

	Pilot Car
	Hour
	$65.00

	Watering
	Kiloliter
	$5.25

	Street Sweeping
	Hour
	$150.00

	Power Broom 
	Hour
	$75.00

	Plastic Safety Fence
	Meter
	$8.00

	Portable Changeable Message Board Sign
	Calendar Day
	$150.00

	Temporary Sidewalk Surfacing
	Square Meter
	$12.50

	Flexible Markers
	Each
	$50.00

	Removal of Pavement Markings
	Meter
	$4.00

	Temporary Guardrail
	Meter
	$70.00

	Interim Pavement Markings

   Painted Markings

   Removable Preformed Markings

   Temporary Raised Pavement Markings

   Word or Symbol Markings

   Marking Removal
	Meter

Meter

Meter

Each

Meter
	$0.90

$2.13

$0.24

$40.00

$3.00


Payment for Item 643(15), the Engineer will pay Flagging on a contingent sum basis at the rate of $36/hour.  The Engineer does not require a change order/directive for the flagging pay item. Flagging associated with Change Order work will be paid at the prices agreed to in the Change Order, or on a time and materials basis according to Subsection 109-1.05.  (07/02/03)R222M98

Payment for Item 643(29), Temporary Detour Bridge, includes engineering, labor, equipment and materials, including reinforcing steel, necessary to furnish, install, repair, maintain and remove the temporary detour structure in its entirety and as accepted by the Engineer.  Temporary bridge elements shall become the Contractor’s property upon completion of the contract.  Excavation, backfill, and embankment required for the temporary crossing are incidental and will not be measured for payment.  Base course, temporary pavement, and pavement removal required for the temporary crossing will be placed or removed and paid in accordance with Section 301, 401, and 202, respectively.  Traffic control devices associated with the temporary crossing will be paid under Item 643(25), Traffic Control.

Delays resulting from incomplete, incorrect, or inadequate calculations, plans or installation procedures shall not be compensated for payment and an extension of the contract time shall not be permitted.

Payment for Item 643(40) will be paid on a contingent sum basis at a rate of $2000 for each temporary electrolier.  The price paid for each temporary electrolier includes full compensation for all work involved in getting the Contractor’s plan and materials approved, and moving, furnishing, assembling, installing, and making each temporary electrolier operational.  The price also includes full compensation for installing a foundation, removing and replacing improvements, installing conductors, maintaining the electrical system, installing temporary electrical load centers when load centers are unavailable for use, and removing the temporary electrolier and its foundation when it is no longer needed.

Payment for Item 643(41) will be made on a lump sum basis for the specified temporary signal system installed and accepted.
Add the following pay items:

	Pay Item
	Pay Unit

	643(15)  Flagging
	Contingent Sum

	643(29)  Temporary Detour Bridge
	Lump Sum

	643(40)  Temporary Electrolier
	Contingent Sum

	643(41)  Temporary Signal System
	Lump Sum


SECTION 644

SERVICES TO BE FURNISHED BY THE CONTRACTOR
Special Provisions
644-2.01 FIELD OFFICE.  Delete this Subsection in its entirety and substitute the following:  Furnish and maintain a suitable office for the Engineer, available for occupancy from two (2) weeks before commencing work, through thirty (30) days after issuance of the notice of project completion as defined in Subsection 105-1.15.  The following office requirements shall be met:

1.
A minimum of 200 square meters of floor area.  The office area shall be divided so that it contains an office room separated by a closable door.  The office room shall have a minimum of 15 square meters of floor area.

2.
A thermostatically controlled interior heating system with necessary fuel.

3.
Adequate electrical lighting and 120 volt, 60 hertz power, with a minimum of six (6) electrical outlets.

4.
A minimum of 9 square meters of window area and adequate ventilation.

5.
Adequate parking for a minimum of sixteen (16) vehicles, with one handicap parking space meeting the requirements of Americans with Disabilities Act Accessibility Guidelines (ADAAG).

6.
Attached indoor plumbing with sanitary lavatory facilities and potable drinking water provided.

7.
Six (6) telephone service lines available at the office location.

8.
If a part of the Contractor’s building, it shall be completely partitioned off from the balance of the structure and provided with a separate outside door equipped with a lock.

9.
Located within 1600-meters of the project.

10.
The Engineer's office shall be accessible by disabled individuals from the designated handicap parking space according to the requirements of Americans with Disabilities Act Accessibility Guidelines (ADAAG).

11.
Weekly janitorial service consisting of emptying trash receptacles, vacuuming office area and cleaning restrooms and counter areas.

12.
Provide one mobilization and one demobilization of the Engineer’s office equipment and furniture from Anchorage.

644‑2.02 FIELD LABORATORY.  Delete sub-item g and substitute the following:

g.
1900-liter capacity tank with a pressure pump or a commercial pressurized system.

Add the following:

7. Supply 240 volt, 60 hertz power, a 45 kilogram propane bottle, and a 1900-liter capacity water tank with a pressure pump or a commercial pressurized system for a State provided portable asphalt lab at a location designated by the Engineer.

8. Provide one mobilization and one demobilization of the Engineer's laboratory equipment from Anchorage.

9. Provide sanitary lavatory facilities and potable drinking water.

Special Provisions

Add the following:  Electricity, propane and water supplied for the State provided portable asphalt lab will not be paid for separately, but will be subsidiary to Item 644(2), Field Laboratory.

(09/28/00)R63M98

644-2.05 VEHICLES.  Delete first sentence in the first paragraph and substitute the following: Furnish and maintain six (6) full-size four-wheel drive pickup(s) or sport utility vehicle(s) for exclusive use of the Department throughout the project.  Provide vehicles less than three (3) model years old, in good condition and with less than 36,000 miles on the odometer.

Delete the second paragraph and substitute the following:  Furnish fuels, maintenance, and insurance.  If you are working after October 1, provide studded snow tires for the vehicles you provide for the Department’s use.  Equip vehicles used by the Department with CB radios and yellow lightbars wired into the vehicle’s electrical system with a dash mounted switch easily accessible to the vehicle operator.  Provide Code 3; Model 6005H (formerly PE 6200 LE) lightbars, or approved equal.  Approved equals shall have the following characteristics:

· Four (4) 55 watt rotators with amber filters

· 1200 flashes per minute

· Two diamond mirrors

· 1397-mm in length

You are responsible for normal wear and tear, and any other incidental damage including broken windshields, occurring during the Department’s operation and use.  The Department is responsible for damage to any vehicle caused by its own negligent during operation.

644‑3.01 METHOD OF MEASUREMENT.  Delete subparagraph “vehicles” and substitute the following:

Vehicle.  Per each vehicle provided.  If a replacement vehicle is necessary, no additional measurement for payment will be made.  (08/08/03)R245M98
644-4.01 BASIS OF PAYMENT.  Add the following:
Payment will be made under:

	Pay Item
	Pay Unit

	644(7)  Vehicle
	Each


Add the following Section:

SECTION 645

TRAINING PROGRAM

Special Provisions

645-1.01 DESCRIPTION.  This Training Special Provision implements 23 CFR 230, Subpart A, Appendix B.

As part of the Equal Employment Opportunity Affirmative Action Program, provide on-the-job training aimed at developing full journey status in the type of trade or job classification involved.  The number of individuals to be trained and the number of hours of training to be provided under this contract will be as shown on the bid schedule.

645-2.01 Objective.  Training and upgrading of minorities and women toward journey status is the primary objective of this program.  Enroll minorities and/or women, where possible, and document good faith efforts before hiring of non-minority males in order to demonstrate compliance with this Training Special Provision.  Specific good faith efforts required under this Section for the recruitment and employment of minorities and women are found in the Federal EEO Bid Conditions, Form 25A-301, items 7.b, 7.c, 7.d, 7.e, 7.i, 7.j and 7.l, located in the "yellow pages" of this document.

645-3.01 General.  Determine the distribution of the required number of apprentices/trainees and the required number of hours of training among the various work classifications based upon the type of work to be performed, the size of the workforce in each trade or job classification, and the shortage of minority and female journey workers within a reasonable area of recruitment.

Training will be provided in the skilled construction crafts unless the Contractor can establish before Contract award that training in the skilled classifications is not possible on a project; if so, the Department may then approve training either in lower level management positions (office engineers, estimators, and timekeepers) where the training is oriented toward construction applications, or in the unskilled classifications, provided that significant and meaningful training can be provided. Some offsite training is permissible as long as the training is an integral part of an approved training program and does not comprise a significant part of the overall training.

Credit for offsite training hours indicated above may only be made where the apprentices/trainees are concurrently employed on the project and do one or more of the following: contribute to the cost of the training, provide the instruction to the apprentice/trainee, or pay the apprentice's/trainee's wages during the offsite training period.

Where feasible, 25 percent of apprentices or trainees in each occupation shall be in their first year of apprenticeship or training.

Before award of the Contract, submit Form 25A-311, Training Utilization Report, indicating the training program to be used, the number of apprentices/trainees to be trained in each selected classification, the number of hours of training to be provided, and the anticipated starting time for training in each of the classifications.

Training must begin within two (2) weeks of the anticipated start date(s), unless otherwise authorized by a Directive.  Authorization will be made only after submission of documentation by the Contractor, and approval by the Engineer, of efforts made in good faith that substantiate the necessity for a change.

Contractors may use a training program approved by the U.S. Department of Labor, Bureau of Apprenticeship & Training (USDOL/BAT), or one developed by the Contractor and approved before Contract award by the Alaska Department of Transportation and Public facilities (ADOT&PF) Training Program Representative, using Form 25A-310.

The minimum length and type of training for each classification will be established in the training program selected by the Contractor.  Training program approval by the Department for use under this Section is on a project by project basis.

It is expected that each apprentice/trainee will begin training on the project as soon as feasible after start of work utilizing the skill involved and remain on the project as long as training opportunities exist or until training has been completed.  It is not required that apprentices/trainees be continuously employed for the duration of the contract.

If, in the Contractor’s judgment, an apprentice/trainee becomes proficient enough to qualify as a journey worker before the end of the prescribed training period and the Contractor that individual is employed as a journey worker in that classification for as long as work in that area remains, the individual's training program will be considered completed and the balance of training hours required for that apprentice/trainee shall be waived.

Furnish each ADOT&PF training program trainee a copy of the program (Form 25A-310) to be followed during training on the project, and with a written certification showing the type and length of training completed on the project.  Existing USDOL/BAT apprentices should already have a copy of their program.  No employee shall be employed for credit as an apprentice/trainee in a classification in which that employee has previously worked at journey status or has previously completed a training course leading to journey status.

Periodically review the training and promotion potential of minority and women employees and shall encourage eligible employees to apply for training and promotion.

Provide for the maintenance of records and the furnishing of periodic reports documenting the progress of each apprentice/trainee.  Submit Form 25A-313 by the 15th of each month and provide each ADOT&PF trainee written evaluation reports for each unit of training provided as established on Form 25A-310.

645-3.02 Wages.  Trainees in ADOT&PF approved training programs will be paid prevailing Davis-Bacon fringe benefits plus at least 60 (but less than 100) percent of the appropriate minimum journey rate specified in the contract for the first half of the training period, at least 75 (but less than 100) percent for the third quarter of the training period, and at least 90 (but less than 100) percent for the last quarter of the training period.  Trainee wages shall be identified on Form 25A-310.  Apprentices in USDOL/BAT training programs shall be paid according to approved program.  Beginning wages of each trainee/apprentice enrolled in a Section 645, Training Program on the project shall be identified on Form 25A-312.

645-3.03 Subcontracts.  In the event a portion of work is subcontracted the Contractor shall determine how many of the apprentices/trainees are to be trained by the subcontractor.  Subcontracts shall include this Section 645, Form 25A-311, and Form 25A-310, where appropriate.  However, the responsibility for meeting these training requirements remains with the Contractor; compliance or non-compliance with these provisions rests with the Contractor and sanctions and/or damages shall be applied to the Contractor according to Subsection 645-5.01, Basis of Payment.

645-4.01 Method of Measurement.  The Contractor will be credited for each approved apprentice/trainee employed on the project and reimbursed based on hours worked, as listed in the certified payrolls.  There shall be no credit for training provided under this Section before submittal and approval by the Engineer of Form 25A-312 for each apprentice/trainee trained under this Section.  Upon completion of each individual training program, no further measurement for payment shall be made.

645-5.01 Basis of Payment.  Payment will be made at the contract unit price for each hour of training credited.  Where a trainee or apprentice, at the Contractor’s discretion, graduates early and is employed as a journey worker according to the provisions of Subsection 645-3.01, the Contractor will receive payment only for those hours of training actually provided.

This payment will be made regardless of other training program funds the Contractor may receive, unless other funding sources specifically prohibit the Contractor from receiving other reimbursement.

Payment for training in excess of the number of hours specified on the approved Form 25A-311 may be made only when approved by the Engineer through Change Order.

Non-compliance with these specifications shall result in the withholding of progress payments until good faith efforts documentation has been submitted and acceptable remedial action has been taken.

Payment will be at the end of the project following the completion of training programs approved for the project.  No payment or partial payment will be made if the Contractor fails to do the following and where failure indicates a lack of good faith in meeting these requirements:

1.
provide the required hours of training (as shown on the approved Form 25A-311),

2.
train the required number of trainees/apprentices in each training program (as shown on the approved Form 25A-311), or

3.
hire the apprentice/trainee as a journey worker in that classification upon completion of the training program for as long as work in that area remains.

Failure to provide the required training damages the effectiveness and integrity of this affirmative action program and thwarts the Department's federal mandate to bring women and minorities into the construction industry.  Although precise damages to the program are impractical to calculate, they are at a minimum, equivalent to the loss to the individuals who were the intended beneficiaries of the program.  Therefore, where the Contractor has failed, by the end of the project, to provide the required number of hours of training and have failed to submit acceptable good faith efforts documentation that establishes why the Contractor was unable to do so, the Contractor will be assessed an amount equal to the following damages to be deducted from the final progress payment:

Number of hours of training not provided, times the journey worker hourly scale plus benefits.  The journey worker scale is that for the classification identified in the approved programs.  (10/29/91)S16
Payment will be made under:

	Pay Item
	Pay Unit

	645(1)  Training Program, 4 Trainees/Apprentices
	Labor Hour


SECTION 646

CPM SCHEDULING
Special Provisions

646-2.01 SUBMITTAL OF SCHEDULE.  Delete this Subsection in its entirety and replace with the following:  Submit a detailed initial CPM Schedule at the preconstruction conference for the Engineer’s acceptance as set forth below.

The construction schedule for the entire Project shall not exceed the specified contract time.  Allow the Engineer fourteen (14) days to review the initial CPM Schedule.  If revisions are required, make them promptly.  The finalized CPM Schedule must be completed and accepted before beginning work on the Project.

646-3.01 REQUIREMENTS AND USE OF SCHEDULE.  Delete item 2. 60-Day Preliminary Schedule.

Delete the first sentence of item 3. Schedule Updates.  and substitute the following:  Hold job site progress meetings with the Engineer for updating the CPM Schedule.  Meet with the Engineer weekly, or as deemed necessary by the Engineer.

(12/13/02)R261M98

Add the following Section:
SECTION 647

EQUIPMENT RENTAL

Special Provisions
647-1.01 DESCRIPTION.  This item consists of furnishing construction equipment, operated, fueled and maintained, on a rental basis for use in construction of extra or unanticipated work at the direction of the Engineer.  Construction equipment is defined as that equipment actually used for performing the items of work specified and shall not include support equipment (hand tools, power tools, electric power generators, welders, small air compressors and other shop equipment) needed for maintenance of the construction equipment.

The work is to be accomplished under the direction of the Engineer, and operations shall be done according to the Engineer's instructions.  These instructions by the Engineer shall be given to the Contractor’s supervisory personnel only, not to the operators or laborers.  In no case shall these instructions by the Engineer be construed as making the Department liable for the Contractor’s responsibility to prosecute the work in the safest and most expeditious manner.

647-2.01 EQUIPMENT FURNISHED.  In the performance of this work, furnish, operate, maintain, service, and repair equipment of the numbers, kinds, sizes, and capacities set forth on the Bid Schedule or as directed by the Engineer.  The operation of equipment shall be by skilled, experienced operators familiar with the equipment.

The kinds, sizes, capacities, and other requirements set forth shall be understood to be minimum requirements.  The number of pieces of each equipment to be furnished and used shall be as the Engineer considers necessary for economical and expeditious performance of the work.  The equipment shall be used only at times and places as the Engineer may direct.

Equipment shall be in first-class working condition and capable of full output and production.  The minimum ratings of various types of equipment shall be as manufactured and based on manufacturer's specifications.  Alterations will not be considered acceptable in achieving the minimum rating.  Equipment shall be replaced when, in the opinion of the Engineer, their condition is below that normal for efficient output and production.

Equipment shall be fully operational, that includes the operators, oilers, tenders, fuel, oil, air hose, lubrication, repairs, maintenance, insurance, and incidental items and expenses.

647-2.02 EQUIPMENT OPERATORS AND SUPERVISION PERSONNEL.  Equipment operators shall be competent and experienced and shall be capable of operating the equipment to its capacity.  Personnel furnished by the Contractor, and shall remain during the work hereunder, employees solely of the Contractor.

Furnish, without direct compensation, a job superintendent or the Contractor’s representative together with other personnel as are needed for Union, State, or Federal requirements and in servicing, maintaining, repairing and caring for the equipment, tools, supplies, and materials provided by the Contractor and involved in the performance of the work.  Also, furnish, without direct compensation, the transportation as appropriate for the personnel.

647-3.01 CONSTRUCTION REQUIREMENTS.  The performance of the work shall be according to the instructions of the Engineer and with recognized standards and efficient methods.

Furnish equipment, tools, labor, and materials in the kinds, number, and at times directed by the Engineer and shall commence, continue, and stop several operations involved in the work only as directed by the Engineer.

Normally, the work is to be done when weather conditions are reasonably favorable, six (6) days per week, Mondays through Saturdays, holidays excepted.

The Engineer will begin recording time for payment each shift when the equipment begins work on the project.  The serial number and brief description of each item of equipment listing in the bid schedule and the number of hours, or fractions thereof to the nearest one-quarter hour, during which equipment is actively engaged in construction of the project shall be recorded by the Engineer.  Each day's activity will be recorded on a separate sheet or sheets, verified and signed by the Contractor’s representative at the end of each shift, and a copy will be provided to the Contractor’s representative.

647-4.01 METHOD OF MEASUREMENT.  The number of hours of equipment operation to be paid for shall be the actual number of hours each fully operated specified unit of equipment, or each fully operated specified combination of units of equipment, is actually engaged in the performance of the specified work on the designated areas according to the instruction of the Engineer.  The pay time will not include idle periods, and no payment will be made for time used in oiling, servicing, or repairing of equipment, or in making changeovers of parts to the equipment.  Travel time to or from the project, will not be authorized for payment.

647-5.01 BASIS OF PAYMENT.  Payment for Item 647(1), Wide Pad Dozer, 48 kW Minimum will be paid on a contingent sum basis at the rate of $125/hour.  This shall be full compensation for furnishing, operating, maintaining, servicing, and repairing the equipment, and for incidental costs related to the equipment.  Furnishing and operating of equipment of heavier type, larger capacity, or higher wattage than specified will not result in extra compensation.  (11/12/98)R15M98
Payment will be made under:

	Pay Item
	Pay Unit

	647(1)  Wide Pad Dozer, 48 kW Minimum
	Contingent Sum


Delete this Section in its entirety and substitute the following:
SECTION 660

SIGNALS AND LIGHTING

Special Provisions

660-1.01 DESCRIPTION. Furnish and install, modify, remove, or salvage one or more traffic signal systems, flashing beacon systems, highway lighting systems, sign illumination systems, traffic count systems, electrical equipment on structures, falsework lighting, partial installations for future systems, or combinations thereof, as specified.

Where an existing system is to be modified, reuse the existing material in the revised system as shown on the Plans or specified in the Special Provisions, and salvage or dispose of other materials. 

When required by the Special Provisions, provide an on-site manufacturer’s representative to:

1.
Turn on and adjust the electrical system.

2.
Provide acceptable instruction for the operation and maintenance of the electrical system.

This work also consists of installing light emitting diode luminaires, wiring, controls and other necessary equipment for illuminating the pedestrian guardrail posts and seatwalls.

660-1.02 DEFINITIONS.  Use the definitions in NEMA TS 2-1992, Traffic Control Assemblies, Section 1, Definitions, along with the following:

Electrolier.  The complete assembly of pole, mast arm, luminaire, ballast, and lamp.

Luminaire.  The assembly that houses the light source and controls the light emitted from the light source.  Luminaires consist of hood (including socket), reflector, and glass globe or refractor.

Lighting Standard.  The pole and mast arm that supports the luminaire.

Vehicle.  Motor vehicle licensed for highway use by the State of Alaska.

660-2.01 MATERIALS.  Use materials that conform to Section 740, the Materials Certification List, the Plans, Specifications, and the following:

Concrete
Section 501 (Class A)

Grout
Subsection 701-2.03

Reinforcing Steel
Section 503

Paint
Subsection 708-2.01

Steel Pipe Pile
Section 715

Anchor Plate
ASTM A 709

Galvanizing
Subsection 716-2.07

Special Lighting for the Pedestrian Guardrail Posts, Pedestrian Guardrail Pilasters and Illuminated Seatwalls shall be Color Kinetics light fixtures (as indicated on the drawings), Color Kinetics controllers (as indicated on the drawings), Color Kinetics data/power supplies (as indicated on the drawings), and the other components as shown on the drawings or approved equal.  The components must function as a system and be fully compatible.
1.
Equipment List(s) and Drawings.  Within thirty (30) days after the Contract award, submit eight (8) collated copies of a portfolio of equipment and materials proposed for installation to the Department for review and approval.  Include a table of contents in the portfolio(s) that includes each item’s intended use(s) and the following:

a.
Materials on the Approved Products List:  The Approved Products List does not apply to the 660 items.  Provide catalog cuts of materials to the Engineer for review and approval.

b.
Materials Not on the Approved Products List:  Catalog cuts that include the manufacturer’s name, type of product, size, model number, conformance specifications, and other data as may be required, including manufacturer’s maintenance and operations manuals, or sample articles.

c.
Pole Package.  A complete set of design, fabrication, and installation proposals for each signal and lighting pole.  Include stamped engineering calculations, shop drawings, welding plans, equipment lists, and pole installation plans.

d.
Materials Not Requiring Certification:  Incidental materials incorporated into the work (nuts, ties, bolts, washers, etc.) must meet applicable Specifications and be installed according to manufacturer’s recommendations.  Certification is not needed unless required by the Special Provisions or requested by the Engineer.

e.
Pedestrian Guardrail and Seatwall Lighting Systems:  Submit the following items:

1)
Shop Drawings: Fabrications for the lighting installation within Pedestrian Guardrail Posts, Pedestrian Guardrail Pilasters (three types), and Illuminated Seatwalls.

2)
Using the prototype guardrail post furnished under Item 507(6), provide one (1) completely assembled lighting unit as detailed in the Plans installed in the post.  The assembled unit includes:  the luminaire with “L” connectors, nipples, junction boxes, conduit, and the three conductor 14 AWG wiring.

2.
As-Built Plans.  Prepare three (3) complete sets of red lined as-built plans and keep them current with the construction.  Detail in the as-built plans construction changes made to the Plans.  Include the following information on the appropriate sheets:

a.
Location and depth of conduit runs

b.
Station and offset of junction boxes

c.
Heights of signal faces and overhead signs

d.
A list of equipment, including manufacturer, brand, and model number installed in each controller cabinet

Furnish copies of the as-built plans at least twice a month during construction so that they may be reviewed for accuracy and completeness.  Furnish additional information required to clarify the as-built plans and correct discrepancies.  The Department will not make progress payments for the signal and illumination work completed until reviewing accurate as-built plans reflecting the construction progress.  Correct deficiencies before payment.

Before final inspection of the work, submit three (3) complete sets of as-built plans to the Engineer.  Two (2) colored copies of the as-built plans may be submitted in lieu of keeping the three (3) separate original copies.  If this option is chosen a sample of the method of copying must be approved before starting work on the signal and lighting items.

The Engineer will deliver one copy each to State Maintenance and Operations; Technical Services; and attach the appropriate sheets of the last set in clear plastic envelopes to the inside of each controller assembly and load center.

3.
Warranties, Guarantees, and Instruction Sheets.  Deliver to the Engineer manufacturers’ warranties, guaranties, instruction sheets, and parts furnished with materials used in the work before the Department assumes maintenance responsibilities.

CONSTRUCTION REQUIREMENTS

660-3.01 GENERAL.
1.
Scheduling of Work.  Complete each new traffic signal system, highway lighting system, and sign illumination system and ensure it is ready for operation before opening to traffic the corresponding section of new alignment.


Do not place traffic signal systems in operation until the street lighting is energized at controlled intersections.


Install detector loops and underground conduit before applying new pavement.

Do not pull conductors into conduit until the junction boxes are set to grade, crushed rock sumps are installed, grout is placed around the conduit, and metallic conduit is bonded.

In vehicular underpasses, place soffit lights in operation as soon as practicable after removing falsework from the structure.  Place lighting for pedestrian structures in operation before opening the structure to pedestrian traffic.

2.
Safety Precautions.  Before starting work on existing street lighting circuits, de-energize the system by opening disconnect switches, and/or opening bypass switch plugs, and tagging each opened device as detailed in Part 4, Section 44, Article 440 of NESC.  Where said circuits are under the control of an electric utility, obtain written assurance daily from the utility that the circuit being worked on has been de-energized.

Post suitable signs at load centers when circuits from that load center are being worked on.

Pedestrian signals are usually arranged in pairs at a crosswalk.  Ensure you only disconnect one pedestrian signal per pair at one time.  Failure to do so will cause the intersection to automatically begin flashing operation.

3.
Excavating and Backfilling.  Complete all excavation and backfill required to install the signal and lighting components embedded in the roadway as shown in the Plans, including foundations, conduits, and junction boxes.  Complete this work according to the requirements of Section 643.  Place excavated materials where it will not interfere with surface drainage.

Support and protect conduits and utilities scheduled to remain in service when you encounter them during excavation.

Excavate trenches wide enough to install the number of conduits specified side by side, to provide clearances of at least 65-mm around 53-mm conduits and at least 50-mm around conduits larger than 53-mm, and to compact the bedding and backfill materials according to these specifications.

To install conduits, excavate trenches deep enough to allow for 150-mm of bedding material, the conduits, and at least 760-mm of cover between the top of the largest conduit and finished grade.  For conduits buried behind a curb and under a paved surface, provide at least 450-mm of cover.  Keep the longitudinal profile of trench bottoms free of irregularities that would prevent the assembled conduit run from continuously contacting the top of the bedding material.

Dispose of, according to Subsection 203-3.01, excavated materials remaining after completing the backfill work and excavated material not meeting the requirements of Selected Material, Type C, as specified in Subsection 703-2.07.

Dewater excavations immediately before and during embedding and backfilling operations.  Backfill excavations with materials that meet the following requirements

a.
Around foundations, use material that meets the requirements of Selected Material, Type A.

b.
Within 1.2-m of paved surfaces, embed and backfill over conduits using the material you excavated if it meets the requirements of the lift in which it is located as shown in the applicable typical section.

c.
In all other locations, embed and backfill over conduits using the material you excavated if it meets the requirements of Selected Material, Type C.

d.
Import, when ordered, embedment and backfill materials that satisfy the preceding materials requirements.

Embed conduit between two 150-mm lifts of material gleaned free of rocks exceeding a 25-mm maximum dimension.  Grade and compact the first lift to provide a surface that continuously contacts the assembled conduit run.

Within 1.2-m of paved surfaces and around foundations, backfill in uniform layers no more than 150-mm deep and compact each layer according to Subsection 203-3.04.  In all other locations, compaction may be as approved by the Engineer.

4.
Welding.  Complete welding according to subsection 504-3.01.8.  Welding and approved shop drawings.

Submit shop drawings of the proposed work with the welding plans for approval.  The shop drawings shall include material specifications, component dimensions, the types of welds that will be made, and the proposed type and extent of weld inspection.

When the Plans specify reusing existing poles, repair the existing holes that were used to mount equipment by welding in disks and grinding the welds smooth.  For disk material, use steel that matches the ASTM designation, grade, and thickness of the steel used to fabricate each pole.  Cut disks that match the dimensions of the hole being repaired from pieces of steel plate bent to match the pole’s radius at the hole.  The completed repair shall provide a flush fit and smooth appearance.  Repair the damaged finish according to Subsection 660-3.01.8.

5.
Removing and Replacing Improvements.  Complete the following work at your expense:

a.
Reconstruct with new materials the nonreusable improvements you must remove to complete the work, the repairs of which are not covered by other items in the contract. 

b.
Replace with new materials the reusable items that you damage, which are specified for reuse. 

c.
Reconstruct with new materials all improvements you damage or remove, which do not conflict with the work and are not scheduled for removal. 

Nonreusable improvements consist of cast in place items, including: asphalt concrete pavement, sidewalks, curb and gutter, lawns, and traffic markings.  Reusable improvements include the items that were made before they were installed.  You may not, however, reuse crushed aggregate base material as backfill in the base course if excavation depth exceeds the thickness of the base course.

Complete all reconstruction work according to the Sections that cover the improvements, and leave the work in a satisfactory and serviceable condition.  Use materials that match the existing material type and conform to the Sections that cover the improvements.  Match the alignments, widths, thicknesses, shapes, sizes, cross sections, and finishes of the existing improvements.

If you remove a portion of sidewalk or curb and gutter, remove an entire segment between the weakened plane contraction joints or between an expansion joint and a weakened plane contraction joint.

Before removing a segment of Portland or asphalt cement concrete material, cut completely through the material with a saw along the outline of the area to be removed.  Make cuts neat and true and prevent shatter outside the area removed.

To replace lawns, leave the top of the backfilled excavation low enough to install 100-mm of compacted topsoil.  Match the top of the topsoil with the bottom of the vegetative mat.  Apply seed and keep the seeded areas watered according to Section 618.

Remove, keep alive, and replant trees, shrubs, and plants according to Section 621.  Replace the trees, shrubs, and plants that do not survive with plants of like size and type.

6.
Salvaging or Reusing Electrical Equipment.  When the Plans include existing electrical systems, save the controller assemblies, signal heads, mounting brackets, luminaires, lighting standards, signal posts and poles, mast arms, optical detectors, service equipment, light emitting diode optical units, and junction box lids and all other materials scheduled for reuse.

A controller assembly includes the cabinet and all equipment contained in the cabinet before Contract award, including bus interface units, controller unit, phase selectors, load switches, flasher unit, detector amplifiers, and conflict monitor unit.

Within fifteen (15) days of the Notice to Proceed, complete an inventory of the materials that will be saved in the presence of the Engineer.  Note the location and condition of the materials.  When you find material specified for reuse in an unserviceable condition, the Engineer will determine whether to repair it or replace it with new material, which will be paid for as extra work under Subsection 109-1.05.  Retain a copy of the inventory and give the original documents to the Engineer.

Remove, store, and deliver the saved equipment without damaging it.  Replace at your expense all saved equipment damaged or destroyed before or during delivery or installation.  Deliver all saved equipment not scheduled for reuse to the State Maintenance Yard at 46445 Sterling Highway in Soldotna, Alaska.  Notify Brian Gabriel, Electrician, or Carl High at (907) 262-2199 one (1) week before the planned delivery date.

Remove the unsaved materials from the highway right-of-way, including conduits, junction boxes, conductors, and foundations.  Raze the tops of foundations abandoned in place according to Subsection 660-3.02.  Fill the holes left by removing junction boxes and foundations with selected material type A and compact them as directed.

With approval, after removing all conductors, you may abandon buried conduits that do not interfere with other construction with a credit taken by the Department.  Remove the ends of all abandoned conduits from the junction boxes that will remain in service.

When you reuse the existing and State furnished equipment specified, complete the following work at your expense:

a.
For relocated poles, install new foundations of the type specified and furnish new nuts, bolts, washers, and conduits needed to complete the installations.

b.
For reused electroliers, including those electroliers that will remain on their foundations, install new illumination tap wires and fused disconnect kits.

c.
Clean reused signal heads and luminaires inside and out.

d.
Install new lamps in luminaires and new light emitting diode optical units in the signal heads.

e.
For relocated signal heads, furnish and install the mounting brackets needed to complete the installations.

f.
For reused poles, repair the holes that were made to mount equipment according to Subsection 660-3.01.4. Welding.

g.
For equipment with damaged finishes, including welded hole repairs, provide a new finish on the equipment according to Subsection 660-3.01.8.

h.
Adjust reused junction boxes and the conduit ends in them to the new grade according to Subsections 660-3.04 and 660-3.03, respectively.

If you decide to use new equipment rather than reusing the equipment specified, notify the Engineer of the change and include a submittal per Subsection 660-2.01.1.

7.
Field Tests.  Before acceptance of the work, perform the following tests on electrical systems under this Section, in the presence of the Engineer.  Furnish the necessary equipment needed to perform these tests.  The Department reserves the right to retest, and the test results will govern the acceptance or rejection of the installation.  Replace or repair at the Contractor’s expense, and in an approved manner, faults in material or part of the installation revealed by these tests.  Repeat the same test until no fault appears.

a.
Continuity.  Test each circuit for continuity.

Test each loop detector circuit for continuity at two locations:

(1)
Loop detector at the junction box before splicing with the loop detector lead-in cable must have a value less than 0.5 ohms.

(2)
Loop detector and lead-in cable system at the traffic signal controller cabinet or detector cabinet after splicing in the junction box must have a value less than 5 ohms for single pair lead-in cable and 10 ohms for multi-pair lead-in cable.  The continuity test ohm reading at the traffic signal controller cabinet or detector cabinet must be greater than the ohm reading measured at the loop detector at the junction box.

b.
Grounds.  Test for grounds in each circuit by physically examining the installation to ensure that required grounding bushings, bonding jumpers, and ground rods have been installed and are mechanically firm.

c.
Insulation Resistance Test.  Perform a megohm test on each circuit, between circuits, and between the circuit and a ground.  Measure each detector loop and lead-in cable system at the traffic signal controller cabinet or at the detector cabinet between one loop detector lead-in conductor and the cabinet ground rod.  Ensure the insulation resistance is not less than 100 megohms or the minimum specified by the manufacturer, measured at 500 volts DC.  Disconnect lamps and magnetometer sensing probes before the megger test.  Document these tests in writing, for each circuit, and submit to the Engineer before acceptance of the system.

d.
Inductance Test.  Measure each detector loop and lead-in cable system at the traffic signal controller cabinet or detector cabinet.  The inductance must be in the range of 50 to 500 microhenries.

e.
Circuit.  Energize every signal indication circuit with lamps installed before installing the load switches.

f.
Functional.  Perform the following tests on each signal and lighting system after the component circuits have satisfactorily passed the tests for continuity, grounding, insulation integrity, and circuitry.

(1)
Perform the functional test for each new traffic signal system by running at least 24-hours of flashing operation, followed by not less than five (5) days of continuous, satisfactory operation.  Flashing portion of the test may be omitted for a modified signal system or if there was an existing signal maintained at this location during the construction activity.

The Engineer and the final owner of the signal system will determine if the flashing operation will be required.  If the system performs unsatisfactorily, correct the condition and repeat the test until the system runs for five (5) days with continuous satisfactory operation.

Do not start signal functional tests on a Friday, Saturday, Sunday, a legal holiday, or the day before the legal holiday.

Initially turn on the system between 0900 and 1400.  Before turning it on, ensure equipment is installed and operable.  This includes, but is not limited to, pedestrian signals and push buttons; signal face backplates and visors; vehicle detectors; highway lighting; and regulatory, warning, and guide signs. Aim signal faces as required by Subsection 660-3.08.

(2)
Perform the functional test for each highway lighting system and sign illumination system until the systems burn continuously five (5) days without the photocell, followed by a 5-day operational test using the photocell.

(3)
Perform the functional test for each flashing beacon system for not less than five (5) days of continuous, satisfactory operation.

(4)
Perform a continuous 5-day burning test on each pedestrian overpass and underpass lighting system before final acceptance.

A shut down of the electrical system due to a power interruption does not constitute discontinuity of the functional test if the system is functional when the power is returned.

8.
Repairing Damaged Finishes.  Examine new, reused, and State-furnished equipment for damage to its finish before you put the equipment into service.  Repair the damaged finishes found according to the following:
a.
Galvanized.  Repair damaged areas more than 300-mm away from welds and slip fit areas, by applying a minimum 200 micrometers of zinc-based alloy applied according to ASTM A780.

If the damaged areas are within 300-mm of welds and slip fit areas, make the repair by applying a minimum 200 micrometers of zinc-rich paint applied according to ASTM A780.

b.
Painted.  Repair damage to painted finishes according to the following

(1)
Wash the equipment with a stiff bristle brush using a solution of water containing 7.8 ml of heavy-duty detergent powder per liter (2 tablespoons per gallon).  After rinsing, wire brush surfaces to remove poorly bonded paint, rust, scale, corrosion, grease, or dirt.  Remove dust or residue remaining after wire brushing before priming.

(2)
Factory or shop cleaning methods may be used for metals if equal to the methods specified herein.

(3)
Immediately after cleaning, coat bare metal with pre-treatment, vinyl wash primer, followed by two (2) prime coats of zinc chromate primer for metal.

(4)
Give signal equipment, excluding standards, a spot-finishing coat on newly primed areas, followed by one (1) finishing coat over the entire surface.

(5)
Give non-galvanized standards two (2) spot-finish coats on newly primed areas.

Paint coats may be applied either by hand brushing or by approved spraying machines.  Perform the work in a neat and workmanlike manner.  The Engineer reserves the right to require the use of brushes for the application of paint, should the work done by the paint spraying machine prove unacceptable.

660-3.02 FOUNDATIONS.
1.
Cast-in-Place Foundations.  Cast foundations for posts and poles in holes drilled at each pole’s location shown in the Plans.  Use pre-cast or cast-in-place foundations for cabinets.  Locate the tops of all traffic signal post and pole foundations flush with the adjacent finished:  walkway, shoulder, or surrounding ground.

a.
Form the entire controller foundation and the top 300-mm of pole or post foundations and give the top a smooth steel trowel finish.

b.
Place conduits in the center of the pole-post foundations with clearance allowed for bushings.  If subsurface conditions prevent completing a drilled hole, and when approved, use a corrugated metal pipe (CMP) form as a substitute for the drilled hole.  Consider the savings in concrete to offset the cost of supplying and installing the CMP form.  No additional payment will be made for the CMP formed foundation.

c.
When a CMP is used, over-excavate the area around the form enough to allow for proper compaction around the form.  Perform backfill operations according to Section 204.  Do not use water for drilling operations or other purposes where it may enter the hole. 

d.
Use controller cabinet anchor bolts as recommended by cabinet manufacturer and set with a template.

e.
Place Class A concrete meeting Section 501.  Place reinforcing steel meeting Section 503.  If required, use corrugated steel pipe that is at least 2-mm (14 gage), meeting Subsection 707-2.01.

f.
Drill holes or use forms that are vertical and true to the locations shown in the Plans.  Before placing the form or reinforcing steel cage, remove loose material to ensure the foundation rests on firm, undisturbed ground.

g.
If a reinforcing steel cage is required, place and secure it symmetrically about the vertical axis and securely block it to clear the sides of the foundation.  Use a template to securely support anchor bolt assemblies and conduit ends so they do not move during concrete placement.

h.
Do not permit surface water to enter the hole. Before placing concrete, remove water that may have infiltrated in the hole.  Thoroughly moisten both the forms and the ground before placing concrete.  Pour each foundation in one continuous pour.

i.
Do not erect or place posts, poles, and pedestals on the foundation until seven (7) days after placing the concrete.  Plumb the assembly by adjusting the nuts on the anchor bolts before attaching the galvanized skirt.

j.
Replace, with no additional compensation, finished foundations with anchor bolts that do not match the base plate of the pole or are out of plumb.  Do not modify the anchor bolts or base plate to get the base plate set on the leveling nuts.

k.
Install the bottoms of the bottom leveling nuts in a level plane within 25-mm of the top of foundations.  Generously lubricate the bearing surface and internal threads of top nuts with beeswax and tighten the top nuts according to the anchor bolt tightening procedure included in the contract documents.

l.
Attach a 4 AWG, bare, solid copper wire as a grounding electrode conductor to the #4 spiral bar in the reinforcing steel cage.  Use an irreversible compression connector or cadweld to make the attachment.  Protect the attachment during concrete placement.  In foundations that lack reinforcing steel cages, install 6.5-m of coiled 4 AWG, bare, solid copper wire as the grounding electrode.  Route the conductor to protrude near the top, center of the foundations.  Slide a minimum 150-mm long, non-metallic, protective sleeve over the conductor.  Allow 25-mm of the sleeve and 600-mm of conductor to protrude from the foundations.

2.
Pile Foundations.

a.
Install pipe piles according to Section 505.

b.
Install pipe piles open-ended and to a minimum depth of 4.5-m (less top projection).

c.
Use CJP groove welds for circumferential welds.

d.
Inspect 100 percent of CJP welds using UT or RT.

e.
Backfill and compact the work hole around upper portion of each pile in 200-mm lifts with a soil-cement mixture. (minimum of 4 sacks of cement per cubic meter of soil).

f.
Certify steel pipe piles by matching the stencils on the pipe piles (by 91-m lots) to the physical and chemical tests for the applicable lot.

g.
Use no more than one splice per foundation.  Locate the splice at least 2.1-m from the top of pile.

3.
Foundations.
a.
Install frangible couplings according to the manufacturers written installation instructions.  Use shims furnished by the coupling manufacturer.

b.
Provide new foundations and anchor bolts of the proper type and size for standards that are to be relocated.  Install the anchor bolts on a bolt circle that matches the base plate.

c.
Install a raised Type III junction box on the door side of the controller cabinet, and butt it against the cabinet’s foundation unless installing a one-piece cabinet/junction box foundation.  Extend the top of the controller cabinet foundation 450-mm above the junction box and provide it with a 25-mm diameter drain.  The drain connected to the cabinet interior must empty to the rear and above the ground.  Place conduits in the door side half of the foundation to provide adequate terminal block clearance.

d.
Existing foundations may be abandoned-in-place.  However, remove the tops of the foundations, reinforcing steel, anchor bolts, and conduits to at least 300-mm below the roadway subgrade, sidewalk, or unimproved ground.  Backfill the resulting hole with material equivalent to and compacted to the density of the surrounding ground.

660-3.03 CONDUIT.  Run electrical conductors in conduit, except for overhead wiring, wiring inside poles, and when otherwise specified.  Use rigid metal conduits and fittings for raceways, including bored casings.  Install conduits along the routes detailed in the Plans.  When the routing is not shown in the Plans, route conduits as directed by the Engineer.

1.
When the Plans specify using rigid non-metallic conduit, install rigid metal conduits in structures and foundations, between a load center and the nearest junction box, and on the surfaces of poles and other structures.

2.
Thread and ream the ends of conduits, whether shop or field cut, to remove burrs and rough edges.  Make cuts square and true so that the ends butt together for the full circumference.  Do not use slip joint or running threads for coupling conduit.  When a standard coupling cannot be used for coupling metal type conduit, use an approved threaded union coupling.  Where the coating on ferrous metal conduit has been damaged, paint damaged places with rust preventative paint. 

3.
Until wiring is started, cap conduit ends with standard pipe caps or approved plug and coupling combinations.  When caps are removed, provide the threaded ends with approved conduit grounding bushings.

4.
Bury conduit at least 750-mm below the finished grade.  However, under paved areas behind a curb, bury the conduit at least 450-mm below the top back of curb or abutting pavement, whichever is lower.  See Subsection 660-3.01.3 for backfill requirements.

5.
Install rigid metal conduit under pavements that will not be overlaid by jacking them under pavements up to 9-m wide and under pavements greater than 9-m wide by boring or drilling methods.

6.
When encountering obstructions during jacking or drilling operations, obtain approval and cut small test holes in the pavement to clear the obstruction.  Locate the bottom inside face of the borepit no closer than the catch point of a 1-1/4 H: 1 V slope from the edge of pavement. Do not leave these pits unattended until the means of protection has been approved.

7.
Keep the bottom of trenches for conduit relatively free of sharp irregularities that would cause pinching and excessive bending of the conduit. 

8.
Position conduit ends in junction boxes to provide clearances of at least 63-mm around 50-mm conduits and at least 50-mm around conduits larger than 50-mm.
9.
Sweep conduits through the bottom of junction boxes using 90-degree elbows and nipples.  Add nipples that terminate at least 125-mm above the bottom of all junction boxes and a minimum of 150-mm below the top of the Type IA boxes and 300-mm below the top of Type II and Type III boxes.  When you adjust existing junction boxes to a new grade, replace the nipples as required to ensure these clearances are met.  Extend loop detector conduits without elbows through the junction box wall a minimum of 50-mm beyond the inside box wall, and ensure they drain into the box.

10.
Furnish foundations with conduits as shown on the Plans.  Extend the conduits a maximum of 50-mm vertically above the foundation and slope towards the hand hole opening.  Provide enough clearance between conduits, including protective sleeves, to ensure the installation of grounding bushings on all conduit ends.

11.
Drill a 10-mm drain hole in the bottom of the lower straight section of all elbows and in the bottom of conduits at the low points of all conduit runs.  Smooth the edges of the drilled holes to prevent scraping the conductors.  Cover the holes with a wrap of approved filter cloth secured with self-clinching nylon cable ties.  At the low points of conduit runs, install sumps containing a minimum 0.06 cubic meters of coarse concrete aggregate material.  Compact the aggregate sumps as directed to prevent settlement of the trench backfill.

12.
Provide conduits for future use with grounding bushings, bonded to ground, and capped with an approved plastic insert type plug. Install a polypropylene pull rope with 900 N minimum tensile strength in conduits that are to receive future conductors.  Double back at least 600-mm of pull rope into the conduits at each end.

13.
Mark underground conduit with a continuous strip of polyethylene marker tape that is 0.102-mm thick and 150-mm wide.  Mark the tape with a black legend on a red background and bury it 230-mm (±75 mm) below the finished grade.  Lay two (2) strips of marker tape side-by-side under road crossings.

14.
Where new junction boxes are placed in existing rigid metal conduit runs, fit the conduit with threaded bushings and bond them.

15.
Seal the conduit leading to soffit, wall, or other lights or fixtures below the grade of the junction box by using an approved sealing fitting and sealing compound.

16.
Clean existing underground conduit to be reused in the new system before pulling in the new cables, as follows:

a.
Conduits with reused conductors.  Wherever the Plans show reusing existing conduits that contain in service cables, clean them using compressed air.  Existing cables that will be reused may be left in the conduits while cleaning.

b.
Conduits with no reused conductors.  Ream with a mandrel or cylindrical wire brush and blow out with compressed air.

c.
Use a heavy-duty air compressor that delivers at least 3.5 m3 per minute of air at 758 kPa (110 psi).

17.
Use conduit of larger size than shown on the Plans, when desired.  If used, it must be for the entire length of the run from junction box to junction box.  Reducing couplings are not allowed.  Increase the size of the junction boxes and perform additional work at the foundations due to the use of larger size conduit, without extra compensation.

18.
Conduits may require routing under or over existing culverts or storm drain systems and other underground utilities with additional drains and aggregate sumps at the low spots.

19.
When the Plans specify modifying existing conduit runs, complete the work as required for new installations using the same sizes of type of conduit.  When extending existing conduits to a new junction box or foundation, add no more than 90 degrees of horizontal bend to the extension.  When you install junction boxes in existing conduit runs, remove enough conduit to ensure the conduits meet the requirements of a new installation.

20.
Remove abandoned conduits from junction boxes that will remain in service.

21.
Install expansion fittings, as detailed on the structure plans, where the conduit crosses an expansion joint in the structure.  Provide each expansion fitting with a bonding jumper equivalent to a stranded, No. 6 AWG, copper wire, or equivalent copper braid.  Use expansion-deflection fittings that are waterproof and permit a 19-mm expansion and contraction and a 19-mm deflection without deformation.

660-3.04 JUNCTION BOXES.  Furnish pre-cast reinforced concrete junction boxes of the sizes and details shown on the Plans.  Use cast iron lids.

For junction boxes that contain traffic signal conductors, furnish lids with the word TRAFFIC embossed on it.  For other junction boxes, furnish lids with the word LIGHTING embossed on it.

Install junction boxes at the approximate locations shown on the Plans or when a location is not specific, locate the junction boxes as directed.  Install additional junction boxes to facilitate the work this work will be done at the Contractor’s own expense.  Locate junction boxes so they are not in the roadway, sidewalk, or pathway surfaces.  Where practical, place junction boxes shown in the vicinity of curbs adjacent to the back of curb with their long dimension parallel to the curb.  Do not locate junction boxes in drainage collection areas.

Effectively ground the covers of junction boxes with metal covers.  Use a 900-mm tinned copper braid for Type IA Junction Boxes and a 1.8-m tinned copper braid for Type II and Type III Junction Boxes.

Under all junction boxes, install sumps that consist of coarse concrete aggregate material.  Install the sumps according to Standard Drawings L-23 or T-34.  Compact the aggregate material as directed to prevent junction box settlement.

Place the top of junction boxes flush with the sidewalk grade or top of adjacent curb.  When located in an unpaved section adjacent to a paved shoulder, locate the junction box 25-mm below the finished grade.  Install flush with the surface in paved areas.  Adjust as directed the junction boxes located in areas requiring grading.  Adjust junction boxes located in seeded areas to 50-mm below the surface.

Locate junction boxes immediately adjacent to the pole or fixture they serve with the following limitations:

1.
120-m maximum for signal interconnect conduit runs and 90-m maximum for the other conduit runs that exclusively contain a single cable conduit run or two loop lead-in cables.

2.
58-m maximum for other conduit runs.

3.
If the limitations require additional junction boxes, locate them on equal spacing subject to the above limitations.

660-3.05 WIRING.  Wire cabinets with conductors sized to handle the amperage drawn under full cabinet use.  Make wiring neat in cabinets by cabling wires together with self-clinching nylon ties.  Terminate spare conductors on terminal blocks.  Attach conductors, including spares, to terminal blocks with “spade” type terminal lugs.  Furnish additional terminal blocks if enough locations are unavailable in existing terminal blocks.  Do not splice conductors within cabinets, poles, signal heads, and luminaires.

Pull conductors into conduit only after junction boxes are set to grade, crushed rock sumps are installed, grout is placed around the conduit, and grounding bushings have been installed on conduits.

1.
Pull conductors by hand or by approved commercially built cable-pulling equipment that is specially designed for that purpose.  Do not pull cable by other means.  Equip the cable pulling device with a force limiting circuit and force gauge. 

2.
Use wire-pulling lubricant when placing the cables and conductors in conduit.  Do not allow the tension of the wire or cable to exceed the manufacturer’s recommend allowable tension for the conductor or cable.

3.
When adding new conductors to a conduit with existing conductors, remove conductors and clean the conduit with a mandrel or brush.  Pull both old and new conductors through as a unit.  In a new installation, pull conductors through the conduit as a unit.

4.
Leave at least 300-mm of slack in the bottom of each signal or combination signal and lighting pole of each signal conductor or cable.  Neatly leave at least 900-mm of slack illumination and signal conductor or cable curled up in the bottom of each junction box or splice location.

5.
Separate the neutral for pedestrian push button circuits from the signal light circuit neutral.

6.
Run signal and feeder conductors continuously without splices from a terminal block located in a cabinet, compartment, or signal head, to a similarly located terminal block.  When modifying an existing signal system, splice existing conductors (cables) to new conductors (cables) as required to complete the signal, opticom, and interconnect systems.  Make these splices only in pole bases, signal terminal compartments, or the controller cabinet.

7.
Route highway illumination cable through each lighting pole designated for connection to that cable’s circuit.  Do not splice illumination cable between a load center and a pole or between poles.  Join the individual conductors by using non-insulated overlap type pressure connectors.  Insulate with mastic-lined heat shrink tubing or two (2) layers of one-half lapped UL listed electrical tape.  Do not use wire binding screws, studs, or nuts.  Stagger splices to minimize the overall diameter.

8.
Install loops in 25-mm rigid schedule 80 PVC conduit in the roadway and to the nearest junction box.  Run loop lead-in cable continuously without splices from the controller cabinet to the curbside detection junction box nearest the loop being spliced to the lead-in cable.  Splice the loop(s) to the lead-in cable by soldering at the junction box and encapsulating in a waterproof splice kit.


Multiple loop configurations must have the individual lead-ins, multiple pair, or single pair brought to the controller cabinet for termination.  Make series connection of loop lead-ins in the controller cabinet only.  Wind loops in the same direction with the starting lead marked with an “S.”  Connect the black conductor of the pair shown in Table 660-1 to the “S” designated conductor of the loop.  Connect multiple loop detectors in the same lane so that the adjacent loops are in alternating directions clock wise (CW), counter clock wise (CCW), etc.

9.
When splicing loop detectors to multi-pair loop lead-in cables, complete the work according to the following.

a.
See the Plans for the identifying number assigned to each loop detector and the loops assigned to each loop lead-in cable.  Using this information, splice the loop detector tails to the paired conductors found in each lead-in cable, using the color code in Table 660-1.

TABLE 660-1


MULTIPLE PAIR LOOP LEAD-IN COLOR CONNECTION SCHEDULE

	Loop Detector Number
	Colored Pair

	The lowest numbered loop detector
	Red and Black

	The second lowest numbered loop detector
	Blue and Black

	The third lowest numbered loop detector
	White and Black

	The fourth lowest numbered loop detector
	Green and Black

	The fifth lowest numbered loop detector
	Brown and Black

	Usually a spare pair
	Yellow and Black

	Usually a spare pair
	Orange and Black


b.
Remove a short section of cable jacket and only cut the shielded pairs dedicated to loop detectors being spliced.  Run these pairs, without splices, to the controller cabinet.

c.
Strip the insulation from the ends of the conductors.  With the loop and lead-in conductors parallel to one another, twist the bare ends together and then solder them together.

d.
Insulate and seal each soldered connection with a mastic lined heat shrink tubing; crimp the ends of the heat shrink tubing with a pair of needle nose pliers.

e.
First, crimp and then solder spade terminals to the ends of the shielded pairs in the controller cabinet.

10.
Maintain the electrical isolation between shields and do not allow the drain wires to come in contact at points other than the ground bus in the cabinet.  Tie drain wires to the ground bus at the controller cabinet.

11.
Encapsulate illumination cable splices in rigid 2-piece plastic molds filled with an insulating and sealing epoxy resin.  Furnish molds large enough to complete the splices and encase the cable jackets in the epoxy resin.  Furnish molds rated for 600 volts AC operation and feature fill and vent funnels for epoxy resin.  Fill the splice mold bodies with epoxy resin that is resistant to weather, aromatic and straight chain solvents, and that will not sustain combustion.

12.
Encapsulate loop lead-in and telemetry cable splices in rigid, transparent, PVC molds filled with re-enterable polyurethane electrical insulating and sealing compound.  Furnish splice kits rated for 1000 volts AC operation and direct burial.  Provide re-useable four piece molds that are held together with stainless steel hose clamps.  Two pieces form a cylinder and two flexible end caps seal the ends and allow the conductor entry.  Use molds with dimensions suitable for the splice made, encase the cable jackets, and have fill and vent funnels.

Insert a loose woven polyester web that allows a full 6-mm of insulating compound to flow between the splice and the inside of the mold.  Fill the PVC molds with re-enterable polyurethane electrical insulating and sealing compound that cures transparent, is nontoxic, is non-corrosive to copper, and does not support fungi or mold growth.

13.
Permanently identify cables and single wire conductors by labeling pole bases and cabinets, at each detector loop tail/lead-in cable and illumination cable splices, and in junction boxes adjacent to lighting and signal poles.  When modifying an existing system, label new and existing lighting cables/conductors with circuit numbers at locations noted above.  If the existing circuits are not identified, the Engineer will provide the required circuit numbers.

14.
Label the cables used in the signal and illumination systems with the following legends:

a.
Use the legends included in Table 740-2, for the cables listed.

b.
Use the loop number shown on the Plans to label each tail of loop detectors and the paired loop lead-in conductors in the controller cabinet.

c.
For interconnect cables, use the first letter of the direction the cable follows to the adjacent intersection on each cable.  Add a number suffix if more than one cable is routed to the adjacent intersection.
Furnish the two types of identification tags listed below that feature hand written legends.  Write the legends specified neatly and legibly, using a black marking pen recommended by the tag manufacturer.  Replace at no expense to the State identification tags the Engineer deems illegible.
a.
Use identification cable ties for labeling loop detector tails and the paired conductors included in each loop lead-in cable in the controller cabinet.  Furnish identification cable ties made of nylon that feature a nonmagnetic stainless steel locking device embedded in the head and a tag attached "flag style" to the head.  Use cable ties consisting of a single strap with a minimum size tag of 19-mm by 10-mm.

b.
To label other cables, use cable tags made of nylon reinforced vinyl impervious to the elements and that will not tear.  Provide tags with a 100-mm by 45-mm minimum size that attach flag style at one corner to a single strap.  Furnish yellow tags for labeling signal and interconnect cables and red tags for labeling lighting and feeder cables.

15.
Terminate the control and power cables as shown in Table 740-2.

16.
Connect telemetry cable to a Type No. 66B3-50 terminal block.  Start the wiring at the top with Pair No. 1.  Connect the incoming cable from the computer to the left side of the terminal block, and connect the outgoing cable to the next intersection to the right side. 

17.
Wire luminaires using No. 10 AWG illumination tap conductors that run from the fused disconnect kit in the pole base.


Install a fused splice connector between the line and luminaire ballast tap conductors in the base of every pole equipped with a luminaire.


Attach the conductors to the connector halves with setscrew type pressure connectors.  Provide the plug and socket assembly so the fuse remains in the load side plug without exposing live metal parts when the connector separates and the coil springs are not included in the current carrying circuit.

Make the fused connectors readily accessible from the handhole.  Install tap conductors to prevent slack when their ends touch the top of the foundation.

18.
Retrofit reused poles with new tap wires, fused disconnect kits, and fuses.

19.
Whenever the conductors cannot be terminated as specified in the Plans in circuit breakers due to their size, splice a piece of #8 AWG power conductor onto the end of each conductor using an overlap type, irreversible compression connector.  Insulate the splice with heat shrink tubing.  Complete the splice in the space between the top of the load center foundation and the bottom of the cabinet.  Limit the length of the #8 AWG conductor to 1.5-m.

660-3.06 BONDING AND GROUNDING.  Bond and ground branch circuits according to the NEC and the following requirements.  Make non-current carrying but electrically conductive components, including: metal conduits, junction box lids, cabinets, transformer cases, and metal posts and poles, mechanically and electrically secure to an equipment grounding conductor.  Make fixtures mounted on metal poles, including signal components and luminaires, mechanically and electrically secure to the pole.

Install grounding bushings with insulated throats on the ends of all metallic conduits.  Use malleable iron or steel bushings with a mechanically galvanized or zinc plated finish and a locking stainless steel or brass mounting screw.  Grounding lugs shall either be an integral part of the bushing or consist of an attached tin-plated copper saddle.  Grounding lugs shall feature a stainless steel screw, the centerline of which falls within 20 degrees of conduit centerline.

Install a bare stranded copper wire for the equipment grounding conductor in conduits, except those conduits installed for future use.  Install size 8 AWG conductors, except in those conduits that contain circuit conductors larger than 8 AWG.  In this case, install a wire equal in size to the largest circuit conductor.  Attach the grounding conductors to the grounding bushings, leaving 300-mm of slack between each bushing.  Connect grounding conductors together using irreversible compression type connectors to form a fully interconnected and continuous grounding system.

Retrofit existing spare conduits that will contain new cables exclusively with new grounding bushings.  When the Plans require installing or removing conductors from existing conduits, retrofit them with new grounding conductors sized according to the preceding paragraph.

Bond junction box lids to the grounding conductor using copper braid with a cross-sectional area equal to an 8 AWG conductor.  Connect bonding jumpers to the grounding conductors using irreversible compression type connectors.  Replace missing or damaged conduit and junction box lid bonding jumpers.

Join the equipment grounding conductors from the conduits to the 4 AWG grounding electrode conductor using irreversible compression connectors at Portland cement concrete foundations.  For pile foundations, attach the equipment grounding conductor from the conduit to the pile cap adapter with a listed mechanical grounding connector.

When installing signal poles, signal posts, and lighting standards with frangible coupling bases, run a 1.2-m long grounding conductor from the grounding bushing on the conduit to the grounding lug located in the hand hole of each pole.

Bond slip-base type standards and pedestals by using two (2) conductors from the conduit, one attached with a ground rod clamp to an anchor bolt and the other connected to the grounding lug located in the hand hole of each pole.

Ground one side of the secondary circuit of a transformer.

Install a 19-mm by 3-m copper clad ground rod inside each controller cabinet foundation and a 6 AWG bare stranded copper wire for the grounding electrode conductor.

660-3.07 TRAFFIC CONTROLLER ASSEMBLIES.  Furnish and install solid-state, controller assemblies to operate the traffic signal faces shown on the Plans.  Each controller assembly shall provide the right-of-way, change, and clearance intervals for the phases and overlaps shown on the Plans using intervals and times determined by the Department.

Controller assemblies shall conform to NEMA Standards Publication TS 2-1992, Traffic Controller Assemblies.  Additionally, furnish controller assemblies 100 percent compatible with the proposed Aries traffic signal monitoring system specified in Section 665.  Compatibility includes:  inputs, outputs, telemetry protocol, and the upload and download of RAM data.

Furnish the following test equipment in a fully wired cabinet in addition to the controller assembly shown in the Plans:  two bus interface units, one malfunction management unit, one controller unit, one suitcase tester, and one master controller unit.

Items 660(17A), 660(17B), and 660(17C) consists of the work required to convert the existing controller assemblies at the Binkley Street, Kenai Spur, and Fred Miller Street signals, respectively, to work with the proposed traffic signal monitoring system.  The work at each controller assembly is identical.  A technician from Econolite Control Products will complete the conversions, including the work in each cabinet to:

1.
Replace the Traconex controller unit with an ECPI ASC/2S-2100 controller unit.  Deliver the Traconex controller units to the Soldotna maintenance station.

2.
In the D connector, rewire the pins with logic ground, system command sync, and preemptor assignments incompatible with the ECPI pin assignments.

3.
Install ECPI’s telemetry TIO module.

4.
Rewire the cabinet to provide each loop detector unit channel with its own input to the controller unit, using the sixteen inputs in the A, B, C, and D connectors, and the eight inputs in the telemetry TIO module.

5.
Rewire the cabinet to enable the monitoring system to distinguish between conflict monitor and manually activated flashing operation.

6.
Install a sensor that detects whether the cabinet door is open or closed.

7.
Terminate incoming interconnect cable to an M66 punch down block using ECPI color code standards and complete the interface with the controller assembly.

8.
Make the controller assembly operational and in fully enable communication with the monitoring system.

9.
Furnish two (2) black line sets of controller cabinet wiring diagrams that include the changes and additions made to the existing controller cabinet.

Deliver the fully wired controller cabinets and the equipment installed in each cabinet to the Department for testing before you install them.  At delivery or before purchase, if ordered, submit the following with each controller assembly called for in the Plans:

●
Two (2) black line sets of controller cabinet schematic wiring diagrams.

●
Two (2) copies of the manufacturer’s maintenance and operations manuals for the equipment in the cabinet.

The schematic wiring diagrams must show circuits and parts in detail.  Clearly identify parts by name or number.  Submit the final wiring diagrams for each controller assembly in an AutoCad Drawing Interchange File format (DXF, DWG, etc.) on CD ROM.  Use only the default font style and line type distributed with a basic AutoCad package.

1.
Shop Testing Requirements.

Two (2) weeks before the controller assembly manufacturer ships the equipment, notify the Project Engineer and Scott Thomas, the Central Regional Traffic Safety Engineer, at (907) 269-0639 so Scott can schedule testing with the Northern Region Traffic Safety Engineer.  Allow six (6) weeks for shop testing.

Deliver the controller units, auxiliary equipment, fully wired cabinets, wiring diagrams, and maintenance and operations manuals to:

Department of Transportation and Public Facilities

Signal Maintenance Shop

2301 Peger Road

Fairbanks, Alaska 99709

Attn: Traffic Safety Engineer

Required equipment including wiring diagrams and manuals must arrive in one shipment.  The Department will return partial shipments to the vendor.

The Department will test the traffic signal equipment according to NEMA Standards Publication TS 2-1998, Traffic Controller Assemblies, to ensure it meets the operational and functional requirements of the plans and specifications.

If any piece of equipment malfunctions at any step in the physical, environmental, or operational tests, the controller assembly manufacturer may make on-site repairs within ten (10) days of the date you are notified of the malfunction.  The test will then be restarted at the beginning of the category in which the malfunction occurred.

A malfunction is any occurrence other than normal equipment operation, e.g. a load switch that produces an incorrect signal indication.

The Department will reject equipment that: is not repaired within the ten (10) days grace period, malfunctions twice in the same category, or fails to satisfy contract requirements.  Do not use rejected equipment on projects within the State of Alaska.

Replace rejected equipment with new equipment that features a different serial number and submit it for testing.  The Department will charge you to test replacement equipment, and will deduct the costs from any moneys due or which may become due under this contract.

After the shop tests are satisfactorily completed, the Department will notify you to pick up the tested and marked equipment at the test site.  Pick up the successfully tested equipment within two (2) weeks of notification.  Successful test completion does not relieve the Contractor of the obligations specified in Subsections 660-2.01.3 and 660-3.01.7.

2.
Controller Cabinet Installation.

a.
Install each cabinet on a concrete pedestal foundation detailed in the Plans.  Provide foundations equipped with a screened 25-mm drain that daylights above ground.

b.
Place a 10-mm fillet of silicone caulking between each controller cabinet and foundation to prevent dust and dirt from entering the cabinet.

c.
Install 50-mm of approved foam insulation within the bottom of the cabinet between the control equipment and the concrete base.  Design wiring, terminals, and other items to allow sufficient room for the insulation and a 10-mm thick plywood board.

d.
Install a 10-mm thick, 2-piece AC exterior grade plywood board under the foam insulation.  Cut the plywood to fit within the controller cabinet, not under it.  Cut holes to accommodate the conduits entering the cabinet.  Seal the gaps between the plywood board and cabinet and between the plywood board and conduits with silicon caulking.

e.
Inside each controller cabinet’s foundation, install at least 2.7-m of a 19-mm diameter by 3-m long ground rod in contact with the ground.

f.
Complete the wiring specified in Subsection 660-3.05 and Section 740.

3.
Controller Assembly Operation.  Provide the following operations:

a.
Wire the controller assembly so the signal system flashes per FLASH PROGRAM COLOR table shown on the signal systems plan sheets.

b.
Make the flashing circuit independent of the controller unit.  The flashing circuit must remain in operation upon shutdown of the controller or removal of the controller from the cabinet.

c.
Wire the controller assembly so the removal of the conflict monitor causes the intersection signal system to change to flashing operation.

d.
Accomplish transfer to flashing operation by relays between the normal load switching device and the field terminals.

e.
Operate pedestrian pushbuttons at no more than 24 volts DC.

f.
Wire the components in controller assemblies to override the operation of the components listed below:

(1)
Power failure

(2)
Power restart

(3)
Malfunction management unit flash

(4)
Railroad preemption

(5)
Emergency vehicle preemption

(6)
Manual phase selector control

(7)
Coordination

(8)
Time base control

(9)
Normal controller unit operation

Provide railroad and emergency vehicle preemption operations according to NEMA Standards Publication No. TS 2-1998 Traffic Controller Assemblies, Section 3.7 Preemption and the following:

a.
General.  Preemption units must use the controller unit functional inputs and timings to the largest extent possible.  Signal load switching control must remain with the controller unit.

b.
Railroad Preemption.  The Railroad Preemption Routine must consist of 4 functional intervals in the order listed below:

(1)
Enter Preemption Interval.

(a)
De-energize a fused 120 VAC alarm circuit which may be used for a sign, bell, or beacon.

(b)
Immediately advance to the pedestrian clearance interval of any walk that is being displayed.  On any phase other than the track clearance phase(s), abbreviate the pedestrian clearance interval by a timer with a minimum range of 0 to 30 seconds.

(c)
Following the pedestrian clearance period, the controller must advance into and time normally the vehicle clearance intervals.

(d)
If the preemption is received while in the track clearance phase(s), skip step (b) and (c) above.

(2)
Track Clearance Interval.

(a)
Provide a timing period to allow sufficient green clearance time for any vehicles that may be stopped on or immediately behind the railroad tracks.  The timing must be adjustable over a range of 0 to 30 seconds.

(b)
Following the track clearance period, the controller must advance into and time normally the vehicle clearance interval(s).

(3)
During Preemption Interval.  Allow the controller to operate normally with the exception of not serving those phases that conflict with the railroad crossing.  Keep this interval in effect until the preemption call is removed.

(4)
Leaving Preemption Interval.

(a)
Energize the alarm circuit.

(b)
Immediately advance to the active phase normal pedestrian and/or vehicle clearance interval(s).

(c)
The controller must advance to those phases that were omitted under preemption control when complete control is returned to the controller unit.

c.
Emergency Equipment Preemption.  The Emergency Equipment Preemption Routine must consist of 3 functional intervals in the order listed below:

(1)
Enter Preemption Interval.

(a)
Immediately advance to the pedestrian clearance interval of any walk that is being displayed.  On any phase other than the track clearance phase(s), abbreviate the pedestrian clearance interval by a timer with a minimum range of 0-30 seconds.

(b)
Following the pedestrian clearance period, the controller must advance into and time normally the vehicle clearance intervals.

(c)
If the preemption call is received while in the preempt phase(s), skip step (a) and (b) above.

(2)
Preempt Phase Interval.  Hold the controller in the preempt phase(s) until the call is removed.

(3)
Leaving Preemption Interval.  When the preemption call is removed, the controller unit must immediately revert to normal operation.
660-3.08 SIGNAL AND LIGHTING STRUCTURES.  Install signal and lighting equipment according to the details shown on the Plans and the following:

Determine the shaft lengths and signal mast arm connector plate locations on poles to meet the plan mounting heights of luminaires and traffic signal heads.

Remove burrs and sharp edges from the inside and outside of holes before passing conductors through the walls of posts, poles, mast arms, signal heads, and other equipment.

Furnish all work to install foundations for relocated poles, including: conduit, excavation, reinforcing steel, Class A concrete, anchor bolts, nuts, and washers.

Orient photoelectric control units mounted on top of poles to face the north sky.

To install photoelectric controls on top of electroliers, use a pole top adapter manufactured to fit over the end of poles, General Electric model PTA-PECTL or approved equal.

To install photoelectric controls on signal poles, wood poles and on Type 1 and 1A Load Centers, use a receptacle manufactured to fit the end of a rigid metal conduit, General Electric model MB-PECTL or approved equal.  On signal poles, attach a short nipple to the rain cap using a Myers hub sealed with silicone.

1.
Electrolier Installation.  Before installing electroliers, check the socket position of each luminaire to verify it matches the position indicated in the instructions for the light distribution type shown on the Plans.

Install electroliers with mast arms with a slight rake by plumbing the side of the pole opposite the mast arm.  After the pole has been plumbed, level the luminaire as recommended by the manufacturer.

Install electroliers without mast arms with the centerline of the pole plumb.

2.
Wood Pole Installation.  Place the poles in the ground to at least 1.8-m deep.
After setting each pole in the ground, backfill the space around the pole with selected earth or sand, free of rocks 100-mm or larger, or deleterious material.  Place in layers approximately 100-mm thick and thoroughly compact with mechanical tampers.

Furnish poles that provide a minimum vertical clearance of 5.4-m between the pavement and low point of overhead conductor.

3.
Signal Pole Installation.  Install signal poles with the centerline of the pole plumb.  Install a metal skirt that fits around the anchor bolts and between the top of the foundation and bottom of the base plate.  Secure the skirt with stainless sheet metal screws.

4.
Signal Head Mounting.  Keep signal indications fully and securely covered with a white or light brown material until the signals go into operation.

Furnish elbow pipe fittings, post top adapters without a terminal compartment, and elevator plumbizers with integral serrated contacts that feature 72 teeth.

For signal faces installed on the sides of poles, furnish signal frames that consist of watertight assemblies of 38-mm nominal diameter standard steel pipe, malleable iron or brass pipe fittings, and bronze terminal compartments.  Furnish signal frames that conceal the conductors within the framework.

Furnish vehicular signal frames with a minimum horizontal dimension between the center of the terminal compartment and the axis of the adjacent signal face of 550-mm in side mounted frames and 275-mm in post top installations.

Furnish all terminal compartment with a terminal block containing twelve (12) poles, each with two screw-type terminals.  Each terminal must accommodate at least three 14 AWG conductors.  Provide terminal compartments with a rain-tight door that provide ready access to the terminal block.

Securely attach terminal compartments on the side of poles according to Standard Drawing T-30.10.  Install vertical pipe members plumb.

When installing 5-section vertically stacked signal heads on the sides of poles, secure the vertical pipe to the pole using a steel conduit hanger mounted 150-mm below the top horizontal pipe.

Aim through-phase vehicular signal faces at a point located a distance from the face as shown in Table 660-2.  If two through-signal faces are not visible from this point at a height of 1050-mm above finished grade, consult the Engineer for corrective measures.

Orient pedestrian signal faces at the center of the crosswalk on the opposite side of the street.
TABLE 660-2

THROUGH-SIGNAL AIMING POINT
	85th Percentile Speed

(mph)
	Minimum Visibility Distance (m)

	20
	55

	25
	65

	30
	80

	35
	100

	40
	120

	45
	140

	50
	165

	55
	190

	60
	220


Install framed signals on post-tops using post top adapters with terminal compartments, except one-way signal heads, may be installed on slip-fitters without a terminal compartment.  Provide post top adapters with no terminal compartment made of cast-iron.  Furnish post top adapters that fit over a DN 100 standard pipe and feature two rows of cadmium plated steel setscrews, with three screws in each row.

Provide signal heads that will be mounted on mast arms or pipe tenons with a ferrous or bronze elevator plumbizers.

With two-piece mast arms, do not install signal heads within 300-mm on either side of the slip type field splice.

Install side-mount pedestrian signals using a 2-piece, hinge connected, cast aluminum bracket that mounts directly between the pole and the side of the signal head housing.  The bracket shall provide less than 75-mm of clearance between the head and pole.  The bracket must properly fit round poles 100-mm or greater in diameter and allow a minimum rotation of 30 degrees when mounted on a 100-mm pole.  The bracket shall provide a rain-tight terminal compartment and include a 12-position terminal block.

5.
Pedestrian Push Button Installation.  Install the push button and sign on the crosswalk side of the pole.  Install indicator lights when specified.

Install R10-4B (R or L) push button signs above each push button.  Furnish signs with the arrow pointing in the direction of the appropriate crosswalk.  When channel is used for mounting push button signs, tap the top and bottom sign bolts into the pole.  Install R10-101 stickers, The Meaning of Pedestrian Signals, immediately above and between the R10-4B signs, when two pedestrian push buttons are installed on a pole.

660-3.09 MAINTAINING TEMPORARY AND EXISTING ELECTRICAL SYSTEMS.  This work consists of protecting and maintaining the existing and temporary electrical systems during the life of the contract.  The work includes: locating, repairing, replacing, adjusting, realigning, cleaning, and relocating components of traffic signals, lighting systems, and flashing beacons to keep them wholly operational and positioned according to the Specifications.

If you fail to maintain the electrical system as specified herein, the Engineer will adjust payments according to Subsection 643-3.06, Traffic Price Adjustment.

Furnish the Engineer with the name and phone number of the person who will maintain the existing and temporary electrical facilities at the Preconstruction Conference.  Make this person available at times until the date of Acceptance for Traffic and Maintenance and provide labor, materials, and equipment this person may need to complete repairs ordered by the Engineer.

When beginning work, the Engineer will notify the Contractor and the local maintenance agencies in writing of the transfer of maintenance responsibilities, providing an effective date and time.  Maintenance does not include replacing defective equipment or repairing damage before transferring maintenance responsibility.  Therefore, before starting work on the project, inventory the condition of the existing equipment and document damaged and defective equipment, the Engineer will inspect with the Contractor.  If beginning work before providing the Engineer with an inventory, the Contractor will waive the right to claim extra compensation when the Engineer later finds damaged or defective equipment.

Keep components of the existing and temporary electrical systems operational during the progress of the work, except when the Engineer allows shutdowns to alter or remove the systems.  The Engineer will consider these systems operational when no damaged or defective equipment is found in service, components are clean, located, and aligned as specified herein, and photoelectric controls operate the lighting systems.  The State will pay for electricity used to operate the systems, if the public benefits from their operation.  Furnish replacement equipment compatible with equipment used in the Central Region.

Begin work to repair, replace, adjust, realign, clean, and/or relocate components of an affected system within one hour when ordered by the Engineer.  If work is not complete, the Engineer may have outside forces complete the repairs and deduct the amount billed from monies due the Contractor.

When working on a traffic signal system, print a record of work performed in the diary found in each controller cabinet.  Make sure each entry includes:

1.
The dates and times beginning and completing work, and the names of the crewmembers completing the work.

2.
The characteristics of the equipment failure or faulty operation evident before repair.

3.
The changes made or corrective actions taken.

4.
The printed name and signature of the person responsible for making the repairs or changes.

The Engineer will limit signal system shutdowns to the hours traffic restrictions are allowed in Subsection 643-3.08, Construction Sequencing.  During shutdowns, use flag persons to control traffic.  Provide local traffic enforcement and maintenance agencies 24-hour notice before shutting down a traffic signal system.

Locate existing conduit runs, buried cables, junction boxes, and underground utilities before starting work that may damage these facilities or interfere with these systems.

Where roadways remain open to traffic and the work includes modifying the existing lighting systems, energize the modified circuit by sunset on the same day the Contractor retires the original circuit.

Relocate or replace signal poles, lighting standards, sign poles, flashing beacon poles, load centers, and controller cabinets whenever reducing clearance from the traveled way to less than 1.8-meters.

During the various phases of construction, shift the signal heads to keep them aligned horizontally and vertically with the approaches according to the following:

1.
For overhead signals located 16-m and more from the stop line, maintain 5.3-m to 6.6-m of clearance between the traveled way and the bottom of each signal.  For closer signals refer to the MUTCD for maximum clearances.

2.
For side mounted signals, maintain 2.7-m to 3.4-m of clearance between the traveled way and the bottom of the signal.

3.
Align overhead signals controlling a single lane with the center of the lane.

4.
Align overhead signals controlling two or more lanes with the lane lines separating the lanes.

5.
When the horizontal angle to the side mounted far right signal exceeds 20 degrees, relocate this signal to an overhead location.  Measure the angle 3-m back from the stop line on the lane line between the two farthest left through lanes.

i.
With two or more through lanes, center one signal head over each lane.

ii.
With one through lane and protected-permitted signal phasing, leave the 5-section signal over the lane line and center the signal to be relocated over the through lane.

iii.
Otherwise, install the relocated signal 2.4-m to the right of the signal centered over the through lane.

6.
For pedestrian signals, maintain 2.1 to 2.7-m between the traveled way and the bottom of each pedestrian signal.

7.
Aim signal heads according to Table 660-2 found in Subsection 660-3.08, Signal and Lighting Structures.

When no longer required, salvage original and Department provided equipment according to the Plans and item 6.  Salvaging or Reusing Electrical Equipment found in Subsection 660-3.01, and remove other materials used in the temporary systems from the project.

660-3.10 FALSE WORK LIGHTING.  When required by the Special Provisions, install false work lighting where vehicular traffic with or without pedestrian traffic crosses through or under structure false work.

Provide illumination of the portal faces of false work during the hours from dusk to dawn.  Provide illumination of the pavement and pedestrian openings through or under false work 24-hours a day.

Submit a plan for the proposed lighting installations and do not begin false work construction until the Engineer has reviewed plans.  The Engineer will make a subsequent review after placing false work lights in operation.

False work lighting equipment remains the Contractor’s property and must be removed from the site of the work upon completion of the project or when directed.

660-4.01 METHOD OF MEASUREMENT.  Section 109 and the following:

Item 660(9), Bored Casing.  By the meter along the slope of the bored or jacked casing for the actual length bored or jacked, in place. 

Item 660(11), Traffic Loop.  By each loop unit, complete and in place, including conduit, conductors, and other equipment to the nearest junction box.

Item 660(13), Relocate Electrolier.  By each complete unit, removed, relocated, reinstalled, and functional.  Work associated with installing loop detectors is subsidiary to Item 660(11).  This includes, but is not limited to, saw cutting, asphalt removal, aggregate base course, tack coating, and installing new asphalt concrete.

660-5.01 BASIS OF PAYMENT.  Sign removal and reinstallation required to install foundations, conduits, and junction boxes is subsidiary.  Minor conduit routing changes as directed are subsidiary to existing contract pay items.  Concrete required to complete the foundations is subsidiary.  If no item for Bored Casing is included in the bid schedule, boring is subsidiary to other items of work.

The amount bid for an item shall includes full compensation for all excavation, bedding, and backfill required to install the components shown in the Plans.  Dewatering excavations is a subsidiary obligation of completing the excavation work.

The Engineer will pay for the disposal of all surplus and unusable excavation and for all imported backfill and bedding material at their respective contract unit prices, or as extra work if the contract does not include these items. 

The costs of repairing damage to finishes on new equipment are a subsidiary obligation.

If the Engineer orders soffit lights or lighting for pedestrian structures placed in operation before permanent power service is available, the Department will pay the cost of installing and removing temporary power service as extra work under Subsection 109-1.05.

Furnishing, installing, maintaining (including power), and removing falsework lighting is subsidiary to the items of work involved in the structure that requires the falsework lighting. (06/26/03)R65USC02
Payment will be made under:

	Pay Item
	Pay Unit

	660(1A)  Traffic Signal System Complete at Kalifornsky Beach Road
	Lump Sum

	660(1B)  Traffic Signal Plumbing at Kobuk Street
	Lump Sum

	660(3)  Highway Lighting System Complete
	Lump Sum

	660(11)  Traffic Loop
	Each

	660(17A)  Traffic Signal Modifications at Binkley Street
	Lump Sum

	660(17B)  Traffic Signal Modifications at Kenai Spur Highway
	Lump Sum

	660(17C)  Traffic Signal Modifications at Fred Miller Street
	Lump Sum

	660(28A)  Pedestrian Guardrail Lighting System Complete
	Lump Sum

	660(28B)  Illuminated Seatwall System Complete
	Lump Sum


SECTION 661

ELECTRICAL LOAD CENTERS
Special Provisions

Add the following Subsection:

661-1.03 EQUIPMENT LIST (S) AND DRAWINGS.  Within thirty (30) days following award of the contract, submit four (4) collated copies of a portfolio of equipment and material to be installed.  The Department will review these for approval.  The portfolio(s) shall consist of a table of contents which includes each item’s intended use(s) and the following:

1.
For materials on the Approved Products List: a description that includes product name, manufacturer, model or part number, and the conditions listed for approval.

2.
For materials not on the Approved Products List:  catalog cuts that include the manufacturer’s name, type of product, size, model number, conformance specifications, and supplemented by other data as may be required, including manufacturer’s maintenance and operations manuals, or sample articles.

This information may be included in the portfolio for 660 items.

The Department will not be liable for any material purchased, labor performed, equipment used, or delay to the work before all equipment and materials have been reviewed and approved.

661-5.01 BASIS OF PAYMENT.  Add the following:  Payment of any fees required by the local authority for an electrical inspection and the costs of correcting the deficiencies noted during the inspection shall be considered incidental to the 661 items.

Add the following Section:

SECTION 662

SIGNAL INTERCONNECT

Special Provisions

662‑1.01 DESCRIPTION.  This item consists of work required to furnish and install signal interconnect cable in conduit between the controller assemblies shown on the plans along the route indicated, or on a route as directed by the Engineer.  The item includes cable splicing and the termination of conductors on terminal blocks.

662-1.02 REGULATIONS AND CODE.  Complete the work according to these Specifications and Section 660, Signals and Lighting.  The Department requires third-party certification for high-density polyethylene conduit.

662‑2.01 MATERIALS.  Submit materials for review and approval according to the requirements of Subsection 660-2.01, Materials 1.  Equipment List and Drawings.

Furnish a 25 pair #19 telephone cable conforming to REA Specification PE-39 for the interconnect cable.  Install the interconnect cable in a 50-mm polyethylene conduit.

Encapsulate completed splices in waterproof re-enterable type splice kits of the same type used for loop lead-in cable splices. REA Bulletin 344‑2 entitled "Lists of Materials Acceptable for use on Telephone Systems of REA Borrowers" provides a list of acceptable splice materials.

662-2.02 POLYETHYLENE DUCT SYSTEM.  Install a polyethylene duct system with rigid metal conduit 90 degree elbows at junction boxes to pull the interconnect cable.  The Department will not permit the installation of the polyethylene conduit in a plowed trench.

Furnish a Type III polyethylene duct made from ultra high molecular weight, high-density, polyethylene (PE) pipe, with a minimum yield strength of 22,000 kPa when tested according to ASTM D638.

Use one-piece sections of duct between junction boxes or join two (2) segments of conduit together to form the section between junction boxes.  Join segments by fusing them together according to the manufacturer’s recommending procedure using the equipment they recommend.

Install 305-mm special radius 90 degree elbows that are galvanized rigid metal conduit and third party certified.  Use galvanized king nipples with barbs on one end and pipe threads on the other end for joining the elbows to the polyethylene conduit.

662-2.03 JUNCTION BOX.  Install pre-cast, reinforced concrete Type II junction boxes with stone drains conforming to Standard Drawing T-34.01.

662-3.01 CONSTRUCTION REQUIREMENTS.  Install polyethylene conduits at least 765-mm below finished grade.  At installation, cover conduit ends to prevent water and other materials from entering the duct.

In junction boxes, overlap the two sections of conduit to provide conduit ends that cross one another in the longitudinal profile.  Provide enough overlap to measure 305-mm between the ends of the two special radius elbows.

Mark underground ducts with a continuous strip of polyethylene marker taped.  Furnish marker tape with a black legend on a red background that is 0.102-mm thick and 150-mm wide.  Install the tape 150-mm below finished grade.

Install grounding bushings on the elbows and a bare 8 AWG stranded copper wire for the equipment-grounding conductor in all conduits.  Bond and ground the according to Subsection 660-3.06, Bonding and Grounding.  Keep junction boxes and conduit ends covered until you begin pulling conductors.  Plug conduit openings with duct seal to prevent water from entering the duct system after installing and testing the conductors.

Install Type II junction boxes on 90-meter maximum centers, at abrupt changes in conduit alignment, and maximum delta angles of 45 degrees.

Install interconnect cable without splices between controller assemblies, except when the distance between controller assemblies exceeds the length of cable furnished on a shipping reel.  In these cases, limit the number of splices to one less than the number of reels needed to complete the cable installation.  Submit a plan identifying the junction boxes in which you will make signal interconnect splices to the Engineer for approval before pulling signal interconnect cable.  The Engineer will disallow splices in junction boxes likely to collect surface drainage.

Complete interconnect cable splices in Type II or III junction boxes.  Complete splices according to Rural Electrification Administration (REA) Specification PC-2 for splicing telephone cables.

Furnish the controller cabinets with terminal blocks for the interconnect cable.

662-3.02 EXCAVATING AND BACKFILLING.  Backfill excavations according to Subsection 660-3.01.3.  Excavating and Backfilling.

The Engineer will not allow ripping or plowing for installation of conduit.  Backfill around the polyethylene conduit with a 150-mm lift of material free of rocks exceeding a 25-mm maximum dimension.

Use care backfilling and compacting trenches to prevent damage to junction boxes and conduits.  Replace items damaged during backfill and compaction operations at no additional cost to the State.

662‑4.01 METHOD OF MEASUREMENT.  The Engineer will measure signal interconnect by the meter on the alignment and slope of a straight line that connects the centers of adjacent junction boxes.

662‑5.01 BASIS OF PAYMENT.  The contract unit price paid per meter for signal interconnect constitutes full compensation for furnishing work required to complete the work specified.  Terminal blocks for the interconnect cable shall be paid under Item 660(1), Traffic Signal System Complete. (06/15/00)R67M98
Payment will be made under:

	Pay Item
	Pay Unit

	662(1)  Signal Interconnect
	Meter


Add the following Section:

SECTION 665

TRAFFIC SIGNAL MONITORING SYSTEM

Special Provisions

665-1.01 DESCRIPTION.  Econolite Control Products Incorporated (ECPI) will furnish and install all material, equipment, software, and training required to provide a fully functional monitoring system that facilitates maintenance and operation of the traffic signals using the 25 pair, 19AWG telephone cable shown on the Plans.

665-2.01 MATERIALS.  Provide materials that conform to the following:

1.
Use ECPI’s ARIES version 2.01 or newer software.

2.
Use the computers, monitors, and printers recommended by Scott Thomas, Central Region Traffic Safety Engineer.

3.
Use ECPI’s 1200 FSK telemetry modules.

4.
Use ECPI’s ASC/2M-1000 master controller unit with version 1.57 or newer software.

CONSTRUCTION REQUIREMENTS
665-3.01 GENERAL.  ECPI will complete all work necessary to provide a turnkey traffic signal monitoring system, including the following work to:

1.
Furnish and install two (2) desktop computer systems:

a.
One in the Highway Maintenance Building located at 46445 Sterling Highway near Soldotna, and

b.
The other at the Central Region DOT/PF Headquarters building located at 4111 Aviation Avenue in Anchorage.

2.
Install the master controller unit and two (2) ECPI 1200 FSK modules in the controller assembly located at the Kenai Spur Highway traffic signal.

3.
Furnish a notebook computer to Highway Maintenance for field use.

4.
Setup intersection displays and configure the ARIES software for use.

5.
Train eight (8) ADOT&PF personnel in the use of the ARIES software and in the operation and use of the ECPI ASC/2S-2100 controller units, the malfunction management units, and the ECPI ASC/2M-1000 arterial master controller unit.

6.
Train two (2) Highway Maintenance Electricians, in the operation, maintenance, troubleshooting, and repair of all components of ECPI controller assemblies, and to retrofit existing Traconex controller assemblies with ECPI controller units.

7.
Make the communications system operational upon completion of fieldwork and coach operations personnel during the first two days of operation.

8.
Provide technical support during the first year of operation.

9.
Submit a completion report detailing the work completed.

Only pay those invoices from ECPI recommended for approval by Scott Thomas.

665-4.01 METHOD OF MEASUREMENT.  Section 109.

665-5.01 BASIS OF PAYMENT.  The Engineer will pay Item 665(1), Traffic Signal Monitoring System Complete based on paid receipts plus 15 percent for work recommended for approval by Scott Thomas, Central Region Traffic Safety Engineer.  A directive will not be required to initiate payment for work performed under Item 665(1).

Payment will be made under: 

	Pay Item
	Pay Unit

	665(1)  Traffic Signal Monitoring System Complete
	Contingent Sum


SECTION 670

TRAFFIC MARKINGS

Special Provisions
670-1.01 DESCRIPTION.  Delete this Subsection in its entirety and substitute the following:  This work consist of furnishing, preparing and placing pavement markings at the locations shown on the Plans or as directed.  Meet these Specifications and the applicable portions of the Alaska Traffic Manual.
670‑3.01 CONSTRUCTION REQUIREMENTS.  Delete all paragraphs under item 4. Methyl Methacrylate Pavement Markings. and substitute the following:
a.
General.  Ten (10) days prior to starting work meet with the Engineer for a pre-striping meeting. At this meeting, do the following:

1.
Furnish a striping schedule showing areas and timing of work, placing materials and the Traffic Control Plans to be used.

2.
Discuss placement of materials, potential problems.

3.
Discuss work plan at off-ramps, on-ramps and intersections.

4.
Discuss material handling procedures.

5.
Provide a copy of the manufacturer’s installation instructions and copies of the Material Safety Data Sheets.

b.
Manufacturer’s Representative.  Provide the services of a manufacturer’s representative (the “Manufacturer’s Representative”).  Ensure the Manufacturer’s Representative observes the application of all the pavement marking materials.  Cooperate with the Manufacturer’s Representative and the Engineer to ensure that the materials are placed in accordance with these Specifications and the manufacturer’s recommended procedures.

c.
Manufacturer Certified Installers.  Install methyl methacrylate pavement markings using only striping installers certified by the marking materials manufacturer for the specific striping material and method.  Submit these certifications to the Engineer at the Preconstruction Conference. 

d.
Preparation.  Prepare the roadway surface to receive methyl methacrylate in accordance with these Specifications and the manufacturer’s recommendations.  Clean and dry the roadway surface.  Completely remove contaminants such as dirt, loose asphalt, curing agents, surface oils, or existing road marking materials prior to applying pavement marking material.

e.
Application.  Apply methyl methacrylate marking material according to these Specifications and the manufacturer’s recommendations.  Use equipment designed and capable of properly mixing at the point and time of application and approved by the manufacturer for the type of product being installed.

***deleted***

For longitudinal markings, legends, symbols and transverse markings use manual or automatic application equipment.  Use mechanical bead dispensers to uniformly apply the top coat of beads.  Stencils or extruders are required to form sharply defined markings

***deleted***

(1)
Longitudinal ***deleted*** Markings Surface Applied.  Apply markings for lane lines, edge lines, and centerlines to yield a thickness of 60 mils as measured from the surface of the pavement.  Use Type C material, as specified in subsection 712-2.17.

***deleted

(2)
Transverse Markings Surface Applied.  Apply markings for onlys, arrows, stop bars, gore stripes, railroad symbols and cross walks to yield a thickness of 125 mils as measured from the surface of the pavement.  Use Type C material, as specified in subsection 712-2.17.

f.
Disposal of Waste.  Waste material becomes your property.  This includes grindings and removed marking material.  Do not dispose of or store stripe removal wastes material or asphalt grindings on State property.  Dispose of waste material according to applicable Federal, State, and local regulations.

g.
Sampling.  Record the following readings, and the locations where they were taken, and submit them to the Engineer within 24-hours for evaluation.  Thickness of material ***deleted*** is measured from the surface of the pavement.

(
***deleted***

(
For all ***deleted***  longitudinal applications, measure the thickness of the lines (above the pavement surface), at the time of application, every 90-m.

(
For surface applied transverse markings measure the thickness in three locations for each marking.

(
Inspect the markings initially, and again two weeks after placement, to ensure the material has cured properly.  Remove all soft spots or abnormally darkened areas and replace with material meeting specifications.

(
Measure the retroreflecivity of each transverse marking at three locations, and of each line at intervals not to exceed 150-m.  Take these measurements using a Delta LTL2000 Retrometer, a 30-meter retro-reflectometer, or approved similar device.  Perform testing within 72-hours of curing.

The Engineer may elect to use the Contractors readings or perform additional sampling.

670-3.06 TOLERANCES FOR LANE STRIPING.  Delete this Subsection in its entirety and replace with the following:
1.
Length of Stripe.  ± 50 millimeters

2.
Width of Stripe.  ± 3.125 millimeters

3.
Lane Width. ± 100 millimeters from the width shown in the Plans.

4.
Stripes on Tangent.  Do not vary more than 25-mm laterally within a distance of 30-m when using the edge of the stripe as a reference.

5.
Stripes on Curves.  Uniform in alignment with no apparent deviations from the true curvature.

6.
All Stripes.  Keep the center of the stripe within 100-mm from the planed alignment.

7.
Double Stripes.  ± 6.25 millimeters

8.
Thickness of surface applied.  Minimum specified to a maximum of + 30 mils.

9.
Depth of Inlay Slot.  Minimum 250 mils to a maximum of 290 mils.

10.
Thickness of Inlaid Marking Material.  Fill inlay area completely from the bottom of the inlay to the surface of the pavement.

If it is determined that the material is being placed too thin, or otherwise not to specification, make immediate adjustments to correct the problem.

Methyl methacrylate pavement markings applied by any method will be unacceptable if:

1.
The marking is not straight or wide enough.

2.
The thickness of the line is not uniform or less than specified.

3.
The top of the line is not smooth and uniform.

4.
The material is uncured.

5.
The material blackens or is inconsistent in color.

6.
The inlay slot is not ground to the specified depth.

7.
The inlay slot is not filled to the specified depth.

8.
The edge of the markings are not clear-cut and free from overspray.

9.
The reflective elements are not properly embedded.

10.
The markings exhibit poor adhesion.

11.
The retro-reflectivity of the markings is less than specified and not uniform.

12.
The color is not as specified.

Perform repairs using equipment similar to the equipment initially used to place the materials.  Do not perform repairs in a “patch-work” manner.  If more than one repair is required in a single 90-m section, grind and repair the entire section.

670-4.01 METHOD OF MEASUREMENT.  Add the following:  Thickness will be measured from the top of the marking to the top of the pavement surface.  Marking material placed in a depression left by pavement line removal will not be included in measuring the thickness of the line.

670-5.01 BASIS OF PAYMENT.  Add the following:  There will be no separate or additional payment for the following:

(
Over-runs of material caused by the variation of the gradation of the asphalt.

(
Additional material required to achieve the thickness specified an open-graded pavement.

Milling for installation of the inlaid markings is subsidiary to other items.  Payment includes all costs associated with this item, including the removal of millings.

Item 670(10) includes full compensation for resources required to perform the work according to the Plans and Specifications.  No separate payment shall be made for over-runs of material caused by the variation of the gradation of the asphalt or for additional material required to achieve the thickness specified on open-graded pavement.  (08/10/04)R246M98
Add the following Section:
SECTION 680
TELECOMMUNICATIONS RELOCATION
Special Provisions
680-1.01 DESCRIPTION.  This work consists of constructing ACS and GCI vault and conduit duct system in common and/or individual trenches and on a commonly supported roadway bridged river crossing, in accordance with these Specifications and the Plans.  Portions of the project include ACS and/or GCI facilities installed in common trench with electric utility facilities (HEA).

When the telecommunications utilities are installed with electrical power utilities in the same trench, the trench excavation and backfill shall meet the requirements of Subsection 681-3.03.  The work shall be paid under Item 681(49).
When ACS and GCI facilities are installed outside an electrical joint trench, the trench excavation and backfill work will be paid under Item 680(10).
The vault and conduit duct system includes ***deleted*** single or multi-conduit duct banks and conduit sweeps using 2-inch, 4-inch, and 6-inch PVC and fiberglass conduit, fiberglass expansion joints, couplings, end caps, pull line, sand bedding, sand and concrete encasement, installation of vaults, excavation, backfill, materials and devices required to install, support, secure and provide a complete system for the protection of copper, Coax, and fiber optic cable.  Vaults will be furnished to the Contractor by ACS and GCI as listed herein.

The Contractor shall provide the labor, tools, transportation, and remaining materials to complete the work.

Upon completion and acceptance of the system, the Utilities or their contractors will pull the cable and complete the remainder of the telecommunications systems.

The Contractor shall also provide as-built drawings in accordance with Subsection 680-3.10.

680-1.02 CODES AND STANDARDS.  Conduit system materials and devices furnished shall be in accordance with applicable standard of ANSI, ASTM, NEMA, UL, and the local codes and permits. Conduit systems components shall be installed in accordance with applicable requirements of the NESC.  In a case of conflict between the requirements of the referenced codes, standards, and requirements of these Specifications, the requirements of these Specifications shall govern.  The materials, devices, and construction activities shall be in accordance with the applicable requirements of the Federal “Occupational Safety and Health Standards.”

680-1.03 LICENSING REQUIREMENTS.  The Contractor doing the actual work for ACS and GCI shall be a contractor licensed by the State of Alaska and must have an employee on staff possessing an Administrators License in the Telephone Line work category.  The license must be assigned to the Contractor.  The Contractor doing this work shall be a licensed electrical contractor and must be on ACS’s list of pre-qualified Contractors at the time of bidding.  The Contractor’s employees shall consist of both telephone and electrical qualified staff.  These requirements do not extend to engineering or supervisory personnel of the Contractor.
Only ACS pre-qualified contractors may install ACS telephone facilities.  A list of pre-qualified contractors can be obtained from the ACS Purchasing Department at (907) 564-1414.

680-2.01 MATERIALS.

ACS will furnish the following materials at no cost to the Contractor:

EMS (Electronic Marker System)

48-78 Vault with manhole and cover

18 rolls of Butyltight (6 rolls per ACS vault)

Manhole/Vault Racking

BSW (Buried Surface Wire)

Carlon plastic spacers
***deleted*** GCI will furnish the following materials at no cost to the Contractor:

48 x 30 Fiberglass Reinforced Concrete Vault  with Lid

The Contractor shall be required to supply the conduit materials for this project including tools, hardware, and non-furnished materials necessary to construct and install this system.  The Contractor shall be required to provide the materials necessary for the complete duct bank system including, but not limited to; conduits, couplings, sweeps, expansion joints, end caps, 1/4-inch 3-strand poly pull line etc.  The duct banks will consist of Schedule 40 rigid polyvinyl chloride (PVC) conduit and/or extra heavy wall fiberglass conduit.  Schedule 40 PVC or fiberglass conduit shall be used for the duct banks as specified on the utility staking sheets and Plans.  The utility staking sheets are included in Appendix D.  ***deleted***
Conduit locator plates shall be supplied by the Contractor for GCI installations and shall be used for locating the ends of buried conduits when the ends are not brought above ground.  Conduits shall have a contractor-supplied 1/4-inch 3-strand poly pull line installed.  Open conduit ends shall be plugged with Contractor supplied blank duct plugs equipped with means of securing pull line to the back plate of the plug.

Material submittals shall be reviewed and approved by the Engineer and the Utility’s representative. The Engineer with the concurrence from the Utility’s representative must authorize alternate submittals in writing.






Contractor shall provide a notice to ACS of needed ACS provided materials, through the ACS Construction Clerk, at least seven (7) days in advance of pick up time.  Material shall be picked up for the complete project and not on an as needed or on a daily basis.  Contractor shall sign for materials at the time of receipt.  The Contractor may obtain ACS furnished material at the ACS warehouse, 600 Telephone Avenue, Anchorage, Alaska.  The ACS warehouse foreman will be available for materials issuance between the hours of 0800 to 1200 and 1300 to 1630 daily except Saturdays, Sundays, and ACS holidays.  When necessary to open the warehouse for the Contractor’s convenience and to procure special issuing of material other than during these normal working periods, the Contractor will be billed for the loaded labor rate time involved plus 25 percent handling overhead.  Storage and safekeeping of materials after pickup from ACS shall be the Contractor’s responsibility.  Unused materials shall be returned to the ACS warehouse upon completion of the project.



Contractor shall provide a notice to GCI of needed GCI provided materials at least seven (7) days in advance of pick up time.  Contractor shall sign for materials at the time of receipt.  Contractor may obtain GCI furnished material at the GCI warehouse, 5151 Fairbanks Street, Anchorage, Alaska, between the hours of 1300 to 1600 Monday through Friday.  When necessary to open the warehouse for the Contractor’s convenience and to procure special issuing of material other than during these normal working periods, the Contractor will be billed for the loaded labor rate time involved plus 25 percent handling overhead.  Storage and safekeeping of materials after pickup from GCI shall be the Contractor’s responsibility.  Unused materials shall be returned to the GCI warehouse upon completion of the project.


680-2.02 VERIFICATION OF DIMENSIONS.  The exactness of dimensions given on the Plans and utility drawings are not guaranteed.  The Contractor shall field verify the accuracy of the dimensions.  In cases of interrelation with other work, the Contractor shall verify in the field the dimensions relating to the contiguous work.  Errors due to the Contractor’s failure to verify dimensions shall be rectified promptly at the Contractor’s own expense.

680-3.01 GENERAL CONSTRUCTION REQUIREMENTS.  Close coordination between ACS, GCI, and HEA plan sheets and specifications (Section 681) is necessary to construct this joint system.  Comply with construction notes on ACS and GCI plan sheets.

One (1) week prior to the pre-construction meeting the Contractor shall submit a written work plan for approval.  Once the work commences, the Contractor, the Engineer, and the ACS and GCI representatives shall meet at the end of each week to review and validate the work completed to date and review the Contractor’s schedule for the following week’s work.  The Contractor shall submit in writing the anticipated hourly work shift schedule by the Wednesday noon prior to the workweek.

The ACS and GCI representatives reserve the right to suspend the telecommunications work, through the Engineer, at any time the Contractor fails to meet the requirements set forth herein, until such time as the Contractor makes the necessary corrections.  Suspension of work will not entitle the Contractor to an extension of time for the completion of the project and will not entitle extra payment for costs incurred.

***deleted***

The Contractor shall coordinate construction operations with the ACS and GCI representatives and the on-site crew foremen.  ACS and GCI crews shall be allowed access to the job site for cable installation and splicing operations with an advanced 24-hour notice to the Contractor.

The Contractor shall not begin excavation of the trench until personnel, materials, and equipment are present to complete the work in the most expedient manner.  Vaults shall be constructed within an allowable tolerance of 0.1-foot of the plan location and elevation in any phase of the construction.  Final grade of the vaults shall be field verified by the Utility’s representative and the Engineer prior to backfill.  The Contractor shall backfill the vault and trench excavations within 48-hours.  At no time shall the Contractor leave exposed more than 100-feet of open trench at end of shift without written authorization of ***deleted** the Engineer and concurrence by the Utility Representative.

Construction shall be arranged so the trenches will be left open for the shortest practical time to avoid creating a hazard and to minimize the likelihood of trench collapse due to other construction activity, rain, and accumulation of water in the trench, etc.  Temporary bridging utilized by the Contractor shall be approved by the Engineer prior to installation.  This does not relieve the Contractor of responsibility for providing bridging of sufficient size or strength.  Bridging open to public traffic will provide a smooth driving joint.

The Contractor shall be responsible for locating, shoring, and protecting property, (real and personal) in the vicinity of the project.  The cost of shoring and otherwise securing property shall be included in the Contractor’s bid.

While endeavors to reflect the location of the sewer, water, storm drains, electric, telephone, gas lines, key boxes, valves, and poles in the Plans, it shall be the Contractor’s responsibility to establish the location of each facility by calling for field locates in accordance with Subsection 105-1.06, Cooperation with Utilities.

The Contractor is advised that project operations are within a restricted access corridor and the staged materials, equipment, and vehicles shall stay off the traveled surface.  Use of the wide shoulders and turnouts shall be at the permission of the Engineer.  Use of private property for this purpose shall be granted in writing by the property owner and approved by the Engineer prior to its use.

If construction or excavation requires the removal of existing facilities owned by others on the provided telephone easements or Rights of Way, the Contractor shall be responsible for coordinating with the property owner and for reestablishing lawns, driveways, fences, roadways, parking lots, and asphalt.  Restorative work will be completed as soon as practical after the installation, but in no case shall the period of time exceed two (2) weeks after the installation.

680-3.02 TRENCH AND PAD EXCAVATION AND BACKFILL.  Excavation work shall be accomplished in accordance with this Section and Section 204, Structure Excavation for Conduits and Minor Structures.  Excavation shall be inspected and approved by the Engineer before the duct installation is started.


Existing underground utilities shall be identified, located, and proper care taken not to damage them. Coordinate support of exposed or excavated facilities with the Utility representative.  The Contractor shall hand dig and air knife within 4-feet of telephone utility surface locate.  Extreme care is required around existing fiber-optic and copper communication cables.  The Contractor’s 

liability exposure to contractor-caused damage to existing facilities is high.  Exposure of existing facilities shall be considered incidental and such costs shall be incorporated into the units, provided no other payment shall be considered or authorized.  It shall be the Contractor’s responsibility to establish the location of each facility by calling for a field locate in accordance with Subsection 105-1.06, Cooperation with Utilities.

When a minimum cover of 4-feet in the Department’s right of way embankment cannot be maintained, the Contractor shall, obtain written approval from the Engineer and the Utility’s representatives to vary the depth requirement.  Where design depth cannot be obtained the Contractor shall supply concrete encasement for protection of the installed ACS and GCI facilities.

Trench depth shall be as shown on the Plans and as staked in the field.  Maintain a 30-inch depth below the bottom of the excavation.  Trenches shall be of the necessary width allowing compaction equipment to be utilized and for proper laying of conduit and installation of pads.  The trench unit shall include the labor and equipment necessary to construct the facility in accordance with the Plans and Specifications.  Extra compensation shall not be granted for hand digging and/or utilization of an “air knife”.  The banks of the excavation shall be sloped so as to conform to the prevailing safety requirements.

Trench transition areas shall be gradual in terms of depth.  Offset conduit bends shall not be permitted.  At transition locations, the “shallow” trench transition to meet the “deep” trench at a slope not to exceed 10:1.  Work associated with the trench transitions shall be incidental to the construction of the trench unit and not be considered a separate pay item.

The routing of the ducts shall be as shown on the Plans unless the conditions encountered are such that changes are necessary to accomplish the work.  In the event rock or other obstructions are encountered during the trenching operation so the ducts and pads cannot be installed, the Contractor shall inform the Engineer of the nature and extent of the difficulty encountered for his review and verification.  The Engineer, with the approval of ACS and GCI, will determine whether the duct is to be rerouted, trenched through the obstructed area, or advise on another suitable change.  Such changes shall be forward priced under a written change order in accordance with contract documents.

The bottom of the trench must be transversely level to provide a uniform bearing and support of the ducts for its entire length.  Where unsuitable materials such as hard pan, organics, or rocks are encountered, and when directed by the Engineer, the Contractor shall over-excavate the trench to a minimum depth of 1-foot.  Type A material shall be installed as required to bring the trench bottom up to the specified grade.

***deleted*** The trench excavation shall be kept free of water. Care shall be exercised to minimize the likelihood of water flow within the trench causing deterioration of the excavation.  If this occurs, the trench will be cleared to the required depth before installing the ducts.  Dewatering is the responsibility of the Contractor, the cost for dewatering shall be incorporated within the units provided no other payment shall be considered or authorized.

Rocks or other materials, which could damage the duct, shall be removed from the trench bottom before placing the duct.  Care shall be exercised to minimize the likelihood of water flow since this may cause trench damage and reduction in trench depth.  When this occurs, the trench must be cleared to the required depth before installing the ducts.  Dewatering is the responsibility of the Contractor, the cost for dewatering shall be incorporated within the units provided; no other payment shall be considered or authorized.

Backfill inside the structural prism shall be composed of materials meeting the requirements as specified on the Plans.  Materials shall be deposited in layers not exceeding 8-inches and each lift (excluding sand) shall be compacted to 95 percent of the maximum density in accordance with Subsection 203-3.03, Construction of Embankments with Moisture and Density Control.  Costs associated with the excavation, backfill importation, and excavation disposal shall be included in Item 681(49) or Item 680(10).

While operating in open unimproved right of way, the Contractor may use native materials.  Native materials -providing they conform to ***deleted*** the minimum requirements of Selected Material, Type C, as specified in Subsection 703-2.07, Selected Material, shall also pass a 0.075-mm sieve.  Native backfill material shall be placed in layers and compacted as directed by the Engineer.  Excavated material for backfill shall be placed in an orderly manner and at a distance from the excavation conforming to State and/or Federal safety codes.

The Contractor shall provide bedding sand to encase the conduit with a minimum of 2-inches of bedding and 6-inches of cover above and along side of the conduits.  The sand shall meet the requirements of Subsection 680-3.08.  Sand will be water flushed around the conduit to ensure the filling of voids.  Sand placed for encasement shall be water-tamped and floated to assure good compaction.

The Contractor shall install buried marking tape as indicated in the Plans.  Marking tape shall be installed 18-inches above the buried facility.  The Contractor shall install tape in the center of trench face up and hold tape in place with earth as needed to prevent displacement during backfill.  Installation of marking tape shall be included in the cost of trenching.

Work across roadways shall be accomplished in accordance with Section 643, Traffic Maintenance.  Duct and vault installations shall be to the allowable tolerance as specified by the Plans.  Deviations to the designed elevations shall be approved in writing by the ACS and GCI Representatives and the Engineer.  Costs of corrections to any deviation of the design elevation without authorization shall be at the Contractor’s own expense.

680-3.03 GENERAL CONDUIT INSTALLATION REQUIREMENTS.  Ducts and conduits shall be installed to conform to the line and grade shown on the Plans or as directed by the Engineer.
Conduit feed chutes shall be as manufactured by American Tractor Equipment Corporation or an acceptable equal.

The conduit path inside of the feed chute shall be free of burrs, sharp edges, or surface roughness. Welds shall be smooth.  Gussets or stiffeners on the divider gate in multiple chute designs shall not interfere with the smooth passage of the duct.  Clearances in the multiple chute configurations shall be maintained under operating conditions.  Divider gates shall not shift or deflect under load.  The feed chute shall have a removable gate to allow the conduit to be removed from or inserted into the feed chute at any intermediate point between splice locations.

In cases where the conduit passes above or below an underground utility line, culvert or other buried inverts the Contractor shall maintain a minimum horizontal and vertical clearance of 2-feet from the conflicting obstruction.  Contractor may be required to over-excavate trench in order to provide adequate cover for the conduit installation.  Contractor shall ensure smooth transitions of trench over abrupt terrain and will be required to over-excavate to provide a smooth uniform installation of the conduit.  Such over-excavation is to be incorporated within the provided units; no other compensation shall be considered or authorized.  Contractor is advised to contact the ACS and GCI representatives and the Engineer to determine if an over-excavation is required.  When the clearances cannot be obtained the Contractor shall supply concrete encasement for protection of the installed ACS and GCI facilities.

The Contractor shall be required to transition ACS and GCI conduits, maintaining the 2-foot clearance, to terminate in pedestals, cabinets, and manhole/vaults.  GCI pedestal, cabinets, and manholes/vaults shall maintain a minimum of 6-foot separation from power pedestals, cabinets, and manholes/vaults.  Such transitions may require sweeps and elbows to maintain adequate clearance from other utility facilities.  The Contractor shall not be allowed to install ACS or GCI conduits under other utility surface equipment.  Transition of ACS and GCI conduits to provide proper clearance shall be incorporated within the conduit units; no other compensation shall be considered or authorized.

Alignment transitions and equipment entrance will mandate the use of pre-manufactured sweeps or elbows.

Defective conduit shall not be installed and shall be removed immediately from the site of the work. Particular care shall be taken to keep concrete or other substances from the inside of the conduits during construction.  The Contractor shall utilize temporary conduit end caps for all conduit-entering vaults or for buried conduit ends.  The Contractor is solely responsible to ensure duct bank conduits are correctly labeled as defined in the Plans.  Conduit labeling shall be done at each conduit joint and at every manhole/vault termination.  Deviations for conduit terminations as defined in the Plans shall be repaired at the Contractor’s own expense.

Obstructions encountered while mandreling conduit shall be located, cleared and/or repaired by the Contractor at the Contractor’s own expense.  The Contractor is responsible for anchoring the installed system to ensure flotation does not occur.  The Contractor shall submit an anchoring design to the Engineer for approval prior to its use.  The Contractor shall design and provide anchor stakes to prevent the conduit from floating.  The Contractor shall be responsible for the effectiveness and shall bear the costs incurred if "flotation" or misalignment occurs.  The use of 1/4 or 1/2 yard sandbags may be utilized by the Contractor only if the duct bank is supported by sand encasement prior to their use.

Mandreling shall be suitable for both PVC and fiberglass conduit joints.  The Utility’s representative will approve the mandreling prior to use.

The Contractor shall clean and test the conduits prior to ACS and GCI installing cables in the conduits.  Conduit, which will not be immediately used, shall be plugged with an airtight seal at each end and marked with an electromagnetic underground marker by the Contractor.  Foreign materials, earth, sand, and gravel shall be removed from the conduit.  As a clearance test the Contractor shall pass a ridged mandrel being not less than 6-inches long, and not less than 1/4-inch diameter of the I.D. of the conduit.  The Contractor shall leave in place a contractor-provided 1/4-inch 3-strand poly pull line in the conduits.  This work shall take place in the presence of the Utility’s representative. The Utility’s will require four (4) calendar days written notice prior to proofing of ducts. A copy of the notice will be supplied to the Engineer.   The pre-measured jet line shall be measured and recorded by the Utility’s representative and verified by the Contractor’s signature in the presence of the Engineer.  The above requirements shall take place prior to the installation’s acceptance by ACS or GCI.  The Contractor shall identify and expose any area that cannot pass a mandrel and repair contractor-caused defect at the Contractor’s cost.  The Contractor and the ACS and GCI representatives shall measure and record the pedestal to pedestal or vault to vault distance of the installed duct and record that measurement on the Plans provided by the Engineer.

Proofing of duct shall immediately follow conduit installation from access point to access point.  Proofing of ducting shall be considered incidental and included with the conduit installation costs.

The Contractor shall maintain a complete and accurate record of conduit offsets and conduit distances.  The Contractor shall supply the Engineer with a complete log of conduit distances within five (5) days after installing the conduits.

680-3.04 INSTALLING CONDUIT.   The inside of the PVC and fiberglass conduit fittings and the ends of the PVC and fiberglass ducting shall be painted with solvent cement as prescribed by the manufacturer to make a waterproof connection.  Conduits shall be driven together by rubber mallet until the full bell end has received the joining conduit.  Conduit joints shall be marked with the appropriate Alfa designator for the duct design.  The Contractor is solely responsible to ensure the appropriate conduit enters the vaults at the design location.

The Contractor shall install the conduit in open trench as to manufacturer’s recommendations and as depicted in the Plans, with no more than 5-degree deflection per 10-foot of run.  Duct Banks of three or more conduit shall required ACS supplied Carlon plastic spacers at 5-foot intervals, unless otherwise directed by the ACS representative.  Fiber banding shall be required at 4-foot intervals on duct banks of four or more.  Joints in a stack configuration shall be staggered 2-feet. As a clearance test the Contractor shall pass a ridged mandrill being not less than 6-inches long, and not less than 1/4-inch diameter than the I.D. of the conduit.  The Contractor shall then leave in place an ACS provided pull line.  The cost of mandreling and installation of jet line shall be considered incidental and shall be incorporated into the cost of the conduit.

Conduit installations shall be cleaned of dirt and debris.  Terminating conduit ends shall be secured with temporary end caps and those terminations below grade shall be installed with an EMS for the appropriate utility.  Terminations in a telephone vault shall be either duct sealed, mortared, or urethane foamed at the direction of the Utility’s representative.  Conduit runs may require the installation of expansion couplings as shown in the Plans and utility assembly drawings.

The Contractor may be required to field bend the PVC conduit as set forth on the Plans; however, the Contractor shall make available standard manufactured 5, 11.5, 22.5, 45, and 90 degree PVC and fiberglass conduit sweeps at the locations indicated on the Plans and at the direction of the Utility’s representatives.  Field bending by the Contractor will only be authorized by the Utility’s representative.  The representative will inspect PVC conduit formed and bent by the Contractor prior to installation.  Deformed bent conduit will be unacceptable and will be removed and replaced at the Contractor’s own expense.  The cost of field bending conduit shall be considered incidental to the conduit.

The Contractor shall design and provide anchor stakes to prevent the conduit from floating.  The Contractor shall be responsible for their effectiveness and shall bear the costs incurred if “floatation” or misalignment occurs.

680-3.05 ***deleted*** PREFABRICATED VAULTS.  The Contractor shall install telecommunications vaults as to the line and grade as indicated in the Plans and field verified by the ACS and GCI representatives.  ACS and GCI will provide the vaults.  The Contractor will be responsible for transporting of the vaults to the work site, excavation to design grade of pad, separation geotextile fabric, placement of select material, ground rods and copper ground wire, vault installation to finish elevation.

Vaults shall be constructed within an allowable tolerance of 0.1-foot of the plan location and elevation in any phase of the construction.  The Contractor shall backfill vault installations within 48-hours.  Subbase preparation shall consist of excavating to a depth of 1-foot below the designed grade of the telephone vaults.  The Contractor shall then place separation geotextile fabric and NSF material being Type Aor D-1 as required to bring the over-excavation up to the bottom grade of the vault and compacted to 95 percent of the maximum density.

***deleted*** If the gravel foundation proves to be inadequate to support the vault, the Contractor shall remove the vault and re-compact to meet the requirements.  Subgrade shall be leveled on all sides and smoothed in preparation for the vault base.  In the event of standing water the ACS or GCI representative may require 6-inch minus washed rock for the vault foundation.  Trench sections within 8-feet of vault conduit entries shall be compacted to the requirements as stated above.  ACS prefabricated vaults are installed in sections and require primer coat and Butytight vault joint sealer between sections.

Vault Type and Weights:

ACS





GCI

Type = 48 x 78



Type=48x30

Base = 794 kg (1,750 lb)


Fiberglass Reinforced Polymer Concrete

1-foot Riser = 499 kg (1,100 lb)

Weight=158.76 kg (350 lb.)

2-foot Riser = 998 kg (2,200 lb)

Lid = 1225 kg (2,700 lb)

Knock outs are provided for conduit entries and terminations in a telephone vault.  Knock outs shall be either duct sealed, mortared, or urethane foamed at the direction of the ACS representative and the Engineer.  The Contractor shall ensure terminations into a vault are sealed to prevent water intrusion.  In setting a vault, the Contractor assumes responsibility for the costs of transportation, installation, sealing, repair, and maintenance of the vault until accepted by ACS.

The Contractor will place two (2) 8-foot ground rods, one on each end of each vault excavation.  Ground rods shall be driven from the base level down and connected to the vault ground wire leaving a 6-foot loop of that same wire inside the vault as shown in the Plans.  An additional MGN ground wire, bonded to the multi-neutral ground to power is required if available.  The vault frame and cover shall be set to the designed finished grade of the proposed paving or existing ground level as designated by the Engineer.

The Contractor shall verify conduit entries while proofing conduit and label conduit entries per design within the manhole.  The Contractor shall install manhole racking and cable hooks at the direction of the ACS representative.  The Contractor shall remove interior debris after the manhole installation has been completed.

680-3.06 CONCRETE ENCASEMENT.  The Engineer may require concrete encasement with 3/4-inch aggregate 5-1/2 sack mix class A concrete.  Full encasement may require reinforcement with #3 rebar 15-inch on center all directions.  Anchoring of reinforcement to existing concrete structures shall be with approved epoxy or as directed by the Engineer.

680-3.07 DISPOSAL OF WASTE EXCAVATION.  Waste excavation shall be disposed of to a contractor-provided, Department-approved disposal site.  Trench spoil removed from the site is to be incorporated into the bid units; no other compensation shall be considered or authorized.  Waste disposal areas shall be feathered into surrounding grounds with no noticeable break or variation readily discernible and existing drainage patterns shall be maintained.  Trench spoil removed from the site is to be incorporated into the bid units; no other compensation shall be considered or authorized.

680-3.08 SAND BEDDING.  ***deleted*** The Contractor shall provide bedding sand meeting the following:


Sieve Size
Percent Passing by Weight
6.25mm or 1/4-inch
100 %

0.075mm or No. 200
0-6 %

The cost of sand bedding shall be subsidiary to the trench item.

680-3.09 SURVEYING AND STAKING.  The Contractor shall supply survey services for right of way, trench centerline, and offsets for manhole and pedestal placement.  Contractor is responsible for conduit alignment and changes to the alignment shall, as per the Plans, be subject to the approval of the Engineer and the ACS and GCI representatives.  Pedestals, manhole/vaults, and telecommunications conduit shall be located and staked at the alignment and elevations indicated on the Plans.  It shall be the Contractor’s responsibility to schedule a physical check of the line and grades prior to placing any of the pedestals and conduit.

Ducts shall be constructed to within an allowable vertical tolerance of 0.1-feet and a horizontal tolerance of 0.2-feet from the indicated plan locations.

680-3.10 AS-BUILT DRAWINGS.  A complete and accurately dimensioned record of the deviations, deletions, additions, and alterations from and to the Plans and Specifications shall be maintained by the Contractor to indicate the work as actually installed.  A read-only CD disk with ACS’s AutoCad 2004 design-drawing files will be provided by ACS to the Contractor.  A read-only CD disk with GCI’s AutoCAD 2002 design-drawing files will be provided by the departments duct bank design contractor to the Contractor. Two (2) of each final redlined as-built drawings shall be delivered to the ACS and GCI representative and the Engineer prior to final acceptance of the system.

The Contractor shall maintain an accurate record of the underground location of all the telephone conduits installed on the prints provided by ACS and GCI.  The prints shall include the references to the road centerline, existing landmarks, and exact locations of the pedestals and manhole/vaults.  As-builts shall note the bottom and top elevations of the duct bank at road crossings and at 15-meter intervals along the centerline alignment.  As-builts shall note obstructions i.e. existing utilities, culverts and line grade and elevation changes.  Reference to ACS and GCI orientation in joint trench shall also be noted.  When the ACS and GCI conduit system is completed, the Contractor shall certify the accuracy of the construction survey notes and each revision on the Plans by written signature endorsement, by a land surveyor registered in the State of Alaska.  The Contractor shall deliver them to the Engineer prior to final acceptance of the system by ACS  and GCI.  In addition the Contractor shall provide one (1) CD to ACS with each utility’s as-built AutoCad 2004 files in the layering pattern provided by ACS on the read-only CD and deliver them to the Engineer.

In addition the Contractor shall provide one (1) CD to GCI with each utility’s as-built AutoCAD 2002 files on it with each utility shall be shown in its own layer and line type pattern on the read-only CD and the contractor shall deliver the CD to GCI.

680-3.11 ACS AND GCI INSPECTION.  ACS and GCI representatives may at any time have access to the project site for the purpose of inspection.  The Contractor agrees to notify ACS and GCI at least 48- hours prior to the start of this project.  The manner of under-grounding of the conduit, materials, and equipment used therein, shall be subject to the inspection of ACS and GCI.  Prior to backfilling any of the joint trenches for the ACS and GCI conduits, the ACS and GCI representatives will measure their respective conduits.  ACS and GCI will conduct a final inspection within ten (10) days of the Contractor’s informing the ACS and GCI representative, in writing, the ACS and GCI systems are complete.  Incomplete items (punch list) as noted in final inspection report shall be completed by the Contractor within ten (10) days of the final inspection.

680-4.01 METHOD OF MEASUREMENT.  Surveying and staking required for the 680 items for this project will be measured and paid for under Item 642(2), Construction Surveying.

Concrete encasement required for the conduit installation will be paid for under Item 501(1), Class A Concrete.  Rebar and anchoring shall be subsidiary.

Borrow material used to ***deleted***  to replace unsuitable material  below plan grade will be paid under Item 203(6A), Selected Material, Type A.

Temporary AC pavement required for the 680 items for this project will be measured and paid for under Item 401(3), Temporary Pavement.

680-5.01 BASIS OF PAYMENT.
Payment for Item 680(2).  As-builts will be full compensation for providing the as-builts set forth in Subsection 680-3.10.

Payment for Item 680(3A-1) and 680 (3A-2).  The PVC conduit to be placed into a common trench or separate trench as indicated on the Plans, at the quantity indicated on the Plans.  The installation of grounding wire, warning tape, couplings, solvent, pull rope, end caps, marker tape, conduit spacers, sand bedding (material and labor), conduit mandreling, and bending are considered subsidiary.

Payment for Item 680(3B-1) to (3B-3).  The fiberglass conduit to be placed into a common trench or separate trench as indicated on the Plans, at the quantity indicated on the Plans.  The installation of grounding wire, warning tape, couplings, solvent, pull rope, end caps, marker tape, conduit spacers, sand bedding (material and labor), and conduit mandreling are considered subsidiary.

Payment for Item 680(6A) and 680(6B).  At the contract unit price per each unit installed and accepted by the Engineer and the Utility’s representative.  The vaults to be installed as indicated on the Plans.  No separate payment will be made for the grading excavation, sand bedding (material and labor), backfill, ground rod, ground wire, transitions into handhole, and other items necessary to install a complete unit.  These items will be subsidiary to Item 680(6A) or 680(6B).

Payment for Item 680(6C).  At the contract unit price per each unit removed in its entirety and accepted by the Engineer and GCI representative.  Payment shall be full compensation for the labor, materials, and incidentals required to remove and dispose the GCI vault.

Payment for Item 680(9).  The payment will be full compensation for providing the requirements set forth in Subsection 680-3.10.  The Contractor shall be required to have a registered land surveyor stamp the as-built drawings.

Payment for Item 680(10).  The payment for the trench shall be paid by the meter.  The payment shall be full compensation for labor and equipment for trenching and backfilling for placement of conduits, as detailed on the Plans.  Hand digging and disposal of waste excavation shall be subsidiary.

Payment for Item 680(18).  At the contract unit price per each unit installed and accepted by the Engineer and the Utility’s representative.

Payment for Item 680(19-).  At the contract unit price per each unit installed and accepted by the Engineer and the Utility’s representative.

Payment for Item 680(20-).  At the contract unit price per each unit installed and accepted by the Engineer and the Utility’s representative.


Payment will be made under:

	Pay Item
	Pay Unit

	680(3A-1)  2 Inch PVC Conduit Schedule 40 
	Meter

	680(3A-2)  4 Inch PVC Conduit Schedule 40 
	Meter

	680(3B-1)  2 Inch Fiberglass Conduit
	Meter

	680(3B-2)  4 Inch Fiberglass Conduit
	Meter

	680(3B-3)  6 Inch Fiberglass Conduit
	Meter

	680(6A)  Install Vault, ACS (4878)
	Each

	680(6B)  Install Vault, GCI 
	Each

	680(6C)  Removal of Vault, GCI 
	Each

	680(9)  Telecommunications As-Built
	Lump Sum

	680(10)  Trench Excavation and Backfill
	Meter

	680(18)  2 Inch Riser
	Each

	680(19A)  Sweep Conduit, 2” PVC, 11.25 deg, 4’ Radius
	Each

	680(19B)  Sweep Conduit, 2” PVC, 22.5 deg, 4’ Radius
	Each

	680(19C)  Sweep Conduit, 2” PVC, 30 deg, 4’ Radius
	Each

	680(19D)  Sweep Conduit, 2” PVC, 45 deg, 4’ Radius
	Each

	680(19E)  Sweep Conduit, 2” PVC, 60 deg, 4’ Radius
	Each

	680(19F)  Sweep Conduit, 2” PVC, 90 deg, 4’ Radius
	Each

	680(19G)  Sweep Conduit, 4” PVC, 22.5 deg, 4’ Radius
	Each

	680(19H)  Sweep Conduit, 4” PVC, 30 deg, 4’ Radius
	Each

	680(19I)  Sweep Conduit, 4” PVC, 45 deg, 4’ Radius
	Each

	680(19J)  Sweep Conduit, 4” PVC, 60 deg, 4’ Radius
	Each

	680(19K)  Sweep Conduit, 4” PVC, 90 deg, 4’ Radius
	Each

	680(20A)  Sweep Conduit, 4” Fiberglass, 22.5 deg, 4’ Radius
	Each

	680(20B)  Sweep Conduit, 4” Fiberglass, 45 deg, 4’ Radius
	Each

	680(20C)  Sweep Conduit, 6” Fiberglass, 22.5 deg, 4’ Radius
	Each

	680(20D)  Sweep Conduit, 6” Fiberglass, 90 deg, 4’ Radius
	Each


Add the following Section:

SECTION 681

ELECTRICAL POWER RELOCATION
Special Provisions

681-1.01 DESCRIPTION.  The bridge construction project consists of the construction of a temporary roadway bridge to allow the removal of the existing roadway bridge and the construction of a permanent replacement bridge.  Existing Homer Electric Association (HEA) electric distribution facilities are attached to the existing bridge and shall be relocated temporally onto the temporary bridge.  The existing facilities shall be retired to allow construction of the new bridge.  Permanent electric facilities shall be constructed on the permanent replacement bridge and retirement of temporary facilities upon completion of the permanent installation.

The Contractor shall be responsible for furnishing the labor, equipment, and materials (other than listed on the Owner Furnished Materials Listing) necessary to construct electrical duct banks, junction boxes, switching cabinet pads, transformer pads, and associated grounding assemblies for HEA.  The electrical duct banks will consist of multiple conduits of the number shown on the staking sheets and Plans.  Upon completion and acceptance of the duct system, the Contractor will install owner furnished electrical distribution facilities including cable, terminations, vaults, switching cabinets, transformers and other electrical equipment.  The utility staking sheets and details are included in Appendix D.

The Contractor shall provide as-built drawings in accordance with Subsection 681-3.13.
681-1.02 CODES AND STANDARDS.  In order to resolve questions on safety regulations, installation practices, and testing procedures the Contractor shall consult and become familiar with the applicable parts of the current editions of the following standards and codes:

1.
Alaska State Safety Code

2.
Homer Electric Association Safety Code 

3.
Arctic and Sub Arctic Construction ‑ Utilities, US Army Corps of Engineers

4.
Alaska State Safety Code

5.
National Electrical Code

6.
National Electrical Safety Code

7.
National Electrical Manufacturer’s Association

8.
Occupational Safety Health Act

8. Underwriters Laboratories

Conduit systems components shall be installed in accordance with applicable requirements of the NESC.  In a case of conflict between the requirements of the referenced codes, standards, and requirements of these Specifications, the requirements of these Specifications shall govern.  The materials, devices, and construction activities shall be in accordance with the applicable requirements of the Federal “Occupational Safety and Health Standards.”

681-1.03 LICENSING REQUIREMENTS.  The Contractor doing this work shall be a licensed electrical contractor and must either be on HEA's list of pre-qualified contractors or pre-qualify with HEA specifically for this project before Contract Award.  The Contractor's work will be closely inspected by the HEA representative with instructions related to the Contractor through the Engineer.  ***deleted*** More information regarding qualifying for this specific project can be obtained from the Homer office of HEA at (907)235-3393. The Contractor shall name HEA as an "additional named insured" on all applicable insurance policies prior to performing any work on the HEA transmission and distribution system.

681-2.01 MATERIALS.

Use separation geotextile material that conforms to Subsection 729-2.03

The Contractor shall supply the equipment, tools, and hardware necessary to construct and install the electrical system.  The electrical system includes Items 681(30) to 681(49).

The Contractor shall provide materials necessary to complete the duct bank system as shown in the utility assembly drawings located in Appendix E.  The materials include, but not limited to; conduits, couplings, sweeps, expansion joints, end caps, pull line, etc.  The duct banks will consist of Schedule 40 high density polyethylene (HDPE) conduit, rigid steel conduit (RSC), Schedule 40 rigid polyvinyl chloride (PVC) conduit, and/or extra heavy wall fiberglass conduit.  RSC, Schedule 40 PVC, HDPE, or fiberglass conduit shall be used for the duct banks as specified on the staking sheets and Plans.  The duct bank system includes Items 681(50A) to 681(51M).

RSC conduit shall be manufactured of mild steel with a galvanized coating.  HDPE conduit shall be colored red for HEA.  Conduit locator plates shall be supplied by the Contractor and shall be used for locating the ends of buried conduits when the ends are not brought above ground.  Conduits shall have a Contractor supplied pull line installed.  Open conduit ends shall be plugged with Contractor supplied blank duct plugs equipped with means of securing pull line to the back plate of the plug.

Material submittals shall be reviewed and approved by the Engineer and the HEA representative.  The Engineer will the concurrence from the HEA representative must authorize alternate submittals in writing.

Other than Contractor furnished conduit system components, HEA will furnish materials called for in the utility staking sheets, utility assembly drawings, and Plans at no cost to the Contractor.
HEA furnished materials will be available for the Contractor to pick up during regular HEA working hours, at the HEA warehouse in Kenai, Alaska.  The Contractor shall be responsible for handling, loading, and transportation to the jobsite.  The Contractor shall provide an advance 48-hour (two business days) written notice to HEA stating the time the Contractor intends to pickup HEA furnished materials.  The HEA warehouse foreman will be available for materials issuance between the hours of 0800 to 1200 and 1300 to 1600 daily except Saturdays, Sundays, and HEA holidays.  When necessary to open the warehouse for the Contractor’s convenience and to procure special issuing of material other than during these normal working periods, the Contractor will be billed for the loaded labor rate time involved plus 25 percent handling overhead.  Storage and safekeeping of materials after pickup from HEA shall be the Contractor’s responsibility. 

Unused materials shall be returned to the HEA warehouse upon completion of the project.  Retired equipment from existing electrical facilities shall be returned to the HEA warehouse in Kenai, Alaska.

Material and equipment to be used in construction shall be stored so as to be protected from deteriorating effects of the elements.  If outdoor storage cannot be avoided, the material and equipment shall be stacked on supports well above the ground line and protected from the elements as appropriate and with due regard to public safety.

Equipment and material furnished under this Section shall conform to the latest applicable specifications and rules of the National Electrical Manufacturer’s Association, American Standards Association, Institute of Electrical and Electronic Engineers, and the Federal Specifications cited hereinafter.  As appropriate, materials used shall be listed on the latest "List of Material Acceptable for Use on Systems of RUS Electrification Borrowers" and approved for this electrical system by HEA.

Materials furnished shall be standard equipment and be of the manufacturer’s latest design.  These materials shall be new, not used, manufacturer’s seconds, or rejects.  When two (2) or more units of the same class of material are required, they shall be like products of the same manufacturer.

681-2.03 VERIFICATION OF DIMENSIONS.  The exactness of dimensions given on the Plans and HEA drawings are not guaranteed.  The Contractor shall field verify the accuracy of the dimensions.  In cases of interrelation with other work, field verify dimensions relating to the contiguous work.  Errors due to the Contractor’s failure to verify dimensions shall be rectified promptly at the Contractor’s own expense.

681-3.01 GENERAL CONSTRUCTION REQUIREMENTS.  One (1) week prior to the pre-construction meeting the Contractor shall submit a written work plan to the Engineer for HEA approval.  The HEA approval process will take one (1) week.  This work plan shall describe in detail the equipment, manpower, and schedule the Contractor will use to complete the project.  Once work commences, the Contractor, the Engineer, and the HEA representative will meet at the end of each week to review and validate the work completed to date and review the Contractor’s schedule for the following week’s work.  The Contractor shall submit in writing the anticipated hourly work shift schedule by the Wednesday noon prior to the workweek.

HEA, through the Engineer, reserves the right to suspend the Contractor’s activities at any time the Contractor fails to meet the requirements set forth herein until such time as the Contractor makes the necessary corrections.  Suspension of work will not entitle the Contractor to an extension of time for the completion of the project and will not entitle extra payment for costs incurred.

***deleted***

Close coordination with HEA will be necessary to assure the operation of the electric distribution system is not impacted.  The Contractor shall contact the HEA Operations Department (907-283-2328) daily and report the Contractor’s construction activities planned for the particular day.  HEA will complete the energizing and switching of electric facilities.  Contractor shall notify HEA in writing at least 72-hours in advance for the work which requires switching to be completed.

The electrical duct banks shall be installed to result in the maximum degree of reliability and maintenance-free operation.  Kinked ducts, inadequately supported, protected or swabbed ducts, and ducts carelessly jointed are not reliable and are unacceptable.  Unacceptable sections of this electrical duct system will be removed and replaced in accordance with the Specifications.

Conduit shall be stored to prevent damage or contamination prior to installation.  Conduit shall not be laid directly on the ground or floor.  Conduit shall be kept clean, dry as possible, and free from damaging or deteriorating elements.  Temporary storage and installation of electrical duct banks shall be in accordance with NEMA Bulletin TCB‑2 (1976), "Users Manual for the Installation of Underground Plastic Duct".

The existing electrical and/or public easements restrict the area available for the Contractor’s construction activities.  Throughout the project, the Contractor shall take the necessary precautions to insure the construction activities do not impact areas outside the electrical and/or public easements.  Existing HEA facilities also restrict construction areas.  The Contractor shall protect HEA facilities and continuously maintain them in good operational condition.

If construction or excavation require the removal of existing privately owned facilities on the provided electrical easements, the Contractor shall be responsible for coordinating with the owner and for reestablishing lawns, driveways, parking lots, etc., with these costs included in the trenching unit bid prices.  Restorative work will be completed as soon as practicable after the installation but in no case shall the period of time exceed two (2) weeks.

A program of cleanup operations shall be carried out on a continuous basis throughout the progress of construction and the site shall be left neat and clean.  Equipment, devices, and structures shall be inspected after installation has been completed and damage shall be repaired or replaced as directed.

Cable in the conduit shall be removed from the duct and the duct cut shall be a minimum of 2-feet below final grade.  Direct buried cables shall be cut and removed a minimum of 2-feet below final grade.  Incidental exposure during construction of retired direct buried cable and retired conduit shall be removed. Costs associated with the retirement work shall be included in the retirement units.

681-3.02 SURVEYING AND STAKING.  Vaults, pads, and electrical duct systems shall be located and staked by the Contractor at the elevations indicated on the Plans.  The Contractor shall schedule a physical inspection of the line and grade prior to placing vaults, pads, or ducts.

Duct systems shall be constructed to within an allowable vertical tolerance of 0.1-foot and a horizontal tolerance of 0.2-foot from the indicated plan location.

681-3.03 TRENCH AND PAD EXCAVATION AND BACKFILL.  Existing underground utilities shall be identified, located, and proper care taken not to damage them.  The Contractor shall establish the location of existing underground facilities by calling for a field locate in accordance with Subsection 105-1.06, Cooperation with Utilities.

The excavation shall provide a foundation of non-frost susceptible material on which to install the vaults, pads, or electrical duct banks as shown in the Plans.  Trench and equipment foundation depth shall be as shown on the Plans.  Trenches shall be of the necessary width allowing compaction equipment to be utilized and for proper installation of structures or conduit.  The banks of the excavation shall be sloped/shored so as to conform to the prevailing safety requirements.

The trenches shall be maintained in a safe manner to protect workers from cave-ins.  Appropriate shoring shall be employed to assure safety of workers while working in trenches.  Barriers and warning signs shall be employed to protect the public and workers from falling into trenches where such trenches are in areas vulnerable to these accidents.  Vehicles and excavation equipment must not cross over or run near trenches that could cause potential cave-ins.  Construction shall be arranged so the trenches will be left open for the shortest practical time to avoid creating a hazard and to minimize the likelihood of trench collapse due to other construction activity, rain, and accumulation of water in the trench, etc.  Temporary bridging utilized by the Contractor will be inspected and approved by the Engineer prior to installation.  This does not relieve the Contractor of responsibility for providing bridging of sufficient size and strength.  Bridging open to public traffic shall have a smooth driving surface.

The Contractor shall not begin trench excavation until personnel, materials, and equipment are present to complete the work in the most expedient manner.  Not more than 100-feet of trench shall be open in advance of the installation unless authorized in writing by the Engineer.

Duct bank routing shall be as shown on the Plans and staking sheets unless the conditions encountered are such that changes are necessary to accomplish the work.  In the event rock or other obstructions are encountered during the trenching operation preventing ducts or pads to be installed, the Contractor shall inform the Engineer on the nature and extent of the difficulty encountered for review and verification.  The Engineer, with the approval of HEA, will determine whether the duct is to be rerouted, trenched in the rock, or advise another suitable change.  Such changes shall be forward priced under a written change order in accordance with contract documents.

Excavation will be inspected and approved by the Engineer before duct bank installation is started.  The Engineer will approve the line and backfill after the ducts are installed.  Trench and conduit installation acceptance forms shall be filled out by HEA and signed by the electrical subcontractor after approval of each stage.  Failure to complete these forms will result in the rejection of the work. The Contractor shall provide 24-hour (one business day) written notification to HEA when a section of the duct system is ready for an acceptance inspection and a time for this inspection shall be mutually agreed upon.  Failure by HEA to attend the prearranged inspection shall not relieve the Contractor of the requirement to have the section accepted by HEA.  However, any additional costs involved will be in accordance with Section 104, Scope of Work.

Backfill ***deleted*** shall be composed of materials meeting the requirements as specified on the Plans.  Materials shall be deposited in layers not exceeding 8-inches and each lift (excluding sand) shall be compacted to 95 percent of the maximum density in accordance with Subsection 203-3.03, Construction of Embankments with Moisture and Density Control.  The bottom 2-inches of excavation fill shall be sand as shown on the Plans.  Costs associated with the excavation, backfill importation, and excavation disposal shall be included in Item 681(49).

Material below the specified equipment pads shall be removed to a depth of 2-feet below specified depth.  Separation geotextile will be placed below the equipment pad at the over excavation elevation as shown in the Plans.  Backfill to the equipment pad grade will be with material meeting the requirements of Selected Material, Type A deposited in layers not exceeding 8-inches.  Each lift shall be compacted to 95 percent of the maximum density in accordance with Subsection 203-3.03.  Costs associated with the excavation, backfill importation, compaction, and excavation disposal shall be included in the 681(33A through 33F) items, equipment pad assemblies.

The bottom of the trench must be transversely level to provide a uniform support for ducts.

The trench excavation shall be kept free of water.  Care shall be exercised to minimize the likelihood of water flow within the trench causing deterioration of the excavation.  If this occurs, the trench will be cleared to the required depth before installing the ducts.  Dewatering is the responsibility of the Contractor, the cost for dewatering shall be incorporated within the units provided no other payment shall be considered or authorized.

When the duct bank passes below the structural section of the roadway, Selected Material, Type A, shall be utilized for backfill to 8-inches above the sand bedding over the duct.  The balance of the trench above the electrical duct banks shall be backfilled and compacted in 8-inch lifts with material meeting the requirements of Selected Material, Type C.  Each lift shall be compacted to 95 percent of the maximum density in accordance with Subsection 203-3.03, up to the finished grade.  The desired compaction shall be obtained with mechanical tamping machines.  No construction or other activity shall be permitted across the trench until a depth of 3-feet of fill above the duct banks has been placed and compacted in accordance with the Specifications.

681-3.04 CONDUITS.  The Contractor shall provide fiberglass, Schedule 40 PVC, and the galvanized rigid steel conduit including the necessary sweeps expansion joints, stops, couplings, caps, pull lines, and hardware.

Fiberglass and PVC Fittings.  Conduits and fittings shall be jointed by means of a primer solvent and welding cement (Contractor furnished) to provide a watertight and root-proof joint.  Primer and welding cement shall be applied in strict adherence to manufacturer recommended practice and temperature.  Where applicable, conduits shall be cut off square with a hacksaw.  The cut end shall be face flat and properly reamed with a reamer designed for the purpose of removing the sharp edge.

Only tools and equipment designed for the particular use and operation shall be used.  Tools and equipment shall be kept in good condition.  Worn or broken tools shall be removed from the job immediately.

Bending.  The Contractor may be required to field bend the PVC conduit as set forth on the Plans; however, the Contractor shall make available standard manufactured 5,11.5,22.5,45, and 90 degree conduit sweeps at the locations indicated on the Plans and at the direction of the HEA representative.  The HEA representative will inspect PVC conduit formed and bent by the Contractor prior to installation.  Deformed bent conduit will be unacceptable and will be removed and replaced at the Contractor’s own expense.  The cost of field bending conduit shall be considered incidental to this contract and included in the cost of conduit.

Bending of conduit shall be by means of infrared heating and bending equipment, such as a Carlon "Hotbox Bender" or equivalent.  No cold bending of conduit will be accepted.  Bending equipment and practice shall be per conduit manufacturer’s recommendations.  Bends will be approved by the Engineer and the HEA representative.

Conduit shall be field bent to follow the trench line and grade with a minimum radius of 25-feet.  The minimum allowable bending radius for equipment entrances is 48-inches.  Preformed sweeps and preformed elbows with bending radii less than 48-inches will not be allowed.  The material for 4- and 6-inch conduit preformed elbows of 90 degrees will be fiberglass or RSC conduit.

Duct Finishing.  The electrical duct systems shall be mandreled, brushed, and swabbed to confirm the integrity of the duct run after completion of backfilling and compaction.  Bell ends shall be beveled.  The steel mandrel and steel brush shall be 1-3/4 inches in diameter for the 2‑inch conduit, 3‑3/4 inches in diameter for the 4‑inch conduit, and 5-3/4 inches in diameter for the 6‑inch conduit.  If the duct will not accept the mandrel, the duct will be removed and replaced at no additional expense to the Department.  Mandreling shall be done in the presence of the Engineer and HEA inspector.  Conduit entrances and exits into the vaults shall then be sealed and plugged.

The Contractor shall identify and expose any area that cannot pass a mandrel and repair any Contractor caused defect at the Contractor’s cost.  The Contractor and the HEA representative shall measure and record the pedestal to pedestal or vault to vault distance of the installed duct and record that measurement on the drawings provided by the Engineer.  Proofing of duct shall immediately follow conduit installation from access point to access point.  Proofing of ducting shall be considered incidental and included with the conduit installation costs.

A 3/16-inch diameter polyethylene or polypropylene pull rope, with a minimum breaking strength of 700 pounds, shall be left in each conduit.  A conduit plug shall be furnished by the Contractor and placed on each conduit end with the pull rope securely tied to internal portion of the plug.  The conduit plugs shall be water, airtight, removable, and reusable, Manufacturer:  JACKMOON USA, INC or equivalent.  Pull ropes shall be new and continuous with no spliced sections.

Each conduit run destination shall be identified by 3/4‑inch letters on 3-inch by 5-inch metal or plastic tag secured to the conduit, identifying the terminus of the conduit run, for example: "To SC 000".

681-3.05 CONDUIT INSTALLATION.  Conduit shall be laid in the trench as shown in the Plans or as directed by the Engineer.  Rocks or other materials, which could damage the conduit, shall be removed from the trench bottom before placing the conduit.  Where a minimum cover of 4-feet 

cannot be maintained, when in the ADOT ROW, the Contractor shall obtain written approval from the Engineer and the HEA representative to vary the depth requirement.  Where design depth cannot be obtained the Contractor shall supply concrete encasement for protection of the installed HEA facility.


***This page intentionally left blank.***

In cases where the conduit passes above or below an underground utility line, culvert or other buried inverts the Contractor shall maintain a minimum clearance of 2-feet from the conflicting obstruction. Contractor may be required to over-excavate trench in order to provide adequate cover for the conduit installation.  Contractor shall ensure smooth transitions of trench over abrupt terrain and will be required to over-excavate to provide a smooth uniform installation of the conduit.  Such over-excavation is to be incorporated within the provided units; no other compensation shall be considered or authorized.  Contractor is advised to contact the HEA representative and the Engineer to determine if an over-excavation is required.

Defective conduit shall not be installed and shall be removed immediately from the site of the work. Particular care shall be taken to keep concrete or other substances from the inside of the conduits during construction.  Deviations for conduit terminations as defined in the drawings shall be repaired at the Contractor’s own expense.  Obstructions encountered while mandreling conduit shall be located, cleared and/or repaired by the Contractor at the Contractor’s own expense.  The Contractor is responsible for anchoring the installed system to ensure flotation does not occur.  The Contractor shall submit an anchoring design to the Engineer for approval prior to its use.  The Contractor shall design and provide anchor stakes to prevent the conduit from floating. The Contractor shall be responsible for the effectiveness and shall bear the costs incurred if "flotation" or misalignment occurs. The use of 1/4 or 1/2 yard sandbags may be utilized by the Contractor only if the duct bank is supported by sand encasement prior to their use.

Conduit, which will not be immediately used, shall be plugged with an airtight seal at each end and marked with an electromagnetic underground marker by the Contractor.  Foreign materials, earth, sand, and gravel shall be removed from the conduit.    The above requirements shall take place prior to the installation’s acceptance by HEA.  

The inside of PVC and fiberglass conduit fittings and the ends of PVC and fiberglass ducting shall be painted with solvent cement as prescribed by the manufacturer to make a waterproof connection. Conduits shall be driven together by rubber mallet until the full bell end has received the joining conduit.  The Contractor is solely responsible to ensure the appropriate conduit enters the vaults at the design location.

Trench and conduit transitions shall not exceed a 10:1 transition.  The Contractor shall install conduit in open trench as to manufacturer’s recommendations and as depicted in the Plans.  The trench profiles depict critical angle point in the conduit runs.  The Contractor has the option to transition from angle point to angle point as long as the transition does not exceed 10:1.  If the slope from angle point to angle point exceeds the transition requirement then the conduit shall be field bent.

The Contractor shall provide bedding sand to encase the conduit with a minimum of 2-inches of bedding and 6-inches of cover above and along side of the conduits.  The sand shall meet the requirements of Subsection 681-3.13.  The bottom of the trench will be free of any large stones or rock.

The Contractor shall install buried marking tape as indicated in the Plans.  Marking tape shall be installed 18-inches above the buried facility.  The Contractor shall install tape in the center of trench face up and hold tape in place with earth as needed to prevent displacement during backfill.  Installation of marking tape shall be included in the cost of trenching.

Fiberglass conduit runs require the installation of Contractor-furnished expansion couplings as shown in the Plans and drawings.
The Contractor shall maintain a complete and accurate record of conduit offsets and conduit distances.  The Contractor shall supply the Engineer with a complete log of conduit distances within five (5) days after installing the conduits.

681-3.06 ELECTRICAL DUCT BANK INSTALLATION.  Electrical duct banks shall be comprised of multiple fiberglass, PVC, or RSC conduits of the configuration shown on the Plans.  The conduits for the primary distribution circuit shall be installed on bridge supports or direct bury as noted on the Plans.

The Contractor shall, with the Engineer’s approval, determine the most expedient method to complete the required electrical duct bank installation.  Work across the roadway shall be accomplished in accordance with Section 643, Traffic Maintenance.

681-3.07 SWITCHING CABINET PADS, PRIMARY J-BOX PADS, AND TRANSFORMER PADS.  The switch cabinet pads, primary J-box pads, and transformer pads shall be placed to the dimensions detailed in the Plans.

The Contractor shall verify the orientation of the pads with the Engineer before installation.  The pads shall conform to the final grade after completion of the entire road project.

681-3.08 CABLE.  Cable shall be handled carefully to avoid damage and shall not be dragged across the ground, fences, or sharp projections.  Care shall be exercised to avoid excessive bending of the cable.  The ends of the cable shall be sealed against moisture with suitable end caps.  Where it is necessary to cut the cable, the ends shall be terminated or sealed immediately after the cutting operation.  Contractors cable installation practices shall strictly adhere to the cable manufacturer installation guidelines, emphasized in cold weather installation.

The minimum bending radius of primary cable is twelve (12) times the overall diameter of the cable. The minimum bending radius of secondary and service cable is six (6) times the overall diameter of the cable.  The minimum radius specified is measured to the surface of the cable on the inside of the bend.  No cable bends shall be made within 6-inches of a cable terminal base.

The cable shall be inspected carefully by the Contractor as it is payed out from the reel to be certain it is free from visible defects.  Damaged cable observed at any time whether prior to installation, during installation, or when discovered by test or observation subsequent to installation in plant shall be immediately called to the Engineer and the HEA representative’s attention.  Repair or correction of such damage shall be done promptly and in accordance with the Engineer’s instruction.  The location of repairs shall be indicated on the staking sheet.


Cable shall be payed out from the reel mounted on a moving vehicle or trailer wherever possible.  The reel shall be supported so it can turn easily without undue strain on the cable.  The cable shall be carefully placed in the trench by hand.  Cable placement shall be done under the HEA representative’s constant supervision to be certain no cable damage occurs.

Pulling cable through conduit or duct shall be performed in such a way that the cable will not be damaged from strain or dragging.  The cable shall be lubricated with a suitable cable lubricant prior to pulling into conduit or duct.

The stress applied while pulling primary cables into ducts or during other pulling operations shall not exceed the least of the following:

a.
Where a pulling eye is attached to the conductor, the maximum pulling strain in pounds shall not exceed 0.006 times the circular mil area for aluminum or 0.008 times the circular mil area for copper.

b.
Where a basket grip is placed over the cable, the pulling strain shall not exceed the lesser of: (1) that calculated in a. above; or (2) 1000 pounds.  The cable under the cable grip and 1-foot preceding it shall be severed and discarded after the pulling operation.

c.
The maximum pulling tension shall not exceed the specific cable manufacturer’s recommendation.

d.
At bends the maximum sidewall pressure recommended by the cable manufacturer shall not be exceeded.

Sufficient slack and in no case less than 24-inches shall be left at risers, transformer pads, pedestals, and terminal points so movements of the cable after backfilling will not cause damaging strain on the cable or terminals.

As the cables are installed they shall be identified and tagged.  The identification shall be of a permanent type, such as that done with an embossing type tape writer on plastic or corrosion resistant metal tags.  The tag shall be securely attached to the cable.  Paper or cloth tags are not acceptable.

Cable splicing will not be permitted in the final permanent distribution cable crossing the permanent bridge.  Splicing will be permitted for the temporary bridge crossing as indicated in the staking sheets.

Cable splices shall be of the prefabricated type and shall be made in strict accordance with the splice manufacturer's instructions.

Prefabricated stress cones or terminations shall be installed in strict accordance with the manufacturer's instructions at the primary cable terminals.  Indication of misfit, such as a loose or exceptionally tight fit, shall be called to the Engineer’s attention.  The outer conductive surface of the termination shall be bonded to the system neutral.

A portable covering or shelter shall be available for use when splices or terminations are being prepared and when prefabricated terminations are being switched.  The shelter shall be used as necessary to keep rain, snow, and windblown dust off the insulating surfaces of these devices.  Care shall be exercised to prevent the transfer of conducting particles from the hands to insulating surfaces since cleanliness is essential in the preparation and installation of primary cable fittings.  Mating surfaces shall be wiped with a solvent, such as denatured alcohol, to remove any possible accumulation of dirt, moisture or other conducting materials.  A silicone grease should be applied afterwards in accordance with the manufacturer's recommendations.  The unenergized mating surfaces shall be lubricated with silicone grease before the fittings are reconnected whenever prefabricated cable devices are opened.

681‑3.09 CABLE ACCEPTANCE TEST.  The cable shall not be energized until the tests and phasing are confirmed and approved by the Engineer and the HEA representative.  The following is the sequence for testing the electrical cabling.
a.
Continuity:  The Contractor and the HEA representative shall jointly perform a simple continuity test on the system after installation of the cable and prior to the high potential test.  This test can be accomplished by grounding the conductor at the source and checking for continuity from the end of each tap with an ohmmeter or with a battery and ammeter.

b.
High Potential:  After successful continuity tests, the Contractor and the HEA representative jointly shall perform high potential tests on each length of cable in the system with terminations in place but disconnected from the system.

The installation shall withstand, for a minimum of five (5) minutes, a DC test potential as follows:

PRIMARY URD CABLE
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Voltage   
           (Inches)         
        Test Voltage


 
25 kV 
0.260
80 kV

The voltage may either be increased continuously or in steps to the maximum test value.

1)
If increased continuously, the rate of increase of test voltage should be approximately uniform and increasing to maximum voltage in not less than ten (10) seconds and in not more than approximately sixty (60) seconds.

2)
If applied in steps, the rate of increase of test voltage from one step to the next should be approximately uniform.  The duration at each step shall be long enough for the absorption current to attain reasonable stabilization (one minute minimum).  Current and voltage readings should be taken at the end of each step duration.  The number of steps should be from five (5) to eight (8).

c.
Warning:  A hazardous voltage may still exist on the cable after the above testing has been completed.  The conductor shall be grounded to permit any charge to drain to earth before handling the cable.

681‑3.10 TRANSFORMERS AND SWITCH CABINETS.  Switch cabinets and transformers shall be handled carefully to avoid damage to the finish and shall be positioned in accordance with the staking sheets, Plans, and Specifications.  Equipment shall be level and plumb to their pad.  Only qualified and experienced personnel shall be allowed to make connections and cable terminations.

Each equipment enclosure shall display a warning sign placed so it is visible to anyone attempting entry to the enclosure.

681‑3.11 GROUNDING.  Neutral conductors, ground electrodes, and groundable parts of electrical equipment shall be interconnected.

681-3.12 DISPOSAL OF WASTE EXCAVATION.  Waste excavation may be disposed of within the project limits at locations approved by the Engineer if a disposal site is available.  Waste disposal shall be to a Contractor-provided, ADOT-approved disposal site.  Waste disposal areas shall be feathered into surrounding grounds with no noticeable break or variation readily discernible and existing drainage patterns shall be maintained.  Trench spoil removed from the site is to be incorporated into the bid units; no other compensation shall be considered or authorized.
681-3.13 SAND BEDDING.  Where existing material is unsuitable for the conduit bedding, as determined by the HEA representative, the Contractor shall provide bedding sand meeting the following gradation requirements:

Sieve Size
Percent Passing by Weight
6.25 mm or 1/4-inch
100 %

0.075 mm or No. 200
0-6 %
681-3.14 AS-BUILT DRAWINGS.  An as-built survey, by a land surveyor registered in the State of Alaska, will be completed by the Contractor.  Electrical duct banks and pads, including the locations, alignment and installed depth shall be included.  Additionally, bearing and distance between all devices and at all trench angle points will be included as part of the as built survey.  The information will be referenced to established survey monuments.  Delivery shall be to the Engineer prior to acceptance of the electrical duct system by the HEA representative.

681-3.15 HEA INSPECTION.  The HEA representative may at any time have access to the project site for the purpose of inspection.  The Contractor agrees to notify HEA at least 48-hours (two business days) prior to the start of this project.  The manner of under-grounding of the conduit, materials, and equipment used therein, shall be subject to the inspection of HEA.  The HEA representative will measure the conduit installed prior to backfilling the joint trenches for the HEA conduits.  HEA will conduct a final inspection within ten (10) days of the Contractor’s informing the HEA representative, in writing, the HEA system is complete.  Incomplete items (punch list) as noted in final inspection report shall be completed by the Contractor within ten (10) days of the final inspection.

681-4.01 METHOD OF MEASUREMENT.
Fiberglass, RSC, and Schedule 40 PVC conduit and cables will be measured by the meter along the horizontal length of the installed construction unit.

The electrical switching cabinet pads, transformer pads, primary J-boxes and pads, switch cabinets, and transformers shall be measured by the unit, complete and accepted in the final position.

681-5.01 BASIS OF PAYMENT.

Payment shall be full compensation for the labor, equipment, and materials necessary to complete this work.

Payment for electrical conduit system shall be the length of the construction unit conduits installed times the unit bid price per meter for each construction unit.  The price paid for the electrical duct system shall include the necessary fittings, couplings, expansion joints, split anchor rings, and other components.

Payment for electrical cables shall be the length of the construction unit installed times the unit bid price per meter for each construction unit

Electrical facilities called out shall be paid per unit bid and quantity installed.

The trench unit bid prices shall include excavation to plan grade, sand, backfill of native materials outside the normal lines of the roadway structural section, and placement of borrow materials within the structural section as shown on the Plans.  Excavation of unsuitable material below plan grade shall be paid under Item 203(3), Unclassified Excavation.  Borrow, if required, for backfill to replace unsuitable material will be paid under Item 203(6A), Borrow Material, Type A.

The unit bid price for pad and vault installation shall include excavation to plan grade, including the over excavation and backfill required, separation geotextile, and sand bedding.  Excavation of unsuitable material below plan grade shall be paid under Item 203(3), Unclassified Excavation.  Borrow, if required, for backfill to replace unsuitable material will be paid under Item 203(6A), Borrow Material, Type A.

Payment for Item 681(20).  The payment will be full compensation for providing the requirements set forth in Subsection 681-3.14.  The Contractor shall be required to have a registered land survey stamp  the as-built drawings.

The costs associated with shoring the trenches and the existing power facilities shall be subsidiary to Item 681(49).

Costs associated with the retirement work including labor, equipment, and materials shall be subsidiary to the retirement units, Items 681(61A) through Item 681(78D).

Payment will be made under: 
	Pay Item
	Pay Unit

	681(20)  Electrical As-Built
	Lump Sum

	681(30)  Equipment Number (M52-3)
	Each

	681(31)  OH Fault Indicator (M6-4)
	Each

	681(32A)  UG Warning Sign and Post (UM12)
	Each

	681(32B)  Marker Flag (UM12F)
	Each

	681(33A)  UG Transformer Vault and Pad Assembly, Poly (UM1-4)
	Each

	681(33B)  Transformer Vault and Pad Assembly, Concrete (UM1-4A)
	Each

	681(33C)  Concrete Lid with Door (UM1-4AL1)
	Each

	681(33D)  UG Transformer Vault, Pad, and Lid Assembly (UM1-4L)
	Each

	681(33E)  PME Fiberglass Vault and Pad Assembly (UM1-FG)
	Each

	681(33F)  Pre-Cast Concrete Transformer Vault and Pad Assembly (UM1PC)
	Each

	681(34)  UG Primary Riser (UM2V230)
	Each

	681(35)  UG Primary Elbow, 1/0 25 kV (UM3-1)
	Each

	681(36)  60 Inch UG Enclosure and Cover Assembly, 3 Phase (UM33)
	Each

	681(37A)  1 Phase UG Primary Junction, LB 25 kV 4 Pt (UM3-0425)
	Each

	681(37B)  3 Phase UG Primary Junction, LB 25 kV 3 Pt (UM4-0325)
	Each

	681(37C)  3 Phase UG Primary Junction, LB 25 kV 4Pt (UM4-0425)
	Each

	681(38A)  UG Primary Splice, 350 mcm 25 kV (UM45-135)
	Each

	681(38B)  UG Secondary Splice (UM45-3)
	Each

	681(39A)  UG Primary Elbow, 350 mcm 600A (UM6-10)
	Each

	681(39B)  UG Primary Receptacle Cap, 25 kV (UM6-1125)
	Each

	681(39C)  UG Primary Terminator, 350 mcm 25 kV (UM6-2325)
	Each

	681(39D)  UG Primary Terminator, 1/0 25 kV (UM6-2A)
	Each

	681(39E)  UG Primary Fault Indicator (UM6-4)
	Each

	681(39F)  UG Ground Rod (UM6-6)
	Each

	681(39G)  Pad and Ground Rod Assembly for 3 Phase (UM6-6L)
	Each

	681(40A)  Padmount Switch Gear, PMH-9 (UMS31122)
	Each

	681(40B)  Padmount Switch Gear, PMH-11 (UMS31112)
	Each

	681(41A)  UG Primary Cable 1/0, 25 kV (10J-TRX)
	Meter

	681(41B)  UG Primary Cable 1/0, 25 kV, 3 Conductor (10J-TRX3)
	Meter

	681(42)  2/0 Stranded Copper, Bare
	Meter

	681(43)  UG Primary Cable, 350 mcm Al, EPR, 25 kV, 3 Conductor (350J-EPR3)
	Meter

	681(44A)  Service Drop, 1/0 Al TPLX (K10USE)
	Meter

	681(44B)  Service Drop, 1/0 Al UTX (K10UTX)
	Meter

	681(44C)  Service Drop, #2 Al USE (K2USE)
	Meter

	681(44D)  Service Drop, #2 Al UTX (K2UTX)
	Meter

	681(44E)  Service Drop, 4/0 Al USE (K40USE)
	Meter

	681(44F)  Service Drop, 4/0 Al UTX (K40UTX)
	Meter

	681(45)  UG Secondary Connector, 6 Outlet (UJ2-6)
	Each

	681(46A)  Service Drop, 1 Phase, 250 mcm and Under (UK1-200)
	Each

	681(46B)  Service Drop, 3 Phase, 250 mcm and Under (UK3-200)
	Each

	681(47A)  Padmount Transformer, 75 kVA, 120/208v (UVG1775)
	Each

	681(47B)  Padmount Transformer, 150 kVA, 277/480v (UVG37150)
	Each

	681(48)  S&C Fuse Unit (SMU40)
	Each

	681(49)  Trench Excavation and Backfill (UR4)
	Meter

	681(50A)  6 Inch Fiberglass Conduit (UM6F960)
	Meter

	681(50B)  2 Inch HDPE Conduit (UM6H920)
	Meter

	681(50C)  3 Inch PVC Conduit Schedule 40 (UMP6P930)
	Meter

	681(50D)  4 Inch PVC Conduit Schedule 40 (UMP6P940)
	Meter

	681(50E)  6 Inch PVC Conduit Schedule 40 (UMP6P960)
	Meter

	681(50F)  2 Inch Rigid Conduit (UM6S920)
	Meter

	681(50G)  4 Inch Rigid Conduit (UM6S940)
	Meter

	681(50H)  6 Inch Rigid Conduit (UM6S960)
	Meter

	681(51A)  Sweep Conduit, 4" Rigid Steel, 90 deg, 4' Radius (UM6SE40)
	Each

	681(51B)  Sweep Conduit, 6" Rigid Steel, 30 deg, 4' Radius (UM6SE30)
	Each

	681(51C)  Sweep Conduit, 6" Rigid Steel, 90 deg, 4' Radius (UM6SE60)
	Each

	681(51D)  Sweep Conduit, 3" Rigid Steel, 45 deg, 4' Radius (UM6SF30)
	Each

	681(51E)  Sweep Conduit, 4" Rigid Steel, 45 deg, 4' Radius (UM6SF40)
	Each

	681(51F)  Sweep Conduit, 6" Rigid Steel, 45 deg, 4' Radius (UM6SF60)
	Each

	681(51G)  Sweep Conduit, 4" Rigid Steel, 30 deg, 4' Radius
	Each

	681(51H)  Sweep Conduit, 3" Rigid Steel, 22.5 deg, 4' Radius 
	Each

	681(51I)  Sweep Conduit, 4" Rigid Steel, 22.5 deg, 4' Radius 
	Each

	681(51J)  Sweep Conduit, 6" Rigid Steel, 22.5 deg, 4' Radius 
	Each

	681(51K)  Sweep Conduit, 6" Rigid Steel, 11.25 deg, 4' Radius 
	Each

	681(51L)  Sweep Conduit, 6" Fiberglass 22.5 deg, 4' Radius 
	Each

	681(51M)  Sweep Conduit, 6" Fiberglass 45 deg, 4' Radius 
	Each

	681(61A)  Removal of Ground (M2-11)
	Each

	681(61B)  Removal of Ground, Pole Butt Plate (M2-12)
	Each

	681(62)  Removal of Equipment Number (M52-3)
	Each

	681(63)  Removal of OH Fault Indicator (M6-4)
	Each

	681(64A)  Removal of UG Transformer Pad (UM1)
	Each

	681(64B)  Removal of UG Transformer Pad, Plastic (UM1-2)
	Each

	681(64C)  Removal of Marker Flag (UM12F)
	Each

	681(64D)  Removal of UG Transformer Vault and Pad Assembly (UM1-4)
	Each

	681(64E)  Removal of Concrete Transformer Vault and Pad (UM1-4A)
	Each

	681(64F)  Removal of Transformer Vault, Pad, and Lid Assembly (UM1-4L)
	Each

	681(64G)  Removal of Concrete Lid with Door (UM1-4AL1)
	Each

	681(64H)  Removal of PME Fiberglass Vault and Pad Assembly (UM1-FG)
	Each

	681(65)  Removal of UG Primary Riser (UM2V230)
	Each

	681(66A)  Removal of UG Enclosure, 4 Pt, 25 kV (UM3-0425)
	Each

	681(66B)  Removal of UG Primary Elbow, 1/0 25 kV (UM3-1)
	Each

	681(66C) Removal of 60 Inch UG Enclosure & Cover Assembly, 3 Phase (UM33)
	Each

	681(67A)  Removal of UG Primary Junction, LB 25 kV 2 Pt (UM4-0225)
	Each

	681(67B)  Removal of UG Primary Junction, LB 25 kV, 4 Pt (UM4-0425)
	Each

	681(68A)  Removal of UG Primary Splice, 1/0 25 kV (UM45-1)
	Each

	681(68B)  Removal of UG Primary Splice, 350 mcm, 25 kV (UM45-135)
	Each

	681(68C)  Removal of UG Secondary Splice (UM45-3)
	Each

	681(69A)  Removal of UG Primary Elbow, 350 mcm, 600A (UM6-10)
	Each

	681(69B)  Removal of UG Primary Receptacle Cap, 25 kV (UM6-1125)
	Each

	681(69C)  Removal of UG Primary Terminator, 1/0 25 kV (UM6-2A)
	Each

	681(69D)  Removal of UG Primary Fault Indicator (UM6-4)
	Each

	681(69E)  Removal of Ground Rod (UM6-6)
	Each

	681(69F)  Removal of Ground Rod Pad Assembly, 3 Phase (UM6-6L)
	Each

	681(69G)  Removal of UG Primary Terminator, 350 mcm, 25 kV (UM6-2325)
	Each

	681(70)  Removal of Padmount Switch Gear, PMH-9 (UMS31122)
	Each

	681(71A)  Removal of UG Primary Cable, 1/0 25 kV (10-25)
	Meter

	681(71B)  Removal of UG Primary Cable, 1/0 25 kV, 3 Phase (10-253)
	Meter

	681(71C)  Removal of UG Primary Cable, 1/0 25 kV, 1 Phase (10J-EPR)
	Meter

	681(72)  Removal of #2/0 Stranded Copper
	Meter

	681(73A)  Removal of UG Primary Cable, 350 mcm, 25 kV, 3 Phase (350B-253)
	Meter

	681(73B)  Removal of UG Cable, 350 mcm, Al, 600v (350USE)
	Meter

	681(74A)  Removal of Service Drop, 1/0 Al QPX (K10USE)
	Meter

	681(74B)  Removal of Service Drop, 1/0 Al UTX (K10UTX)
	Meter

	681(74C)  Removal of Service Drop, #2 Al USE (K2USE)
	Meter

	681(74D)  Removal of Service Drop, #2 Al UTX (K2UTX)
	Meter

	681(74E)  Removal of Service Drop, 4/0 Al USE (K40USE)
	Meter

	681(74F)  Removal of Service Drop, 4/0 Al UTX (K40UTX)
	Meter

	681(74G)  Removal of Service Drop, 3 Phase (UK3-200)
	Each

	681(74H)  Removal of Service Drop, 1 Phase, 250 mcm and Under (UK1-200)
	Each

	681(75)  Removal of UG Secondary Connector, 6 Outlet (UJ2-6)
	Each

	681(76A)  Removal of Padmount Transformer, 25 kVA, 120/240v (UVG725)
	Each

	681(76B)  Removal of Padmount Transformer, 75 kVA, 120/208v (UVG1775)
	Each

	681(77A)  Removal of Conduit, 2 Inch PVC Schedule 40 (UM6P920)
	Meter

	681(77B)  Removal of Conduit, 4 Inch PVC Schedule 40 (UM6P940)
	Meter

	681(77C)  Removal of Conduit, 6 Inch PVC Schedule 40 (UM6P960)
	Meter

	681(78A)  Remove Sweep Conduit, 6" Rigid Steel, 90 deg, 4' Radius (UM6SE60)
	Each

	681(78B)  Remove Sweep Conduit, 6" Rigid Steel, 45 deg, 4' Radius (UM6SF60)
	Each

	681(78C)  Removal of 6 Inch Fiberglass Conduit (UM6F960)
	Meter

	681(78D)  Removal of 6 Inch Rigid Conduit (UM6S960)
	Meter


Add the following Section:

SECTION 683

NATURAL GAS
Special Provisions

683-1.01 DESCRIPTION.

1.
This work will consist of installing (2) casing segments for ENSTAR Natural Gas Company (ENSTAR):

Phase1 (Station 50+087 to 50+225):  will be installed in conjunction with the temporary bridge.  This will consist of 8-inch high-density polyethylene pipe (HDPE) casing pipe on the ***deleted *** temporary detour bridge.

Phase 2 (Station 129+700 to 129+858):  will be installed in conjunction with the permanent bridge.  This will consist of 12-inch steel casing on the permanent bridge.

***deleted***

2.
Both segments will be installed according to the Plans and the Specifications.

3.
The Contractor shall install, seal, and test the completed casing segment***deleted***.  The casing must be visually inspected and pass this test to be acceptable.

4.
The Contractor shall be responsible for the furnishing the labor, equipment, and such material as required to place ENSTAR pipe casings as shown in the Plans and as required in the Specifications.

683-1.02 SCOPE OF WORK.

	Station or Location
	Work Description

	
	

	STA. 50+087 to 50+225
	Install 8-inch HDPE pipe on the temporary detour bridge.

HDPE pipe shall be butt fused according to contract specification (see Appendix G).  HDPE pipe shall be free of debris and cleaned prior to installation of plastic gas main. The pipe must pass a 100 psi 30 minute air test.

Pipefittings will not be used to change the direction of the pipe.Plastic pipe bends will be limited to a minimum of a 50-foot radius.

	STA. 129+700 to 129+858
	Install 12-inch steel ***deleted*** with .250” wall thickness, API 5LX42-52, coated with dual coated Fusion Bonded Epoxy.  Pipe interior to be free of any weld bead protrusion, stag, debris etc.  The pipe must pass a 100 psi 30 minute air test.  Pipe welding to follow the attached Enstar Weld Procedure.  The 12” steel pipe shall be installed on the permanent bridge through the abutments and 3 meters beyond the bridge approach slabs.  Pipefittings will not be used to change the direction of the pipe.




683-2.01 MATERIALS.

1.
The Contractor shall furnish the materials ***deleted*** in association with the work here-in.

2.
Contractor shall provide storage facilities, including weather protected storage for those materials requiring same, and shall do the work required in the loading, unloading, hauling, storing, and handling of materials and equipment.  The Contractor, jointly with ENSTAR's authorized representative, shall check pipe and material prior to installation by the Contractor.  The Contractor shall verify the quantity and condition of the pipe and material, and ensure it conforms to the specification required by the Contract documents.  Results of this material check shall be provided in writing by ENSTAR.

3.
Contractor shall furnish welding/fusion equipment and supplies in accordance with these Specifications.

4.
Contractor shall furnish equipment and material to test casing pipe including compressors, valves, piping, pressure gauges, and etc.

5.
Contractor shall furnish and install the pull cable inside the 8-inch HDPE casing and 12-inch steel casing.  A nylon rope or coated cable of sufficient diameter and strength shall be required to pull a 4-inch HDPE pipe inside an 8-inch HDPE casing and a 6-inch HDPE pipe inside a 12-inch steel casing in accordance with these Specifications.

CONSTRUCTION REQUIREMENTS

683-3.01 STEEL WELDING.
1.
In addition to complying with the requirements of this Specification, the following regulations, codes and standards, latest edition, shall apply as referenced to the fabrication, line-up, welding and inspection of the casing.

A.
Code of Federal Regulations, Title 49, Part 190 - 192, "Transportation of Natural and Other Gases by Pipeline: Minimum Federal Safety Standards".

B.
American Petroleum Institute (API), Standard 1104, "Standard for Welding Pipelines and Related Facilities".

C.
American Welding Society (AWS), A5.5 - Filler Metal Specification, Low Alloy Steel Covered Arc-Welding Electrodes. ENSTAR welding procedure as shown in  Appendix  (G).

***deleted***

2.
Welders shall take a welder qualification test using the procedure provided as prescribed by Paragraph 3.0 of API 1104.  The results of the test shall be determined by destructive testing. The test must be scheduled ten (10) calendar days in advance with Don Smith, (907) 264-3730, Distribution Mains Supervisor at 401 E. International Airport Road, Anchorage.

3.
An ENSTAR representative must be present during welding.  Contractor will provide, to ENSTAR, a written weekly schedule of the welding activities relevant to pipe installation. Contractor must provide, to ENSTAR, a written notice or revision two (2) calendar days in advance of any changes to the weekly schedule.

4.
Each beveled edge shall be cleaned by grinding and/or with a power driven steel wire brush. The cleaning shall extend at least 1-inch from the edge on both the external and internal surface.  Burrs or small nicks in the beveled edges or excessive rusts and scale shall be removed using a power disc grinder.

5.
Surface defects which exceed the foregoing or which in the opinion of ENSTAR's representative cannot be repaired satisfactorily shall be removed by a field cutting and beveling machine or a mechanical beveler.

6.
Immediately prior to line-up, the Contractor shall inspect each pipe along its entire length on both internal and external surface for nicks, dents, gouges, lamination, and other surface defects and correct those found to the satisfaction of the ENSTAR representative

7.
The adjoining length of pipe shall be accurately aligned by the use of a suitable alignment clamp of a type and manufacture acceptable to ENSTAR.  Under no circumstances shall mitered pipe welds be allowed.

8.
The alignment of the abutting ends shall be such as to minimize the offset between surfaces for pipe of the same nominal wall thickness, the offset shall not exceed 1/16-inch.  A greater offset, provided it is caused by dimensional variations, shall be equally distributed around the circumference of the pipe.

9.
When an internal line up clamp is used, it shall not be released until the root bead is 100 percent completed.  When an external clamp is used the root bead shall be in approximately equal segments and be approximately equally spaced around the circumference of the pipe and shall have a cumulative length of not less than 50 percent of the pipe circumference before the clamp is released.

10.
Longitudinal weld seams in adjacent lengths of longitudinally welded pipe shall be offset by a minimum of 4-inches and a maximum of 14-inches and shall be located in the upper one half of the pipe.

11.
The root bead pass shall be applied completely around the circumference of the pipe and thoroughly cleaned of all scale, coating, slag, etc.  The second bead (hot pass) shall be applied immediately after this cleaning operation.  Before the day's work is complete hot passes shall be added to the root beads.  Under no circumstances shall weld joints be accepted when such have been connected only by the root bead from the end of one days work to the beginning of the next.  Each bead shall be thoroughly cleaned of scale, coating, slag, etc. prior to the application of the succeeding bead, and the method of cleaning shall be approved by ENSTAR.  The completed weld shall be cleaned free of slag or oxides.  Welded sections of pipe shall not be rolled off skids or dollies until the welds are thoroughly cool.

12.
In the case of cold, rainy or stormy weather, Contractor shall provide protection for the welders at their work and care shall be taken to assure welds are not subjected to sudden variations in temperature until such welds are thoroughly cool.  Welding shall not be carried on when, in the judgment of ENSTAR, the weather is unsuitable for welding operations.

13.
Correction of an individual bead prior to the laying of a succeeding bead is not considered repair of defect under this specification.
14.
Contractor shall take necessary precautions to insure no arcing occurs between the ground leads of the welding machines and the pipe or fittings.  Striking the arc on the pipe or fittings at any point other than the welding grove shall not be permitted.  Arc burns on the pipe shall be removed from the casing by cutting out a cylinder of pipe at no additional expense.

 15.
Preheating shall be used when welding fitting-to-fitting and pipe-to-pipe fitting and when the internal pipe temperature is 40 degrees Fahrenheit or below.  Preheating shall also be used in welding when the pipe, for any reason, is wet or damp.  Such preheating shall be accomplished by a method acceptable to ENSTAR and shall cover a band of at least 4-inches wide on each side of the weld.  A minimum temperature of 200 degrees Fahrenheit shall be maintained during welding and shall be checked by use of temperature indicating crayons.

16. 
Contractor shall promptly collect, re-bevel, clean, and place in the casing, all usable "pup"" joints 6-feet or more in length.

17.
Welding will be inspected by the ENSTAR representative.

18.
The open ends of the line and the ends of pipe raised and placed on skids above the ditch shall be securely closed at the end of each day's work to prevent the entrance of small animals, water and obstructions, and shall not be reopened until the work recommences.  A suitable cover of about the same diameter as the pipe shall be placed over the open ends of tie-in sections, on both ends of long sections.  Obstructions in the line shall be removed by Contractor at own expense and to the satisfaction and approval of the ENSTAR representative.  The line must be delivered entirely free from water, dirt, obstructions, and other foreign substances.

19.
Cost for Contractor's steel pipe welding work shall be included in the contract unit price for steel casing.

683-3.02 PLASTIC PIPE WELDING.

1.
Plastic (HDPE) pipe joints will be welded using standard butt fusion equipment approved by ENSTAR.  Equipment will be rated to fuse 8-inch pipe or larger.

2.
ENSTAR will provide a plastic pipe welding procedure, see Appendix G.  The Contractor will designate a(n) individual(s) who will perform the welding.  The individual(s) will perform test welds using ENSTAR's procedure under ENSTAR supervision.  The test must be scheduled ten (10) calendar days in advance with Charlie Pierce, (907) 262-9334, Southern Division Manager.

3.
An ENSTAR representative must be present for the welding.  Contractor will provide, to ENSTAR, a written weekly schedule of the welding activities relevant to pipe installation. Contractor must provide, to ENSTAR, a written notice or revision two (2) calendar days in advance of any changes to the weekly schedule. ENSTAR reserves the right to reject any improper welds.

4.
The open ends of the line and the ends of pipe raised and placed on skids above the ditch shall be securely closed at the end of each day's work to prevent the entrance of small animals, water and obstructions, and shall not be reopened until the work recommences.  A suitable cover of about the same diameter as the pipe shall be placed over the open ends of tie-in sections, on both ends of long sections.  Contractor shall remove obstructions in the line at own expense and to the satisfaction and approval of ENSTAR.  The line must be delivered entirely free from water, dirt, obstructions, and other foreign substances.

5.
Cost for Contractor's plastic pipe welding work shall be included in the contract unit price for HDPE pipe installation.

683-3.03 SURVEYING AND STAKING.
1.
Contractor shall perform necessary field surveys for the installation of the casing segments, for the proper grading of the trench and the bending of pipe, for locating existing underground facilities, and in accordance with the Plans.

2.
Cost for Contractor's field survey work shall be subsidiary to the pipe and pipe casing installation.

683-3.04 TRENCHING.

1.
Contractor shall excavate and maintain the trench in which the pipeline is to be laid.  The trench shall be excavated and maintained along a staked line in accordance with the Plans.

2.
The minimum depth of bury shall be 4-feet below the finish pavement grade to the top of the casing unless otherwise shown on the Plans or approved by the Engineer.  The bottom of the trench shall be uniformly graded to proper depth to prevent unnecessary bending of the pipe and shall be free from large rock, large clods, and other objects which might damage the pipe.

3.
Where trenching operations parallel or cross existing underground facilities, such as pipelines and cables, Contractor shall exercise extreme care to prevent damage to these facilities.  Contractor shall be responsible for locating existing underground facilities, both those that are crossed and those that are paralleled, prior to machine excavating the trench proximate to any existing underground facilities.  Contractor shall bear the costs of damage done to such facility or resulting from interrupted service or loss of product due to Contractor's operations at these locations.  Unless required otherwise, at crossings of existing facilities, Contractor shall provide the required trench to allow installation of the pipe either below or above the existing facility with minimum clearance between the facility and the pipe of 12-inches.  Generally the pipe shall be installed below such underground facility, unless the facility exists at extra depth that would render the installation impractical.

4.
Contractor shall dispose of or store spoil from the trench excavation as required by the permits issued by the appropriate governmental or other authority having jurisdiction. Easements or right-of-way for storage or disposal of spoil shall be obtained by Contractor at own expense.

5.
Costs for the Contractor's work in connection with the requirements for excavation shall be included in the contract unit price for the pipe and pipe casing installation.

683-3.05 BACKFILL AND COMPACTION.
1.
Backfill materials and compaction of materials shall meet the requirements of Section 203.

2.
Suitable native materials will be used prior to using material from another source.

3.
Contractor's costs for backfilling the trench, hauling and storing spoil, hauling and storing suitable backfill material, including sand bedding, placing material into trench and work incidental thereto shall be included in the contract unit price for the pipe installation.

683-3.06 PRESSURE TEST.

1.
Contractor will install caps on the ends of the casing and casing vent pipe.  Contractor shall pressure test each casing segment by injecting air or nitrogen to a pressure of 100 psig.  This pressure will be left on the casing for 1-hour.  Test will be considered passed if pressure is maintained within 2 psig of beginning pressure.

2.
Should the test fail on either casing, the Contractor shall furnish labor and equipment to locate the leak or failure and repair it.  The Contractor shall retest the casing after repairs are made.

3.
Contractor's cost for testing the pipe shall be subsidiary to the contact unit price for the installation of pipe and pipe casing. 

683-3.07 SAND BEDDING.  Where existing material is unsuitable for the conduit bedding, as determined by the ENSTAR representative, the Contractor shall provide bedding sand meeting the following gradation requirements:

Sieve Size
Percent Passing by Weight
6.25 mm or 1/4-inch
100 %



0.075 mm or No. 200




0-6 %

683-3.08 AS-BUILT DRAWINGS.
1.
The final as-built drawings shall be delivered to the Engineer prior to final acceptance of the system by ENSTAR.  The Contractor shall maintain an accurate record of the underground location of ENSTAR facilities installed on the drawings provided by ENSTAR.

2.
As-built drawings shall include horizontal and vertical reference to centerline of highway and grade at all angle points.

3.
Contractor's cost for as-building the pipe shall be subsidiary to the contract unit costs for the installation of pipe and pipe casing.

683-4.01 METHOD OF MEASURMENT.
1.
Measurement for payment of casing and gas pipe installation will be per meter of pipe installed and approved.

2.
Installing pulling cable through the casing will be subsidiary to contract unit prices for the casing pipe installation.

683-5.01 BASIS OF PAYMENT.  The accepted quantities will be paid for at the contract unit price and shall be full compensation for furnishing materials, preparation, and installing, and for the labor equipment, tools, and incidentals necessary to complete the work.

Item 683(2), Install 12 Inch Steel Casing Pipe, will include the labor and materials required to install, weld, and test the 12-inch steel casing pipe on the permanent bridge.  Nylon rope (coated cable), root bead, and sand bedding will be subsidiary to this item.

Item 683(3), Install 8 Inch HDPE Casing Pipe, will include the labor and materials to install, weld/butt fuse, and test the 8-inch HDPE casing pipe on the temporary detour bridge.  Nylon rope (coated cable), and sand bedding will be subsidiary to this item.

Payment will be made under:

	Pay Item
	Pay Unit

	683(2)  Install 12 Inch Steel Casing Pipe
	Meter

	683(3)  Install 8 Inch HDPE Casing Pipe
	Meter


 
SECTION 702


ASPHALT MATERIALS
Standard Modification
702-2.01 ASPHALT CEMENTS.  Delete first sentence and replace with:  Meet AASHTO M 320 and the following:

ADDITIONAL REQUIREMENTS FOR

Performance Graded AsphaltS


PG 58-28
PG 64-28
Softening Point, min. (AASHTO T 53)
49 oC
52 oC

Toughness, min. (ASTM D 5801)
12.4 N-m
12.4 N-m

Tenacity, min. (ASTM D 5801)
8.5 N-m
8.5 N-m

(07/03/03)M104

SECTION 703

AGGREGATES
Special Provisions
703‑2.03 AGGREGATE FOR BASE.  Delete Table 703-2 and substitute the following:

TABLE 703-2

AGGREGATE FOR UNTREATED BASE

Percent Passing By Weight

	Sieve Designation
	Grading C-1
	Grading D-1
	Grading E-1

	37.5 mm
	100
	
	

	25 mm
	70-100
	100
	100

	19 mm
	60-90
	70-100
	70-100

	9.5 mm
	45-75
	50-79
	50-85

	4.75 mm
	30-60
	35-58
	35-65

	2.36 mm
	22-52
	20-47
	23-50

	0.600 mm
	10-33
	10-26
	13-31

	0.300 mm
	6-23
	6-19
	10-26

	0.075 mm
	0-6
	0-6
	8-15


(02/28/00)R117M98
Standard Modification
703-2.04 AGGREGATE FOR ASPHALT CONCRETE PAVEMENT.  Add the following:  Remove natural fines passing a 4.75-mm sieve before crushing aggregates for asphalt concrete mixtures.

Under Blended Aggregate, delete the last sentence and substitute:  “Ensure that the fraction actually retained between two consecutive sieves larger than the 0.150-mm is not less than 2 percent of the total."

Coarse Aggregate.  Change the percent fracture: from 80 min. (single face) to 95 min.(double face).
Fine Aggregate.   Add the following:  Fine aggregate shall be produced from crushing.  Natural aggregate that is minus 4.75-mm shall be removed and stockpiled separately from the crushed fines.

Blended Aggregate.   Add the following:  No more than 10 percent natural fines may be added to produce the asphalt job mix aggregate gradation.

Special Provisions

703-2.04 AGGREGATE FOR ASPHALT CONCRETE PAVEMENT.  A minimum of three (3) stockpiles of crushed aggregates are required.

Coarse Aggregate (retained on the 4.75-mm sieve).  Crushed stone or crushed gravel consisting of sound, tough, durable rock of uniform quality.  Remove the natural fines passing the 4.75-mm sieve before crushing aggregates for Type V asphalt concrete mixture.  Free from clay balls, organic matter, and other deleterious material.  Not coated with dirt or other finely divided mineral matter.  Meet the following requirements:

	
	Type I
	Type IIA, IV
	Type I, IIB, III
	Type V

	LA Wear, % max.
	AASHTO T 96
	45
	45
	30

	Degradation Value, min.
	ATM 313
	40
	30
	45

	Sodium Sulfate Loss % max. (5 cycles)
	AASHTO T 104
	9
	9
	9

	Fracture, min %
	WAQTC FOP for AASHTO TP61
	90, 2 face
	80, 1 face
	100, 2 face

	Thin-Elongated Pieces, max. %

5:1

3:1
	ATM 306
	8

20
	8

-
	5

15

	Nordic Abrasion, max. %
	ATM 312
	12
	
	12

	Absorption, max. %
	AASHTO T85
	2
	
	2


Fine Aggregate (passing the 4.75-mm sieve).  For Type IV and V mixes, remove the natural fines passing a 4.75-mm sieve before crushing aggregates for this asphalt concrete mixture.  Consist entirely of aggregate produced from aggregate crushing process and be non-plastic as determined by WAQTC FOP for AASHTO T 90.  Meet the quality requirements of AASHTO M 29, including S1.1, Sulfate Soundness and the following:

	Property
	Test Method
	Requirement

	Fine Aggregate Angularity
	AASHTO T 304
	45 % min.


TABLE 703-3

BROAD BAND GRADATIONS FOR ASPHALT CONCRETE PAVEMENT AGGREGATE

Percent Passing by Weight

	SIEVE
	GRADATION

	mm
	Type I
	Type II
	Type III
	Type IV
	Type V

	25.0
	100
	
	
	
	100

	19.0
	80-90
	100
	
	
	90-100

	12.5
	60-84
	75-95
	100
	100
	65-75

	9.5
	48-78
	60-84
	80-90
	80-95
	48-60

	4.75
	28-63
	33-70
	44-81
	55-70
	30-40

	2.36
	14-55
	19-56
	26-70
	35-50
	20-30

	1.18
	9-44
	10-44
	16-59
	20-40
	< 22

	0.600
	6-34
	7-34
	9-49
	15-30
	< 17

	0.300
	5-24
	5-24
	6-36
	10-24
	< 14

	0.150
	4-16
	4-16
	4-22
	5-15
	< 12

	0.075
	3-7
	3-7
	3-7
	4-7
	3-8


703-2.07 SELECTED MATERIAL.  Replace the last sentence in both items 1. and 2. with the following:  The percent passing the 0.075-mm sieve will be determined on minus 75-mm material.  (06/25/99)M82
***deleted***

SECTION 706

CONCRETE AND PLASTIC PIPE

Standard Modification

706-2.06 PLASTIC PIPE FOR SANITARY SEWERS.
Replace “Type S” with “Type S or Type D”.

706-2.07 CORRUGATED POLYETHYLENE PIPE.
Replace “Type S” with “Type S or Type D”.

(02/08/01)M97
SECTION 709

REINFORCING STEEL AND WIRE ROPE
Special Provisions

709-2.01 REINFORCING STEEL.  Add the following:
Reinforcing Steel Bars for Bridge Reinforcement
ASTM A 706M

Headed Reinforcing Bars
ASTM A 970M

SECTION 710

FENCE AND GUARDRAIL
Special Provisions

710-2.11 GUARDRAIL TERMINALS.  Add the following:
Use the ET-2000 LET.

The current guardrail end terminal drawings approved by the Department are as follows:



Drawing
Original
Latest





Number
Date
Revision
Comments

ET-2000 LET
Metric
SS 155M
7/18/00
None
11.4-m, 7 tube, Plus head

(01/22/02)R249
SECTION 712

MISCELLANEOUS

Special Provisions

712-2.06 FRAMES, GRATES, COVERS AND LADDER RUNGS.  Add the following: 

Ductile iron castings


ASTM A536 for Grade 60-401

(02/22/00)R78M98
712‑2.14 PREFORMED PAVEMENT MARKINGS.  Add the following to paragraph A. under item 1., General Requirements:  The preformed ribbon shall consist of one solid piece of required width and length.  In solid stripe areas, the tape length shall, where possible, be a minimum of 30-meters.  (07/15/96)R79
712-2.17 METHYL METHACRYLATE PAVEMENT MARKINGS.  Delete the first and second paragraphs under item 1. Quality Requirements: and substitute with the following:  Use a marking material formulated for the application type specified.  Use a marking material manufactured from new materials and free from dirt and other foreign material.  Use a methyl methacrylate based resin system for part “A”.  Use benzoyl peroxide system for part “B”.

Type A – Spray application:  Material formulated for spray application without factory intermix beads or anti skid aggregate.  Use glass beads and aggregate designed to be applied to freshly applied material to meet the specified retroreflectance and anti-skid properties, such as Dura-Stripe Plus Type V or approved equal.

Type B – Extruded application:  Material formulated for extruded application with factory intermix beads and anti skid aggregate, and additional surface applied beads, such as Dura-Stripe Plus Type III or approved equal.

Type C – Spray or Extruded: Material formulated for spray or extruded application with factory intermix beads and anti skid aggregate and additional surface applied beads, such as Dura-Stripe Plus Types I, III or IV.

2.
Performance Properties:  Add the following:
k.
Adhesion: 
To Portland Cement, minimum 13.8 MPa, to asphalt, dependent on tensile failure of the substrate.  (07/17/03)R246M98

l.
Color:

Yellow, PR-1 chart, 33538 Federal Yellow.  White, minimum daylight reflectance of 84.

712-2.18 GLASS BEADS FOR METHYL METHACRYLATE PAVEMENT MARKINGS.  Delete the bead table and substitute the following:  Use the type and amount of beads specified in writing by the marking material manufacturer necessary to meet the performance requirements.

Delete this Section in its entirety and substitute with the following:

SECTION 715

STEEL FOR PILES

Special Provisions

715-2.01 SCOPE.  Steel used in Structural Steel Piling and Structural Steel Sheet Piling.

715-2.02 GENERAL REQUIREMENTS.  Conform to the dimensions, weights, and cross-sections shown on the Plans.

1.
Structural Steel for Piling.  Use ASTM A709 Grade 345 for “H” piles.  Use ASTM A709 Grade 345 or API 5L Grade X52 for pipe piles.


2.
Pile Tip Reinforcing.  Use pile tip reinforcement conforming to the requirements of ASTM A27 Grade 450-240 or ASTM A148 Grade 620-415.  Make each pile tip in one piece of cast steel.


3.
Structural Steel Sheet Piling.  Use hot-rolled, ASTM A572 Grade 345.

715-2.03 CERTIFICATION.  Furnish four (4) copies of a certified mill test report covering chemical and physical tests conducted on the steel to the Engineer for each heat number of metal included in the shipment.

SECTION 716

STRUCTURAL STEEL
Special Provisions

716-2.02 GENERAL REQUIREMENTS.  Delete item number 2 and replace with the following:
2.
Structural Steel
ASTM A 709M Grade 345T3

Delete item number 10 and replace with the following:

10.
Charpy V-Notch Impact Requirements.

Meet the supplementary requirements of ASTM A 709M “Non-Fracture-Critical, T, Material; Toughness Tests and Marking” for Zone 3

Add the following number item:

11.
Permanent Metal Deck Forms.  Use forms complying with ASTM A 653 and ASTM A 924.

Delete Table 716-1.

716-2.07 GALVANIZED METAL.  Add the following:
Galvanize nuts, bolts, washers, and other steel hardware in conformance with AASHTO M232M.

Structural steel used on the bridge may be spray-metalized in accordance with the Structural Steel Painting Council (SSPC) Coating System Guide Number 23.00, Guide for Thermal Spray Metallic Coating Systems.  Provide a minimum coating thickness of 254 microns on both the exterior and interior surfaces.  Prepare surfaces in accordance with SSPC-SP5, White Metal Blasting Cleaning.  Do not coat the top surface of the top flanges.

SECTION 722

BRIDGE RAILING

Special Provisions

722-2.01 BRIDGE RAILING.  Add the following:
Stainless Steel Bolts
ASTMF593, Alloy Group 1, Condition SH

Stainless Steel Nuts and Washers
ASTMF594, Alloy Group 1, Condition SH

Neoprene Rubber Washers
ASTM D2000M1BC610

Stainless Steel Perforated Plate
ASTM A167 or A240
SECTION 723

WATER STOPS

Special Provisions

723-2.01 WATER STOPS.  Delete this Subsection in its entirety and substitute the following:  Manufacture water stops from either neoprene or from polyvinyl chloride (PVC).


1.
Neoprene Water Stops.  Use a vulcanized elastomeric compound containing neoprene as the sole elastomer conforming to the following:

	Test
	ASTM

Designation
	Requirement

	Tensile strength, MPa
	D 412
	13.8 Min.

	Elongation at break, percent
	D 412
	300 Min.

	Compression set, 22 h at 70°C, percent
	D 395(Method B)
	30 Max.

	
	
	

	Tear strength, kN/m
	D 624 (Die C)
	26.3 Min.

	Hardness (Type A)
	D 2240
	55±5

	
	
	

	Ozone resistance 20% strain, 100 h at 38°C ±1°C
	D 1149 (except 100± 20 parts per 100 000 000)
	No cracks

	
	
	

	Brittleness temperature
	D 746
	-40°C

	Flame resistance
	C 542
	Must not propagate flame

	Oil Swell, ASTM Oil #3, 70 h at 100°C, volume change, percent
	D 471
	80 Max.



	
	
	

	Water absorption, immersed 7 days at 70°C, change in mass, percent
	D 471
	15 Max.




After accelerated aging in conformance with the requirements in ASTM Designation:  D 573 for 70 hours at 100 degrees Celsius the elastomer shall not show deterioration changes in excess of the following:

Tensile strength, percent

-15

Elongation at break, percent

-40

Hardness, points


+10

2.
Polyvinyl Chloride Water Stops.  Use polyvinyl chloride water stops from polyvinyl chloride conforming to the Corps of Engineers Specification Number CRD-C 572 conforming to the ozone resistance as required for neoprene water stops.

SECTION 724

SEED

Special Provisions
724-2.02 MATERIALS.  Delete this Subsection in its entirety and substitute the following:
Meet applicable requirements of the State of Alaska Seed Regulations, 11 AAC 34, Article 1 and Article 4.

Furnish “certified seed” or four (4) signed copies of a report certifying that each lot of seed has been tested by an approved laboratory within nine (9) months of date of application.  Include: name and address of laboratory, date of test, lot number for each kind of seed, and results of test as to name, percentages of purity and germination, and percentage of weed content for each kind of seed furnished.

Meet or exceed the percentages of sproutable seed specified in Table 724-1.

TABLE 724-1

Seed Requirements

	SPECIES
	Sproutable Seed*, %, Min.

	Arctared Red Fescue
	78

	Egan American Sloughgrass
	67

	Norcoast Bering Hairgrass
	71

	Nortran Tufted Hairgrass
	71

	Wainwright Slender Wheatgrass
	88

	Alyeska Polargrass
	71

	Bluejoint
	71

	Tilesy Sagebrush
	71

	Tundra Glaucous Bluegrass
	76

	Gruening Alpine Bluegrass
	72

	Nugget Kentucky Bluegrass
	76

	Beach Wildrye
	70

	Annual Ryegrass
	76

	Perennial Ryegrass
	76


* Sproutable Seed is the mathematical product of Germination and Purity.

(03/05/02)R52M98
SECTION 729

GEOTEXTILES

Standard Modification

729-2.01 EMBANKMENT SEPARATION AND REINFORCEMENT.

1.  Separation.  Replace  “(medium survivability)” with  Class 3)”.

1. Reinforcment. Replace  “ Separation (high survivability)” with “Stabilization”.
729-2.02 SUBSURFACE DRAINAGE AND EROSION CONTROL.

2. Erosion Control.  Replace “Erosion Control’ with “Permanent Erosion Control”.
729-2.04 SEDIMENT CONTROL. Replace the first sentence with “Meet AASHTO M 288 for Temporary Silt Fence”.

(02/08/01)M98
Special Provisions

729-2.05 IMPERMEABLE MEMBRANE.
1.
The impermeable membrane shall be composed of a calendered polyvinyl chloride (PVC) sheeting material factory-bonded into a single panel meeting the physical and mechanical properties contained in Table 729-5.

2.
The PVC sheeting shall be formulated and manufactured from 100 percent virgin polyvinyl chloride resin and be specifically compounded for use in hydraulic structures. Reprocessed or reground materials shall not be used. No factory set up or trim materials that are foreign to the virgin formulation shall be used. Only first quality phthalate and/or phosphate plasticizers shall be used. The use of water soluble formulation ingredients is prohibited.

3.
The compound must contain a biocide at a viable formulation level. There shall not be any unmixed formulation ingredients. The sheeting shall contain no deep gas checks, no surface divots, no windows, and shall not exhibit cold flow. It must have good surface quality and be free of pinholes and blisters.

4.
Individual calendered widths of PVC shall be factory fabricated into large panels so as to minimize field seaming during installation. Factory fabricated seams shall have a minimum of ½-inch nominal width and shall meet, at a minimum, 80 percent of the unseamed strength properties. Field seams shall have a strength of at least 80 percent of the unseamed strength and shall be performed in accordance with the manufacturer's recommendations.

5.
Damaged impermeable membrane materials shall be mended in such a way that the strength and hydraulic properties of the repaired area meet or exceed the requirements indicated for non-damaged impermeable membrane. All repairs shall conform to the manufacturer's recommended procedures.

6.
Certification of impermeable membrane materials shall be based on minimum average roll values at a 95 percent confidence level. The manufacturer's certification shall be furnished to the Engineer prior to installation of the impermeable membrane.

TABLE 729-5
IMPERMEABLE MEMBRANE REQUIREMENTS
	Membrane Property
	Test Method
	Requirement

	Thickness, mils, min.

(Nominal ± 5 percent)
	ASTM D-1593
	30

	Tensile Strength

lbs/in, min.
	ASTM D-882
	69

	Elongation at Break

percent, min.
	ASTM D-882
	350

	Tear Resistance

lbs, min.
	ASTM D-1004
	9

	Low Temperature Strength
	ASTM D-1790
	Pass at -20 F

	Permeability

cm/sec, max.
	AASHTO M-288
	0.000001


This page intentionally left blank.

SECTION 730

SIGN MATERIALS
Special Provisions
730‑2.04 SIGN POSTS.  Under item 1., Metal Pipe Posts, add the following to paragraph a.:  Posts conforming to ASTM A53 shall be either Type E grade B, or Type S grade B.  (08/04/03)R81M98
Standard Modification
In item 2.  Perforated Steel Posts., paragraph a., first sentence, replace “ASTM A 446” with “ASTM A 653 and ASTM A 924”.  (06/25/99)M83
Add the following:

6.
Structural Tubing and W-Shape Beams.

a.
Structural tubing shall conform to either ASTM A500, grade B, or ASTM A501.  The tubing shall be square and of the dimensions called for in the plans with 5-mm thick walls.  11-millimeter diameter holes shall be drilled as required to permit mounting of the sign.

b.
W-shape beams shall conform to ASTM A36.

c.
Structural tubing and W-shape beams shall be hot dip galvanized according to 1.b. of this subsection.  Damaged and abraded tubes and beams shall be repaired according to 1.c. of this Subsection.  (08/04/03)R81M98
Standard Modification

7.
Square Non-Perforated Steel Tubes.

a.
Fabricate from 5-mm thick cold-rolled carbon steel sheets, commercial quality, to meet ASTM A 500, Grade B.  Form posts into a steel tube, roll to size, and weld in the corner.  Furnish with 711-mm diameter holes drilled or punched as necessary to permit mounting of the sign.

b.
Hot dip galvanize to meet AASHTO M 111 after fabrication.  When cutting metal posts after hot dip galvanizing, minimize damage to the zinc coating and protect exposed surfaces by treating the exposed area.

c.
Repair galvanized surfaces that are abraded or damaged at any time after the application of the zinc coating to meet the applicable provisions of AASHTO M 36.  (12/02/03)M107
Add the following Section:
SECTION 740

SIGNALS AND LIGHTING MATERIALS

740-2.01 GENERAL.  Use electrical materials, devices, fittings, and hardware that conform to applicable NEMA and ANSI standards.

Use electrical products that are Third Party Labeled or Listed (by an approved independent electrical testing laboratory such as UL, ETL, CSA, etc.), unless otherwise indicated on the Materials Certification List (MCL).

Ensure that all material and workmanship, as determined by the Department, conform to the standards of the NEC, the NESC, and local safety codes as adopted and amended by the authority having jurisdiction.

740-2.02 SIGNAL AND LIGHTING STRUCTURES.  Design and fabricate highway lighting and traffic signal structures with pole shaft lengths to 17-m long to conform to the 1994 Edition of AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals with interim revisions.  For the design and fabrication of high tower poles, see Subsection 740-2.04.

A registered professional engineer shall design the structures and provide stamped shop drawings and calculations.  Submit the stamped drawings and calculations for each pole to the Engineer for approval.  Design for stresses on the completed structure with hardware in place.

1.
In the stamped calculations, indicate the edition of Standard Specifications to which the poles are being designed and provide the input data used to design each pole and mast arm, including:  design wind speed, cross section shape, yield strengths of the component materials, dimensions of the pole components, and a summary of the loads used.

2.
On the stamped shop drawings, provide design wind speed and the details for building the poles and mast arms, including:  materials specifications, slip fit joint dimensions, pole component dimensions, welds that will be made, and the welding inspection that will be done.

Submit the mill certifications for the steel items (piles, plates, bolts, and other related items) to the Engineer for approval.

Design all poles for 160 km/h winds with a 1.3 gust factor.

Design each electrolier to support a sign with an area of 1.49 square meters with its centroid located 4.3-m above the base of the pole.

Fabricate signal and lighting structures from tapered steel tubes with a round or 16-sided cross section.  Orient hand holes located near the base of poles to face down-stream of traffic flow.

Furnish poles and mast arms up to 12.2-m long in one piece.  Poles and mast arms longer than 12.2-m may be furnished in one piece or in two segments with a slip type field splice.  For slip type joints, provide a minimum overlap of 610-mm or 1.5 times the inside diameter of the female section whichever is larger.

With two-piece mast arms, locate the slip type field splice at least 305-mm away from the plan location of signal heads and signs.

Fabricate tubes with walls up to 13-mm thick from the prequalified base metals listed in AWS D1.1 and which feature maximum yield strengths of 483 MPa (70,000-psi).  Fabricate elements greater than 13-mm thick from steel that conforms to ASTM A 709 and meets the Fracture Critical Impact Test requirements for zone 3.  The Department will not accept structures that contain or are made with laminated steel elements.

Fabricate each tube from no more than 2 pieces of steel.  When using 2 pieces, place the longitudinal welded seams directly opposite one another.  Place the welded seams on adjacent sections to form continuous straight seams from the base to the top of the pole.
When tenons are needed to install traffic signals and luminaires, make them from DN 50-mm schedule 40 pipe that conforms to ASTM A 53 Grade B.

Fabricate 3-m long signal posts from 11 US Standard Gage sheet steel.  Fabricate each post with a minimum inside diameter of 125-mm at the base plate.  Use an 88-mm long piece of DN 100-mm schedule 40 pipe that conforms to ASTM A 53 Grade B as a post-top adapter.

The Department does not allow holes made for lifting purposes in the ends of tubular segments, except in the free ends of luminaire mast arms.  To add lift points, weld them at least 300-mm away from welds on the outside of female segments and on the inside of male segments.  Before shipment, remove all added lift points, grind the area smooth with the base metal, and hot stick repair the finish according to Subsection 660-3.01.8.a.

Hot-dip galvanize lighting and signal structures to meet AASHTO M 111 and these specifications.  Completely submerge pole and mast arm segments in one dip in a kettle of concentrated zinc ammonium chloride flux solution heated to 54 degrees C, then completely submerge in one dip in a separate kettle of prime western grade zinc heated to approximately 

440 degrees C. Galvanize bolts and fasteners to meet AASHTO M 232.

After the poles and mast arms are galvanized, remove excess zinc from drip lines and points and the surfaces of tube ends that form slip type joints to provide a smooth finish.

The Department will reject poles and mast arms that are

1.
Not fabricated according to these specifications or the approved shop drawings,

2.
Bowed with sweeps exceeding 19-mm throughout the length of the pole, mast arm, or segment, if you furnish a two-piece pole or mast arm,

3.
Out of round.  Sections are out of round when the diameters of round members or the dimension across the flats of multi-sided members exceed two percent of the dimension specified on the shop drawings.

Fabricate pile cap adapters from grade X42 steel line pipe that conforms to API 5L and from steel plate that conforms to ASTM A 709 Grade 50.  Attach the anchor plate to the pile section with a complete joint penetration (CJP) weld.  Fabricate the anchor plate to match the base plate of the lighting standard.

Perform welding to conform to Subsection 504-3.01 8.  Welding and the following:

1.
Make welds continuous.

2.
Use partial joint penetration (PJP) welds in longitudinal seams.  PJP welds must provide at least 60 percent penetration.

3.
Use CJP groove welds to connect base plates to tubes with walls 5.56-mm thick and thicker.  When CJP groove welds are used, the designer may use additional fillet welds when deemed necessary.

4.
Use socket-type joints with two fillet welds to connect base plates to tubes with walls less than 5.56-mm thick.

5.
On steels 7.94-mm thick and thicker, inspect 100 Percent of CJP welds by either radiography (RT) or ultrasound (UT).

6.
On steels between 5.56-mm 7.94-mm thick, inspect 100 Percent of CJP welds by UT per annex K of AWS D1.1.

7.
Inspect a random 25 percent of PJP and fillet welds by magnetic particle (MT).  If a defect is found, inspect 100 percent of the PJP and fillet welds made to fill the order.  In steels less than 3.175-mm thick, complete the tests per AWS D1.3.

8.
Only visual inspection of welds is required on luminaire mast arms.

Finish poles and mast arms to conform to the following requirements.  Before they are galvanized, neatly round the following features to the radius specified.

1.
On all holes through which electrical conductors pass, provide a 1.6-mm radius on both edges,

2.
On all pole base plates, provide a 3-mm radius on all edges along which plate thickness is measured and a smooth finish on all other exposed edges,

3.
On the ends of tubes that form slip type joints, complete the following tasks on the two surfaces that contact one another.  First, provide 1.6-mm radii on the inside and outside edges of the female and male segments, respectively.  Then for the length of the joint plus 150-mm do two things: grind down welds until they feature a radius concentric with the mating surface and remove all material protruding from the two surfaces, and

4.
Grind exposed welds flush with the base metal, except fillet welds and seam welds on top of mast arms.  Grinding seam welds on multi-sided poles is not required, except in slip type joints.

Provide caps to cover the free ends of poles and mast arms. 

Identify critical information for poles and arms with visible permanent aluminum tags that contain the information shown in Table 740-1.  The measurements shown are for illustration purposes only.  Use tags large enough to include all required information using 6 mm high text, 10-mm of space between successive lines of text, and at least 10-mm of space between the edges of the tag and the text.  Secure the tags with two 3-mm blind rivets at the base of poles and the under side of mast arms.  If you furnish a two-piece signal mast arm with slip type joint, mark both pieces with the same message.

TABLE 740-1

POLE MARKINGS
	Note: Italic type indicates additional Tag Markings if poles have 2 luminaire or 2 signal mast arms.

	
	MEASUREMENTS
	TAG MARKINGS

	Signal Poles 

	a)
Signal mast arm length
	12.4 m. /9.3 m.
	SMA 407/SMA 305

	b)
Luminaire mast arm length
	4.6 m. /4.6 m
	LMA 151/LMA 151

	c)
Pole height
	11.4 m
	PH 374

	d)
Intersection number (if more than one) -pole number
	
	1 - P 4

	e)
Sum of signal mast arm moments about centerline of signal pole
	
	SM 4000/SM 3200

	f)
Design wind speed
	160 kph
	DWS 100

	Light Poles

	a)
Luminaire mast arm length
	4.6 m. /15.6 m
	LMA 151/LMA 151

	b)
Pole height
	11.4 m
	PH 374

	Signal Mast Arms

	a)
Mast arm length
	12.4 m
	SMA 407

	b)
Intersection number (if more than one) -pole number
	
	1 - P 4

	c)
Sum of signal mast arm moments about centerline of signal pole
	
	SM 3740

	d)
Design wind speed
	160 kph
	DWS 100

	Luminaire Mast Arm

	a)
Mast arm length
	5.5 m
	LMA 180

	b)
Pole number (if unique arm design)
	
	P 4


740-2.03 WOOD POLES.  Use wood poles for service or temporary installations of the class shown on the Plans or as specified in the Special Provisions.

Use 10.7 m poles; except for service poles use 7.6 m poles.

Use mast arms and tie rods for wood pole installations that conform to Subsection 740-2.02, and to the details shown on the Plans.  Provide each mast arm with an insulated wire inlet and wood pole-mounting bracket for mast arm and tie rod cross arm.

Use structural timber meeting Section 713.  Do not use poles that have more than 180 degrees twist in grain over the full length.  Ensure the sweep is no more than 100-mm.  Pressure-treat wood poles that are not to be painted, after fabrication.  Meet Section 714.

740-2.04 HIGH TOWER POLES.  Design and fabricate high tower lighting poles to conform to the 2001 Edition of AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals with interim revisions. 

A registered professional engineer shall design the structures and provide stamped:  shop drawings and calculations.  Submit the stamped drawings and calculations for each pole to the Engineer for approval.  Design for stresses on the completed structure with hardware in place.

1.
In the stamped calculations, indicate the edition of Standard Specifications to which the poles are being designed and provide the input data used to design each pole, including:  design wind speed, cross section shape, yield strengths of the component materials, dimensions of the pole components, and a summary of the loads used.

2.
On the stamped shop drawings, provide the criteria to which the poles are designed and the details for building the poles, including:  materials specifications, slip fit joint dimensions, dimensions of the tube segments and other components, the total weight of each segment, the welds that will be made, and the welding inspection that will be done.

The pole manufacturer shall submit a pole installation plan that details the work required to assemble each pole, the locations of timber supports during and after pole assembly.  Submit this plan with the stamped plans and calculations.

Submit the mill certifications for steel items (piles, plates, bolts, and other related items) to the Engineer for approval.

Design high tower poles for a 50-year design life and the basic wind speed shown in the 2001 AASHTO Standard Specifications for Structural Supports or for 160 kph, whichever is greater.  Use a gust effect factor of 1.14.

For fatigue design, use fatigue category I importance factors for lighting poles, and design poles that taper less than 0.0117 m/m to resist the effects of vortex shedding.  

Furnish poles fabricated from tapered steel tubes with a round, 16-sided, or 12-sided cross section.  Use no more than four tapered-tube segments with slip type field splices to form each pole.  For the slip type joints, provide a minimum overlap of 610-mm or 1.5 times the inside diameter of the female section whichever is larger.

Furnish poles that allow the luminaire ring to descend within 1.5-m of the base plate.

Design poles to support a load that consists of the lowering device and ten luminaires equipped with light shields.  Use the following values for these components.

Component
Effective Projected Area
Weight
One lowering device
0.8 m2
140 kg

Ten luminaires
2.0 m2
280 kg

Ten light shields
2.8 m2
10 kg

Provide a reinforced rectangular hand hole that provides an opening large enough to install the winch assembly.

Provide a detachable door over the hand hole frame including hinges, nuts to fasten the door to the frame, and a neoprene gasket to provide a watertight seal around the frame.  Provide for a locking mechanism for the hand hole door.

Fabricate the base plate to match the bolt circle diameter and the quantity and size of anchor bolts of the foundation detailed on the Plans.  The anchor bolts conform to ASTM F 1554, Grade 55 with Supplemental Impact Test Requirements of Section S4.  The distance from bottom of the leveling nut to the top of the concrete of the anchor bolts will not exceed 25-mm.

Install a hook to the left of the hand hole for storing the winch control cable away from the top of the foundation.  Provide a 25-mm wide hook that features rounded edges, a 38-mm radius, and 75-mm between the low point and free end of the hook.

Fabricate tubes with walls up to 13-mm thick from the prequalified base metals listed in AWS D1.1 and which feature maximum yield strengths of 483 MPa (70,000-psi).  Fabricate elements greater than 13-mm thick from steel that conforms to ASTM A 709 and meets the Fracture Critical Impact Test requirements for zone 3.

Fabricate each tube from no more than 2 pieces of steel.  When using 2 pieces, place the longitudinal welded seams directly opposite one another.  Place the welded seams on adjacent segments to form continuous straight seams from the base to the top of the pole.  The Department will not accept poles and mast arms made with laminated steel elements.
The Department does not allow holes made for lifting purposes in the ends of tubular segments.  To add lift points, weld them at least 300-mm away from welds on the outside of female segments and on the inside of male segments.  Before shipment, remove all added lift points, grind the area smooth with the base metal, and hot stick repair the finish according to Subsection 660-3.01.8.a.

Provide the mounting brackets needed to install the luminaire-ring lowering device, including the winch assembly, associated hardware, and the masthead assembly.

Around the top of each pole, provide a stabilizer system that prevents the luminaire ring from swinging freely when the top of the ring is within 610-mm of being fully docked in the masthead fitting.  The stabilizer system shall consist of at least three crooked-F shaped brackets located symmetrically around each pole.  The brackets shall form a tapered bottom section and a parallel top section that restricts ring movement.  Bolt each bracket to two channels welded to the pole shaft.  With the Eagle lowering device, locate the brackets between the wheels that line the luminaire ring.  Design and fabricate the brackets from stainless steel tubing to withstand the load and wind speed used to design the poles.  The installed brackets shall just fit through a circle 25-mm smaller in diameter than the inside diameter of the luminaire ring.

Perform welding to conform to Subsection 504-3.01 8.  Welding and the following:

1.
Make welds continuous.

2.
Use CJP groove welds on longitudinal seams within 150-mm of CJP circumferential welds.

3.
In the ends of those segments that form a slip type joint, provide CJP longitudinal seam welds at least 300-mm longer than the length of the joint.

4.
Use CJP groove welds to connect base plates to tubes with walls 7.94-mm thick and thicker.  When CJP groove welds are used, the designer may use additional fillet welds when deemed necessary.

5.
Use socket-type joints with two fillet welds to connect the pole top plates to tubes with walls less than 7.94-mm thick.

6.
Use partial joint penetration (PJP) welds in longitudinal seams between the segments of CJP welds.  PJP welds must provide at least 60 percent penetration.

7.
Use PJP and fillet welds to attach hand-hole frames to the tube.

8.
On steels 7.94-mm thick and thicker, inspect 100 Percent of CJP welds by either radiography (RT) or ultrasound (UT).

9.
Inspect a random 25 percent of PJP and fillet welds by magnetic particle (MT).  If a defect is found, inspect 100 percent of the PJP and fillet welds made to fill the order.

Weld tags on the ends of segments that form slip type joints to facilitate field assembly.  Locate the tags to ensure segment alignment when the tags are aligned.  Attach the tags at least 305-mm away from the slip type joint.  Include the shop drawing number to which the poles are fabricated and pole length on the tag.

Finish poles to meet the following requirements.  Before they are galvanized, neatly round the following features to the radius specified.

1.
On holes through which electrical conductors pass, provide a 1.6-mm radius on both edges,

2.
On all pole base plates, provide a 3-mm radius on all edges along which plate thickness is measured and a smooth finish on the other exposed edges,

3.
On the ends of tubes that form slip type joints, complete the following tasks on the two surfaces that contact one another.  First, provide 1.6-mm radii on the inside and outside edges of the female and male segments, respectively.  Then for the length of the joint plus 150-mm do two things: grind down welds until they feature a radius concentric with the mating surface and remove material protruding from the two surfaces, and

4.
Grind exposed welds flush with the base metal, except fillet welds and seam welds on top of mast arms.  Grinding seam welds on multi-sided poles is not required, except in slip type joints.

The Department will reject poles containing segments that:

1.
Are not fabricated according to these specifications and the approved shop drawings,

2.
Are bowed with sweeps exceeding 19-mm throughout the length of the segment,

3.
Are out of round.  Segments are out of round when the diameters of round members or the dimension across the flats of multi-sided members exceed two percent of the dimension specified on the shop drawings.

4.
Do not provide the minimum overlap of 610-mm or 1.5 times the inside diameter of the female section, whichever is larger, in the slip type field splices when the pole is assembled.

Hot-dip galvanize pole segments and attachments to meet AASHTO M 111 and these Specifications. Completely submerge pole segments in one dip in a kettle of concentrated zinc ammonium chloride flux solution heated to 54 degrees Celsius, then completely submerge in one dip in a separate kettle of prime western grade zinc heated to approximately 440 degrees Celsius.  Galvanize bolts and fasteners to meet AASHTO M 232.

After the poles and mast arms are galvanized, remove excess zinc from drip lines and points and the surfaces of tube ends that form slip type joints to provide a smooth finish.

740-2.05 CONDUCTORS.  Use conductor sizes based on the American Wire Gage (AWG).  Use sizes that conform to the Plans or, when not shown, to this Subsection.

Use insulated conductors made of uncoated, stranded copper that conforms to the specifications of ASTM B 8.  Use grounding conductors that are bare copper of the gage required by the NEC.  They may be stranded, solid, or braided.

Provide the following markings on the outer coverings of conductors and cables on intervals of 600-mm or less: manufacturer, the number of conductors or pairs in cables, conductor size, 600V, the conductor or cable type and environmental conditions for which the conductor or cables are listed, and the symbol of an approved independent testing laboratory.

Use conductors meeting the referenced specifications for the following purposes:

1.
Power Conductors.  For individual conductors, install general-purpose building wire manufactured according to UL Standard 44, ICEA S-66-524, and NEMA No. WC7.  Furnish conductors insulated with cross-linked polyethylene listed as type XHHW-2 and rated for 600 volts AC operation.
TABLE 740-2

CONDUCTOR TERMINATION TABLE
	CONDUCTORS PER CABLE
	CIRCUIT
	WIRE COLOR
	AWG. NO.
	BAND LEGEND

	5
	Vehicle Red

Vehicle Yellow

Vehicle Green

Common Neutral

Spare
	Red

Orange

Green

White

Black
	14
	Head No.

	7
	Vehicle Red Arrow

Vehicle Yellow Arrow

Vehicle Green Arrow

Common Neutral

Spare

Spare

Spare
	Red

Orange

Green

White

White/Black

Black

Blue
	14
	Head No.

	7
	Vehicle Red

Vehicle Yellow

Vehicle Green

Common Neutral

Spare

Vehicle Yellow Arrow

Vehicle Green Arrow
	Red

Orange

Green

White

White/Black

Black

Blue
	14
	Head No. (s)

	5
	Pedestrian Don’t Walk

Pedestrian Walk

Common Neutral

Spare

Spare
	Red

Green

White

Orange

Black
	14
	Head No.

	5
	Photo Electric Control

Load to Contactor

Neutral

Spare

Spare
	Black

Red

White

Orange

Green
	14
	PEC

	2
	Pedestrian Pushbutton

Neutral
	Black

White
	14
	Head No.

Located Under

	2
	Flashing Beacon

Neutral
	Black

White
	14
	Head No.

	2
	Preemption

Neutral
	Black

White
	14
	“PRE”

	3
	Highway Luminaire

Highway Luminaire

Highway Luminaire Spare
	Black

Red

White
	8 or 6
	Circuit No. 

	3
	Service to Controller

Neutral

Spare
	Black

White

Red
	6
	“SIG” 

	3
	Sign Luminaire

Sign Luminaire

Sign Spare
	Black

Red

White
	8
	SIGN


Use size 10 AWG wire for illumination tap conductors.  In an electrolier, the illumination tap conductors run from the fused disconnect kit to the ballast in the luminaire.  Furnish conductors with black, red, or white colored insulation as required to identify the two phase and neutral conductors, respectively.

If conductors in controller cabinets carry the full signal load circuit, use size 10 AWG or larger conductors.  Use orange colored conductors from the flash transfer relay to program emergency flashing operation.

2.
Illumination Cables.  For cables that consist of three size 6 or 8 AWG conductors, furnish power cables that feature three conductors, each insulated with cross-linked polyethylene, and a black, low density, high molecular weight polyethylene jacket.  Use insulated conductors listed as type XHHW-2.  Furnish these cables with one black, one white, and one red colored conductor and no grounding conductor.  Use cables rated for 600 volts AC operation.

Use insulated conductors meeting ICEA S-66-524 and UL Standard 44.  The jacket must also meet ICEA S-66-524.

3.
Power Cables.  For cables that consist of three size 4 AWG and larger conductors, furnish tray cables that feature three conductors, each insulated with cross-linked polyethylene that meets the requirements of XHHW-2, and a PVC jacket.  Furnish these cables without an integral grounding conductor.  Use cables manufactured according to UL Standard 1277, ICEA S-95-658, and NEMA No. WC70.  Provide cables listed for direct burial and resistance to sunlight and rated for 600 volts AC operation.

Furnish these cables with black conductor insulation with one printed number (1, 2, or 3) identifying each conductor.

4.
Control Cables.  Wire with signal cable meeting IMSA 20-1 vehicular signal heads, pedestrian signal heads, pedestrian push button detectors, flashing beacons, hardwired local coordination and preemption devices, and photoelectric controls.

5.
Loop Detector Wire.  Use a PVC insulated, nylon jacketed, 14 AWG copper conductor loosely encased in a polyethylene tube.  The assembly shall conform to IMSA Specification 51-5.

6.
Loop Lead-In Cables.  Unless otherwise specified, use a tray cable that conforms to the following specifications to connect the loop detectors to the terminal blocks in the controller cabinet.  Furnish this cable, also known as Snyder Cable, manufactured according to UL Standard 1277.  Supply these cables third party certified as Type TC and certified for use in underground conduit or as an aerial cable supported by a messenger, and rated for 600 volts AC operation.

Use seven-pair size18 AWG, 16 strand, tinned copper conductors per ASTM B 33 insulated with flame-retardant polyvinyl chloride (PVC) and clear polyamide (nylon).  Furnish conductors with insulation colors that match Table 660-1 twisted into pairs.

Provide each twisted pair with an overall aluminum foil coated mylar shield that provides 100 percent coverage and a 20 AWG tinned copper drain wire that is in constant contact with the foil side of the shield.  Apply a tight fitting polyvinyl chloride jacket over the conductor assembly.
Only use the following loop lead-in cable, also known as shielded data cable, to rewire existing traffic signals when specified.  Use cables that consist of 6 twisted pairs that consist of stranded, size 18 AWG tinned copper wire and polyethylene or polypropylene insulation. Furnish each pair covered with an aluminum foil shield, stranded copper drain wire, and an overall PVC or PE jacket.  Use cable rated for 300 volts and whose colored pairs match those specified in Table 660-1.

7.
Telemetry Cable.  Use interconnect cable that consists of solid copper conductors of the number of pairs called for in the Plans meeting the requirements of Rural Utilities Service (formerly the Rural Electrification Administration (REA) specification PE-39 for filled telephone cables.  The shield may be either copper or aluminum.
TABLE 740-3

INTERCONNECT TERMINATION TABLE

	Telemetry Cable: Type PE-39, No. 19 or No. 22 AWG, Solid Copper, as noted on the Plans or in the Special Provisions.

	PAIR No. 
	COLOR
	PAIR No. 
	COLOR
	PAIR No. 
	COLOR

	1
	Blue

White
	9
	Brown

Red
	17
	Orange

Yellow

	2
	Orange

White
	10
	Gray

Red
	18
	Green

Yellow

	3
	Green

White
	11
	Blue

Black
	19
	Brown

Yellow

	4
	Brown

White
	12
	Orange

Black
	20
	Gray

Yellow

	5
	Gray

White
	13
	Green

Black
	21
	Blue

Violet

	6
	Blue

Red
	14
	Brown

Black
	22
	Orange

Violet

	7
	Orange

Red
	15
	Gray

Black
	23
	Green

Violet

	8
	Green

Red
	16
	Blue

Yellow
	24
	Brown

Gray

	
	
	
	
	25
	Gray

Violet


740-2.06 ELECTRICAL CONDUIT.
1.
Rigid Metallic Conduit.  Use UL Standard UL-6 galvanized conduit and fittings that are rigid metal type and manufactured of mild steel or wrought iron.

2.
Rigid Nonmetallic Conduit.  Use UL Standard UL-651 Schedule 40 and 80 rigid polyvinyl chloride (PVC) conduit. Use PVC fittings meeting NEMA TC 3.

740-2.07 FUSED SPLICE CONNECTORS.  Use fused, quick disconnect, splice connector that is weather tight and has two halves: a single-unit line side socket and a load-side plug.  Use fuses that are 10 ampere, midget (10.3-mm by 38-mm) ferrule type with a fast acting current limiting (KTK type) design.

740-2.08 SIGN SWITCHES.  Provide a NEMA 3R non-fused disconnect switch as shown on the Plans for each sign illumination installation.

740-2.09 CONTROLLER ASSEMBLIES.  Furnish each controller assembly equipped for coordinated operation and specifically prepared to operate the traffic signal system shown on the Plans according to the phase diagram and summarized operational details using inputs from the pedestrian, vehicular, and preemption detectors shown.

Controller assemblies must conform to the designated sections of NEMA Standards Publication TS 2-1992, Traffic Controller Assemblies.  Additionally, furnish controller assemblies 100 percent compatible with the proposed traffic signal monitoring system detailed in Section 665.

Compatibility includes all:  inputs, outputs, telemetry protocol, and the upload and download of all RAM data.

Use non-incandescent light sources to illuminate the displays included in the electronic devices described in Subsections 740-2.10 through 740-2.13.

740-2.10 CONTROLLER UNIT.
1.
Actuated Controller Units.  Actuated Controller Units must conform to the NEMA Standards Publication No. TS 2-1992, Traffic Control Systems, Section 3 Controller Units and must be a Type A2 multi-ring shelf mounted unit that provides the following capabilities:

a.
Actuated Coordination

b.
Preemption

c.
Time Base Control

d.
Volume – Density Operation

740-2.11 CONTROLLER CABINET.  Use a controller cabinet that meets the requirements of NEMA Standards Publication No. TS 2-1992, Traffic Controller Assemblies, Section 5 Terminals and Facilities and Section 7 Cabinets.

For all Controller cabinets, the method of cabinet construction will be as approved by the Engineer. 

1.
Standard Features.  Supply the following standard features:

a.
Cabinet Lock.  Use a cabinet that has a main door equipped with a construction core lock.  The lock must accept a Best CX series core that will be installed by the State after the contract is complete.

b.
Cabinet Ventilation.
(1)
Furnish the fan and cabinet vent with internally mounted metal covers that are fabricated to close off the flow of air during winter operations.

(2)
Equip the cabinet with a selectable, 750/1500-watt cabinet-heating device.  The heating device must have a remote air-sensing thermostat.  The contacts must be rated 20 amps, 120 volts, 60 hertz.

Construct the thermostat so that contacts close on descending temperature and are adjustable between –17.7 degrees C and–1.1 degrees C + -15 degrees C.  The contacts must open on rising temperatures of –9.4 degrees C above the closing temperature.  The adjustment must have an indicating pointer.

Connect the thermostat in series with an electrical resistance heater and blower fan.  The blower fan must be rated for continuous duty.  The heater and fan must be connected in parallel and rated 120 volts, 60 Hertz.  Mount the unit in the horizontal position at a location beneath the lowest shelf.

Do not block the air intake or outlet.  Provide the unit with an SPST manual override switch that bypasses the thermostat to enable the fan and heater to operate at warmer temperatures.

c.
Cabinet Wiring.

(1)
Neatly arrange the wiring within controller cabinets to conform to the requirements of Subsections 660-3.05 and 740-2.05.

Wired sockets and BIUs must be provided as a minimum in the quantities listed under configuration 4 in table 5.3.1-1 Type I Configurations of NEMA Standards Publication TS 2-1992 Traffic Controller Assemblies.

Equip the cabinet with all required control and auxiliary equipment connecting cables to operate the phases and detection indicated on the plans, including future use.

Size all wiring, switches, surge protectors, flash relays, flashers, etc., to handle the necessary amperage required under full cabinet use.  The wires running from the flash transfer relay used for emergency flash programming must be orange colored.

(2)
Intersection flash operation must be programmable by rearranging interconnecting jumpers between the load switches, flash transfer relays, and field signal wire terminal blocks.  Only allow these programmable changes to be made by moving the jumpers at the terminal blocks.

(3)
Field Terminal Blocks.

(a)
Provide 2 or more insulation terminal blocks for terminating field conductors.  Provide each block having 12 poles with 10-32 screw type terminals.  Use a terminal block that is a barrier type with removable shorting bars in each of the 12 positions and with integral-type marking strips.  Terminate conductors to a terminal block.

(b)
Terminate conductors from the controller unit in ring type terminal lugs or solder them to a through panel solder lug on the rear side of the terminal.  Terminate the other conductors in spade type terminal lugs.

(c)
Do not bring more than 3 conductors to any one terminal.  Two flat metal jumpers, straight or U shaped, may also be placed under a terminal screw.  Fully engage at least 2 full threads of all terminal screws when the screw is tightened.  Do not extend live parts beyond the barrier.

(d)
Terminals must be provided to terminate a future 18 pair interconnect cable with each conductor terminated on individual terminals.

(e)
Include a 16 position neutral terminal bus bar on each side of the cabinet.

d.
Cabinet Accessories.  See NEMA Standards Publication No. TS 2-1992, Section 5 Terminals and facilities, Figure 5.4.2-1 Cabinet Power Distribution Schematic for items (1) through (5).

(1)
Disconnecting Means
(a)
Main circuit breaker must be a single pole, 50 ampere, 10,000 amperes interrupting capacity for 8 phase cabinets or a single pole, 30 ampere, 10,000 amperes interrupting capacity for 4 phase cabinets.

(b)
Auxiliary circuit breaker(s) must be single pole, 20 ampere, 10,000 amperes interrupting capacity to provide protection for fan, heater, light, and convenience outlet(s).

(c)
The rating of the main disconnect means with overcurrent protection must not be less than 125 percent of the maximum anticipated continuous load.  When using disconnecting means, use the “trip indicating trip free” type.

(2)
Signal Bus.  Connect the signal bus to the incoming AC line through a signal bus mercury contactor and an overcurrent protection device.  Energize the signal bus mercury contactor to provide power to the signal bus.  The current rating of the signal bus mercury contactor must be at least the current rating of the main overcurrent protection device.

(3)
AC Service Transient Suppression.  Connect the transient voltage suppression device for the primary feed of the cabinet on the load side of the cabinet overcurrent protection device.  The transient voltage suppression device connects to the controller power circuit for protection against voltage abnormalities of 1 cycle or less duration.

The suppressor must be a solid state high energy circuit containing no spark gap, gas tube, or crow bar component.  The current rating of the device must be 15 amps minimum.  The device must provide transient protection between neutral and ground, line and ground, as well as line and neutral.  If the protection circuits fail, they must fail to an open circuit condition.  The device must meet all requirements of UL standard 1449.

The suppressed voltage rating must be 600 volts or less when subjected to an impulse of 6,000 volt, 3,000 amp source impedance, and 8.0/20 microsecond waveform as described in UL 1449.  In addition, the device must withstand, without failure or permanent damage, one full cycle at 264 volts RMS.  

The device must contain circuitry to prevent self induced regenerative ringing.  There must be a failure warning indicator light that will illuminate when the device has failed and is no longer operable.  The transient suppression device must withstand a 20,000 ampere surge current with an 8x20 microsecond (time to crest x time to second halfcrest) waveform 20 times at 3 minute intervals between surges without damage or degradation to the suppressor.  Output voltage must not exceed 500 volts at any time during the test.  

(4)
Radio Interference Suppression.  Equip each traffic cabinet, flasher, and other current interrupting device with a suitable radio interference suppressor installed at the input power point.  Install the radio interference suppressor after the AC service transient suppression unit described in Subsection 740-2.11 1. d. (3).  It must provide a minimum attenuation of 50 decibels over a frequency range from 200 kilohertz to 75 megahertz, when used with normal installations.

The interference suppressor must be hermetically sealed in a substantial metal case filled with suitable insulating compound.  Terminals must be nickel plated, 10-24 brass studs of sufficient external length to provide space for connecting two No. 8 conductors and must be so mounted that the terminals cannot be turned in the case.  Ungrounded terminals must be properly insulated from each other and must maintain a surface leakage distance of not less than 1/4 inch between any exposed current conductor and any other metallic part, with an insulation factor of 100 to 200 megohms dependent on external circuit conditions.  

The radio interference suppressor must have a current rating equal to, as a minimum, the rating of the main disconnect means as specified in Subsection 740-2.11 1. d. (1).  It must be designed for operation on 120 volts, 60 hertz, single phase circuits and be UL compliant.

Connect the ground connection of the radio interference suppressor only to AC neutral.  Do not connect to Earth Ground directly.

(5)
Light Fixtures.  Mount a hooded incandescent light fixture with a 15 inch flexible “goose neck” from the cabinet door.  Use a fixture UL rated to accommodate a 25 watt lamp with an integral “ON-OFF” rotary switch mounted on the lamp hood.  Mount a fluorescent lighting fixture on the inside of the cabinet near the front edge.  Use a fixture rated to accommodate an F15T8 lamp operated from a high power factor UL or ETL listed ballast.  The lamp must be included.  The lighting fixture “ON-OFF” switch must be a toggle switch mounted on an inside control panel.  Include in the circuit a door-actuated switch that turns the light ON when the door is open and OFF when the door is closed.

(6)
Communications Transient Suppression.  Provide a transient suppressor for the system interface communications lines when used.  This suppressor must withstand a 100 ampere 10x700 microsecond waveform 20 times at 30 second intervals between surges without damage or degradation to the suppressor.  Apply the transient surge suppressor both line to line and line to ground.  Output voltage must not exceed 8 volts line to line or 250 volts line to ground at any time during the test.

(7)
Control Panel.  Provide and label a control panel assembly that is readily accessible from the front of the cabinet.  The control panel assembly must consist of:

(a)
A “Controller Power” switch to energize the controller while the signal lights are off or are being operated by the flasher.  Label and rate the switch for load current.

(b)
An electrical outlet.  It must be a duplex, 3 prong, NEMA Type 5-20R grounding type outlet with independent ground fault circuit protection.

(c)
An “Auto / Flash” switch.

	Auto
	Controller unit must provide normal operation 

	Flash
	Controller unit must provide flashing operation with no interruption to the controller power


(d)
A “Stop Time: Auto / Off / On” switch, which will determine how the phase timing operates.

	Auto
	The controller unit must maintain normal timing unless a failure is detected by the MMU.  Upon failure, the controller unit must stop timing and hold the current phase

	Off
	The controller unit must maintain normal and continuous timing

	On
	The controller unit must stop timing and hold the current phase


(e)
Connect a “heater bypass” switch to bypass the remote heater thermostat.

(f)
Provide momentary contact test switches to place calls on each vehicle and pedestrian phase.  Each switch must provide tactile feedback and be rated at 1 ampere, minimum, for a resistive load at 120 volts AC and at 28 volts DC.  Contacts must be coin silver or gold plated and must be enclosed and labeled as to their function.

e.
Police Panel Assembly.  Provide a labeled police panel assembly located behind the auxiliary door.  The police panel assembly must consist of:

(1)
A “Flash / Automatic” switch.

	Flash
	Controller unit must provide flashing operation 

	Auto
	Controller unit must provide normal operation 


(2)
A “Signals / Off” switch which when placed in the “Off” position removes power from the signal bus.  Do not allow power on the bus when either “automatic” or “flash” operation is selected by any means.

(3)
A removable, rigid metal cover on the back of the police panel to cover the live switch terminals.

f.
Warning Sign.  The cabinet must contain a conspicuous warning sign against operation without the malfunction management unit being installed.

2.
Special Features.  Provide the following special features:

a.
Manual phase selector control.

Provide the controls that allow an operator to advance to any phase with all change and clearance intervals time by the controller unit.

Install a toggle switch, clearly labeled “Automatic-Manual”, that changes phase selector control from the controller unit to manual control.  The operator will select the next phase using a momentary contact switch mounted on the end of a cord that plugs into a standard 50.8-mm two-circuit telephone jack.  Install the toggle switch and telephone jack in the control panel.  Furnish two cord mounted contact switches that are ready to use.

b.
Coordination “Remote / Time of Day / Free” Switch.

	Remote
	All supervisory functions performed on the controller unit from a master coordinator or central computer must operate normally.

	Time of Day
	The local controller must use the local coordinators time of day plan.

	Free
	It must be possible to remove any or all coordination devices and maintain normal, non-coordinated controller operation without wire jumpers, jumper plugs, or other special devices.  Provide this switch if a local coordination or system modem/interface unit is called for on the plans.


740-2.12 STANDARD AUXILIARY EQUIPMENT.  Furnish and install the following auxiliary equipment:

1.
Solid State Flasher.  Use a NEMA Type III flasher unit that conforms to NEMA Standards Publication No. TS 2-1992, Traffic Controller Assemblies, Section 6.3 Solid State Flashers.

2.
Three-Circuit Solid State Load Switches.  Use load switches that conform to NEMA Standards Publication No. TS 2-1992, Traffic Controller Assemblies, Section 6.2 Three Circuit Solid State Load Switches and, as a minimum, be supplied with Light Emitting Diode indicators on the DC input circuitry.  The load switch must have 3 independent switching circuits, each being an individually replaceable solid state module.

3.
Malfunction Management Unit.  The malfunction management unit must meet the requirements of NEMA Standards Publications No. TS 2-1992, Traffic Controller Assemblies, Section 4 Malfunction Management Unit.

a.
If the circuit connected to the sensing input of the unit exhibits high impedance characteristics caused by dimmers or burned out lamps, furnish and install a low impedance device external to the unit between the input and AC- (Common).

4.
Flash Transfer Relay.  Use flash transfer relays that meet the requirements of NEMA Standards Publication No. TS 2-1992, Traffic Controller Assemblies, Section 6.4 Flash Transfer Relays.

740-2.13 SPECIAL AUXILIARY EQUIPMENT.  Furnish and install the following special auxiliary equipment:

1.
Inductive Loop Detectors.  Inductive loop detectors must be rack mounted and conform to the requirements of NEMA Standards Publication NO. TS 2-1992, Traffic Controller Assemblies, Section 6.5 Inductive Loop Detectors.

2.
Local Coordination Units.  Actuated coordination must be provided.  The coordination must conform to the requirements of NEMA Standards Publication NO. TS 2-1992, Traffic Controller Assemblies, Section 3.6 Actuated Coordination.

3.
Emergency Preemption System.

a.
The Contractor must install an emergency preemption system as described herein and shown on the Plans.

b.
The system must be capable of sending a signal to the controller when an Opticom signal from a vehicle-mounted “3M OPTICOM Emitter” has been received and maintained for a period of 1.7 seconds.

c.
The appropriate number of Opticom Traffic Control Systems 752 Phase Selectors must be furnished to meet the number of channels of detection for each intersection.  The phase selectors must be rack mounted.

d.
When more than one detector is required per phase the appropriate number of harnesses must be furnished for the 752 Phase Selectors to handle the auxiliary detection.

e.
The controller, rather than the phase selector or auxiliary logic, must perform all interval timing, signal sequences, and phase skips.

f.
Install the Opticom Model 711, Model 721, or Model 722 Detectors as detailed in the Plans.  Aim all Opticom detectors to provide maximum emergency vehicle recognition.  Detector locations shown on the plans are approximate and subject to change by the Engineer.

740-2.14 VEHICULAR SIGNAL HEADS.  Conform to Chapter 2 of Equipment and Material Standards of the ITE (Publication ST-0017A), Vehicle Traffic Control Signal Heads (VTCSH). Each signal head must: be adjustable, vertical type with the number and type of lights specified; provide a light indication in one direction only; be adjustable through 360 degrees about a vertical axis; and be mounted at the location and in the manner shown on the Plans.  Except for optically programmed signal heads, vehicular signal heads at each intersection must be of the same make and type.
1.
Conventional Signal Heads.  Use LED optical units for red and green indications.  Use incandescent optical units for yellow indications.

Provide a removable aluminum tunnel visor with an open slot at the bottom for each optical unit.  When shown on the Plans or specified in the Special Provisions, construct the visor of polycarbonate resin with the color (black) pigment completely impregnated throughout the resin material.

Factory finish with 2 coats of dark olive green enamel signal heads, signal head mountings, brackets and fittings, and outside of visors.  Painting is not required where the color is an integral part of the component material.  Factory finish with 2 coats of flat black signal visor interiors.

a.
Incandescent Optical Units.
(1)
Furnish each optical unit complete with lens, reflector, lamp holder, and clear incandescent traffic signal lamp.

(2)
Provide standard glass prismed traffic signal lenses.

(3)
Secure the lamp holder to the reflector to provide a dust and moisture-proof seal.

(4)
Hold the reflector and lamp holder securely in place with the outer edge of the reflector engaging the lens gasket to provide a light and moisture seal for the entire optical assembly.

(5)
Wire lamp holders so that a white wire will be connected to the shell of the lamp holder and a black or colored wire to the bottom or end terminal of the lamp holder.  Connect these wires, in turn, to the terminal block mounted inside at the back of the housing.  The terminal block must have sufficient screw type terminals to terminate field wires and lamp wires independently, with separate screws.  Permanently identify the terminals to which field wires are attached or color-code the wiring to facilitate field work.  Locate the terminal block in the center section of the head.

(6)
Lamps for the 300-mm units must be 1,950 lumen minimum initial output, 120 volt, 6,000 hour rated life, clear, traffic signal lamps.

(7)
Lamps for the 200-mm units must be 665 lumen minimum initial output, 120 volt, 6,000 hour rated life, clear, traffic signal lamps.

(8)
Use reflectors made of Alzak finished aluminum.  The thickness of the anodic coating must be a minimum of 0.0025-mm (0.0001 inches), or its equivalent, spun or drawn from metal not less than 0.635-mm (0.025 inches) thick and equipped with a bead or flange on the outer edge to stiffen the reflector to ensure it is held true to shape.  The reflecting surface must be totally free of flaws, scratches, defacements, or mechanical distortion.
b.
LED Optical Units.  Use red and green LED signal modules that meet the requirements of Chapter 2a of Equipment and Material Standards of the ITE (Publication ST-0017A), Vehicle Traffic Control Signal Heads (VTCSH2), and the following:
Designed as retrofit replacement for existing optical unit of signal lamp and fits in the doorframe of a standard traffic signal section built to meet the VTCSH, without modification to the housing and not requiring on-site assembly or special tools for installation.  Do not use incandescent lamp socket, reflector, reflector holder, or lens with an LED signal module.

Single, self-contained, sealed unit with two conductors for connecting to power, a printed circuit board, power supply, a lens and gasket.  Module must be weather proof after installation and connection and protect internal components against dust and moisture intrusion according to NEMA Standard 250-1991 for Type 4 enclosures.  Use a one-piece EPDM (ethylene propylene rubber) gasket to seal the module in the doorframe.

Use AllnGaP technology and are the ultra bright type rated for 100,000 hours of continuous operation from –40 degrees C to 74 degrees C.  Do not use AlGaS LEDs.

Use wiring and terminal blocks meeting VTCSH Section 13.02.

(1)
Lens.  The lens may be tinted or use transparent film or materials with similar characteristics to enhance ON/OFF contrasts, provided that it does not affect chromaticity and is uniform across the face of the lens.

If a polymeric lens is used, provide a surface coating or chemical surface treatment to the front surface to resist abrasion.

Furnish modules with an integral lens that features a smooth convex outer surface made of ultraviolet stabilized plastic or glass.  The lens must withstand ultraviolet (direct sunlight) exposure for a minimum period of 7 years without exhibiting evidence of deterioration.

(2)
Photometric Requirements.  Meet the following:

●
Chromaticity coordinate requirements of VTCSH2, Section 4.2

●
Luminous intensity values of VTCSH2, Section 4.1 after 72 months of continuous use in a traffic signal system

(3)
Markings.  Permanently mark the back of each LED signal module with:

●
Manufacturer’s name, trademark, and other necessary identification

●
Warranty information

●
Rated voltage and power consumption in volt-amperes

●
An up arrow or the word “UP” or “TOP” for orientation within a signal housing

(4)
Electrical.  Operate from a 60 Hz (±3 Hz) AC line over a voltage range of 80 to 135 volts.  The circuitry must prevent perceptible flicker over the voltage range specified above.  The fluctuations of line voltage must have no visible effect on the luminous intensity of the indications.  Rated voltage for measurements must be 120 volts.  Units must not produce light when the voltage drops to less than 45 volts AC.

Furnish each signal module with two secured, color-coded, 600 V, 20 AWG minimum, jacketed wires that conform to the NEC and are rated for service at +104 degrees C.  Furnish 1.2-m long conductors fitted with fork type terminal connectors. 

On-board circuitry must include voltage surge protection to withstand high-repetition noise transients as stated in Section 2.1.6 of NEMA Standard TS-2, 1992.

The failure of an individual LED in a string must not result in the loss of the entire string or indication.

LED signal modules must be operationally compatible with currently used controller assemblies (solid state load switches, flashers, and conflict monitors).

LED signal modules and on-board circuitry must meet Federal Communications Commission (FCC) Title 47, Subpart B, Section 15 regulations concerning the emission of electronic noise.

The LED signal module must provide a power factor of 0.90 or greater.

Total harmonic distortion (current and voltage) inducted into an AC power line by a LED signal module must not exceed 20 percent.

(5)
Production Testing Requirements.  Require the manufacturer to energize each new LED module for a minimum of 24-hours at operating voltage and at a temperature of 60 degrees C before shipment, to ensure electronic component reliability.

After completing the burn-in procedure, require the manufacturer to test each LED lamp unit for rated initial intensity at rated operating voltage.

(6)
Warranty.  Provide a manufacturer’s written warranty that covers defects in materials and workmanship for the LED signal modules for a period of 84-months.  The warranty period will begin on the date the traffic signal satisfactorily completes the functional test prescribed in Subsection 660-3.01.7, Field Tests.  The warranty period for modules that replace failed modules will begin on the date installed.

Require the manufacturer to replace failed LED modules with new LED modules at no cost to the Department, including the cost of shipping failed modules.  The warranty does not include the cost of removing failed modules from or reinstalling new modules in a traffic signal system.  Require the manufacturer, upon notification a module has failed, to send, via next day delivery, the Department prepaid authorization to return the failed module.

Require the manufacturer to deliver replacement LED modules, within five (5) working days of receiving failed modules, to the location designated by the Department.

Submit warranty documents before installing the LED modules, including the manufacturer’s toll free telephone number for returning failed LED modules.

2.
Programmed Visibility Signal Heads.  Conform to the requirements for conventional signal heads with incandescent optical units, except as modified below.

Each signal section must provide a nominal 300-mm diameter circular or arrow indication. Meet the ITE Standard Specifications for color and arrow configuration.

Provide each section with a 25-mm cutaway visor.

Provide each signal section with an adjustable connection that permits incremental tilting from 0 to 10 degrees above or below the horizontal while maintaining a common vertical axis through couplers and mounting axis in 5-degree increments.

The signal must be mountable with ordinary tools and capable of being serviced without tools. Preset the adjustment at 4 degrees below the horizontal.

The visibility of each signal face must be capable of adjustment or programming within the face.  When programmed, each signal face’s indication must be visible only in those areas or lanes to be controlled.  During dusk and darkness a faint glow to each side will be permissible.

Before programming, each signal section with a yellow indication must provide a minimum luminous intensity of 3,000 candela on the optical axis, and a maximum intensity of 30 candela at 15 degrees horizontal from the axis.  Each signal section must be capable of having its visibility programmed to achieve the following luminous intensities: a minimum of 3,000 candela on the optical axis, a maximum of 100 candela at from 1/2 to 2 degrees horizontal from the axis and a maximum of 10 candela at from 2 to 15 degrees horizontal from the axis.  Under the same conditions, the intensities of the red indication and the green indication must be at least 19 percent and 38 percent respectively of the yellow indication.

Each signal face or signal section must include integral means for regulating its luminous intensity between limits in proportion to the individual background luminance.  Lamp intensity must not be less than 97 percent of uncontrolled intensity at 10,765 lux, and must reduce to 15±2 percent of maximum intensity at less than 10.8 lux.  The dimming device must operate over an applied voltage range of 95 to 130 volts, 60 Hz and a temperature range of –40 degrees C to 74 degrees C.

Program the head as recommended by the manufacturer and as directed by the Engineer.
3.
Housing.
a.
Parts of the housing, including the doors and end plates, must be of die cast aluminum meeting ASTM B 85, and parts must be clean, smooth, and free from flaws, cracks, blow holes, or other imperfections.

b.
The housing of each signal section must be one piece with integral top, bottom and sides, with square doors.

c.
Exposed bolts, screws, hinges, pins, and door locking devices must be stainless steel. Interior screws and fittings must be stainless steel or approved non-ferrous, corrosion-resistant material.

d.
The top and bottom of each housing must have an opening to accommodate standard 38-mm pipe fittings and brackets.

e.
The top and bottom opening of the housing must have an integral serrated boss that will provide positive positioning of the signal head in 5-degree increments so as to eliminate undesirable rotation or misalignment of the signal head as well as between sections.  A total of 72 teeth must be provided in the serrated boss.  The teeth must be clean and sharp to provide positive positioning with the grooves of the mating section or framework.

f.
Fasten together individual signal sections with a cadmium-plated tri-stud connector, lockwashers, and nuts with access holes for the passage of electrical conductors from one section to another.

g.
Each signal housing must have 2 integral hinge lugs located on the left side for mounting the door.

h.
Provide 1 or 2 latches on the right side of each signal housing with stainless steel wing nut assemblies to engage the door latches.

i.
Each signal housing must have a door opening for the periphery with a soft closed cell neoprene gasket to provide a weather tight seal with the mating door.

j.
Provide the door of each signal housing with a round opening designed to accommodate standard traffic signal lens.

4.
Backplates.  Install backplates around all vehicular signal faces except post-mounted flashers.  Furnish backplates constructed of 1.29-mm minimum thickness aluminum alloy sheet meeting ASTM B 209, alloy 3003-H14.  Where a backplate consists of two (2) or more sections, fasten them together with aluminum rivets or bolts peened after assembly to prevent loosening.

For traffic signals that consist of all 200-mm or all 300-mm signal sections, furnish 125 or 138-mm wide backplates regardless of where the signals are installed, i.e. on mast arms, on top of posts, or on the sides of poles.

For traffic signals that consist of combinations of vertically stacked 200 and 300-mm signal sections, furnish backplates with nominal borders of 200-mm for the 200-mm sections and 125-mm for 300-mm sections.

Furnish backplates with the back and front faces factory finished with two (2) coats of dark olive green enamel and two (2) coats of flat black enamel, respectively.

740-2.15 PEDESTRIAN SIGNALS.  Conform to the ITE Standard for Adjustable Face Pedestrian Signal Heads.  Use the international "HAND/WALKING PERSON" symbol.  Use LED type message modules.

1.
Signal Head Dimensions:  Maximum overall dimensions of 470-mm wide, 476-mm high, and 225-mm deep, including visor and hinges.

2.
Message Symbols:  Portland orange “HAND” and the lunar white “WALKING PERSON.” Minimum of 300-mm high and 175-mm wide.

3.
Message Module:  Supply LED modules that display the “HAND” and WALKING PERSON” symbols that comply with ITE Pedestrian Traffic Control Signal Indications (PTCSI) standard for these symbols.  Furnish LED pedestrian signal modules designed as retrofit replacements for existing neon type pedestrian signals (ICC 4090 and/or 4094).

Furnish LED pedestrian signal modules that use AllnGaP technology and are the ultra bright type rated for 100,000 hours or more at 25 degrees C and 20 mA.  Do not use AlGaS LEDs. Ambient operating temperature range of –40 degrees to 60 degrees C.

Furnish one piece, self-contained, LED pedestrian signal modules that require no on-site assembly for installation in existing pedestrian signal housings.

Furnish LED pedestrian signal modules designed to protect internal LED, electronic, and electrical components against dust and moisture intrusion, when properly installed with gasket, and meet the requirements of NEMA Standard 250-1991, sections 4.7.2.1 and 4.7.3.2, for type 4 enclosures.

Furnish pedestrian LED traffic signal modules to replace neon type message modules found in 470-mm by 476-mm pedestrian signal housing built to the PTCSI Standard.

Furnish LED modules maintenance personnel can remove from the housing without damaging the module.

The LED pedestrian signal modules must not require special tools for installation.

LED pedestrian signal modules must fit into the existing pedestrian signal housings built to the PTCSI standard without modifying the housing.

Furnish LED pedestrian signal modules that fit securely in the housing, connect directly to existing electrical wiring, and form a weather-tight seal.

Retrofitting an existing pedestrian signal must only require the removal of the existing neon message module, gasket, and power supply and installation of the new LED module.

Each retrofit must include necessary components to complete conversion including a one-piece gasket.

Each pedestrian module must have a sticker attached stating compliance to the ITE Standard for color.

a.
Lens.  Furnish LED pedestrian signal modules with field-replaceable UV stabilized polycarbonate lenses.  The exterior of the lens must be smooth and frosted to prevent sun phantom.
b.
Photometric Requirements.  Furnish LED pedestrian signal modules that, when operated over the specified ambient temperature and voltage range, pedestrians can read both day and night at distances from 3 m to the full width of the crossing.

Meet the chromaticity coordinate of requirements of PTCSI Section 5.3 and Figure C.

Luminous intensity must not vary more than +10 percent for voltage range of 80 to 135 VAC.

c.
Markings.  Meet the requirements of Subsection 740-2.14.1.b.(3).

d.
Electrical.  Meet the requirements of Subsection 740-2.14.1.b.(4).

e.
Production Testing Requirements.  Meet the requirements of Subsection 740-2.14.1.b.(5).

f.
Warranty.  Meet the requirements of Subsection 740-2.14.1.b.(6).

4.
Housing.

a.
Provide a dustproof and weatherproof housing that allows easy access to and replacement of components.

b.
Provide a one-piece, corrosion-resistant, aluminum-alloy die-cast case complete with integrally cast top, bottom, sides, and back.  Provide 4 integrally cast hinge lug pairs, 2 at the top and 2 at the bottom of each case, for operation of a swing-down door.

c.
Provide 3 versions of the case.  The first and second versions need not include upper and lower openings, but when provided must be plugged to be weather-tight.

(1)
clamshell mount, with hardware, for installation of “pole left of message”

(2)
clamshell mount, with hardware, for installation of “pole right of message”

(3)
suitable for either post top or bracket mounting with upper and lower openings to accommodate standard 38-mm pipe brackets.  Integrally cast a shurlock boss into the bottom opening of the signal case.  Make the dimensions of the shurlock boss as follows: outside diameter, 66.7-mm; inside diameter, 50-mm; number of radial teeth, 72; and depth of teeth, 2-mm. The teeth must be clean and sharp and provide full engagement to eliminate rotation or misalignment of the signal.

d.
Make the door frame a one-piece, corrosion-resistant, aluminum-alloy die-casting, complete with 2 hinge lugs cast at the bottom and 2 latch slots cast at the top of each door.  Attach the door to the case by means of two Type 304 stainless steel spring pins.  Attach 2 stainless steel hinged bolts with captive stainless steel wingnuts and washers to the case with the use of stainless steel spring pins.  The door must latch and unlatch without the use of tools.

5.
Conductors. No. 14 AWG or larger meeting IMSA specifications 20-1.

6.
Place load switches for operation of the “WALK/WALKING PERSON” signals in the controller cabinet.

7.
Use machine screws, studs, and washers that are stainless steel.

8.
Use gaskets that conform to ASTM D 1056, Grade 2C2.

9.
Mount a terminal block in the unit for field wiring, as specified in Subsection 740-2.14.

10.
Factory finish the outside of pedestrian signal head housings and visors with 2 coats of dark olive green enamel.  Painting is not required where the color is an integral part of the component material.  Factory finish with 2 coats of flat black enamel the interior of the signal visor.

11.
Pedestrian signals must show the following:

a.
Steady “WALKING PERSON” during the pedestrian interval.

b.
Flashing “HAND” during the pedestrian clearance interval.

c.
Steady “HAND” after the pedestrian clearance and during the associated yellow and red vehicle clearance phase intervals.

d.
Dark during intersection flash.

740-2.16 PEDESTRIAN PUSH BUTTONS.  Tamper-proof with a 50-mm minimum diameter concave or convex chrome or stainless steel telescoping-type plunger.

Construct a weatherproof assembly designed to prevent an electrical shock under weather condition and grounded according to the NEC.

Push button switch.  Provide a phenolic-enclosed precision snap-acting type, switching unit, single-pole, double-throw, with screw type terminals, rated 15 amperes at 125 volts, AC.  Must have the following characteristics:

1.
Switching unit with a stainless steel plunger actuator and a U-frame to permit recessed mounting in push button housing.

2.
Switch operating force of 255 to 370 grams and a minimum release force of 113 grams.

Where a pedestrian push button is to be attached to a pole, shape the housing to fit the curvature of the pole to provide a rigid installation.  Provide saddles to make a neat fit.

Where a pedestrian push button is to be mounted on top of a 63-mm diameter post, provide the housing with a slip-fitter with screws for securing to the post.

Factory finish pedestrian push button housings, mountings, brackets, and fittings with 2 coats of dark olive green enamel.  Painting is not required where the color is an integral part of the component material.

740-2.17 FLASHING BEACONS.  Each beacon consists of a single section traffic signal head, meeting the provisions in Subsection 740-2.14 with yellow or red lens as shown on the Plans.

Each flashing beacon control unit consists of a circuit breaker, flasher, and terminal block housed in a single enclosure.  Provide a NEMA Type 3R enclosure with top-hinged cover, hasp for sealing cover, and provisions for locking.

Furnish and install a radio interference and transient suppressor in the enclosure, meeting the requirements of Subsection 740-2.11.1.d.(3) and (4).

Mount 20 amp, single-pole, 120 volt AC switches at the top and center of the dead front panel.

Use a solid state NEMA Type 3 flasher meeting the requirements of NEMA Standard TS 1-1989, Traffic Control Systems.

Use 20 amp, 600 volt barrier-type terminal blocks, molded from phenolic material, with plated brass screw-type terminals and integral-type marking strips.

740-2.18 ROADWAY LUMINAIRES.  Luminaires shall provide the light distributions specified and meet or exceed the initial light levels and light distribution uniformities when specified.  Furnish each luminaire with a high pressure sodium lamp of the wattage specified and matching ballast.  Furnish lamps that feature a rated life of 24,000 hours based on 10-hours per start and ballasts that conform to Subsection 740-2.21.

Provide luminaires that include the following features:

1.
A corrosion-resistant enclosure with gray paint finish and space for the ballast.

2.
Third party certified for use in wet locations.

3.
Borosilicate glass lenses, unless polycarbonate resin refractors are specified.

4.
Terminal blocks for attaching the illumination tap conductors.

5.
Aluminum reflectors with an ALZAK or ALGLAS finish.
6.
Optical components free of substances that affect photometric performance, e.g. paint.

7.
Housings cast with no provision for a photoelectric control receptacle.

8.
A sealed reflector and lens design with elastomer gaskets and activated charcoal filters.  Gasket material must withstand the temperatures involved and be securely held in place.

9.
With lamps through 400 watts, starting aids that plug into a socket for easy replacement.

When cut off distributions are specified for cobrahead luminaires, furnish luminaires with flat glass lenses and a full cutoff light distribution as defined in the American National Standard Practice for Roadway Lighting, A.N.S.I./I.E.S RP-8, dated 2000.

For each luminaire and light distribution type specified, submit luminaire specifications, lumen output of the lamps that will be furnished, and current electronic photometric data to the Engineer for approval.  Furnish photometric data in Illuminating Engineering Society (I.E.S.) format to enable the Engineer to verify lighting levels and uniformity ratios according to the American National Standard Practice for Roadway Lighting, A.N.S.I./I.E.S RP-8, dated 1983 using computer programs.

Cobrahead luminaires shall include three additional features.  An easily removed hinged door used exclusively for mounting the ballast.  Another door that frames the lens, hinges on the house side, and fastens on the street side with an automatic type latch.  Four bolt brackets with center pivot for leveling to mount luminaires on 50-mm nominal diameter standard pipe.

Offset luminaires shall also include knuckle style pole top adapters that are sized to fit 50-mm nominal diameter standard pipe and feature a wire way meeting NEC requirements for installing three size 10 AWG conductors between the pole and the terminal block located in the luminaire.

High tower luminaires shall also include the following features:

1.
1,000-watt, high pressure sodium lamps that provide 140,000 minimum initial lumens.

2.
A side entry four-bolt mounting bracket designed for 50-mm nominal diameter pipe with provision for leveling the luminaire.

3.
A die-cast aluminum housing attached to the mounting bracket, which provides a weather tight enclosure for the ballast and terminal block.  It must be readily removable without removing the luminaire from the bracket arm.

4.
A cover and reflector that readily detaches from the mounting bracket without removing the luminaire from the bracket arm.

5.
Double fused 480-volt ballasts with fuses sized by the luminaire manufacturer.

6.
A hinged lens compatible with add on light shields.

7.
To prevent lamps from loosening, a stainless steel lamp clamp that is separate from the socket.

8.
Light shields, when specified.

When polycarbonate resin lenses are specified, furnish lenses the fabricator certifies conforms to the following criteria.

1.
The lenses are molded in a single piece from virgin polycarbonate resin.

2.
The lenses are free from cracks, blisters, burns, and flow lines, and furnished with the natural molded surface.

3.
The lenses are of uniform density throughout and free from air, gas, or moisture pockets, and uncured areas.

4.
The lenses are transparent with a clear bluish tint, produced from ultraviolet stabilized resin to reduce the effects of ultraviolet radiation on their color properties.

5.
The resins used meet the requirements for the self-extinguishing classification of ASTM D 635 and feature a minimum impact strength, Izod notched of 640 N-m/m (12 foot-pounds per inch) when tested according to ASTM D 256, Method A, using a 3-mm x 13-mm bar molded according to ASTM recommended practice.

740-2.20 ILLUMINATION CONTROL.  Use photoelectric controls capable of directly switching multiple lighting systems.  Furnish photoelectric units designed for pole top mounting that include a slip-fitter, terminal block, and cable supports or clamps to support pole wires.

1.
Photoelectric Unit.  A light sensitive element connected directly to a normally closed, single-pole throw control relay without intermediate amplifications.  Plug the unit into a phenolic resin twist lock receptacle set in a cast aluminum mounting bracket with a threaded base.  Screen photoelectric units to prevent artificial light from causing cycling.

Use either horizontal sensing or zenith sensing type units meeting the following:

a.
A supply voltage rating of 60 Hz, 105-277 volts.

b.
A maximum rated load at a minimum of 1,800 volt-amperes.

c.
An operating temperature range from –40 degrees C to 66 degrees C.

d.
A power consumption of less than 10 watts.

e.
A unit base with a 3-prong, EEI-NEMA standard, twist-lock plug mounting.

Furnish units for highway lighting that have a “turn-on” between 10.8 and 54 lux and a “turn-off” at between 1.5 and 5 times “turn-on.”

Furnish units for illuminated signs that have a “turn-on” level of between 215 and 270 lux. (“Turn-on” level specified above corresponds to a switching level of approximately 430 to 540 lux measured in the horizontal plane.) "Turn-off" level must not exceed 3 times “turn-on” level.

Measurements must meet the procedures in EEI-NEMA Standards for Physical and Electrical Interchangeability of Light-Sensitive Control Devices Used in the Control of Roadway Lighting.

2.
Temperature Switch.  When mercury vapor sign lighting fixtures are used, provide a temperature switch in each photoelectric control circuit for lighting systems that will:

a.
bypass the photoelectric unit when the ambient temperature drops to –25 degrees C, and energize the mercury vapor light circuits;

b.
return switching functions to the photoelectric unit upon a temperature rise of 3 to 6 degrees C above the turn-on temperature; and

c.
have a minimum range of (-40 degrees C to 4 degrees C), and be setable in increments no greater than 3 degrees C.

740-2.21 BALLASTS.  Include ballasts for high intensity discharge lamps as an integral part of each luminaire and design for the voltages and lamp types specified in the Plans or Special Provisions.  Ensure that the current needed to start the lamps is less than the operating current.

Furnish regulator-type ballasts with copper windings electrically isolated from each other, which will start and operate the lamps in temperatures down to –40 degrees C.  The allowable line voltage variation is plus and minus 10 percent.

Equip high-pressure sodium luminaires, except those with 1000 watt lamps, with magnetic regulator ballasts with the following additional operating characteristics:

1.
The lamp wattage regulation spread over the life of the lamp must not exceed 18 percent of nominal lamp watts at plus and minus 10 percent line voltage variations.

2.
With nominal line and lamp voltages, the ballast must regulate the lamp output to within 5 percent of the ballast design center, and sustain lamp operation with a minimum 60 percent voltage drop lasting 4 seconds or less.

Equip luminaires with 1000 watt high pressure sodium lamps with auto-regulator ballasts that provide a maximum 30 percent lamp regulation spread, a minimum 35 percent voltage dip tolerance, and with nominal line and lamp voltages regulate lamp output to within 5 percent of the ballast design center.

Furnish ballasts, for soffit luminaires, with mounting brackets attached and equip with terminal blocks for primary connections and lamp socket preconnected to the secondary for flush mounted luminaires and with terminal blocks for both primary and secondary connections for use with suspended luminaires.

Submit the ballast manufacturer’s specification sheets for review and approval.

740-2.22 HIGH TOWER LUMINAIRE LOWERING SYSTEM.  Furnish an integral luminaire lowering device that is compatible with the high tower design and consists of a head frame assembly, luminaire ring assembly, and winch assembly complete with electric motor.

Provide a technician employed by the lowering device manufacturer, who has a minimum three (3) years experience installing the lowering device, to

1.
Teach each crew that assembles the lowering device how to complete the work on the first pole,

2.
Oversee the assembly work on the next three poles or until the technician can assure the Engineer the crew can correctly assemble the lowering devices,

3.
Teach each crew how to initially adjust each lowering device on the first pole installed,

4.
Oversee the adjustment work on the next three installed poles or until the technician can assure the Engineer the crew can correctly adjust the lowering devices,

5.
Come back to teach each new crew how to assemble and adjust the lowering system components, if the installation crews change, and

6.
Make intermediate and final adjustments to all lowering devices installed under the contract at three, six, and twelve-month intervals after the State has accepted the high tower poles.

Furnish a complete service manual with instructions on installation, operation, and maintenance for each lowering device, winch assembly, and power drive system furnished on the project.

Install one of the following high mast lowering devices wired for a single circuit, rated 480 VAC single-phase, on each high tower pole shown on the Plans.  Furnish power cords with four #8 AWG conductors.

Furnish each luminaire ring assembly with guide cones (Millerbernd) or tapered positioning pins (Eagle) painted a safety orange color for their full length.  Use a two-component, water-borne epoxy paint with gloss finish that you can apply to galvanized steel and provides a tough, abrasion resistant coating rated for exterior use.  Complete work according to the paint manufacturer’s written instructions, including: preparing the surfaces and tinting, mixing, and applying the paint.

Manufacturer
Model No.
Options to be furnished

Eagle High Mast Lighting Co.
ELC-XX-GV
Hot dip galvanized masthead assembly and transition plate, and integral motor

Millerbernd Manufacturing
SSLD-2
Integral winch and motor assembly
The Plans will indicate the number of luminaires on each pole, each pole’s height, and whether FAA approved obstruction lights are required. 

740-2.23 UNDERPASS LIGHTING SYSTEM.  Use underpass luminaires that have vandal-resistant surface-mounted fixtures installed in a galvanized welded steel enclosure as detailed on the Plans.  The lamp must be a mogul based 150-watt, clear, ANSI/NEMA C78.1355, horizontal mount, high pressure sodium type.  The lamp must provide a minimum of 15,000 initial lumens with a rated life of 24,000+ hours based on a minimum burn period of 3-hours.

Mount the ballast within the body of the fixture with a constant wattage autoregulator CWA type meeting ANSI/NEMA C78.1355 operating characteristics.  See the Plans for input voltage.

Provide a square lens that is semi-recessed, extra thick, and injection molded polycarbonate prismatic type, with internal specular aluminum reflector.  The lens must provide the uniformity specified in the Plans or Specifications with a minimum spacing to mounting height ratio (S/MH) of 3.5:1, in the plane defined by the axis of the lamp, and a minimum S/MH ratio of 1:1 in the plane passing vertically through the length of the lamp axis.

Provide a lens frame and side housing made of ASTM B 209, alloy 6061-T6 tempered aluminum a minimum of 4.5 mm thick, or equivalent stainless steel, secured with tamper proof screws requiring a special manufacturer’s tool to remove.

Provide fixtures that are Third Party listed for wet, damp, and dry locations.  Fasten the fixture into the mounting enclosure with stainless steel screws accessible only from within the fixture housing.

Fabricate the mounting enclosure from 3.5-mm thick mild steel with continuous welded seams and hot-dipped galvanized, as detailed on the Plans.  Use wiring within the enclosure that might come in contact with the ballast rated at 200 degrees C [type SR-2].  Provide a grounding screw or lug within the enclosure for a maximum No. 8 AWG ground conductor.

Submit the manufacturer’s fixture specifications, photometric data, and a computer-generated lighting layout for approval before ordering.  Calculate, by the point-to-point method, the light level on the walkway surface through the underpass with no wall, ceiling, or walkway reflectance’s.  The calculated light level on the walking surface and the calculated average-to-minimum uniformity ratio may not be worse than the light level and uniformity ratio noted on the drawings.  Center the calculation area on the light fixtures and base it on the width of the walkway less 300-mm, and the length of the walkway equal to the distance between the first and last fixtures plus a distance equal to 50 percent of the spacing between the fixtures added to each end of the walkway.  Fixtures having similar construction, electrical, and light distribution characteristics, may be used if approved.  In the case of a substitution, construct the enclosure shown on the drawing to match the mounting requirements of the submitted fixture.  Submit shop drawings for the enclosure for approval along with the fixture shop drawings.
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