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SECTION 1

 
NOTICE TO BIDDERS

The Town of Barnstable is requesting bids for:

ELECTRICAL AND MECHANICAL REPAIRS 
TO THE OYSTER HARBORS  BRIDGE PROJECT

Sealed bids will be received at the office of the Department of Public Works, 382 Falmouth Road, Hyannis, Massachusetts, until 2:00 PM, January 12, 2012.
The work will consist of:

furnishing all necessary labor, materials and equipment necessary to affect electrical and mechanical repairs and modifications to the Oyster Harbors Bridge. The repairs include refurbishing the existing motor, replacing the brake, correcting gear engagement deficiencies, rewiring the existing bridge control circuitry, and miscellaneous conduit/wire replacement.  The work will be performed in the early spring of 2012 when usage of the navigable channel is rare.  The Contractor will be responsible for coordination with local channel users and the U.S. Coast Guard during the work.  The work also includes containment and disposal of old gear and bearing lubricants.  Execution of the work under this contract requires a high degree of coordination between trades.

Bid Documents are available on the Town of Barnstable website, www.town.barnstable.ma.us.  Site visits prior to submitting bids may be arranged by calling (508) 790-6400.   Bids shall be in a sealed envelope bearing the words, 

“ELECTRICAL AND MECHANICAL REPAIRS

TO THE OYSTER HARBORS  BRIDGE PROJECT.”
 The work in this contract is controlled by the Town of Barnstable Department of Public Works Construction Specifications unless otherwise noted.

The successful bidder will be required to furnish a performance bond and a payment bond each in the amount of one hundred (100%) percent of the contract amount.

To receive consideration, proposals shall be submitted on the appropriate forms no later than the above date and time schedule for the opening.  Proposals must be accompanied by a bid security in the amount of five (5%) percent of the bid price.  If, upon acceptance of the bid, a Bidder fails to enter into a Contract with the Town of Barnstable, the bid security shall be forfeited to and become the property of the Town, as specified in paragraph 3.c.
Minority Business Enterprise (MBE) and Women’s Business Enterprise (WBE) policies of the Town of Barnstable are applicable.  The “Fair Share” construction goal for this project is a minimum of seven point four (7.4%) percent MBE participation and four (4%) percent WBE participation, by state certified MBEs and WBEs.  Within five days after the Bid Opening, the Bidder shall submit a “Schedule for Participation by Minority Business Enterprises” with accompanying Letters of Intent by each minority subcontractor proposed to be used by the Bidder.  The Bidder shall submit a “Schedule for Participation by Women Business Enterprises” with accompanying Letters of Intent by each WBE subcontractor to be used by the Bidder.  The Letters of Intent shall include, among other things, the contract items the M/WBE is proposing to perform and the prices that the M/WBE proposed to charge for the work.  Original signed copies of the letters will be required prior to the signing of a contract.  The Schedule of Participation shall list these M/WBE subcontractors with whom the Contractor intends to contract and state the total price to be paid each M/WBE contractor as taken from each Letter of Intent submitted with the bid.  The Bidder shall submit a copy of current SOMWBA letter of Minority Business Enterprise or Women Business Enterprise Certification for each subcontractor.  Failure to comply with the requirements of this paragraph may be deemed to render a proposal non-responsive. 

A pre-bid conference will be held at 2:00 PM on January 4, 2011 at the Department of Public Works Conference Room, 382 Falmouth Road, Hyannis MA  02601.  This conference will include a review of the project and a site visit.

Full compliance with Federal, State and Municipal Wage Laws is required of all work done for the Town of Barnstable.  Minimum Wage Rates as determined by the Commissioner of Department of Labor and Industries under the provision of the Massachusetts General Laws, Chapter 149, Section 26 to 27D, as amended, apply to this project.  It is the responsibility of the contractor, before bid opening, to request if necessary, any additional information on Minimum Wage Rates for those trades people who may be employed for the proposed work under this contract.

All bidders shall be required to provide Certification of Occupational Safety and Health Administration (osha) Training in accordance with Massachusetts General Law 30: Section 39S, as amended by Chapter 306 of the Acts of 2004, effective 7/1/06.

Contractors shall be required to comply with all applicable Massachusetts General Laws, Chapter 30 S.39M, and all other applicable Massachusetts General Laws.

Bidders are not to include in their Bid Proposal sales and compensating use taxes on materials and supplies purchased for this project.  All materials used are tax exempt.

A weekly certified payroll submittal shall be required of the successful bidder in accordance with MGL C149, S27B.  No payments will be made by the Town until all payroll information necessary for the Town to determine compliance with prevailing wage laws and Affirmative Action/Equal Opportunity requirements for the time period of the payment request have been submitted.

the Town of Barnstable reserves the right to reject any or all proposals or to accept any proposal that appears to be in the best interest of the Town.

SECTION 2

INSTRUCTION TO BIDDERS

1.
SECURING DOCUMENTS

A.
The TOWN OF BARNSTABLE DEPARTMENT OF PUBLIC WORKS Invitation to Bid and Contract, Instructions to Bidder, General Conditions, Special Conditions, Bid Payment Item Tally Sheet, and Application and Certification for Payment and all other documents and drawings referenced in the Agreement Section 8 compose the Bid Documents.

B.
Bid Documents are available on the Town of Barnstable website, www.town.barnstable.ma.us.  
2.
BID FORMS

A.
All bids must be submitted on the forms bound herein, or copies thereof.  All blank spaces in the proposal form shall be properly completed in ink and all erasures and corrections initialed by the contractor.  Bid item numbers preceded by a T.O.B. prefix refer to items identified in the Town of Barnstable Department of Public Works Construction Specifications and Standards.  Those with the M.H.D.  prefix are contained in the 1988 edition of Standard Specifications for Highways and Bridges and in the Supplemental Specifications to the 1988 Standard Specifications for Highways and Bridges June 6,2006 and any latest revision thereto, published by the Massachusetts Department of Transportation.  Those with no letter prefix are identified within this document.

B.
All bids must be submitted in a sealed envelope containing the bid, properly marked:
 “ELECTRICAL AND MECHANICAL REPAIRS

TO THE OYSTER HARBORS  BRIDGE PROJECT”

If forwarded by mail, the sealed envelope containing the bid, properly marked, must be enclosed in another envelope addressed to the Department of Public Works.

C.
The Town may consider informal any bid not prepared and submitted in accordance with the  provisions hereof and may waive any informalities or reject any and all bids, except as limited under the General Laws, Chapter 30 and 149, applicable sections, as amended to date.

D.
Any bid received after the time and date designated will not be considered.

3. 
BID  SECURITY
A.
Bid Security in the amount of FIVE PERCENT (5%) of the bid dollars shall accompany each proposal. At the option of the Bidder, the security may be cash, a bid bond issued by a surety authorized to do business in the Commonwealth, certified check, or treasurer's or cashier's check issued by a responsible bank or trust company, payable to the Town of Barnstable.  Personal checks will not be accepted.

 
B.
The bid security shall secure the execution of the Contract and the furnishing of a performance and payment bond by a successful bidder.

C.
Should any bidder to whom an award is made fail to enter into a Contract therefore within ten (10) days, Saturdays, Sundays, and legal holidays excluded, after notice of award has been mailed to him or fail within such time to furnish a Performance Bond and also a Payment Bond as required, the amount so received from such bidder through their cash, certified check, treasurer's or cashier's check as bid deposit shall become the property of the Town of Barnstable, as liquidated damages; provided that the amount of the bid deposit which becomes the property of the Town of Barnstable shall not, in any event, exceed the difference between their bid price and the bid price of the next lowest responsible and eligible bidder; and that provided further that in the  case of death, disability, bona fide clerical or mechanical error of a substantial nature, or other unforeseen circumstances affecting the General Bidder, their deposit shall be returned to them.

D.
Bid deposits of the three lowest responsible and eligible bidders will be held by the Awarding Authority during the time stipulated for the execution of the contracts and the submission of the performance bonds, and may be disposed of in such a manner as will accomplish the purpose for which they are submitted. After expiration of such period, bid guarantees not disposed, or the amounts thereof, will be returned within five (5) days, Saturdays, Sundays and legal holidays excluded.

4.
DEFINITIONS

A.
All definitions set forth in the General Conditions are applicable to all bidding documents, which include the Advertisement, Instructions to Bidders, Addenda issued prior to receipt of sub-bids and general bids.

B.
Addenda are written or graphic instruments issued prior to the execution of the contract which modify or interpret the bidding documents, including drawings and specifications, by additions, deletions, clarifications or corrections. Addenda will become part of the Contract Documents upon execution of the Agreement.

5.
BIDDER'S REPRESENTATION

A.
Each bidder, in submitting their proposal, represents that they have read and understand the bidding documents.

B.
Each bidder represents that they have visited the sites, familiarized themselves with the local conditions under which the work is to be performed, compared the sites with the drawings and specifications, satisfied themselves of the conditions of delivery, handling and storage of materials, and all other matters that may be incidental to the work, including subsurface conditions before submitting their proposal.

C.
Each bidder represents that their bid is based upon the materials and equipment described in the bidding documents, including any addenda issued thereto.

D.
Submission of a proposal will be considered as evidence of the bidder's representation. No allowance will subsequently be made to the successful bidder by reason of any error or omission on his part, due to his neglect in complying with the requirements of this article, except with respect to conflicts with the General Laws.

6.
EXAMINATION OF BIDDING DOCUMENTS

Each bidder shall examine the bidding documents carefully and, not later than seven (7) days prior to the date for receipt of bids, shall make written request to the Engineer for interpretation or correction of any ambiguity, inconsistency or error therein which they may discover. Any interpretation or corrections will be issued as an addendum by the Engineer. Only interpretations or correction by addendum shall be binding. No bidder shall rely upon any interpretation or correction given by any other method.

7.
ADDENDA

A.
Prior to the receipt of the bids, addenda will be forwarded to each person or firm recorded by the Engineer as having received the bidding documents and will be available for inspection wherever the bidding documents are kept available for that purpose.

 B.
Addenda issued during the time of bidding shall be listed on proposal forms in the space provided. Failure of a bidder to receive any addendum shall not release the bidder from any obligations under their bid, provided said addendum was sent by facsimile transmission or by U.S. mail to the address furnished by the bidder for transmittal of mail. Facsimile transmitted addenda will be confirmed by U.S. mail.

8.
REJECTION OF PROPOSALS

The bidder acknowledges the right of the Owner to reject any or all bids and to waive any informality or irregularity in any bid received. In addition, the bidder recognizes the right of the Owner to reject a bid if the bidder fails to furnish any required bid security, or fails to submit the data required by the bidding documents, or if the bid is in any way incomplete or irregular.

9.
QUALIFICATIONS OF BIDDER

A.
Any bidder, if requested, shall submit a financial statement, experience records, and an equipment schedule, on forms to be provided by the Engineer. Financial statements shall reflect true financial conditions of bidder within three months prior to date of bid opening and shall be validated by Certified Public Accountant.

B.
A bidder, in order to be eligible for the contract, must be able to show their financial ability to carry on the work until the project is complete and accepted by the Owner.

10.
ACCEPTANCE OF PROPOSALS

A.
Within thirty (30) days after the opening of the proposals the Owner will act upon them. The acceptance of a proposal will be a Notice of Acceptance in writing signed by a duly authorized representative of the Owner and accompanied by Contract and Performance  and Payment Bond forms. No other act of the Owner shall constitute the acceptance of a proposal. The acceptance of the proposal shall bind the successful bidder to the contract. The rights and obligations provided for in the contract shall become effective and binding upon the parties only upon its formal execution.

B.
In the event there are tied best prices from responsive and responsible bidders, the following methods of breaking the tie shall be employed unless otherwise provided for in these bid documents: The bidder's names shall be entered on a slip of paper and placed in a hat.  The award shall then be made to the bidder whose slip is drawn from the hat.  The drawing of the slip from the hat shall be performed in the presence of the tied bidders unless they waive their right to be present in writing.

11.
TIME FOR EXECUTING CONTRACT AND PROVIDING CONTRACT BOND

A.
Any contractor whose proposal shall be accepted will be required to execute the contract and furnish contract bonds within ten (10) days, Saturdays, Sundays and legal holidays excluded after the notice that the contract has been awarded to them.

12.
PERFORMANCE AND PAYMENT BONDS

A.
Within ten (10) days after the date of Notice Acceptance of Bid, Saturdays, Sundays and legal holidays excluded, the bidder to whom the award is made shall furnish a performance bond and payment bond, each equal to the full amount of the contract price to guarantee the faithful performance of all terms, covenants and conditions of the same. The bonds are to be issued by an acceptable bonding company qualified to do business under the laws of the Commonwealth of Massachusetts and satisfactory to the Owner.

B.
The performance bond shall guarantee the satisfactory completion of the project and that the contractor will make good any faults or defects in their work which may develop during the period of said guarantee as a result of improper or defective workmanship, materials or apparatus.

The payment bond shall guarantee that the contractor shall pay in full all persons, firms or corporations who furnish labor or material or both labor and materials for, or on account of the work included herein. Payment bonds will be in effect until such time as the contractor furnishes proof that payment in full has been made for all materials used on the contract work. The bonds shall be paid for by the contractor. The Owner shall have the right to demand proof that parties signing the bonds are duly authorized to do so.

C.
Every such bond shall have a power of attorney attached thereto, authorizing the owner to enter judgment thereon in any court in the United States of America or elsewhere against the obligors therein named for the amount therein named and shall be conditioned for the honest and faithful compliance with all provisions of the bidder or bidders.

D.
Separate Performance Bond and Payment Bond forms shall be provided with Notice of Acceptance.

13.
WORK TIME LIMITS

A.
At the time of delivery of the properly executed contract and contract bonds to the Town, the Contractor shall furnish a proposed work schedule, in writing, allowing for completion of the contract work prior to the date specified below and appearing on the Contract Form.

Thereupon the Town will review the completed documents and proposed schedule, ask for revisions or corrections, or issue a "NOTICE TO PROCEED" indicating its agreement with final contract terms.

B.
All work covered by this contract shall be completed within One Hundred Eighty (180)  calendar days of the date of the issuance of the Notice to Proceed.

14.
TAX EXEMPTION

State taxes will be excluded from all General and Sub-Bids. Exemption Certificate E-046-001-079 shall be used in lieu thereof.

15.
PAYMENT OF EMPLOYEES

A.
For work done in the Town of Barnstable, the payment for employees of the contractor and any or all sub-contractors and suppliers shall comply with the wage scale current at the commencement of construction, as published by the Department of Labor and Industries, under provisions of the Massachusetts General Laws. The contractor and each of his sub-contractors and suppliers shall pay each of their employees engaged in work on the project under the contract in full, less deductions made mandatory by law, and not less often than once a week. All forms required by local authorities, the Commonwealth of Massachusetts, and the United States Government, shall be properly submitted.   No payments will be made on any application for payment until all required payroll and Affirmative Action/Equal Opportunity information for the period covered by the application has been submitted to the Town.

B.
A copy of applicable wage rate schedules is attached and forms part of the contract documents.

16.
WITHDRAWAL OF PROPOSALS

A.
At any time prior to the scheduled closing time for receipt of proposals, any bidder may withdraw his proposal, either personally or by telegraphic or written request. If withdrawal is made personally, proper receipt shall be given therefore.

B.
After the scheduled time for receipt of proposals and before award of contract, no bidder will be permitted to withdraw his proposal unless said award is delayed for a period exceeding thirty (30) days. Negligence on the part of the bidder in preparing his bid confers no rights for the withdrawal of the proposal after it has been opened.

17.
INTERPRETATION OF ESTIMATE OF QUANTITIES

A.
All bids will be compared on the estimate of quantities of work to be done, as shown on the proposal.

The contractor expressly agrees that these quantities are being set forth for the comparison of bids only and that the actual amount of work may not correspond therewith. The Town expressly reserves the right to adjust said quantities in accordance with actual conditions as found to exist during the course of work. The contractor further agrees that any increase or decrease in the quantity for any item shall not be regarded as cause for an increase in the contract unit prices, or in the time allowed for completion of the work except as provided in the contract.
18.
RULE FOR AWARD


Contract shall be awarded to the lowest responsive and eligible bidder.

SECTION 3

CONTRACT GENERAL CONDITIONS
1.
CONTRACT DOCUMENTS

A.
The Contract Documents consist of the Agreement, the General Conditions, Supplementary and other Conditions, the Drawings, the Specifications, all Addenda issued prior to the execution of this Agreement, all amendments, Change Orders, and written interpretations of the Contract Documents issued by the Engineer. These form the Contract and what is required by any one shall be as binding as if required by all. The intention of the Contract Documents is to include all labor, materials, equipment and other items necessary for the proper execution and completion of the Work and the terms and conditions of payment therefore, and also to include all Work which may be reasonably inferable from the Contract Documents as being necessary to produce the intended results.

B.
The Contract Documents shall be signed in not less than triplicate by the Owner and the Contractor. By executing the Contract, the Contractor represents that he has visited the site and familiarized himself with the local conditions under which the Work is to be performed.

C.
The term Work as used in the Contract Documents includes all labor necessary to produce the construction required by the Contract Documents, and all materials and equipment incorporated or to be incorporated in such construction.

2.
ENGINEER

A.
The Engineer will provide general administration of the Contract and will be the Owner's representative during the construction period.

B.
The Engineer shall at all times have access to the Work wherever it is in preparation and progress.

C.
The Engineer will make periodic visits to the site to become generally familiar with the progress and quality of the Work in accordance with the Contract Documents. On the basis of on-site observations by the Engineer, they will keep the Owner informed of the progress of the Work, and will endeavor to guard the Owner against defects and deficiencies in the Work of the Contractor. The Engineer will not be required to make exhaustive or continuous on-site inspections to check the quality or quantity of the Work. The Engineer will not be responsible for construction means, methods, techniques, sequences or procedures, or for safety precautions and programs in connection with the Work, and will not be responsible for the Contractor's failure to carry out the Work in accordance with Contract Documents.

D.
Based on such observations and the Contractor's Application for Payment, the Engineer will determine the amounts owed to the Contractor and will issue Certificates for Payment in accordance with Section 3 Sub-Section 9.

E.
The Engineer will be, in the first instance, the interpreter of the requirements of the Contract Documents. He/She will make decisions on all claims and disputes between the Owner and Contractor.

F.
The Engineer will have the authority to reject Work which does not conform to the Contract Documents.

3.
OWNER

The owner shall issue all instructions to the Contractor through the Engineer.

4.
CONTRACTOR

A.
The Contractor shall supervise and direct the Work, using their best skill and attention. The Contractor shall be solely responsible for all construction means, methods, techniques, sequences and procedures and for coordinating all portions of the Work under the Contract.

B.
Unless otherwise specifically noted, the Contractor shall provide and pay for all labor, materials, equipment, tools, construction equipment and machinery, water, heat, utilities, transportation, and other facilities and services necessary for the proper execution and completion of the Work.

C.
The Contractor warrants to the Owner that all materials and equipment incorporated in the work will be new unless otherwise specified, and that all work will be of good quality, free from faults and defects and in conformance with the Contract Documents. All work not so conforming to these standards may be considered defective.

D.
The Contractor shall give all notices and comply with all laws, ordinances, rules, regulations, orders of any public authority bearing on the performance of Work, and shall notify the Engineer if the Drawings and Specifications are at variance therewith.

E.
The Contractor shall be responsible for the acts and omissions of all their employees and all Subcontractors, their agents and employees and all other persons performing any of the Work under a contract with the Contractor.

F.
The Contractor shall review, stamp with their approval and submit all samples and shop drawings as directed for approval of the Engineer for conformance with the design concept and with the information given in the Contract Documents. The Work shall be in accordance with approved samples and shop drawings.

G.
The Contractor shall at all times keep the premises free from the accumulation of waste materials or rubbish caused by their operations. At the completion of the Work they shall remove all their waste materials and rubbish from and about the Project as well as their tools, construction equipment, machinery and surplus materials and shall clean all glass surfaces and shall leave the Work "broom clean" or its equivalent, except as otherwise specified.

5.  
SUBCONTRACTS

A.
A Subcontractor is a person who has a direct contract with the Contractor to perform any of the work at the site.

B.
Unless otherwise specified in the Contract Documents or in the Instructions to Bidders, the Contractor, as soon as practicable after the award of the Contract, shall furnish to the Engineer in writing, a list of the names of Subcontractors proposed for the principal portions of the Work. The Contractor shall not employ any Subcontractor to whom the Engineer or the Owner may have a reasonable objection. Contracts between the Contractor and the Subcontractor shall be in accordance with the terms of this Agreement and shall include the General Conditions of this Agreement insofar as applicable.

6.
SEPARATE CONTRACTS


The Owner has the right to let other contracts in connection with the Work and the Contractor shall properly cooperate with any such other contractors.

7.
ROYALTIES AND PATENTS

The Contractor shall pay all royalties and license fees. The Contractor shall defend all suits or claims for infringement of any patent rights and shall save the Owner harmless from loss on account thereof.

8.
TIME

A.
All time limits stated in the Contract Documents are of the essence of the Contract.

B.
If the Contractor is delayed at any time in the progress of the Work by changes ordered in the Work, by labor disputes, fire, unusual delay in transportation, unavoidable casualties, causes beyond the Contractor's control, or by any cause which the Engineer may determine justified the delay, then the Contract Time shall be extended by Change Order for such reasonable time as the Engineer or Owner or both may determine.

9.
PAYMENTS


A.
Method of Payment to Contractor

1.
The Contractor shall make monthly estimates of the materials complete in place and the amount of work performed in accordance with the Contract.

2.
The estimates will be itemized on the sheets provided for review and approval by the Engineer and submitted prior to the twentieth of each month during the construction period.  Each estimate will show the total value of the work done to date, the total money due the Contractor since the previous estimate and the money paid the Contractor to date. This estimate will be considered approximate only and shall be subject to correction on subsequent estimates.

3.
Five (5%) percent of all payments due the Contractor for work done and materials furnished will be withheld until final completion of the work under the provisions of G.L. Ch. 30, Section 39G.

4.
The acceptance by the Contractor of the final payment, including the retainage of five (5%) percent, shall operate as a release to the Town of all claims and all liabilities to the Contractor for all work done or materials furnished in connection with the Contract. Final payment shall be as provided in G.L. 30, Section 39G.

5.
The payment to the Contractor of said final payment does not, however, release them or their sureties from any obligation under this Contract.


B.
Town's Right to Withhold Payments

1.
The Town may withhold from the Contractor so much of any approved payment due them as may in the judgment of the Engineer be necessary:


A.
To assure payments of just claims then due and unpaid of any persons supplying labor or materials for the work;


B.
To protect the Town from loss due to defective work not remedied; or,


C.
To protect the Town from loss due to injury to persons or damage to the work or property of other contractors, subcontractors or others, caused by acts or neglect of the Contractor or their sub-contractors.

2.
The Town shall have the right as agent for the Contractor to apply any such amounts so withheld in such manner as the Town may deem proper to satisfy such claims or to secure such protection.

3.
No payments shall be made to the Contractor by the Town until all payroll and workforce records for the period of the application have been submitted to the Town.


C.
Measurement and Quantities

1.
It is estimated that the quantity of materials mentioned in the Proposal will be required, but this amount shall not control the performance of this Contract, and the Contractor shall be bound hereunder whether or not such estimate is even approximately correct.

2.
The Town reserves the right to limit the prosecution of the work to such points, and in such order as the Town may direct.

3.
The Town reserves the right to eliminate any portion of the work, so as to bring the total expenditure within the amount available for the project.

4.
The method of measurement and computations to be used in determination of quantities of material furnished and of work performed under the Contract shall be selected by the Engineer.


D.
Final Payments

1.
Final payments shall not be due until the Contractor has delivered to the Owner a complete release of all liens arising out of this Contract or receipts in full covering all labor, materials and equipment for which a lien could be filed, or a bond satisfactory to the Owner indemnifying him against any lien.

2.
The making of final payments shall constitute a waiver of all claims by the Owner except those arising from 1) unsettled liens, 2) faulty or defective Work appearing after Substantial Completion, 3)  failure of the Work to comply with the requirements of the Contract Documents, or 4)  terms of any special guarantee required by the Contract Documents. The acceptance of final payment shall constitute a waiver of all claims by the Contractor except those previously made in writing and still unsettled.

10. 
PROTECTION OF PERSONS AND PROPERTY

The Contractor shall be responsible for initiating, maintaining, and supervising all safety precautions and programs in connection with the Work. They shall take all reasonable precautions for the safety of, and shall provide all reasonable protection to prevent damage, injury or loss to 1)  all employees on the Work and other persons who may be affected thereby; 2)  all the Work and all the materials and equipment to be incorporated therein; and 3)  other property at the site or adjacent thereto. The Contractor shall comply with all applicable laws, ordinances, rules, regulations and orders of any public authority having jurisdiction for the safety of persons or property or to protect them from damage, injury or loss.

All damage or loss to any property caused in whole or in part by the Contractor, any Subcontractor or anyone directly or indirectly employed by any of them, or by anyone for whose acts any of them may be liable, shall be remedied by the Contractor, except damage or loss attributable to faulty Drawings or Specifications or to the acts or omissions of the Owner or Engineer or anyone employed by either of them or for whose acts either of them may be liable but which are not attributable to the fault or negligence of the Contractor.

11. 
 CONTRACTOR'S LIABILITY INSURANCE

Insurance Requirement

1. Indemnification - Contractor will indemnify and hold harmless the Town of Barnstable and its employees against any and all claims for damages on account of bodily injury, including death, property damage, personal injury, and advertising injury by any act or omission due to negligence of the Contractor, subcontracts, its agents, or employees during the term or any extension of the resultant agreement, and in case of any action or  actions or other legal proceedings shall be brought or instituted against the Town of Barnstable on account of any such claims, Contractor shall indemnify and hold harmless the Town of Barnstable.  
2.     General Insurance - The Contractor shall, before commencing performance of the contract, be responsible for providing and maintaining insurance coverage in force for the life of the contract of the kind and in adequate amounts to secure all of the obligations under the contract and with insurance companies acceptable to the Town of Barnstable.   All such insurance carried should not be less than the kinds and amounts designated herein, and the Contractor agrees that the stipulation herein of the kinds and limits of coverage shall in no way limit the liability of the Contractor to any such kinds and amounts of insurance coverage.  Under all insurance coverage, required or not required by the Town, the Contractor shall indemnify, and hold harmless the Town of Barnstable, its elected or duly appointed offices, directors and employees against any claim based upon negligent, accidental or intentional acts or omissions of the contractor, its employees or its agents in providing its services to employees of the municipality or their dependants pursuant to the agreement.
With the exception of Professional Services Liability for architects, designers and engineers, and Worker’s Compensation, the Town of Barnstable and its employees must be named as an additional insured and a certificate of insurance will be provided indicating such for each of the insurance policies or surety bonds obtained pursuant to the requirements established by the issuance of the contract.  Upon execution of the contract the Contractor will provide copies of certificates of insurance to the Town of Barnstable, Procurement & Risk Management.

Failure to provide and continue in force such insurance as aforesaid may be deemed a material breach of this contract, and may constitute sufficient grounds for immediate termination of the same.  All insurance maintained as provided for in the above shall be taken out and maintained at the sole expense of the Contractor. Annually, at time of vendor’s policy renewal, updated insurance certificates shall be sent to the Town of Barnstable.

No cancellations of such insurance, whether by the insurer or by the insured party shall be valid unless written notice thereof is given by the parties proposing cancellation to the other party and to the Town of Barnstable at least thirty (30) days prior to the intended effective date thereof, which date shall be expressed in said notice, and which shall be sent out by registered mail, return receipt requested.  These provisions shall apply to the legal representatives, trustees in bankruptcy, receiver, assignee, and/or the successor in interest of the Contractor.

All insurance coverage shall be placed with such company as may be acceptable to the Town of Barnstable and shall constitute a material part of the contract documents.

3.
Comprehensive General Liability Insurance

The Contractor shall carry Commercial General Liability Insurance with an each occurrence limit of liability no less than One Million Dollars ($1,000,000.00) and a general aggregate limit of liability no less than Two Million Dollars ($2,000,000.00); and a Products/Completed Operations (as may be required) Aggregate limit no less that Two Million Dollars ($2,000,000.00) for all injury and damages to or destruction of property during the policy period.

4.
Automobile Liability and Property Damage Insurance

The Contractor shall carry business Automobile Liability Insurance covering all owned vehicles with a combined single limit no less than One Million Dollars ($1,000,000.00) to cover all damage caused by contracted employees of the awarded Contractor.  Level of insurance must adequately cover the liability exposure of project site and is subject to Town of Barnstable Risk Manager approval.

5.
Workers’ Compensation Insurance

The Contractor shall carry Workers’ Compensation Insurance as required by Massachusetts General Law, c. 152, and Section 25, with a minimum limit of Employer’s Liability as per Massachusetts General Law requirements.

6.
Excess Liability Insurance

The Contractor shall carry excess liability insurance of not less than One Million Dollars ($1,000,000.00) covering over general liability, automobile, and worker’s compensation insurance.

7.
Pollution Liability Insurance  (Reserved)
8.
Professional Services Liability/Errors and Omissions Insurance (Reserved)
9.
Other Liability (as may be necessary)

The Town of Barnstable reserves the right to request proof of other insurance coverage depending upon the job for which the Contractor is hired. 

The aforementioned insurance coverages shall remain in full force and effect throughout the period of the contract. Similar insurance coverage shall be provided by or in behalf of any subcontractor to cover their operations with the same minimum limits as required of the Contractor.  Contractor’s insurance shall be primary insurance to all insurance carried by Owner.
12.
Force Majeure.  

Force Majeure - The Contract shall be subject to Force Majeure considerations and in the event that either party hereto shall be prevented from the performance of any act required there under by reasons of strikes, lockouts, labor trouble, inability to procure materials, failure of power, fire, winds, Acts of God, riots, insurrections, war or other reason of a like nature not reasonable within the control of the party in performing any obligations shall be excused for the period of non-performance, and the period for the performance of such obligation shall be extended for an equivalent period for no additional cost to the Owner. Continued failure to perform for periods aggregating sixty (60) or more days, even for causes beyond the control of the Contractor, shall be deemed to render performance impossible, and the Owner shall thereafter have the right to terminate this agreement in accordance with the provisions of the section entitled “Termination of Contract”.

Termination of Contract - Subject to the provisions of the section explaining Force Majeure, if the Contractor shall fail to fulfill in a timely and satisfactory manner its obligations under this agreement, or if the Contractor shall violate any of the covenants, conditions, or stipulations of this agreement, which failure or violation shall continue for seven (7) business days after written notice of such failure or violation is received by the contractor, then the municipality shall thereupon have the right to terminate this agreement by giving written notice to the contractor of such termination and specifying the effective date thereof, at least seven (7) days before the effective date of such termination.  

Additionally, the Town, by written notice, may terminate this contract, in whole or in part, when it is in the Town’s best interest.  If this contract is terminated, the Town shall be liable only for payment under the payment provisions of this contract for services rendered before the effective date of termination.

13.
CHANGES IN THE WORK

A.  
The Owner without invalidating the Contract may order Changes in the Work consisting of additions, deletions, or modifications, the Contract Sum and the Contract Time being adjusted accordingly. All such changes in the Work shall be authorized by written Change Order signed by the Owner as their duly authorized agent.

B.  
The Contract Sum and the Contract Time may be changed only by written Change Order.

C.  
The cost or credit to the Owner from a Change in the Work shall be determined by mutual agreement.

14.
CORRECTION OF WORK


The Contractor shall correct any Work that fails to conform to the requirements of the Contract Documents where such failure to conform appears during the progress of the Work, and shall remedy any defects due to faulty materials, equipment or workmanship which appear within a period of one year from the Date of Substantial Completion of the Contract or within such longer period of time as may be prescribed by law or by the terms of any applicable special guarantee required by the Contract Document. The provisions of this Paragraph apply to Work done by subcontractors as well as to Work done by direct employees of the Contractor.

15. 
NON-DISCRIMINATION


All union, vendors and contractors which the Owner deals with are notified that the Owner is an equal employment opportunity employer and that the Owner requires the utilization of employees, and referral of potential employees without regard to race, color, national origin, sex, handicap or age. All entities with contractual agreements with the Owner are informed of the Owner's policy and are required to initiate a program of non-discrimination.

16.  
WAGE RATES

Full compliance with applicable Federal, State and Municipal Wage Laws is required on all work done for the Owner.

17.
AFFIRMATIVE ACTION PROGRAM

The Town of Barnstable will require contractors and subcontractors involved in local municipal projects to abide by the Affirmative Action guidelines attached, which form a part of the contract.

18.
TRAFFIC CONTROL AND BARRICADES

A.
Contractor shall coordinate with the police and fire departments and shall initiate all measures to include erection of barricades, to insure the safety of vehicular and pedestrian traffic in the area adjacent to construction.


B.
No excavation shall be left open overnight.

C.
Contractor shall notify the Town 24 hours in advance of any pavement cut and shall at that time supply any estimate of the duration of work involving disruption of traffic.

D.
Any paving cuts left overnight shall be marked with an approved illuminated warning device.

E.
Refer to Standard Specification Section 850 for general policy and description of warning devices.

F.   
TRAFFIC OFFICERS.  The attention of the Contractor is directed to the requirement of Subsection 7.11 (including amendments) of the 1988 Standard Specifications for Highways and Bridges.  Uniformed Traffic Police officers will be required during the construction period.  The Contractor shall take into consideration the number and cost of Uniformed  Traffic Police officers will be required to complete the work shown on the Plans.  Any and all costs associated with the Uniformed Traffic Police Officers shall be included in the overall contract costs and paid for by the Contractor.

19.
PARTIAL AWARD

A.
The owner reserves the right to award all or part of the Contract item stated in the specification or to reduce the amount of work under any item by agreement with the lowest eligible bidder.

B.
A number of alternate prices may be requested in the proposal and the Town reserves the right to award the Contract on the basis of any one of the proposed alternatives.

20
PRE-BID CONFERENCE


A  pre-bid conference will be held  at 2:00 PM on January 4, 2012.

21.
ROAD OPENING/TRENCH PERMIT


The Contractor, if required, shall apply to the Town for a Road Opening/Trenching  Permit at least 24 hours in advance of commencement of work in the Town right-of-way or on Town property. A form for this purpose can be obtained from the Department of Public Works Administration and Technical Support Division.  The cost of the permit is $160.00.

22.
NOTIFICATION OF UTILITIES


In accordance with Chapter 502 of the Acts of 1980, the Contractor shall notify the applicable Water District, Nstar Electric, Comcast, Verizon Telephone Company and National Grid, 72 hours, Saturdays, Sundays and holidays excluded prior to commencing work on the site. Evidence of this notification must be furnished to the Town in order to obtain the road opening permit of Section 3.21 of these Contract General Conditions.

NOTIFICATION OF UTILITIES
The following utility companies which may maintain underground lines or equipment in the project area may be contacted for the required notification of excavation by a single call to DIG-SAFE CENTER 1-888-344-7233.

NSTAR (electric)
   


1-800-642-7070

P.O. Box 70
Hyannis, MA 02601

Verizon (telephone)


508-394-0973

44 Old Town House Road

South Yarmouth, MA 02664
NATIONAL GRID (gas)


508-760-7500
127 White’s Path

South Yarmouth  MA  02664


COMCAST (cable)



508-543-9022 x 7801
Michael Ahearn, Construction Manager
Mike_Ahearn@cable.comcast.net
85 East Belcher Road

Foxboro, MA  02035


In addition, direct contact must be made with the applicable Water District Office.


HYANNIS

Water Supply Division  


  


47 Old Yarmouth Road


Hyannis, MA 02601


508-775-0063


CENTERVILLE, MARSTONS MILLS AND OSTERVILLE

Centerville-Osterville Water District   
  



1138 Main Street


Osterville, MA 02655 


508-428-6691


COTUIT

Cotuit Water District 






4300 Falmouth Road


Cotuit, MA 02635


508-428-2687


BARNSTABLE VILLAGE

Barnstable Fire District Water Depart.  



1841 Phinney's Lane


Barnstable, MA 02630 


508-362-6498


Dig-Safe cannot be relied upon to locate electric utilities that are "privately" owned. This can include electric cables located in public ways that run from utility poles to buildings.


It is therefore incumbent upon all contractors to ascertain if any electric cables are located in any area prior to excavation. This will be done at the contractor's expense. 


Farrell Electric, Inc.




All Cape Locating


Holmes Road





 Don Costa

North Eastham, MA 02651



 1-800-760-3785   
            508-255-1697





 



Willman Electric, Inc.






1199 Pitchers Way






Hyannis, MA 02601






508-775-2568
 


SECTION 4

Contract  Special Conditions

See Section 16, Contract Special Provisions.

SECTION 5
PROPOSAL SUBMITTAL
The following must be filled out in their entirety by the General Bidder and, except for as noted,  submitted with the bid.  

· Proposal Form.







Pages 5-2 and 5-3

· Signed by Authorized Representative

· Acknowledge ALL addenda

· Complete all requested information

· Prevailing wages apply







· State Tax Certification





Page  5-4
· Certificate of Non-Collusion




Page  5-4
· OSHA Certification





pages 5-5 to 5-6
· Unit Prices







 
Pages 5-7  to 5-8 

· 5% Bid Bond

The following must be submitted within 5 days after the bid opening:
Schedule for Participation by Minority/Women Business Enterprises 
Page 6-20
(CC Form -1)









 

Letter of Intent Minority/Women Business Enterprises




Participation (CC Form -2)


     




 Page 6-21
NOTE:    Waiver or reduction of MBE/WBE will not be considered after bid submittal date.  See Town Policy for requirements.

PROPOSAL FORM
_____________________________________









  CONTRACTOR
TO:
Department of Public Works


Town of Barnstable


382 Falmouth Road

Hyannis, MA 02601

A.
The undersigned proposes to furnish all labor and materials required for the construction of:

ELECTRICAL AND MECHANICAL REPAIRS

TO THE OYSTER HARBORS  BRIDGE PROJECT


CONTRACT NO. 07-000-12-001

In accordance with the Plans and Specifications prepared by the Town of Barnstable Department of Public Works for the estimated contract price specified below subject to additions and deductions according to the terms of the Contract Documents.

B.
This bid includes Addenda Numbered  _____________________________________

C.
The proposed contract price is ____________________________________________________________________ 

___________________________________       DOLLARS $___________________

D.
The undersigned, as bidder, declares under penalties of perjury that the only persons or parties interested in this proposal as principals are those named herein; that this proposal is made and submitted in good faith and without collusion or fraud with any other person, firm or corporation; that he has filed all state tax returns and paid all state taxes under law; that he has carefully examined the locations of the proposed work, the proposed form of contract, the standard specifications and plans therein referred to and the Special Conditions herein annexed; and he proposes and agrees, if this proposal is accepted, that he will contract with the Awarding Authority, in the form of the contract referred to herein and to be annexed hereto, to provide all necessary machinery, tools, apparatus and other means of construction and to do all the work and furnish all the materials specified in the contract, in the manner and time herein prescribed, and according to the requirements of the Engineer as therein set forth, and that he will take in full payment therefore the following unit prices, per pages 5-7 to 5-8
E. 
The undersigned agrees that if presented with the Notice of Acceptance for this contract, he will within ten (10) days, Saturdays, Sundays and legal holidays excluded, execute a contract in accordance with the terms of this bid and furnish a performance bond and a payment bond, each of a surety company qualified to do business under the laws of the Commonwealth and satisfactory to the awarding authority and each in the sum of one hundred (100%) percent of the contract price, the premiums for which are to be paid by the Contractor and are included in the contract price; and within five (5) days of the bid opening, the bidder will submit all M/WBE required documentation, per Section 6.
Date: __________________________

________________________________

Authorized Signature
By: _____________________________


Title

________________________________

Business Address

________________________________

City              State 


Zip

________________________________

Telephone

STATE TAXES CERTIFICATION CLAUSE

I certify under the penalties of perjury that I, to my best knowledge and belief, have filed all State Tax returns and paid all State Taxes under law.

___________________________     

 By: _____________________________

* Signature of Individual or                        

Corporate Officer

Corporate Name (Mandatory)                    

(Mandatory, if applicable)

________________________  

**Social Security No. (Voluntary)

 or Federal Identification No.

* Approval of a contract or other agreement will not be granted unless this certification clause, if signed,

**Your Social Security Number will be furnished to the Massachusetts Department of Revenue to determine whether you have met tax filing or tax payment obligations.  Providers who fail to correct their non-filing or delinquency will not have a contract or agreement issued, reviewed, or extended.  This request is made under the authority of Mass. G.L. 62C, S.49A.

******************************************************************************
TOWN OF BARNSTABLE

CERTIFICATE OF NON COLLUSION
The undersigned certifies under penalties of perjury that this bid or proposal has been made and submitted in good faith and without collusion or fraud with any other person.  As used in this certification the word "person" shall mean any natural person, business, partnership, corporation, union, committee, club or other organization, entity, or group of individuals.

FIRM                                                                    SIGNATURE ____________________
ADDRESS                                                            NAME (print) ____________________

                                                                  TITLE    ________________________

TELEPHONE                                                       DATE     ________________________ 
NOTE: This certificate must be signed by the individual submitting the bid or proposal.
Town of Barnstable Procedures

OSHA Training Certification of contractors

As of July 1, 2012, the Town of Barnstable will comply with the amended MGL chapter 30 section 39s “Contracts for Construction: Requirements” as follows.

The Town of Barnstable in all bids and contracts that fall under the application of this law, as amended, will require bidders and/or contractors to comply with the requirements of certifying that they and their employees have complied with MGL chapter 30 section 39s.  This law requires successful completion of a 10 hour OSHA safety training course prior to working on the Town’s worksite or in the work subject to the bid or contract.

The Town will reject any bids that do not include proper certification submitted with the bids at the posted time for bid opening, however, the town may, at its sole discretion, allow up to two (2) working days for the contractor to submit the required certification.  In those cases where contracts are offered without using the sealed bid process, the same certification will be due upon contract signing.

It is expected that the contractor, by signing the certification form provided with the bid is fully meeting the language of the law, as amended, and that they are accepting the responsibilities to comply with the law for the full term of the work.

The Town of Barnstable will pay certified payrolls that are deemed complete.  The statute indicates that with the first certified payroll submitted to the Town, documentation must be provided that each employee on the payroll documents submitted to the Town has successfully completed the OSHA training.

Any employee who’s name does not appear on the first certified payroll must submit certification with the first payroll they do appear on.  Failure to provide full documentation may result in a delay in payment to the vendor as the packet submitted for payment would be determined to be incomplete.

Any employee found on a worksite subject to this section without documentation of successful completion of a course in construction safety and health approved by the United States Occupational Safety and Health Administration that is at least 10 hours in duration shall be subject to immediate removal. 

This certification requirement will go into effect for any bids received or contracts awarded after July 1, 2012 in accordance with MGL 30 39s as amended by Chapter 306 of the Acts of 2004.

CERTIFICATION

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA) TRAINING

In accordance with Massachusetts General Law 30: Section 39S, as amended by Chapter 306 of the Acts of 2004, effective 7/1/06, for all contracts for the construction, reconstruction, alteration, remodeling or repair of any public work or the construction, reconstruction, installation, demolition, maintenance or repair of any public building estimated to cost more than $10,000, the Contractor hereby certifies to the following:

(1) that he is able to furnish labor that can work in harmony with all other elements of labor employed or to be employed in the work; (2) that all employees to be employed at the worksite will have successfully completed a course in construction safety and health approved by the United States Occupational Safety and Health Administration that is at least 10 hours in duration at the time the employee begins work and who shall furnish documentation of successful completion of said course with the first certified payroll report for each employee; and (3) that all employees to be employed in the work subject to this bid have successfully completed a course in construction safety and health approved by the United States Occupational Safety and Health Administration that is at least 10 hours in duration. 

(b) Any employee found on a worksite subject to this section without documentation of successful completion of a course in construction safety and health approved by the United States Occupational Safety and Health Administration that is at least 10 hours in duration shall be subject to immediate removal. 

(c) The attorney general, or his designee, shall have the power to enforce this section including the power to institute and prosecute proceedings in the superior court to restrain the award of contracts and the performance of contracts in all cases where, after investigation of the facts, he has made a finding that the award or performance has resulted in violation, directly or indirectly, of subsection (b), and he shall not be required to pay to the clerk of the court an entry fee in connection with the institution of the proceeding. 

The undersigned hereby certifies under the penalties of perjury to the above:

Company:  ___________________________________________________

Authorized Signature: __________________________________________

Print Name: __________________________________________________

Title: ________________________________________________________

Date: ________________________________________________________

Telephone______________________  Fax: __________________________
UNIT BID PRICE
ELECTRICAL AND MECHANICAL REPAIRS

TO THE OYSTER HARBORS  BRIDGE PROJECT
CONTRACT # 07-000-12-001
	ITEM NUMBER
	QUANTITY 
	ITEM WITH UNIT BID PRICE WRITTEN IN WORDS
	UNIT PRICE

DOLLARS  CENTS
	AMOUNT 

DOLLARS  CENTS

	882.001
	Lump Sum 
	PVC COATED RIGID STEEL CONDUIT
________________________________

Dollars (                                       ) per LS
	
	
	
	

	882.011
	Lump Sum 
	CONDUCTORS

________________________________

Dollars (                                     ) per LS
	
	
	
	

	882.021
	Lump Sum 
	MISCELLANEOUS BOXES

________________________________

Dollars (                                   ) per LS
	
	
	
	

	882.031
	Lump Sum 
	REPLACEMENT OF SERVICE CONDUIT AND CONDUCTORS

________________________________

Dollars (                                     ) per LS
	
	
	
	

	882.041
	Lump Sum 
	REPLACEMENT OF FAR SIDE APPROACH CONDUIT AND CONDUCTORS

________________________________

Dollars (                                        ) per LS
	
	
	
	

	885.001
	Lump Sum 
	MANUAL TRANSFER SWITCH

________________________________

Dollars (                                      ) per LS
	
	
	
	

	889.001
	Lump Sum 
	TRAFFIC CONTROL DEVICES

________________________________

Dollars (                                    ) per LS
	
	
	
	


	ITEM NUMBER
	QUANTITY 
	ITEM WITH UNIT BID PRICE WRITTEN IN WORDS
	UNIT PRICE

DOLLARS  CENTS
	AMOUNT 

DOLLARS  CENTS

	890.001
	Lump Sum 
	MISCELLANEOUS ELECTRICAL WORK

________________________________

Dollars (                                    ) per LS
	
	
	
	

	891.001
	Lump Sum 
	GROUNDING

________________________________

Dollars (                                        ) per LS
	
	
	
	

	892-001
	Lump Sum 
	MOTOR REHABILITATION

________________________________

Dollars (                                      ) per LS
	
	
	
	

	977.001
	Lump Sum 
	BRAKE REPLACEMENT

________________________________

Dollars (                                      ) per LS
	
	
	
	

	997.002
	Lump Sum 
	EMERGENCY DRIVE

________________________________

Dollars (                                     ) per LS
	
	
	
	

	997.003
	Lump Sum 
	RACK/PINION GEAR INDEXING CORRECTION

________________________________

Dollars (                                     ) per LS
	
	
	
	

	997.004
	Lump Sum 
	MAIN AND COUNTERWEIGHT TRUNNION BEARING CLEANING

________________________________

Dollars (                                     ) per LS
	
	
	
	

	997.005
	Lump Sum 
	MISCELLANEOUS MECHANICAL REPAIRS

________________________________

Dollars (                                     ) per LS
	
	
	
	

	TOTAL _____________________________________________________________________________

($                                                     )


SECTION 6
INSERT
TOWN OF BARNSTABLE

MINORITY / WOMEN BUSINESS ENTERPRISE PLAN (MBE / WBE)

[image: image1.jpg]



Johanna F. Boucher

Purchasing Agent/Contract Compliance Officer

230 South Street

Hyannis, MA  02601

Tel (508) 862-4741

Fax (508) 862-4717

johanna.boucher@town.barnstable.ma.us
(Revised 3/6/2012)

SECTION 7

INSERT WAGE RATES

SECTION 8
TOWN OF BARNSTABLE, MASSACHUSETTS
AGREEMENT BETWEEN CONTRACTOR AND OWNER
THIS AGREEMENT, made this _______________   day of ________   2012 by and between the TOWN OF BARNSTABLE, Massachusetts, hereinafter  called Owner, 

and _______________________________________________________________  

__________________________________________________________________ 

with legal address and principal place of business at    __________________________________________________________________

__________________________________________________________________

hereinafter called Contractor:

WITNESSETH: That for and in consideration of the payments and agreements hereinafter mentioned, to be made and performed by the OWNER, the CONTRACTOR hereby agrees with the OWNER to commence and complete the ELECTRICAL AND MECHANICAL REPAIRS TO THE OYSTER HARBORS BRIDGE PROJECT hereinafter called the Project, for the consideration set forth in the Proposal and all extra work in connection therewith, under the terms as stated in the General and Supplemental General Conditions of the Contract; and at their own proper cost and expense to furnish all the materials, supplies, machinery, equipment, tools, superintending, labor, insurance, and other accessories and services necessary to complete said Project in accordance with the conditions and prices stated in the Proposal, the General Conditions, the Supplemental and Special Conditions of the Contract, any addenda previously issued, and all other documents included in the bound volume entitled “INVITATION FOR BID AND CONTRACT FOR THE ELECTRICAL AND MECHANICAL REPAIRS TO THE OYSTER HARBORS  BRIDGE PROJECT IN THE TOWN OF BARNSTABLE, MASSACHUSETTS, CONTRACT NO.: 07-000-12-001       dated December, 2011” and the bid submitted January 11, 2012, general conditions, details and item descriptions and all other documents included in the bound volume entitled “Town of Barnstable Department of Public Works Construction Specifications and Standards Volume”, in the 1988 Edition of “Standard Specifications for Highways and Bridges”, as published by the Commonwealth of Massachusetts Highway Department; “Supplemental Specifications to the 1988 Standard Specifications for Highways and Bridges” dated June 6,2006 and any latest revision thereto, as published by the Commonwealth of Massachusetts Highway Department; and the plans and drawings entitled “ELECTRICAL AND MECHANICAL REPAIRS TO THE OYSTER HARBORS DRAWBRIDGE” dated September, 2011; all of which are made a part hereof and collectively evidence and constitute the Contract.
Force Majeure - The Contract shall be subject to Force Majeure considerations and in the event that either party hereto shall be prevented from the performance of any act required there under by reasons of strikes, lockouts, labor trouble, inability to procure materials, failure of power, fire, winds, Acts of God, riots, insurrections, war or other reason of a like nature not reasonable within the control of the party in performing any obligations shall be excused for the period of non-performance, and the period for the performance of such obligation shall be extended for an equivalent period for no additional cost to the Owner. Continued failure to perform for periods aggregating sixty (60) or more days, even for causes beyond the control of the Contractor, shall be deemed to render performance impossible, and the Owner shall thereafter have the right to terminate this agreement in accordance with the provisions of the section entitled “Termination of Contract”.

Termination of Contract - Subject to the provisions of the section explaining Force Majeure, if the Contractor shall fail to fulfill in a timely and satisfactory manner its obligations under this agreement, or if the Contractor shall violate any of the covenants, conditions, or stipulations of this agreement, which failure or violation shall continue for seven (7) business days after written notice of such failure or violation is received by the contractor, then the municipality shall thereupon have the right to terminate this agreement by giving written notice to the contractor of such termination and specifying the effective date thereof, at least seven (7) days before the effective date of such termination.

Insurance - The Contractor shall maintain insurance with minimum limits as defined in the Invitation for Bid, Section 3.11 for the entire duration of the project work to be performed, and provide a certificate of insurance with the Town of Barnstable named as an additional insured.  Renewal certificates of insurance must be submitted to the Town of Barnstable, Risk Management, 230 South St., Hyannis, MA 02601 on a yearly basis.

Governing Law – This contract is governed by the laws of the Commonwealth of the State of Massachusetts.

Massachusetts General Law Chapter 149 and 30 S.39M hereby apply to this contract.   Prevailing wages dated November 30, 2012 apply to this contract.  The contractor shall submit weekly certified payrolls with invoices to Town of Barnstable, Attn: Roger D. Parsons, P.E., Town Engineer, 382 Falmouth Road, Hyannis, MA 02601.  OSHA 10 certification is required for all employees and subcontractors performing work on the job site.   A one hundred percent (100%) payment bond and performance bond is required with this signed contract.

The contractor shall indemnify, defend and hold harmless the Owner, its elected or duly appointed officers, directors and employees against liability, losses, damages or expenses (including legal expenses) resulting from any claim based upon negligent or intentional misdeeds or omission of the Contractor, its employees or its agents in providing its service to employees of the municipality or their dependants pursuant to the Agreement.

THE OWNER agrees to pay the Contractor for the performance of the Contract, subject to additions and deductions, as provided in the General Conditions of the Contract, and to make payments on account thereof as provided in Sub-Section 9 of Section 3, General Conditions.

CONTRACT AMOUNT 


$ ______________________________

The total payment shall not exceed this contract amount, without the written authorization of the Owner.  The completion date of this project One Hundred Eighty (180) days from issuance of the Notice to Proceed.

This Agreement constitutes the entire contract and there are no agreements other than those incorporated herein.  This Agreement may not be changed, altered, amended, modified, or terminated orally and any such change, alteration, amendment, or modification must be in writing and executed by the parties hereto.

IN WITNESS WHEREOF, the parties to these presents have executed this Contract in the year and day first above mentioned.


By: 


__________________________

Authorized Signature


__________________________

Print Name and Title

Approved as to form

__________________________

Ruth J. Weil, Esq., Town Attorney 
By:
_________________________

Thomas K. Lynch, Acting Manager  
As required by Chapter 693 of the Acts of 1964, this is to certify that the Town of Barnstable, Massachusetts has an appropriation which is adequate to cover the cost of this contract.

By:
_________________________








Mark A. Milne, Finance Director

The Certificate shall be signed by the auditor or accountant or other officer having similar duties of the Town of Barnstable, Massachusetts and the official title noted below the signature.

SIGNATORY AUTHORITY –   Project Name:    ELECTRICAL AND MECHANICAL REPAIRS

TO THE OYSTER HARBORS  BRIDGE PROJECT
At a duly constituted meeting of _________________________________held on ___________ 

                                                     Name of (Corporation)                                          (Date)

at which all Directors were present or waived notice, it was voted that:

___________________________________________________________________________

         (Name)                                 (Officer)

of this company, be and he/she is hereby authorized to execute contracts and bonds in the name and behalf of said company, and affix its Corporate Seal thereto, and such execution of any contract or obligation in this company's name on its behalf of such __________________________________________________under seal of the company, shall                                    

                (Officer)

be valid and binding upon this company.






A TRUE COPY,


ATTEST: 















 
____________________________________________









        (Clerk)





Place of Business:__________________________________






              _________________________________________________






Date of this Contract:_______________________

I hereby certify that I am the clerk of the ______________________________________

___________________________________ that ________________________________

is duly elected ______________________________ of said company, and the above

vote has not been amended or rescinded and remains in full force and effect as

of the date of this contract



__________________________________________







(Clerk)                   

   (CORPORATE SEAL)

On this ________ day of ______________, 2012, before me, the undersigned notary public, personally appeared ___________________________________, proved to me through satisfactory  evidence of identification, which were ____________________________________,

to be the person whose name is signed on the preceding or attached document in my presence.

_____________________________________

Notary Public

My commission expires: 

IF A CORPORATION, COMPLETE ABOVE OR ATTACH TO EACH SIGNED COPY OF THE CONTRACT A NOTARIZED COPY OF VOTE OF CORPORATION AUTHORIZING THE SIGNATORY TO SIGN THIS CONTRACT.  IF ATTESTING CLERK IS THE SAME PERSON AS THE INDIVIDUAL EXECUTING THIS CONTRACT, HAVE SIGNATURE NOTARIZED ABOVE.
SECTION 9
PAYMENT BOND
KNOWN ALL MEN AND WOMEN BY THESE PRESENTS, THAT   ___________

________________________________________________________________


as principal, and ___________________________________________________

as surety, are held and firmly bound unto the Town of Barnstable,  Massachusetts in the sum of:

________________________________________________________________

________________________________________________________________

lawful money of the United State of America, to be paid to the Town of Barnstable,  Massachusetts, for which payments, well and truly to be made, we bind ourselves, our respective heirs, executors, administrators, successors and assigns, jointly and severally, firmly by these presents.

WHEREAS, the said principal has made a contract with the Town of Barnstable,  Massachusetts, bearing the date of _________________, 2012, for the construction project 

ELECTRICAL AND MECHANICAL REPAIRS

TO THE OYSTER HARBORS  BRIDGE PROJECT
Now the condition of this obligation is such that if the principal shall pay for all labor performed or furnished and for all materials used or employed in said contract and in any and all duly authorized modifications, alterations, extensions of time, changes or additions to said contract that may hereafter be made, notice to the surety of such modifications, alterations, extensions of time, changes or additions being hereby waived, the foregoing to include any other purpose or items set out in, and subject to, the provisions of Massachusetts General Laws, Chapter 30, Section 39A, and Chapter 149, Section 29, as amended, then  this obligation shall become null and void; otherwise it shall remain in full force and virtue.

IN WITNESS THEREOF, we hereunto set our hands and seals this ________________

day of  _______________________  , 2012.

(Seal)

                           


___________________________________
By: ________________________________





 __________________________________
        



           By:   _______________________________





  __________________________________

SECTION 10
PERFORMANCE BOND

KNOW ALL MEN AND WOMEN BY THESE PRESENTS,  THAT

________________________________________________________ as principal, 

and _______________________________________________________________

as surety, are held and firmly bound unto the Town of Barnstable, 

Massachusetts, in the sum of ___________________________________________

__________________________________________________________________

lawful money of the United States of America, to be paid to the Town of Barnstable,  Massachusetts, for which payments, well and truly to be made, we bind ourselves, our respective heirs, executors, administrators, successors and assigns, jointly and severely, firmly by these presents.

WHEREAS, the said principal has made a contract with the Town of Barnstable,  Massachusetts, bearing the date of ____________________, 2012, for the construction of  Project 

ELECTRICAL AND MECHANICAL REPAIRS

TO THE OYSTER HARBORS  BRIDGE PROJECT
Now the condition of this obligation is such that if the principal shall well and truly keep and perform all the undertakings, covenants, agreements, terms and conditions of said contract on its part to be kept and performed during the original term of said contract any extensions thereof that may be granted by the Town of Barnstable, Massachusetts, with or without notice to the surety, and during the life of any guarantee required under the contract, and shall also well and truly keep and perform all the undertakings, covenants, agreements, terms and conditions of any and all duly authorized modifications, alterations, changes or additions to said contract that may be hereafter made, notice to the surety of such modifications, alterations, changes or additions being hereby waived, then this obligation shall become null and void; otherwise it shall remain in full force and virtue.
IN WITNESS WHEREOF we hereunto set our hands and seal this _________ day of _______________,  2012.

Seal





______________________________







 By:  __________________________







 ______________________________







 By: ___________________________

SECTION 11
TOWN OF BARNSTABLE
DEPARTMENT OF PUBLIC WORKS
_______________________,  2012
ACCEPTANCE OF BID
_____________________________________________________     is herewith notified that their bid for  ELECTRICAL AND MECHANICAL REPAIRS TO THE OYSTER HARBORS  BRIDGE PROJECT  in the Town of Barnstable, Massachusetts, Contract Number 07-000-12-001  in the amount of __________________       submitted on       _______________ has been accepted.

Please complete the attached "AGREEMENT BETWEEN CONTRACTOR AND OWNER." "PERFORMANCE BOND" and "PAYMENT BOND" forms and return to the Department of Public Works, 382 Falmouth Road, Hyannis MA  02601, together with a Certificate of Insurance.






         ___________________________________







Thomas K. Lynch, Acting Town Manager 
SECTION 12
TOWN OF BARNSTABLE
Department of Public Works 
NOTICE TO PROCEED
                 DATE:  ________________, 2012
SUBJECT:    
ELECTRICAL AND MECHANICAL REPAIRS TO THE OYSTER HARBORS  BRIDGE PROJECT


Contract Number 07-000-12-001






TO:      



1.
You are hereby given formal NOTICE TO PROCEED in accordance with the provisions of the subject contract.

2.
It is requested that acknowledgment of this NOTICE be indicated by endorsement hereon, and that the original be returned to this office. The duplicate should be retained in your office files.

__________________________________

Roger D. Parsons, P.E., Town Engineer 
FIRST ENDORSEMENT
TO: 
Town Engineer


382 Falmouth Road

Hyannis, MA 02601

Receipt is hereby acknowledged of the above NOTICE TO PROCEED    

under contract # 07-000-12-001
By:     __________________________________
Date: __________________________________

SECTION 13
APPLICATION AND CERTIFICATION FOR PAYMENT
TO:
TOWN OF BARNSTABLE               
CONTRACT # 07-000-12-001

 DEPARTMENT OF PUBLIC WORKS       TITLE  ___________________________

       
 382 Falmouth Road


      
 HYANNIS, MA  02601               

CONTRACTOR      ________________

ATTN:  __________________________         



___________________________ 
Application Date __________________


___________________________      Period From __________ To ____________

NOTE:

In order to receive payment for the monthly period covered by this application, this form shall be delivered to the Engineer on the third Monday of each month or the working day immediately preceding.  Amounts not so applied for shall carry over to the next scheduled billing period.

CHANGE ORDER SUMMARY
	Number
	Date
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	TOTALS
	 
	 
	 


ORIGINAL CONTRACT SUM


$_______________

Net Change by Change Order     


$_______________

Contract Sum to Date  



$_______________

TOTAL COMPLETED TO DATE 


$_______________

Retainage 





$_______________

Total Earned Less Retainage 



$_______________

Less Previous Certificates for Payment.

$_______________

Current Payment Due




$_______________

The undersigned certifies that the work covered by this application has been completed in accordance with the Contract Documents, that all amounts have been paid by them for Work and Materials for which previous Certificates for Payments have been issued and payments received from the Owner, that all Contractor and Sub-contractor payroll data for the time period covered by this application has been submitted to the Town and  that the current payment shown herein is now due.

CONTRACTOR:  ______________________________

BY:  ______________________________  

DATE: ______________________________

SECTION 14
TOWN OF BARNSTABLE

DEPARTMENT OF PUBLIC WORKS

HYANNIS, MA 02601

(508) 790-6400
TAX EXEMPTION NUMBER








Date: 

TO WHOM IT MAY CONCERN:

This is to certify that whenever   _____________________________________________

_______________________________________________________________________

purchases material and supplies for projects awarded by bid for  the Town of Barnstable, all materials used on these projects are tax exempt. 

Our Tax Exempt number is E-046-001-079.

                           



  _____________________________







  Roger D. Parsons, P.E.






  Town Engineer

SECTION 15
TOWN OF BARNSTABLE

CHANGE ORDER

CHANGE ORDER NO. _____________________
         DATE:    ______________________

CONTRACT NO. 07-000-12-001                                      PROJECT NO.  ______​___________

CONTRACT TITLE:    ELECTRICAL AND MECHANICAL REPAIRS TO THE OYSTER HARBORS  BRIDGE PROJECT
CONTRACTOR’S NAME:       __________________________________________________

CONTRACTOR’S ADDRESS: __________________________________________________



REVISED CONTRACT AMOUNT

PREVIOUS CONTRACT AMOUNT
$_______________________

AMOUNT OF THIS ORDER

$_______________________

(decrease) (increase)


REVISED CONTRACT AMOUNT

$_______________________

An (increase) (decrease) (no change) of _____________ days in the contract  is hereby authorized.

This order covers the contract modification hereunder described:

The work covered by this order shall be performed under the same terms and conditions as included on the original construction contract.

Change Approved:

By: _____________________________________
Date: ________________________

 
Contractor


Title: ___________________________________

TOWN OF BARNSTABLE

By: ____________________________________
Date: ________________________


Mark Milne, Town Accountant


Verify funds are Available for This Change Order

By:  ___________________________________
Date: ________________________


Thomas K. Lynch, Acting Town Manager 
By: ____________________________________
Date: ________________________


Mark S. Ells, Director  

By: ___________________________________
Date: ________________________


Roger D. Parsons, P.E., Town Engineer  
Section 16

SPECIFICATIONS
BARNSTABLE – SPECIAL NOTE: WORK IN THE NAVIGABLE WATERWAY 

DESCRIPTION

General
The Contractor’s attention is directed to the navigable channel which the Oyster Harbors Bridge crosses.  It shall be the sole responsibility of the Contractor to conduct operations to comply with all the regulations and requirements of the U.S. Coast Guard, the U.S. Army Corps of Engineers, the Massachusetts Department of Environmental Protection, and local agencies, in connection with but not limited to, the maintenance of navigation and water pollution control.

The Contractor shall submit multiple copies of the plan and schedule of operations to the Town for approval at least 35 calendar days prior to commencing any work in or over the navigable waterway.  Two copies of the Contractor’s approved plan and schedule shall then be submitted by the Contractor to the U.S. Coast Guard for their approval at least 21 calendar days prior to commencement of work.  

The plan and schedule or sequence of operations shall include:

· sketch of the waterway

· location of any restrictions that shall be placed in the waterway

· location and height above mean high water of any scaffolding or netting

· placement, type and dimensions of cofferdams, dolphins, spars, etc., if used

· projected dates and durations of each operation

· hours of the day the operations will take place

· whether or not equipment will be removed from the waterway at night

The Contractor shall be responsible for all fees, costs and/or effort associated with:

· issuance of any “Notice to Mariners”

· temporary relocation of any existing navigational aids, if needed

· services performed by the U.S. Coast Guard, as required, such as special surveys in connection with displaced material in the waterway or making dumping inspections

The Contractor shall coordinate his activities with local mariners and accommodate their needs to the fullest extent practical.  The Contractor shall be responsible for all U.S. Coast Guard fines associated with the bridge being in an inoperable condition during the work without having provided prior notice and obtained required approval.  In addition, the Contractor may be held liable for user costs associated with such a condition. 

Approvals issued by the U.S. Coast Guard may be revoked and/or fines imposed for failure to ensure these provisions and other applicable stipulations and regulations issued by the U.S. Coast Guard and other regulatory agencies having jurisdiction are adhered to or if the way in which the work is performed is determined to be a hazard to or an impairment of navigation.  The Contractor shall be responsible for the costs associated for all such fines and schedule delays associated with the manner in which the work is performed and the means and methods employed.

METHODS OF CONSTRUCTION

Maintenance and Protection of Navigation
All work shall be so constructed that the free navigation of the waterway is not unreasonably interfered with and the present navigable depths are not impaired.  The construction of pilings, falsework and other obstructions, if required by the means and methods to be employed by the Contractor, shall be accomplished in accordance with plans developed by the Contractor and submitted to and approved by the Town and the U.S. Coast Guard.  At no time during construction shall restrictions be placed upon navigation without first coordinating these restrictions with local mariners and without receiving approval from the Town and the U.S. Coast Guard.

Any dredged material taken from the waterway beds shall be removed in accordance with the conditions as stated and/or required by the U.S. Coast Guard, the U.S. Army Corps of Engineers, and the Massachusetts Department of Environmental Protection.

If permanent bridge navigational lighting cannot be maintained as operational during any phase of this project, temporary battery/power lights must be installed at the same locations.  These temporary lights must be visible for a distance of 2,000 yards on 90% of the days of the year.  Generally, a lamp of 20 footcandles will meet these requirements.  Plans for temporary lighting, if needed, shall be developed by the Contractor and submitted to the U.S. Coast Guard for approval.  

VHF-FM marine radios set to the bridge communications channels 16/13 or the designated channel for the bridge must be maintained at the project site by the supervisor in charge.  Additional marine radios monitoring the above channels must also be maintained at the main control of any floating equipment or barges on station.

Notice to Mariners
The Contractor shall notify the U.S. Coast Guard and the Town 30 calendar days in advance of work completion so that appropriate notice can be given to mariners.  The Contractor shall keep all interested parties apprised of conditions existing at the site which relate to navigation so that marine traffic may be notified accordingly on a timely basis.

Misplaced Materials
Preventative measures must be taken to prevent any hot work, debris or construction material from  entering the waterway.  This includes sandblasting material, paint, waste water from machinery cleaning or purging operations, and any concrete work by-products.  Welding and burning must cease upon the approach of a vessel and shall not start again until the vessel has passed the bridge.

Should the Contractor, during the progress of the work, lose, dump, throw overboard, sink or misplace any material, plant, machinery or appliance which may be dangerous or obstruct navigation, the Contractor shall promptly recover and remove the same.  The Contractor shall give immediate notice of such obstruction to the U.S. Coast Guard, to the Engineer, and to all users of the channel.  The Notice shall give a description and location of any such object and the action taken or being taken to protect navigation.  Until removal can be effected, the object(s) shall be properly marked in order to protect navigation.  Should the Contractor neglect to report, remove, or refuse to promptly remove any such obstruction, the Engineer shall have the same removed and charge the cost against monies due to the Contractor or recover under his Bond.

Spillage of oil or hazardous substances is specifically prohibited by Section 311 of the Clean Water Pollution Act, as amended.  Approved spill containment equipment and absorbent material must be located at the project site in the event of a spill into the waterway or the shoreline.  The U.S. Coast Guard must be notified immediately in the event a spill occurs.  The Contractor shall bear the full responsibility for any costs associated with fines, cleanup activities, disposal and user costs associated with a spillage as a result of their work or activities.

Obstruction of the Channel and Waterway

Should the Contractor’s plant obstruct the channel or waterway so as to endanger the passage of vessels, as defined in the most recent River and Harbors Act, it shall be promptly moved to the extent necessary to afford a practicable passage.  Upon completion of the work, the Contractor shall promptly remove the plant, including ranges, buoys, piles, anchors and other markers placed by the Contractor.

All barges placed in the waterway must be lighted with constant burning white lights on all four corners of the barge.  The Contractor is required to comply with all provisions of the U.S. Coast Guard Navigation Rules, International-Inland, regarding the use of work barges or floating equipment in the waterway.

Placement of barges in the navigable channel shall be done so as to provide a minimum horizontal clearance reduction.  Barges must be moved out of the navigable channel during darkness, or after working hours unless approved in writing by the U.S. Coast Guard 30 calendar days in advance.  Barges held in place by anchor lines must be marked by anchor buoys which should be lighted.

COMPENSATION

Method of Measurement

The requirements given in this special note are not to be measured.

Basis of Payment

Payment for the work of this Special Note will be included in the lump sum amounts of the individual pay items.
ROADWAY TRAFFIC CONTROL

The Contractor shall provide all temporary traffic warning and control signs, cones and appurtenances to allow roadway traffic safe passage through the construction zone. Lane closures, if required, shall be coordinated with the Police and Fire Departments, one lane of travel shall be allowed at all times except for test closures of the bridge. No additional payment will be made for traffic control measures.
COMMON PROVISIONS
DESCRIPTION

General

A. Work consists of furnishing, installing, adjusting, testing, painting, and placing in operating condition in accordance with the Plans and Special Provisions, the following items of work:

· Item 882.001 PVC Coated Rigid Steel Conduit
· Item 882.011 Conductors
· Item 882.021 Miscellaneous Boxes
· Item 882.031 Replacement of Service Conduit and Conductors
· Item 882.041 Replacement of Far Side Approach Conduit and Conductors
· Item 885.001 Manual Transfer Switch

· Item 889.001 Traffic Control Devices

· Item 890.001 Miscellaneous Electrical Work

· Item 891.001 Grounding

· Item 892.001 Motor Rehabilitation

· Item 997.001 Brake Replacement
· Item 997.002 Emergency Drive
· Item 997.003 Rack/Pinion Gear Indexing Correction

· Item 997.004 Main and Counterweight Trunnion Bearing Cleaning

· Item 997.005 Miscellaneous Mechanical Repairs
All special machining, tools and installation shall be included as part of the work. This work also includes coordination of special manufacturer requirements, special shimming and alignment.
Basis of Design
The design of new equipment conforms to the applicable requirements of the 1988 AASHTO Standard Specification for Movable Highway Bridges, with 1992, 1993 and 1995 Revisions, except as otherwise noted on the Contract Drawings or otherwise specified herein.
Applicable Standards
Work as described shall comply with, but not be limited to only complying with, all applicable requirements of the current and most up-to-date versions and/or revisions of the following codes and standards and their abbreviations used in this Provision shall be as shown:

1.
American Association of State Highway and Transportation Officials (AASHTO)

2.
American Gear Manufacturers Association (AGMA)

3.
American Iron and Steel Institute (AISI)

4.
American National Standards Institute (ANSI)

5.
American Society for Testing and Materials (ASTM)
6.
American Society of mechanical Engineers (ASME)
7.
American Welding Society (AWS)

8.
Anti-Friction Bearing Manufacturers Association (AFBMA)
9.
International Electrical Code (IEC)
10.
National Lubricating Grease Institute (NLGI)
11.
Occupational Safety and Health Administration (OSHA)
12.
Society of Automotive Engineers (SAE)

13.
Steel Structures Painting Council (SSPC)

14.
National Electric Code (NEC)

15.
National Electrical Manufacturers Association (NEMA)

16.
Underwriters Laboratory, Inc. (UL)

17.
Massachusetts Department of Transportation – Highway Division (MassDOT) publications, including:


a.
Standard Specifications for Highways & Bridges – 1988 English Edition


b.
Standard Special Provisions
 


The work shall meet the requirements of all other codes and standards as specified elsewhere in these Specifications.  Where codes and standards are mentioned for any pay item, it is intended to call particular attention to them; it is not intended that any other codes and standards shall be assumed to be omitted if not mentioned. 
Rules, Regulations and Ordinances

Work shall comply with all applicable Federal, State and local rules, regulations, and ordinances.

In the event of a conflict between these Specifications and the above-mentioned codes, standards, rules, regulations, and ordinances, the most stringent requirement shall apply.
Qualifications, Personnel and Facilities

For the fabrication, erection, installation, alignment, adjustment, cleaning, lubrication, testing and all other work required by the bridge machinery and electrical items, the Contractor shall use adequate numbers of skilled, trained and experienced electricians, mechanics, millwrights and service personnel who are thoroughly familiar with the requirements and methods specified for the proper execution of the work.

Electricians, mechanics, millwrights and service personnel shall be equipped with all necessary instruments to assure the related components are provided and installed within the specified tolerances and function as described.

Millwrights or a professional mechanical engineer shall be present through and responsible for all phases of machinery erection, installation and alignment.  Millwrights shall perform final alignment and installation of machinery components.

A licensed electrician shall be present through and responsible for all phases of electrical installation.

Submittals

Submit unstamped shop drawings in accordance with Massachusetts Department of Transportation – Highway Division publications, meeting the following requirements:

1. Manufacturer's data and/or shop drawings shall be submitted for all manufac​tured and purchased items.

2. The Contractor shall review and approve all shop and working drawings prepared by their suppliers for coordination prior to submittal to the Engineer.

3. Shop drawings shall show all parts completely detailed and dimensioned.  Reproduction of the Plans shall be permitted provided all references to the design are removed and independent nomenclature specific to the project is used and coordinated with all other related shop and erection drawings.

4. Required finish machining shall be shown including grade of finish in accor​dance with ANSI B46.1, Surface Texture, and dimensional tolerances and allowances for specific fits in accordance with ANSI B4.1, Preferred Limit​s and Fits for Cylindrical Parts.

5. Shop drawings shall conform to the provisions of the general requirements of the Standard Specifications as supplemented and amended herein and the special requirements specified hereinafter.  

6. Submittals for manufactured items shall include manufacturer's descriptive literature, drawings, diagrams, performance and characteristic curves, and catalog cuts, and shall include the manufacturer's name, trade name, catalog model or number, nameplate data, size, certified layout dimensions, capacity, specification reference, including ASTM, ANSI, Federal Military Specification and any other applicable references, and all other information necessary to verify Contract compliance.

7. Shop, Erection, Working and Assembly drawings shall show all external dimensions and clearances necessary for installation all new components and operation of the modified mechanical systems.

8. For all assemblies, the Contractor shall furnish complete assembly drawings or diagrams showing each part contained therein and the manufactu​rer's part number assigned to each part.  The drawings or diagrams shall be sufficient to enable complete disassembly and reassembly of the assemblies covered.
9.  In the event that any part is modified in any manner from the way it is described or delivered by its original manufacturer, the Contractor shall furnish a drawing which details each modification and the part shall be assigned a unique part number to assure the furnishing of replacement parts modified in similar fashion.  

10. Complete shop bills of materials shall be made for all machinery parts.  If the bills are not shown on the shop drawings, prints of the bills shall be furnished for approval in the same manner as specified for the shop drawings.

11. The weight of each piece of equipment shall be stated on the shop drawing upon which it is detailed or billed.

12. Complete assembly and erection drawings shall be furnished.  These drawings shall give part numbers, match marks, and essential dimensions for locating each part or assembled unit with respect to the bridge structure or foundation.

13. Marks or indentations of any type shall be clearly shown and detailed on the shop drawings.  
14. All components and as​semblies shall be detailed separately to assure correct fabrication, assembly, and erection.  Use of mirror image or opposite hand erection drawings will not be allowed.

15. If any departures from the Contract Documents are deemed necessary by the Contractor, details of such departures and the reasons therefore shall be submitted to the Engineer in writing as soon as practicable for his approval.  No departures from Contract Documents shall be made without the Engineer's approval.

16. If the Contractor has any objection to any feature of the machinery as designed or required by the Plans, he shall state his objection in writing to the Engineer at the time of submitting shop drawings or prior thereto; other​wise his objec​tion will not be considered if offered later as an excuse for malfunctioning, defective or broken machinery or for improper or inadequate operation or functioning of machinery.

It is the Contractor's responsibility to manufacture and install suitable function​ing machinery.  Review and approval of shop drawings by the Engineer does not relieve the Contractor of this responsibility.
Disposal of Material
All material removed from the bridge, and not intended for reinstallation shall become the property of the Contractor and shall be legally disposed of offsite in accordance with all Town, State and Federal regulations.

Delivery & Storage/ Protection for Shipment

Machined surfaces shall be cleaned of dirt, chips, grit, and all other injuri​ous materials prior to shipping and shall be given a coat of corrosion-inhibiting preservative.

Finished metal surfaces and unpainted metal sur​faces that would be damaged by corrosion shall be coated as soon as practicable after finishing with a corrosion-inhibiting preservative.  This coating shall be removed prior to operation and from all surfaces prior to painting after erection.

Any interface between stainless steel or aluminum and structural steel shall receive a coat of zinc-chromate primer prior to assembly.

New and rehabilitated components shall be completely protected from weather, dirt, and all other injurious conditions during manufacture, shipment, and storage.

Quality Assurance and Facilities

Products used in the work described shall be produced by manufacturers regularly engaged in the manufac​ture of the specified products.

Provide adequate plant and all necessary tools and instruments required for the proper performance of the personnel engaged in the execution of the specified work.

Verification of Dimensions

Dimensions shown are nominal and are intended for guidance only.  Dimensions shall be field verified prior to fabrication of new components.  All variations from the nominal dimen​sions shown shall be noted on the shop drawings.

Substitutions

Substitutions for specified equipment or materials are permitted only according to the conditions given in the following paragraph.

Where a particular product is specified by a manufacturer's name and catalog or part number in these Common Provisions, the related Special Provisions or on the Plans, it is so specified to establish quality, configuration, and arrangement of parts.  An equivalent product made by another manufacturer may be substituted for the specified product subject to the approval of the Engineer; however, all necessary changes required by the substitution in related machinery, structural, architectural and electrical parts, shall be made by the Contractor at no additional cost.

Manufacturers Recommendations

Where installation procedures or any part thereof are required to be in accordance with the recom​mendations of the manufacturer of the material being installed, furnish printed copies of these recommen​dations to the Engineer prior to installation.  Installation of the item will not be allowed to proceed until the recommenda​tions are received.  Failure to furnish these recommendations can be cause for rejection of the material. Provide all special machining and installation required by the manufacturer.
MATERIALS

Paints for Machinery Components and Motor
(a)
General 

All new mechanical equipment and new structural support members and the rehabilitated motor shall be coated with two coats of a primer compatible with the paint selected for subsequent coats.  No paints used shall contain lead.  Surfaces to receive paint shall be hand tool cleaned in accordance with SSPC-SP-2 such that all loose rust, debris and previous coatings.
The final field applied paint shall consist of two coats of high gloss machinery enamel.
Painting of electrical equipment shall be per manufacturer.
(b)
Primer

The primer shall be a high-solids alkyd primer with rust-inhibitive pigmentation for heavy-duty corrosion protection.  The primer shall be recommended by the manufacturer for application on surfaces that have been hand tool as per SSPC-SP-2.  Impact resistance in accordance with ASTM D2794 shall be 106 inch-pounds direct and 60 inch-pound reverse.  Taber Abrasion as per ASTM D4060 using a CS10 wheel, 1,000 cycles and a 500 gram load shall result in no more than 67 mg loss.

(c)
Machinery Enamel 

Enamel for painting new machinery, electrical equipment and metal parts shall be high gloss, alkyd enamel, recommended by the manufacturer for applications requiring excellent resistance to oil, weathering, abrasion and to a marine environment.  Impact resistance in accordance with ASTM D2794 shall be greater than 60 inch-pounds.  Taber Abrasion as per ASTM D4060 using a CS10 wheel, 1,000 cycles and a 500 gram load shall result in no more than 22 mg loss.  Accelerated weathering tests per ASTM D4587 using a QUV Type A bulb over 450 hours shall result in a gloss retention of at least 78%. Machinery enamel color shall be “Safety Green” unless specified otherwise in the special provisions or unless directed otherwise by the Town.


Coatings

Coat the threads of all mounting bolts with anti-seize compound before assembly of the nuts to prevent corrosion or galling and to facilitate future removal if necessary.

Anti-seize compounds shall be as manufactured by the following companies, or approval equal:

· Huron Industries, Port Huron, MI (Neolube #1)

· Fel-Pro, Inc., Skokie, IL (#C-670)

· SPC Technologies, Jenkintown, PA (Unbrako)

Rust-inhibiting coatings for temporary protection of machined surfaces shall be as manufactured by one of the following companies, or approved equal:

· E.F. Houghton & Co., Valley Forge, PA
(Rust Veto 344; Cosomoline 1058)

· Sanchem, Inc., Chicago, IL (No-Ox-Id "A"  Special "X")

· A.W. Chesterton, Co., Stoneham, MA (Heavy-Duty RustGuard)

· Texaco, Houston, TX
(Protective Metal Oil L)
Fasteners

Fasteners and fastening systems and their requirements shall be as specified in the individual special provisions.

Shims

Where shown, all machinery shims required for leveling and alignment of equipment shall be neatly trimmed to the dimen​sions of the assembled parts.  In general, suffi​cient variations in thickness shall be furnished to allow 1/64-inch variations in the adjusted height of the shim pack, plus one shim equal to the full nominal thickness shown.  Shims with a thickness less than or equal to 1/8-inch shall be Stainless Steel ASTM A666 Type 316.  Shims with a thickness greater than 1/8-inch shall be carbon steel conforming to ASTM A36 or ASTM A709. Shim packs greater than 1/2 inch shall include one solid plate of thick​ness equal to 1/2 inch less than total shim thickness.

Shims shall be shown and fully dimensioned as detailed on the shop drawings.  Shims with open side or U-shaped holes for bolts will not be permitted.  No shims shall have less than two holes for bolts.

The use of peelable laminated shims with solder or resin bonding will be permitted.

Structural Steel

Unless otherwise indicated in the individual special provisions, structural steel shall conform to the requirements of the MassDOT Standard Specifications.

LABOR

Personnel
For the fabrication, installation, cleaning, aligning, testing and all other work required as described, use adequate numbers of skilled, trained, and experienced electricians, mechanics and millwrights who are thoroughly familiar with the requirements and methods specified for the proper execution of the specified work.  Provide personnel, including supervisory personnel, who have a minimum of three movable bridge jobs as previous experience in the installation of bridge machinery.  
CONSTRUCTION METHODS

Welding

Requirements for welding shall be as given in the individual items.
Welding joint types, sizes and details shall be shown on shop, assembly and/or working drawings.  
Distortion during fabrication shall be kept to a minimum by the use of welding fixtures and proper welding procedures.
Painting New Machinery, Electrical Equipment and Support Components 

Submit for review with the working drawings an outline of painting materials and methods.  

After erection is complete, thoroughly clean all surfaces re​maining exposed, except rubbing surfaces in accordance with SSPC-SP-2.  All exposed metal surfaces such as mounting bolts, lifting points and all other paint defects or voids shall be coated with the approved primer as specified herein.  After successfully completing the prime coats, give new and rehabilitated machinery components one field coat of machinery enamel applied by hand brushing.  Application of paint shall adhere to all relevant Specifications, Provisions and to the paint manufacturer's recommendations.  

The Contractor shall take special care to avoid painting of surfaces which are in normal rubbing contact.  All nameplates, legend plates, and escutcheons mounted on machinery shall be masked for protection from paint.  Lubrication fittings shall be kept clog-free.

After completion of the operating tests and acceptance of the machin​ery, all accumulated oil, grease, dirt, and other contaminants shall be washed from exposed machinery surfaces, excepting rubbing surfaces in accordance with SSPC-SP-1.  The cleaned exposed surfaces shall then be hand brush painted with a second field coat of machinery enamel.
​

Alignment and Bolting

Where double nuts are used to secure a fastener assembly, the first nut shall be torqued to between 150 ft-lbs and 200 ft-lbs.  The second nut shall be fastened snug tight to the first nut. 

High strength fasteners shall be torqued to the same requirements as for ASTM A325 high-strength fasteners. High-strength fasteners greater than 1-1/2” in diameter, which are not covered under the ASTM A325 specification, shall be torqued to a value equal to 0.2 multiplied by the bolt nominal diameter, multiplied by the proof load – length measurement method.

Torques for other classes of bolts shall be proportioned to their strength and shall be indicated on the erection drawings.
Inspection and Testing

Provide no less than ten (10) working days notice to the Town of the beginning of work at machine shops so that inspection may be arranged.  No materials shall be fabricated or machined before the Engineer has been notified where the orders have been placed.

Furnish all facilities for the inspection of material and workmanship in machine shops.  The Inspector designated by the Town shall be allowed free access to necessary parts of the premises.  Work done while the Inspector has been refused access or presented in a manner that pre​vents adequate inspection will automatically be rejected.  The Inspector shall have the authority to reject materials or workmanship that do not fulfill the requirements of these Provisions.

Furnish the Engineer a copy of all orders covering work performed by subcontractors or suppliers.

Unless otherwise specified, furnish without additional charge test specimens as required, and all labor, testing machines, tools, and equipment neces​sary to prepare the specimens and to make the physical tests and chemical analyses required by material specifications.   Furnish a copy of all test reports and chemical analyses.

Shop Assembly

The Town reserves the right for the Engineer or designated representative to make visual inspection of shop assembled components, and to witness shop tests.  

Contractor’s Inspection

After erection is completed, make a thorough inspection prior to Field Testing, accompanied by the Engineer, to insure that all gears are clean and free of obstruction debris and other foreign materials; that all components are properly aligned and adjusted as closely as practicable without actual operation; and that all bolts are properly tightened.

The Contractor's inspection shall also verify that field painting has been performed as specified herein.  Perform touch-up painting to correct all painting defects found during this inspection.

The Contractor's inspection shall also verify that all machinery components have been lubricated.

On the basis of the results of this inspec​tion, the Engineer will determine whether the bridge is ready for testing.
Field Testing

When new and rehabilitated equipment is ready for testing, arrange a mutually convenient test schedule with the Town.  Provide and keep available a complete crew of mechanics and electricians during the field testing period in order to make all adjustments and corrections which may be required to meet the passing criteria.

Prepare a field testing procedure(s) and submit for approval by the Engineer.  The testing procedure(s) shall be coordinated between the individual pay items. Do not exceed the electrical design rating of any component during testing. 

Testing criteria shall be as given in the individual items.
Training
After successfully achieving all field testing acceptance criteria, the Contractor shall instruct the Town’s bridge operators and maintenance personnel on the changes.  Instruction for bridge operators shall cover operational, control sequence and procedural changes required to operate the drawbridge such that the field testing acceptance criteria can be met as part of normal, day-to-day bridge operations.  Training shall cover troubleshooting operational problems and corrective procedures.  Training for maintenance personnel shall cover basic maintenance and troubleshooting of the new brake and refurbished electrical components and modified control wiring.  Training shall be given in multiple sessions over a one week period to accommodate the schedules of the operators and maintenance personnel.  Each operator and maintenance employee shall receive a minimum of 4 hours of instruction, including supervised bridge test operations.

Operations & Maintenance Information

The Contractor shall supply the Town with written, step-by-step operating and troubleshooting instructions and manufacturer’s literature for the modified control system, the brake and any new equipment installed as part of the work.  The Contractor shall supply the Town with an accurate as-built wiring diagram of the modified control and power circuits.  These diagrams shall include accurate information on all portions of the bridge wiring, including those portions not modified or replaced under this contract.

Guarantee and Warranties

(a) Manufacturers' Warranties

Manufacturer's warranties or guarantees on equipment, materials or products purchased for use under this Contract which are consistent with those provided as customary trade practice, shall be obtained by the Contractor and, upon acceptance of the Contract, the Contractor shall assign to the Town of Barnstable, all manufactur​er's warranties or guarantees on all such equipment, material or products furnished for or installed as part of the Work.

(b)
Contractor's Warranty



The Contractor shall warrant the satisfactory in-service operation of the new, modified and/or adjusted mechanical equipment, material and products.  This warran​ty shall extend for a period of one year following the date of final acceptance of the Project.
COMPENSATION

Method of Measurement

The requirements given in this section are not to be measured.

Basis of Payment

Payment for the work of this Section will be included in the lump sum amounts of the individual items.
BARNSTABLE – SECTION 882: RACEWAYS AND WIRING

DESCRIPTION

Furnish and install all incoming service raceways on the approach span to the existing control house including wiring between cabinets and the connections to the service/junction box located off of the approach span near the near side traffic gate. This work shall include all final terminations and splices to the existing service conductors in the service/junction box. The existing service is to remain in use until the new conduit is in place.  The contractor shall coordinate a brief window of closure to transition the service from the old wiring to the new wiring.  The existing wiring is to be removed after transition to the new wire and conduit.  

Replace the existing damaged conduit located on the far side approach from the existing pullbox located on the far side rest pier to the pullbox located on the far side abutment.  The conduit that is to be replaced is damaged at the far side abutment.  At one time this conduit was routed into the abutment.  This work shall include all final terminations and splices to the existing conductors located in the pullboxes.  The existing wiring shall be removed after transition to the new wire and conduit.

MATERIALS AND EQUIPMENT

Raceways (General)

All conduits shall be free from blisters, cracks, or injurious defects. Raceway sizes shall be as shown on the plans and shall be 3/4" minimum trade size. Exterior conduits, which are subjected to the outside environment, shall be PVC-coated galvanized rigid steel. Use of PVC conduit shall be permitted for underground installations only and not be permitted for surface mounting.

Conduit sections shall be connected to each other with screw couplings, made up so that the end of both conduits will butt squarely against each other inside the coupling. Conduits shall be installed so as to be continuous and watertight between boxes or equipment. Conduits shall be protected at all times from the entrance of water and other foreign matter by being capped overnight and if work is temporarily suspended. All conduits shall be installed so that they will drain properly and drainage tees shall be provided at low points where required, and as directed by the Engineer.

All field bends shall be in accordance with the NEC and shall be long sweep, free from kinks, and of easy curvatures to facilitate the installation of conductors without injury. Conduit runs shall be made with as few couplings as standard lengths will permit, and the total angle of all bends between any two boxes shall not exceed 360 degrees. Pullboxes shall be used wherever necessary to facilitate the installation of the conductors.  Where conduits pass through the floors or walls of the control house, PVC-coated galvanized rigid conduit sleeves shall be provided for free passage of the conduits. After the conduits are installed, the openings shall be filled and caulked with a waterproofing sealant for airtight fits. Where wireways pass through floors or where conductors are required through floors for access to electrical equipment, the openings shall be filled and caulked with a fire proofing sealant after all conductors are installed. The openings shall be painted to match the existing.  Where conductors pass through floors without the use of a wireway, escutcheon plates shall be provided.

Conduits mounted exteriorly on parts of the steel work shall be set not less than 2 inches clear on the bridge to prevent accumulation of dirt, and they shall be securely clamped to the conduit support to prevent rattling and wear. The clamps, in general, shall consist of stainless steel u-bolts attached to the conduit supports. See the drawings for conduit support details.  The spacing of the clamps and conduit supports shall the same as the existing supports. At any point where a conduit crosses an expansion joint, or where movement between adjacent sections of conduit can be expected, bronze or alloy expansion fittings shall be installed equal to type AX as made by the O.Z. Electrical Manufacturing Company, Inc., or equivalent by Hope or Spring City.

All conduits shall be carefully cleaned, both before and after installation. Upon completion of the conduit installation, the Contractor shall clear each conduit with a tube cleaner equipped with a mandrel of a diameter not less than 80 percent of the nominal inside diameter of the conduit, and shall then install the conductors.

Conduit

All conduits exposed to the outdoor environment and those indicated as PVC-GRS shall be PVC coated galvanized rigid steel conduits. The conduit shall be UL listed and shall comply with the requirements of ANSI standard C80.1 and federal specification WWC-581D. Manufacturer shall be OCAL, Robroy Industries, Electi-Flex Co., Perma-Cote Industries or approved equal.
All conduit and fittings shall be hot-dip galvanized prior to applying plastic coatings. All exterior surfaces shall be coated with a heat polymerizing adhesive not to exceed .0005" thick prior to plastic coating. The plastic coating shall be bonded to the metal with a thickness of .040" nominal the full length of the pipe except the threads. The interior of the conduit and the conduit threads shall have a urethane coating.  Any nicks or gouges existing in the PVC coating after installation shall be repaired with manufacturers approved touch-up compound to restore corrosion protection. 

Liquid tight flexible conduit (FLEX-LT) can be utilized as the final connection to motors, brakes, limit switches and any other electrical equipment that is liable to vibrate.  The maximum length of the conduit shall be 3 feet.  The conduit shall be core formed of continuous, spiral wound, hot-dip galvanized steel strips that are securely interlocked with PVC outer jacket.  The PVC jacket shall be positively locked to the steel core.

Conductors (General)

Insulated conductors and conductor accessories shall be furnished in sufficient quantities for a complete installation. Installation shall be in accordance with the National Electrical Code, and shall include placement, splicing, terminating, identification, testing, and verification of each circuit and conductor.  The conductors shall be stranded copper with 600V, 90degC insulation.  The conductors shall have THHN type insulation.

The "Outside Diameter" is the nominal diameter used to calculate the required conduit size. If actual conductors used are of larger diameter, the Contractor shall increase the size of the affected conduits, as required by the NEC, at no additional cost to the owner. Determination of correct conductor lengths and final conduit size is the responsibility of the Contractor.

Acceptable manufacturers are BIW Cable Systems, Okonite, American Insulated Wire and Cable, Rome Cable or approved equal. A durable marking shall be provided on the outer surface of all cables or conductors. Marking shall include manufacturer's name, insulating material, conductor size, and voltage class. Each conductor, of power, control and signal wiring, shall be color coded with colored insulation. Color coding of conductors shall be as follows:

120/208/240 volts

Phase A – Black 

Phase B – Red 

Phase C – Blue

Neutral – White

Ground – Green

The installation of wire and cables into conduits shall be done without injury to the wires or their insulation or covering. Any replacements deemed necessary by the Engineer as a result of damage during installation shall be at the expense of the Contractor.

All cables shall be installed as recommended by the manufacturer. The manufacturer's recommended maximum pulling tension and minimum bending radius shall be adhered to during installation. The Contractor shall use the necessary guides, pulleys, sleeves, and pulling aids to prevent abrasion and damage to the cables during installation. Lubricants recommended by the cable manufacturer and acceptable to the Engineer shall be used for the pulling of conductors or cables. All outgoing wires no. 8 AWG or smaller in the control desk, on the switchboards and panels and in terminal cabinets shall be connected to terminal blocks.

Both ends of every single length of conductor shall be permanently and clearly identified with sleeves marked in accordance with the same number and designation shown on the final wiring diagrams. The marking shall be done on a sleeve not less than 1/2 inch long. The inside diameter of the sleeve shall be such that it will slip snugly over the insulated wire. Each sleeve shall be marked so that the identification shall be permanent and waterproof. Marking may be done with a pen similar to Thomas & Betts Company "Ty-Rap" marking pen, catalog no. WT163M-1or Panduit Corporation part no. PX marking pen or Sanford permanent marking pen. Adhesive type labels are not acceptable.

Splicing of conductors will not be permitted, unless otherwise noted.   

Boxes

The Contractor shall furnish and install stainless steel junction and pull boxes, reducers, and other fittings as required by these specifications or where required by the NEC, or where required to facilitate pulling, whether shown on plans or not. All boxes shall be provided with mounting lugs and shall be securely fastened to the structure or supports with not less than four through-bolts.  Enclosures shall be drilled to receive the conduit ends, which shall be secured with insulated hub connectors. The conduit ends projecting into all boxes and enclosures shall be equipped with insulated grounding bushings. No box or enclosure shall be drilled for more conduits than actually enter it. All boxes mounted outdoors shall not have top entry.  Device boxes shall be fastened to the mounting surface with not less than two bolts. 

All mounting bolts, nuts, washers, and other hardware used for fastening boxes, disconnect switches, devices, lighting outlet boxes, conduit clamps, and similar devices shall be stainless steel. Bolt heads and nuts shall be hexagonal, and bolts smaller than 3/8 inch in diameter shall not be used except as may be necessary to fit the mounting holes in small devices, outlet boxes, and similar standard equipment.

Working Drawings

Contractor shall prepare and submit as-built drawings for the new incoming service conduit and conductors, manual transfer switch, and conduit and conductors located on the far span.

METHODS OF CONSTRUCTION

All conduits for mounted along the approach span shall be mounted on new supports with u-bolts. See the plans for support details.  Pullboxes shall be provided where shown on the plans, and where required by applicable codes or else as directed by the Engineer. The electrical contractor is responsible for bringing all conduits and wiring to these devices and performing all necessary terminations to complete the installation and make all equipment fully operational to the satisfaction of the Engineer.

COMPENSATION

Method of Measurement

All raceways and cables, as specified above, will be measured on a lump sum basis.  All terminal boxes or pullboxes, as specified above, will be measured on a lump sum basis under item 882.021, “Miscellaneous Boxes”.  All work associated with installing/removing of conduit and conductors located on the near side approach between the existing pullbox located near the near side traffic gate and the main circuit breaker located in the operators house will be measured on a lump sum basis under 882.031, “Replacement of Service Conduit and Conductors”.  All work associated with installing/removing of conduit and conductors located on the far side approach between the existing pullbox located on the far side rest pier and the pullbox located on the far side abutment will be measured on a lump sum basis under item 882.041, “Replacement of Far Side Approach Conduit and Conductors”.

Basis of Payment

Payment for all raceways and wiring will be at the contract lump sum price for furnishing and installing raceways and cables including all terminations and equipment, tools, labor and services and incidentals necessary to complete the work.  Payments will be made per foot installed only. The Contractor will not be paid for any excess material not installed.  Payment will be at the contract lump sum price for all terminal boxes or pullboxes furnished and installed including all equipment, tools, labor and services, and incidentals necessary to complete the work.

Payment will be made under:

Payment Item Pay Unit:

Item 882.001 PVC Coated Rigid Steel Conduit:  Lump Sum

Item 882.011 Conductors:  Lump Sum

Item 882.021 Miscellaneous Boxes:  Lump Sum

Item 882.031 Replacement of Service Conduit and Conductors:  Lump Sum

Item 882.041 Replacement of Far Side Approach Conduit and Conductors:  Lump Sum

BARNSTABLE – ITEM 885:  MANUAL TRANSFER SWITCH

DESCRIPTION

This work shall consist of furnishing, installing, and placing in permanent operating condition a new manual transfer switch and a receptacle for a Portable Emergency/Standby electric generating system owned by the Town of Barnstable.  The work included here is all devices and equipment specified herein, as shown on the drawings, or required for the service. Equipment shall be new, factory tested, and delivered ready for installation. The generator will be furnished by others however the contractor shall coordinate all components of the equipment provided to assure the system will operate on the portable generator being utilized.  This work also includes the manual transfer switch (as indicated in the plans) and generator receptacle. 

MATERIALS AND EQUIPMENT

Transfer Switch Ratings

The transfer switch shall be 3 pole, 60A (min). All transfer switches and accessories shall be UL listed and labeled, tested per UL Standard 1008, and CSA Approved. Main contacts shall be rated for 600 Volts AC minimum. Transfer switches shall be rated to carry 100 percent of rated current continuously in the enclosure, in ambient temperatures of -40 to +50 degrees C, relative humidity up to 95% (non-condensing), and altitudes up to 10,000 feet.

Transfer switch equipment shall have a withstand and closing rating (WCR) in RMS symmetrical amperes greater than the available fault current. The transfer switch and its upstream protection shall be coordinated. The contractor shall coordinate with the utility.  Submit calculations to the Engineer for review and approval.
Construction

Transfer switches shall be double-throw, mechanically interlocked, and mechanically held in both positions. Transfer switches shall be equipped with permanently attached manual operating handles and quick-break, quick-make over-center contact mechanisms suitable for safe manual operation under load.

Main switch contacts shall be high-pressure silver alloy. Contact assemblies shall have arc chutes for positive arc extinguishment. Arc chutes shall have insulating covers to prevent interphase flashover. 

All poles shall be switched simultaneously using a common crossbar. Equipment using add-on accessory overlapping contacts are not acceptable. Transfer switches which are designated on the drawings as 3-pole shall be provided with a neutral bus and lugs, sized to carry 100% of the current designated on the switch rating.  Enclosures shall be UL listed. The enclosure shall provide NEC wire bend space. The cabinet door shall be key locking. Controls on cabinet door shall be key-operated. 

Transfer switch shall be mounted in a NEMA 4X enclosure. The cabinet shall provide required wire bend space at point of entry.  

Manual Transfer Switch (MTS)

Each contact pole of the main transfer device shall be double-throw design, with solid silver cadmium contacts, capable of handling both non-inductive and inductive loads and allow for inrush currents of 20 times the continuous rating. Contact pressure shall be maintained by a coil spring, not a part of the current carrying path. The ampere rating of the transfer switch shall be sufficient to handle the capacity of the plant and loads being transferred.

Generator Receptacle

A generator receptacle shall be mounted to the manual transfer switch.  The receptacle shall be rated 60A (min), 15hp (min), 600V, 4W, 3-phase, pin-and-sleeve type and a NEMA 3R type enclosure with a 1 1/2 inch hub.  Provide the owner with a matching plug.  The plug shall be NEMA 3R and have the same ratings as the receptacle.  The NEMA 3R rating shall remain when the receptacle/plug is in use.

Instruction Booklets

The supplier shall furnish documentation containing instructions covering the operation of the

Transfer switch and its associated equipment. 

METHODS OF CONSTRUCTION

Installation shall comply with applicable state and local codes as required by the authority having jurisdiction. Install equipment in accordance with manufacturer's instructions and instructions included in the listing or labeling of UL listed products.

Installation of equipment shall include furnishing and installing all interconnecting wiring between all major equipment provided for the on-site power system. 

All equipment shall be physically inspected for damage. Scratches and other installation damage shall be repaired prior to final system testing. Equipment shall be thoroughly cleaned to remove all dirt and construction debris prior to final testing of the system.

COMPENSATION

Method of Measurement

All electrical items, as specified above, will be measured on a lump sum basis.

Basis of Payment

The work covered by this section will be paid for at the contract lump sum price for "MANUAL TRANSFER SWITCH.”  Such price and payment will be full compensation for all work covered by this section and for all equipment, tools, labor and services, and incidentals necessary to complete the work including the permanent system connections and testing of system.

Payment will be made under: 

Payment Item Pay Unit:

 Item 885.001 Manual Transfer Switch:  Lump Sum

BARNSTABLE – ITEM 889: TRAFFIC CONTROL DEVICE WORK 

DESCRIPTION

The work under this Section shall consist of furnishing all labor, equipment, materials, and performing all work necessary to test and place in correct, satisfactory operating condition new traffic gongs, controls and wiring, and adjust the traffic gate assemblies to the correct height. All wiring and conduit to provide power and control for the equipment listed in this section shall be provided under this item.

MATERIALS AND EQUIPMENT

General

All equipment and its installation shall conform to the requirements of the Standard Specifications for Movable Highway Bridges of the American Association of State Highway and Transportation Officials (AASHTO), except as may be otherwise provided herein. All equipment and materials shall be new. All new equipment, materials and workmanship shall be first class in every particular, and shall be manufactured and installed to the satisfaction of the Engineer.

All metal parts of the installation except structural steel shall be of corrosion resisting material such as aluminum, bronze or stainless steel. Cast iron, malleable iron or steel with a hot dip galvanized finish shall be used where specified herein or permitted by the Engineer.

Traffic and Barrier Gates

Traffic and barrier gate cam limit switches shall be adjusted in the field such that the barrier gate crosses the sidewalk and roadway at the proper elevation as required by AASHTO and MUTCD. 

The cam limit switches shall be adjusted so that the barrier gate is in the vertical position when open.  The cam limit switches shall also be adjusted to prevent over cranking of the gate.  The gate shall stop in the cable receiver when lowered regardless of how long the bridge operator holds the “lower” pushbutton.

Cam limit switches located inside the gate operator cabinet shall be cleaned, provided with covers and new gaskets to prevent condensation build up and freezing of the switches. Worn or damaged cams shall be replaced.

Gongs

One warning gong shall be installed on the traffic and barrier gate housings.  The gongs shall be installed such that they do not interfere with the gate arms or counterweights.  All openings to the gate housings shall be sealed to prevent moisture intrusion.  

Gongs shall be a heavy-duty motor driven industrial quality warning bell. The housing shall be cast aluminum and have a hinged rear access door. Provisions for a padlock shall be made to secure rear access door. The gear train shall drive a cam and hammer to strike the gong shell approximately 100 blows a minute. The gong shell shall be 12” O.D. It shall be constructed from cast bronze. The shell shall be protected by a cast aluminum weather guard. A total quantity of two (2) assemblies shall be furnished. Gong assemblies and pole mounting brackets shall be as manufactured by B & B Electromatic Company (Model No. Z-555), Automatic Power or Federal Signal.

Activation of the gongs shall be via an adjustable timer function activated by the traffic signals turning to yellow.  The gong timer function shall be field adjustable from 10 seconds to a maximum of 60 seconds, thus limiting the amount of time it will sound. The gong circuit will be disabled when the traffic lights are green.  

Working Drawings

The Contractor shall prepare and submit for review the following shop drawings, executed in accordance with the provisions of the Contract:

1. Working drawings showing the modifications to the gate assemblies and electrical schematics and wiring.

2. Working drawings of the complete assembly for the traffic gongs, support and details for the control modifications, location of hardware as well as details on control circuits.

COMPENSATION

Method of Measurement

All traffic control devices, as specified above, will be measured on a lump sum basis.

Basis of Payment

The work covered by this section will be paid for at the contract lump sum price for "Traffic Control Devices.” Such price and payment will be full compensation for all work covered by this section and for all equipment, tools, labor and services, and incidentals necessary to complete the work including the permanent system connections and testing of system.

Payment will be made under:

Payment Item Pay Unit:

Item 889.001 Traffic Control Devices:  Lump Sum

BARNSTABLE – ITEM 890: MISCELLANEOUS ELECTRICAL WORK

DESCRIPTION

The work under this Section shall consist of furnishing all labor, equipment, wiring and conduit, materials, and performing all work necessary to test and place in correct or create satisfactory operating condition, controls and wiring, adjust assemblies and supports as needed to perform the following items:

Furnish and install smoke detector in the operator’s house with battery backup and an outdoor suitable exterior strobe located outside of the operator’s house door.

Clean, lubricate, and re-gasket the existing span fully seated plunger type limit switch.

The existing lever arm type limit switch located under the near approach that is triggered by the span being in the seated position shall be replaced with a new lever arm type limit switch.

Modify brake/motor controls to implement proper seating sequence.  See the Installation and Execution section for more details. 
Modify the traffic signal controls to turn both near and far side traffic signals from “Green” to “Yellow/Red” from one pushbutton.  Modify the traffic signal controls to turn both near and far side traffic signals from “Red” to “Green” from one pushbutton.

Selsyn transmitter shall be removed, rehabilitated and reinstalled. 
Replace the existing brake disconnect switch.  The existing power and control conduit and conductors for the brake shall be replaced.
Modify the controls to provide proper sequencing and interlocking of operations as described and per the requirements of the American Association of State Highway and Transportation Officials (AASHTO).  This work includes modifying the existing wiring and relays/timers as needed to allow the proper sequencing and interlocking.  Installation of new wiring and relays/timers shall be as required to make the system functional. 
Contractor shall submit a sequence for any sequence described above for review and approval by the Engineer.
MATERIALS AND EQUIPMENT

General

All equipment and its installation shall conform to the requirements of the Standard Specifications for Movable Highway Bridges of AASHTO, except as may be otherwise provided herein. All equipment and materials shall be new.  All new equipment, materials and workmanship shall be first class in every particular, and shall be manufactured and installed to the satisfaction of the Engineer.

All metal parts of the installation except structural steel shall be of corrosion resisting material such as aluminum, bronze or stainless steel. Cast iron, malleable iron or steel with a hot dip galvanized finish shall be used where specified herein or permitted by the Engineer.

Lever Arm Limit Switches

Limit switches shall be heavy duty type lever arm type, suitable for outdoor use.  Limit switches shall be Cutler Hammer E50KH3 or approved equal.  A minimum of one spare limit switch shall be furnished.
Adjustable Timers 

Timers shall be Tyco Electronics CNT Series timers or approved equal.  A minimum of two spare timers shall be furnished.
Relays

Relays shall be ice-cube type with an LED indicating light.  Minimum of 3 form C contacts.  Tyco Electronics KRPA series or approved equal.  A minimum of two spare relays shall be furnished.
Pushbuttons, Selector Switches, and Indicating Lights

All new pushbuttons, selector switches, and indicating lights shall be similar in style and construction as existing.  A minimum of one spare pushbutton and selector switch shall be furnished.  A minimum of 2 spare indicating lights, per color, shall be furnished.

Disconnect Switch

The disconnect switch shall be un-fusible and be of a heavy-duty construction.  Disconnect ampere and enclosure rating shall be as shown on the drawings.  The switch shall have quick-make/quick-break operating mechanism.  The switch blades shall be fully visible in the off position with the enclosure door open.  Enclosure shall be padlockable in the off position.
Control Conductors and Associated Equipment

Control conductors internal to the control desk shall be SIS type, rated 600V and a minimum of #14AWG.  Control conductors external to the control desk shall be THHN type, 600V and a minimum of #10AWG.  All conductors external to the operator’s house shall be routed in PVC coated rigid galvanized steel conduit with liquid tight flexible conduit when making final conduit routings.  All junction boxes/pullboxes shall be NEMA 4X stainless steel or approved equal.   

INSTALLATION AND EXECUTION

General 

Multiple timers and/or relays may be utilized to develop the number of contacts needed to perform the required task or to replace the existing components if necessary. Timers and relays shall be mounted in the control desk, mounted on rail and accessible for adjustment in the field.  The time settings shall be adjusted under operation and settings based on input from operations and the Town.  

Span Fully Seated Plunger Type Limit Switch

Disassemble the existing limit switch so it can be cleaned and lubricated.  A new gasket shall be on the limit switch to provide a water tight seal.  The limit switch shall be adjusted if necessary and tested to ensure proper span seating operation.  The switch shall be operated correctly in 10 consecutive operations.

Lever Arm Limit Switch
Replace the damaged/seized lever arm limit switch located under the near approach that is triggered by the span being in the seated position with a new lever arm type limit switch.  The lever arm shall be adjusted to ensure the switch operated correctly.

Brake/Motor Control

Modify brake/motor controls. Brake shall immediately release when the motor is activated (except during seating as described), immediately set if the motor is stopped at any span position including the span seated position.  The controls shall be further modified to prevent the brake from releasing anytime the lock is not fully pulled.  Additionally install an adjustable time delay seating function. When the bridge reaches its fully seated position the brake will set and the timer will activate allowing the motor to continue to operating for approximately 2 seconds. Upon timeout the motor shall be de-energized.

Traffic Light Control

Install new push button on the control desk with sufficient contacts to allow all of the traffic lights to turn from “Green” to “Yellow” with the push of a single button in place of the existing for the near side traffic signal button.  Install new push button on the control desk with sufficient contacts to allow all of the traffic lights to turn from “Red” to “Green” with the push of a single button in place of the existing near side traffic signal button.  Remove the far side traffic signal pushbuttons, plug holes, and re-label the new as “Traffic Signals”.  Task includes wiring to the existing relays and testing to complete functional tests at the bridge.  Reset the existing traffic signal timers for both the near and far side traffic lights to turn from yellow to red to 4 seconds each.  Should the existing timers not allow reliable operation at 4 seconds, then the timers shall be replaced with electronic timers providing the equivalent number of contacts as the existing timer currently provides. 

Selsyn Transmitter

Selsyn transmitter shall be removed, rehabilitated and reinstalled, tested and wiring repaired as necessary to return the position indication on the control desk to a working reliable condition.  This will include tightening of the belt or replacing the belt as needed.  This work does not include replacement of the meter on the desk.  

The contractor shall reinstall the transmitter with new bolts and hardware, install a new drive belt, reconnect the wiring, test and adjust the device to provide position information of the bridge to the control console. 
Brake Disconnect Switch and Control Conductors

The existing brake shall be replaced with a new thruster type brake (mechanical item).  Electrical contractor shall make the final electrical connections and coordinate with the mechanical contractor.  The existing disconnect switch and power and control conduit and conductors shall be replaced.  The existing motor starter overloads shall be coordinated with the new brake and replaced if necessary.

All of the existing conductors from the brake to the operator’s house shall be replaced.  The number of conductors needed shall be investigated by the contractor.
Bridge Sequence and Interlocking Modifications

The proper bridge opening sequence shall be: turn traffic lights to yellow/red, lower traffic and barrier gate, pull lock, open bridge.  The proper bridge closing sequence shall be: close bridge, drive lock, raise traffic and barrier gate, turn traffic lights to red.  

Additional interlocking to existing shall be provided and be as follows:

The traffic and barrier gates shall be inoperable until the traffic lights have been turned to red.

The lock shall be inoperable until the traffic lights have been turned to red and the traffic and barrier gates have been lowered.

The span motor shall be inoperable until the traffic lights have been turned to red, the traffic and barrier gates have been lowered, and the lock has been fully withdrawn.

The traffic lights shall be red any time one of the following occurs:  barrier gate not fully raised, traffic gate not fully raised, lock not fully driven, or bridge not seated.

The operation of any item shall be inoperable if any more than one bypass is being utilized at a time.

Working Drawings

The Contractor shall prepare and submit as-built schematics for the control system.

COMPENSATION

Method of Measurement

All control devices and modifications, as specified above, will be measured on a lump sum basis.

Basis of Payment

The work covered by this section will be paid for at the contract lump sum price for "Traffic Control Devices.” Such price and payment will be full compensation for all work covered by this section and for all equipment, tools, labor and services, and incidentals necessary to complete the work including the permanent system connections and testing of system.

Payment will be made under:

Payment Item Pay Unit:

Item 890.001 Miscellaneous Electrical Work: Lump Sum
BARNSTABLE – ITEM 891:  GROUNDING

DESCRIPTION  

Produce a permanent exothermic connection to a ground conductor that will not loosen.  Provide a corrosion resistant connection from the ground conductor to the bridge structural steel.  The exodermic connection shall utilize a refractory ceramic body system to resist breaking.

METHODS OF CONSTRUCTION

Verify that surfaces are ready to receive work by cleaning the area and removing all paint, rust or any other non-conducting material from the contact surfaces before making any connections.  There are two (2) locations near the operator’s house where the ground bond wire connection is failing shall be reconnected via Cad Weld or approved equal.

Contractor shall submit method and material being utilized before grounding work can be performed.

COMPENSATION

Method of Measurement

All electrical items, as specified above, will be measured on a lump sum basis.

Basis of Payment

The work covered by this section will be paid for at the contract lump sum price for "Grounding." Such price and payment will be full compensation for all work covered by this section and for all equipment, tools, labor and services, and incidentals necessary to complete the work including the permanent system connections and testing of system.

Payment will be made under:

Payment Item Pay Unit:

Item 891.001 Grounding:  Lump Sum
BARNSTABLE – ITEM 892:  MOTOR REHABILITATION

DESCRIPTION

The work covered by this Special Provision consists of furnishing all labor, equipment, appliances and materials and performing all operations in connection with removing, rehabilitation and reinstalling the primary, main span drive motor on the Barnstable Bascule Bridge including the subsequent rewinding of the 5 HP,  1800 RPM wound rotor motor.   All work shall be executed in strict accordance with this Special Provision and all other Contract Documents and shall be subject to the Terms and Conditions of the Contract.

Disassemble, inspect, provide a written report, rewind, dip, provide and install new double shielded ball and/or roller bearings, reassemble and test run in the vendors shop the 5 HP, 1800 RPM, wound rotor motor removed from the Bridge.   A test report on the IEEE form shall be provided.  The rewound motor is to be reinstalled on the bridge within the window of interruption defined by the Town. 

MATERIALS AND EQUIPMENT

General

All materials shall be produced in North America.

Bolting

All permanent bolts and nuts shall meet the following requirements:


Description
Material
ASTM
     Grade

Specification

Bolts             Alloy Steel        A 193           B7
Heavy Hexagon per ANSI B 18.2.1


Nuts              Alloy Steel        A 194           2H
Heavy Hexagon per ANSI B 18.2.2

Ovens

Winding burnout shall be done in ovens equipped with temperature recorders and water suppression system.  The suppression system shall be set to operate at no more than 750 degrees Fahrenheit.

Baking shall be done in ovens equipped with temperature recorders.  Oven recorders and sensors shall have been calibrated within the last one year of the date used.  On request, calibration certificates shall be produced for inspection by the Town.

Materials

Magnet wire in coils shall be copper per National Electrical Manufacturers Association (NEMA) NW – 1000.

Lacings and ties shall be made with glass cord or tape or woven Dacron tape or woven Nomex cloth.

Wedges, fillers, blocks and other winding materials shall be suitable for Class H operation.

Paint System

The motor shall be coated with two coats of a primer compatible with the paint selected for subsequent coats.  No paints used shall contain lead.  Surfaces to receive paint shall be hand tool cleaned in accordance with SSPC-SP-2 such that all loose rust, debris and previous coatings.

The final field applied paint shall consist of two coats of high gloss machinery enamel.

Primer for painting shall be a high-solids alkyd primer with rust-inhibitive pigmentation for heavy-duty corrosion protection.  The primer shall be recommended by the manufacturer for application on surfaces that have been hand tool as per SSPC-SP-2.  Impact resistance in accordance with ASTM D2794 shall be 106 inch-pounds direct and 60 inch-pound reverse.  Taber Abrasion as per ASTM D4060 using a CS10 wheel, 1,000 cycles and a 500 gram load shall result in no more than 67 mg loss.

Enamel for painting the motor shall be high gloss, alkyd enamel, recommended by the manufacturer for applications requiring excellent resistance to oil, weathering, abrasion and to a marine environment.  Impact resistance in accordance with ASTM D2794 shall be greater than 60 inch-pounds.  Taber Abrasion as per ASTM D4060 using a CS10 wheel, 1,000 cycles and a 500 gram load shall result in no more than 22 mg loss.  Accelerated weathering tests per ASTM D4587 using a QUV Type A bulb over 450 hours shall result in a gloss retention of at least 78%. Machinery enamel color shall be “Safety Green” unless specified otherwise in the special provisions or unless directed otherwise by the Town.


Disassembly

Upon completion of initial inspection and testing, the motor shall be disassembled.  Stencil identification on end bells main drive shaft end and end.

Component Inspection

The rotor and stator shall be tested and inspected for signs of physical damage.  

Rings and brushes shall be inspected for evidence of arching or overheating and other damage.

Bearings
All motor bearings shall be replaced as part of this work.  Roller and ball bearing fits shall be measured and compared with tolerances specified by the motor manufacturer. When replacing roller bearings which require periodic greasing, shielded pre-greased bearings will be used where possible.   Otherwise, bearing will be replaced with the same style bearing as the original (e.g., shielded, sealed, open, covered, roller, etc.).
No knurling, peening, or adhesive shall be used as a means of retaining bearings on a shaft.

Motor Housing

The motor housing and end bells shall be inspected for cracks or other damage.

Preparations for Rewinding

All winding data shall be recorded prior to stripping stator and rotor conductors, i.e., wire size, number of turns, pitch, winding connection, etc.

A core loss test shall be performed prior to roasting out stator and rotor windings.  The measured loss shall be a recorded.   Following winding removal, a second test shall be performed.   

Old windings shall be roasted out of the stator and rotor in an oven with adequate temperature controls in order to provide uniform heating and cooling, thus preventing warping or cracking of the frame, deterioration of the core plate, treatment on the laminations, and impairment of the magnetic qualities of the core.   The oven is to be equipped with a water fire suppression system and a temperature recording chart meter.  The temperature used for roasting shall not to exceed 650 degrees Fahrenheit.

Other stripping methods may be applied with the Engineer’s written consent.  

After the windings have been removed, the stator laminations shall be thoroughly cleaned by blowing out with compressed air and removal of foreign matter by hand.  The stator slots shall be clean and free of sharp edges or particles.

Laminations shall be inspected for damage.  Any minor iron damage shall be corrected by hand filing and separating laminations to eliminate shorts.  All burrs rough edges are to be corrected prior to rewinding procedure.  Corrections are to be made regardless of whether the imperfections existed originally in the stator iron or were caused by the winding roast operation.

Should major core damage require restacking of laminations, an inspection by the Engineer will be required prior to interspersing damaged laminations or iron replacement.

The removed stator coils shall be loop checked and hot spots corrected.

The suspected cause of iron damage shall be identified and recorded.

Al brushes, holders and springs shall be replaced.

Cleaning and Baking

The stator and rotor shall be steam cleaned.  Any solvents required are to be compatible with the motor insulation system.  The stator shall be baked at a temperature of 250 – 300 degrees Fahrenheit for a period of two to three hours, or until sufficiently dry. The stator shall then be allowed to cool to 170 – 150 degrees Fahrenheit prior to varnish treatment.  The oven is to be equipped with a water fire suppression system, and a temperature recording chart meter.

Should an alternative to baking be necessary, the Engineer shall be contacted prior to the activity for approval. 

The rotor and stator shall be cleaned, as required, with a suitable solvent.

Winding Materials and Insulation Requirements for Form Wound Coils

No motor with form wound coils shall be converted to random wound.

All materials in the insulation system shall be rated for Class H vector duty operation.

Strand insulation shall consist of Fiberglas, Dacron glass wrap or mica tape applied over epoxy resins, Class H enamel, or Captain applied to the wire as dictated by the volts per turn rating of the coil.

Ground insulation shall consist of Fiberglas or Dacron glass backed mica paper or an equivalent mica flaked tape.  Ground insulation shall be compatible with epoxy resin used during vacuum pressure impregnation.

Fiberglass or polyester glass armor tape shall be applied on the outside of the coil for mechanical protection.   For sealed coil applications, a partially cured epoxy coated polyester or polyester glass tape shall be applied to the outside of the coil in addition to the requirements stated above.  Lead areas shall be sealed with compatible epoxy putty.

Should motor lead replacement be required, the Engineer shall be contacted, prior to replacement, concerning lead length, designations, termination hardware,  etc.

Coils shall be securely tied to surge rings and/or adjacent coils.  Surge rings shall be rigid.

The stator coils should fit in the stator iron parallel to the slot.   Where extra room exists between the coil and the iron, either a slot cell or side filler should be used to make a more intimate fit between the coil and the iron.

The connections between coils and groups should be horseshoed (e.g., U –Shaped) to permit continuous taping over all brazed joints.

The coil extensions are to be tied to one or more surge rings and should be suitably blocked between coils on both the inside and outside of the coil extensions.

The jumpers should be uniformly laid and placed together around the periphery of the connection.

Tie cord used to secure the wires in the end turns shall be, at a minimum, 100 lb. Test Dacron stranded cord.

Motor stators containing stator RTDs, thermocouples, or thermistors shall be rewound with similar devices.  RTDs and winding heaters are to be added to old motor at a minimum of 1 per phase.

Any repair activity involved with securing loose rotor bars and retaining rings shall be brought to the attention of the Engineer prior to beginning activity.

Moisture protection is specified for this motor.   The windings shall be given three vacuum pressure impregnation treatments with an epoxy suitable for severe sea coast and ocean exposure service.

If abrasion protection is specified, a coat of polyurethane resins or silicone rubber shall be applied in addition to the resin treatment described

Winding Materials and Insulation Requirements for Random Wound Motors

Random wound stators shall be subjected to two dip and bake cycles using a polyester or epoxy resin. Bake cycle time and temperature shall be in accordance with the resin manufacturer’s recommendations.  Resin shall be capable of Class H operation.

All materials in the insulation system shall be rated for Class H vector duty operation.

Stator slot insulation material thickness shall be 0.15 in. at a minimum.

All ground wall insulating material should extend beyond the edge of the stator iron in a uniform manner.

Slot separators shall be used between coils in all stator slots.

Phase insulation in the winding and turns shall be resin treated glass cloth or equivalent to provide positive separation between phases in the event of varnish degradation caused by excessive temperature above the motor rating.

Sleeving used on stator connections shall be acrylic coated Fiberglas or equivalent rated 4000 volts or higher.

Should motor lead replacement be required, the Engineer shall be contacted, prior to replacement, concerning: lead length, designations, termination hardware, etc.

Materials and in accordance with the following Requirements:

Coils shall be securely tied to surge rings and/or adjacent coils.  Surge rings shall be rigid.

The stator coils should fit in the stator iron parallel to the slot.   Where extra room exists between the coil and the iron, either a slot cell or side filler should be used to make a more intimate fit between the coil and the iron.

The connections between coils and groups should be horseshoed (e.g., U –Shaped) to permit continuous taping over all brazed joints.

The coil extensions are to be tied to one or more surge rings and should be suitably blocked between coils on both the inside and outside of the coil extensions.

The jumpers should be uniformly laid and placed together around the periphery of the connection.

Tie cord used to secure the wires in the end turns shall be, at a minimum, 100 lb. Test Dacron stranded cord.

Motor stators containing stator RTDs, thermocouples, or thermistors shall be rewound with similar devices.  RTDs and winding heaters are to be added to old motors at a minimum of 1 per phase.  

Any repair activity involved with securing loose rotor bars and retaining rings shall be brought to the attention of the Engineer prior to beginning activity.

Leads shall be silicone rubber covered with glass braid or equivalent for totally enclosed motors.

If moisture protection is specified, the windings shall be given three vacuum pressure impregnation treatments.

If abrasion protection is specified,  a coat of polyurethane resins or silicone rubber shall be applied in addition to the resin treatment described.

Reassembly and Testing

All work and final test results shall be recorded.

The following tests shall be performed on the rewound motor:

Insulation resistance - An insulation resistance shall be performed for one minute and for ten minutes.   The polarization index shall be calculated.  The index is the ratio of the 10 minute insulation resistance measurement and the 1 minute measure.   The minimum acceptable P. I. shall be 2.0.

Phase Balance – A phase balance test shall be performed at 20% rated voltage.   The maximum unbalance in line current shall be 5%.

Winding Resistance – Winding resistances and ambient temperature shall be measured and recorded.

Dynamically balance the rotating element of the motor to the extremely smooth level per the Rathbone Chart at 1,000 RPM

Air gap shall be measured and recorded at 12:00, 3:00, 5:00 and 9:00 positions according to the instructions given on Inspection and Motor Data Form No. EM103.

High Frequency / Surge Comparison Tests – Newly wound coils, on motor rewinds, shall be tested for turn – to – turn faults by High Frequency / Surge Comparison methods. Test voltage levels shall be, at a minimum, ten times the coil’s volts per turn rating.

The motor shall be run at rated voltage, non-loaded for one hour, during which, the following parameters shall be measured and recorded at 15 minute intervals.

Load Current

Bearing Temperature

Vibration     

RPM 

      Rotation shall be compared with original direction.

Magnetic center shall be marked.

Shaft extensions shall be sprayed with a preservative.

Direction of rotation shall be marked on the motor and recorded.

Sequence of Construction

The contractor shall prepare a Sequence for replacing the motor assembly and rewinding and reinstalling the span drive motor at the Bridge.   Contractor shall adapt and/or modify as required to meet conditions imposed by the Owner/Engineer and/or specific Site Conditions as well as work within the navigation windows granted by the USCG.  The contractor is to obtain all permits associated with this effort including the USCG’s permission to perform the work.  Any delays and costs associated by those delays will be the responsibility of the contractor.  

Bridge shall be in the down and lock position during the removal and rehabilitation of the main motor.

COMPENSATION

Method of Measurement

Removal, rehabilitation, and reinstallation of the motor, will be measure on a lump sum basis.

Basis of Payment

Rehabilitation of span motor shall be paid for at the lump sum price, which price shall be full compensation for the removal of the span motor, rewinding the motor removed from the bridge, and the reinstallation of the motor.

Payment will be made under: 

Payment Item Pay Unit:

 
Item 892.001 Motor Rehabilitation:  Lump Sum  

BARNSTABLE – ITEM 997.001:  BRAKE REPLACEMENT
DESCRIPTION

General

The work for this item shall of furnishing, installing and adjusting a new spring set, thrustor released drum brake as specified herein and as detailed on the Plans.

The work under this item shall be coordinated with other mechanical and electrical items, especially the refurbishment of the existing motor.

Background

This bridge is a bascule type movable bridge which is currently brought to a stop during its operation by engaging a spring set, electro-magnetically released drum brake.  This type of brake is not ideally suited to handle the high inertial loads generated by a heavy movable structure.  In addition, this brake is in poor condition, with small parts frequently failing leaving the bridge temporarily inoperable.  This work item is intended to replace this brake with one better suited to this class of service and with more readily available spare parts, should they be needed.

Submittals

The Contractor shall submit shop drawings, catalog cuts, material certifications and test reports as required by this special provision and the cited American Society for Testing and Materials (ASTM) standards for all furnished materials for review and approval by the Engineer.  The Contractor shall submit proposed installation, alignment and adjustment procedures for review and approval by the Engineer.  

No field work or material procurement related to this item shall be performed until all related submittals have been approved by the Engineer. 

MATERIALS

Brake
The brake provided shall be a Mondel 5” BT/E-Ed23/5, or Engineer-approved equal, with the following features and options:

The brake shall operate through the action of two shoes engaging with a cylindrical brake drum.  The brake shoes shall set on the brake drum through the action of springs and shall release from the brake drum through the action of an electro-hydraulic thrustor.  The two shoes shall apply equal pressure to the drum.  The brakes shall be equipped with a manual release lever that does not change the torque setting when used or require removable levers or wrenches.  The brake shall feature adjustable, stepless time delays for both setting and releasing. The brake shall be provided with an external torque spring with a calibrated, readily visible indication of the torque setting, measured in foot-pounds.  The brake assemblies shall feature corrosion protection and tropicalized options.  Brake shoes shall be replaceable from either side of the brake.  Brake shoes shall be self-aligning.  The brake shoes shall self-adjust for lining wear.  Shoe holders and shoes shall be ductile iron.  Pivot and linkage bearings shall not feature steel-on-steel contact.  Brake mounting feet shall have pilot or sub-drilling holes for mounting bolts.

The electro-hydraulic actuators shall have cast aluminum alloy housings, double shaft seals, gasketing joints and terminal boxes, such that the units are water- and dust-proof in accordance with IEC 60529, IP Code 65.  Supply voltage shall be 230 VAC, 3 phase, 60 hertz.

The brake assembly shall be provided with three (3) lever arm type limit switches, one of which shall trip when the brake is fully released, one shall trip when the brake is fully set and one shall trip when the brake has been manually released.  The brake fully released switch shall have two normally open contacts and shall trip when the brake is electrically fully released or manually fully released.  The brake fully set limit switch shall have one normally open and one normally closed contact and shall trip when the brake is fully set.  The brake manually released limit switch shall have one normally open and one normally closed contacts and shall trip only when the brake has been manually released.  The normally open contact will close when the brake is  not hand released to enable  the system, and the normally closed contact will reclose when the brake is not in hand released to trigger an indication.  Not all switches will be used but can be used in the future.
The brake drum shall be cast from ductile iron alloy, with chemical and mechanical properties as recommended by the brake manufacturer.  The brake drum shall be furnished by the brake manufacturer.  The brake drum shall be supplied from the manufacturer with a pilot or sub-drilled central bore.

The actuator working fluid shall be as recommended by its manufacturer and shall have an operating temperature range of -40°F through 176°F.

Brake Limit Switches

For requirements and payment, see Item 890.

Brake Conduit & Wiring

For requirements and payment, see Item 890.
Brake Mounting Fasteners

The brake shall be fastened to its support, through a ½-inch nominal shim pack as indicated on the Plans using hexagonal cap screws.  The hexagonal cap screws shall be the diameter recommended by the brake manufacturer and shall conform to the requirements of ASTM A449, with finished shanks, regular hexagonal heads and Unified National Coarse (UNC) series threads in accordance with ANSI/ASME B18.2.1 and ANSI/ASME B1.1.  The Contractor shall provide a test report certified to be the last completed set of mechanical tests for each cap screw shipment.

Nuts shall conform to ASTM A563, Grade B, heavy hexagonal style.   The thread size, series and class shall match that of the cap screws.  The Contractor shall provide a test report certified to be the last completed set of mechanical tests for each nut shipment.

Washers shall be circular, plain through-hardened steel washers conforming to ASTM F436 Type 1, hot dip galvanized.  Washer dimensions shall be matched to the cap screw size as indicated in ASTM F436.

Brake Support Fasteners

The brake support members shall be fastened to themselves and to existing steel members using 7/8-inch diameter high strength structural bolts.  The high strength structural bolts shall conform to the requirements of the MassDOT Standard Specifications.  Bolts shall be hot dip galvanized in accordance with ASTM A153.

Nuts shall conform to ASTM A563, Grade DH, heavy hexagonal style.   The thread size, series and class shall match that of the bolts.  The Contractor shall provide a test report certified to be the last completed set of mechanical tests for each nut shipment.  Nuts shall be hot dip galvanized as per ASTM A153.

Washers shall be circular, plain through-hardened steel washers conforming to ASTM F436 Type 1, hot dip galvanized.  Washer dimensions shall be matched to the cap screw size as indicated in ASTM F436.

Structural Steel

Structural steel shall meet the requirements in the Common Provisions for Bridge Machinery Items.

In addition, structural steel used in the support of the brake assembly shall be hot dip galvanized in accordance with ASTM A153.

CONSTRUCTION METHODS

Field Measurement

The Contractor shall perform initial field measurements to verify the location and fit-up of new and existing components and to verify that the intended means and methods of installation and adjustment will be free of interferences and will result in no damage to the existing structure and adjacent equipment.  Field measurement shall be performed prior to submittal of shop drawings or proposed procedures.

Brake Drum
The brake drum shall be supplied by the brake manufacturer with a pilot or sub-drilled central bore.  Detailed shop measurements will be taken of the existing motor brake shaft.  These measurements shall be supplied to the Engineer for his review and approval and to the brake manufacturer.  The brake manufacturer shall recommend the final bore tolerances for the new brake drum based on the dimensions and details of the existing motor shaft.  The manufacturer’s recommendations shall be provided in writing to the Engineer and the recommended tolerances shall be shown on the shop drawings.  Brake drum keyseats shall provide an ANSI B17.1 Class 2 fit between the existing key and the new keyseat.

The new brake drum shall be shop installed on the refurbished motor shaft in a machine shop.  The subcontractor performing the electrical refurbishment of the motor shall not be considered qualified to install the brake drum, unless evidence of such qualification is submitted to the Engineer for approval.  To be approved, the electrical subcontractor must employ qualified machinists and millwrights, who shall be used to perform this task..

Machine the end of the brake drum to accept the emergency drive adapter as shown on the Plans.

Welding

Welding shall be done in accordance with the requirements for welding stru​ctural steel code AWS D1.5.  Completely test all welds used to fabricate ma​chinery or machinery supports by magnetic particle testing according to AWS D1.5 for compression members.

Welding joint types, sizes and details shall be shown on shop, assembly and/or working drawings.
Brake Alignment & Mechanical Adjustment
The brake assembly shall be mounted on its support assembly and the shim packs adjusted such that it is aligned with the brake drum within the operating tolerances recommended by the brake manufacturer.  The mounting of the brake and its alignment shall be performed by qualified millwrights or by manufacturer’s representatives.  Evidence of having met the manufacturer’s alignment tolerances shall be submitted to the Engineer prior to final bolting and Acceptance Testing.

The set torque of the brake shall be adjusted to the value indicated on the Plans.  The torque setting shall be verified through the use of a calibrated torque wrench or other means approved by the Engineer.  Evidence of having met the required torque setting ± 5% shall be submitted to the Engineer prior to Acceptance Testing.

The brake set time shall be initially adjusted such that it is between 3 and 4 seconds.
Acceptance Testing

Acceptance testing of the bascule span shall be performed in coordination with all other mechanical and electrical special provisions.  Prior to any acceptance testing, the Contractor shall submit a proposed test procedure to the Engineer for review and approval.  

Acceptance testing shall take place only after successful completion of the “Contractor’s Inspection” as required in the Common Provisions for Bridge Machinery Items and after all control system modifications have been completed.


Upon completion of all mechanical and electrical work items, the new brake shall be test operated a minimum of ten times through five consecutive opening/closing cycles (once when raising the leaf and once when lowering the leaf). For the purposes of this Special Provision, acceptance testing may take place using the normal electrical system using utility power or the normal electrical system using generator power.

Passing of the acceptance testing for this item shall be determined by the Engineer.  The passing criteria shall be that: (1) the bascule span comes to a gradual stop with no noticeable impact and minimal bouncing when an emergency stop is initiated with the motor operating at its full controlled speed, and (2) in coordination with the acceptance testing of the modified electrical control system, the bascule span seats firmly across both its rest pier bearings.   The Contractor shall adjust the brake set torque setting and brake release and set delay times from those shown on the plans and specified herein to achieve these criteria after consultation with and approval by the Engineer.  These criteria shall be established through visual and aural examination of the bascule span’s operation, or other means proposed by the Contractor and approved by the Engineer. 
Bolting

Fastener assemblies shall be torqued to the same requirements as for ASTM A325 high-strength fasteners. Torques shall be verified with a calibrated torque wrench.  Bolts which have been torqued once, shall not be re-used.

In order to ensure that alignment of new and existing components is maintained, the use of impact guns or similar powered torque devices shall not be permitted.

COMPENSATION
Method of Measurement

Brake Replacement will not be measured.

Basis of Payment

Payment for the work of this Section will be made at the Contract lump sum amount for the item "Brake Replacement" in accordance with the Standard Specifications.

Payment will be full compensation for furnishing, mounting, aligning, adjusting, painting and testing all materials and components, including all equipment, labor, and incidentals necessary to perform the work as shown and as specified. 
Payment will be made under:

Payment Item Pay Unit:



Item 997.001 Brake Replacement:  Lump Sum
BARNSTABLE – ITEM 997.002:  EMERGENCY DRIVE

DESCRIPTION

General

The work for this item shall of furnishing and installing a new emergency drive system as specified herein and as detailed on the Plans.

The work under this item shall be coordinated with other mechanical and electrical items, especially the replacement of the existing brake.

Background

This bridge is a bascule type movable bridge which currently possesses an emergency means of operation consisting of a capstan which is inserted through an opening in the east flanking span roadway.  The capstan engages a series of bevel gears which drive the rest of the normal drive train.  These bevel gears cannot be disengaged from the drive train and are backdriven by the electrical motor.  This has led to the bevel gears and their supporting bearings to become heavily worn and be unlikely to operate reliably in the intermediate to long term.  In addition, this emergency system is very labor intensive, requiring Town personnel to operate the capstan at roadway level for an extended period of time.  No electrical interlocks exist to prevent motor operation while the emergency system is in use and a manual clutch intended to disengage the electric motor is in poor condition and may become non-functional in the intermediate to long term.  This work item is intended to replace the existing emergency drive with a new system, operated from the machinery area and provided with an electric interlock which will prevent the motor from being energized when this system is in use.

Submittals

The Contractor shall submit shop drawings, catalog cuts, material certifications and test reports as required by this special provision and the cited American Society for Testing and Materials (ASTM) standards for all furnished materials for review and approval by the Engineer.  The Contractor shall submit proposed installation, alignment and adjustment procedures for review and approval by the Engineer.  

No field work or material procurement related to this item shall be performed until all related submittals have been approved by the Engineer. 

MATERIALS

Adapter

The adapter shall meet the requirements for structural steel in the Common Provisions for Bridge Machinery Items.

Interlock Limit Switches

For requirements and payment, see Item 890.

Interlock Conduit & Wiring

For requirements and payment, see Item 890.

Adapter Mounting Fasteners

The adapter shall be fastened to the end face of the drake drum using flat countersunk head cap screws.  The cap screws shall be the diameter shown on the Plans and shall conform to the requirements of ASTM F879 with Unified National Coarse (UNC) series threads in accordance with ANSI/ASME B18.3 and ANSI/ASME B1.1.  The Contractor shall provide a test report certified to be the last completed set of mechanical tests for each cap screw shipment.

Portable Electric Drill

Provide two Tone Model STC3AE portable electric torque control wrenches with Model 12D speed increasers, or Engineer-approved equal.

 The speed increaser will connect to the emergency drive adapter with a ½-inch square male drive.  The speed increaser will mechanically limit the torque output of the wrench to between 40 foot-pounds and 70 foot-pounds.  No load speed shall be at least 50 rpm out of the speed increaser.  The wrench shall operate at approximately 115 VAC, draw 12 Amps maximum current and 1,350 Watts maximum power.  Weight of the wrench and speed increaser combined shall be less than 12 pounds.

The wrenches shall be supplied as part of kits, which shall include reaction arms, including a slide type reaction arm, and power cord in a heavy-duty metal case.

CONSTRUCTION METHODS

Field Measurement

The Contractor shall perform initial field measurements to verify the location and fit-up of new and existing components and to verify that the intended means and methods of installation and adjustment will be free of interferences and will result in no damage to the existing structure and adjacent equipment.  Field measurement shall be performed prior to submittal of shop drawings or proposed procedures.

Bolting

Fastener assemblies shall be torqued as directed by the Engineer.  Cap screws which have been torqued once, shall not be re-used.

Apply an Engineer-approved anaerobic threadlocking compound to the threads of the cap screws prior to installation.

Welding

Welding shall be done in accordance with the requirements for welding stru​ctural steel code AWS D1.5.  Completely test all welds used to fabricate ma​chinery or machinery supports by magnetic particle testing according to AWS D1.5 for compression members.

Welding joint types, sizes and details shall be shown on shop, assembly and/or working drawings.

Interlocking

The interlock limit switch shall function such that whenever the drill is coupled to adapter, the motor is prevented from being energized.  Supporting, mounting and alignment of this switch shall be paid for under this item.  Providing the switch and associated conduit and wiring shall meet the requirements given in and paid for under Item 890.

Acceptance Testing

Acceptance testing shall be performed in coordination with all other mechanical and electrical special provisions.  Prior to any acceptance testing, the Contractor shall submit a proposed test procedure to the Engineer for review and approval.  

Acceptance testing shall take place only after successful completion of the “Contractor’s Inspection” as required in the Common Provisions for Bridge Machinery Items and after all control system modifications have been completed.


Upon completion of all mechanical and electrical work items, the bascule span shall be test operated using the emergency drive through a minimum of three consecutive opening/closing cycles. For the purposes of this Special Provision, acceptance testing shall take place that for the brake replacement and rack/pinion gear indexing correction.

Passing of the acceptance testing for this item shall be determined by the Engineer.  The passing criteria shall be that: (1) the bascule span operates with no signs of distress or unusual noises or vibrations, (2) the bascule span seats firmly across both its rest pier bearings, and (3) the motor cannot be energized with the interlock limit switch tripped.   These criteria shall be established through visual and aural examination of the bascule span’s operation, or other means proposed by the Contractor and approved by the Engineer. 
COMPENSATION

Method of Measurement

Emergency Drive will not be measured.

Basis of Payment

Payment for the work of this Section will be made at the Contract lump sum amount for the item "Emergency Drive" in accordance with the Standard Specifications.

Payment will be full compensation for furnishing, mounting, aligning, adjusting, painting and testing all materials and components, including all equipment, labor, and incidentals necessary to perform the work as shown and as specified.

Payment will be made under:

Payment Item Pay Unit:



Item 997.002 Emergency Drive:  Lump Sum
BARNSTABLE – ITEM 997.003:  RACK/PINION GEAR INDEXING CORRECTION

DESCRIPTION

General

The work for this item shall of furnishing, installing and adjusting a warp adjusting device as detailed on the Plans such that the faces of both driving main pinion gear teeth are in simultaneous firm contact with the faces of mating rack gear teeth.

Background

This bridge is a bascule type movable bridge which is operated through the action of two main pinion gears meshing with semi-circular rack gear segments mounted to the underside of each of the two main girders.  Existing conditions are such that one main pinion exerts force on its mating rack segments to raise the bascule leaf and the opposite main pinion exerts force on its mating rack segments to close the leaf.  This condition is undesirable as it can wrack the bridge superstructure and prevent the “toe” of the bascule leaf from seating properly on the rest pier bearings.  This work item is intended to correct this condition.

Submittals

The Contractor shall submit shop drawings, catalog cuts, material certifications and test reports as required by this special provision and the cited American Society for Testing and Materials (ASTM) standards for all furnished materials for review and approval by the Engineer.  The Contractor shall submit proposed installation and adjustment procedures for review and approval by the Engineer.  

No field work or material procurement related to this item shall be performed until related shop drawing and proposed procedure submittals have been approved by the Engineer. 

MATERIALS

Drilled and Slotted Discs

Drilled and Slotted Discs shall be machined from ASTM A709 Grade 50T structural steel.  These discs shall be treated as non-fractural critical tension members.

Fasteners

Drilled and Slotted Discs shall be fastened together using six bolt assemblies.  Each bolt assembly shall consist of one ¾-inch diameter hexagonal cap screw, one heavy hexagonal nut, and two plain hardened washers.

¾-inch diameter hexagonal cap screws shall conform to the requirements of ASTM A449, with finished shanks, regular hexagonal heads and Unified National Coarse (UNC) series threads in accordance with ANSI/ASME B18.2.1 and ANSI/ASME B1.1.  The Contractor shall provide a test report certified to be the last completed set of mechanical tests for each cap screw shipment.

Nuts shall conform to ASTM A563, Grade B, heavy hexagonal style.   The thread size, series and class shall match that of the cap screws.  The Contractor shall provide a test report certified to be the last completed set of mechanical tests for each nut shipment.

Washers shall be circular, plain through-hardened steel washers conforming to ASTM F436 Type 1, hot dip galvanized.  Washer dimensions shall be matched to the cap screw size as indicated in ASTM F436.

CONSTRUCTION METHODS

Field Measurement

The Contractor shall perform initial field measurements to verify the location and fit-up of new and existing components and to verify that the intended means and methods of installation and adjustment will be free of interferences and will result in no damage to the existing structure and adjacent equipment.  Field measurement shall be performed prior to submittal of shop drawings or proposed procedures.

Removal of Cross Shaft Section

The north cross shaft shall be temporarily supported and secured at least two intermediate points, to the north and south of the planned area of removal.  The cross shaft shall be secured against transverse, vertical and longitudinal translation and rotation as a result of removal of the shaft section and as a result of installation of the Drilled and Slotted Discs.  The methods of support and securing must facilitate the rotation of the Discs as part of the rack/pinion gear indexing.  The methods of support and of securing the shaft shall be detailed in the Contractor’s submittal of proposed procedures.

After the cross shaft has been supported and secured, and the installation of the temporary support and securing the shaft have been approved by the Engineer, the Contractor shall remove that portion of the cross shaft indicated on the Plans.  This removal shall be accomplished in the field by saw cutting or other Engineer-approved means.  The means used must result in a straight, clean cut.  The resulting cut surface shall be perpendicular to the axis of rotation of the shaft and parallel to each other to within 0.010-inches over 12 inches and have a surface finish of no more than 1000 micro-inches RMS.

Installation of Discs

The Drilled and Slotted Discs shall be temporarily clamped or bolted together and aligned as an assembly between the cut ends of the north cross shaft.  The assembly shall be aligned such that the Discs are perpendicular to the axis of rotation of the cross shaft and parallel to the cut ends of the cross shaft to within 0.010-inches over 12 inches.  Once aligned, the Disc assembly shall be held fixed relative to the cross shaft halves such that alignment is maintained during welding.  The welding operations indicated on the Plans shall then be performed to connect the discs to the cross shaft.
Welding

Welding shall be done in accordance with the requirements for welding stru​ctural steel code AWS D1.5.  Completely test all welds used to fabricate ma​chinery or machinery supports by magnetic particle testing according to AWS D1.5 for compression members.

Welding joint types, sizes and details shall be shown on shop, assembly and/or working drawings.
Disc Angular Adjustment/ Correction of Rack/Pinion Gear Indexing

After the welds attaching the Drilled and Slotted Discs to the cross shaft have passed ultrasonic inspection, the two Discs shall be rotated relative to each other such that the “closing” faces of the rack and pinion gear teeth on both the north and south sides of the bascule leaf are in firm (approximately 1,000 pounds of force at each bridge seat) contact simultaneously with the leaf in the fully seated position.  The adjustments must be performed while the “toe” end of the leaf is in firm, solid contact on both bridge seats on the rest pier.  The Contractor is alerted to the fact that the existing behavior of the bascule span is such that firm contact on both bridge seats is typically not achieved.  The adjustment procedure must allow for at least one lane to remain passable by vehicular traffic.

The Contractor will submit a detailed proposed procedure for accomplishing the adjustment described to the Engineer for review and approval.  This proposed procedure shall include each individual step in the adjustment process with narrative descriptions explaining the work, any special precautions envisioned to be implemented, and the equipment and means and methods to be employed.  The Engineer shall review and grant approval/disapproval/revise and resubmit status to the proposed procedure based on its overall level of safety afforded to the Contractor’s personnel and the existing bridge facility and on its likelihood of achieving the desired goal as described in the preceding paragraph.

Suggested outline of adjustment procedure:

1. Implement lane closure and traffic control as needed

2. Manually release motor brake (if motor is present)

3. Implement temporary means to place bascule leaf into firm contact with both bridge seats

4. Adjust cross shaft temporary supports/restraints as needed to allow the shaft to rotate while maintaining the shaft’s axial, longitudinal and vertical position within 0.010-inches

5. Rotate the gear reducer input or output shaft as needed to bring the “closing” face of a tooth of one of the two main pinions into firm, solid contact with a mating rack gear tooth

6. Remove temporary clamps and bolts connecting the Drilled and Slotted Discs

7. While holding the one pair of main pinion/rack gear teeth in contact, rotate the opposite end of the gear train until the same (“closing”) faces of a tooth of the opposite main pinion into firm, solid contact with a mating rack gear tooth

8. While holding both pairs of main pinion and rack gear teeth in contact simultaneously, install new, permanent bolts between the Drilled and Slotted Discs as indicated on the Plans and as described herein

9. Remove temporary cross shaft supports/restraints

10. Manually re-engage motor brake (if motor is present)

11. Remove temporary means to place bascule leaf into firm contact with both bridge seats

12. Remove lane closure restrictions and traffic control measures

13. Once the motor refurbishment has been completed, test operate the bascule span

Acceptance Testing

Acceptance testing of the bascule span shall be performed in coordination with all other mechanical and electrical special provisions.  Prior to any acceptance testing, the Contractor shall submit a proposed test procedure to the Engineer for review and approval.  

Acceptance testing shall take place only after successful completion of the “Contractor’s Inspection” as required in the Common Provisions for Bridge Machinery Items.


Upon completion of all mechanical and electrical work items, the bascule span shall be test operated a minimum of five consecutive opening/closing cycles. For the purposes of this Special Provision, acceptance testing shall take place using the normal electrical system using utility power.  The rotary cam limit switch shall be adjusted as needed to achieve the acceptance criteria as part of the acceptance testing for this item.

Passing of the acceptance testing for this item shall be determined by the Engineer.  The passing criterion shall be that the main rack and pinion loads required to raise and lower the bascule leaf are shared as equally as practical between the north and south gear sets.  This criterion shall be established through examination of the gear tooth grease patterns, or other means proposed by the Contractor and approved by the Engineer. 
Final Bolting

Fastener assemblies shall be torqued to the same requirements as for ASTM A325 high-strength fasteners. Torques shall be verified with a calibrated torque wrench.  Cap screws which have been torqued once, shall not be re-used.

Following approval of the alignment, fastener assemblies shall be torqued in an alternating pattern such that the relative alignment of the Drilled and Slotted Discs is maintained.  Clamps or other, Engineer-approved means shall be used to supplement the alternating torquing pattern in maintaining this approved alignment.

COMPENSATION
Method of Measurement

Rack/Pinion Gear Indexing Correction will not be measured.

Basis of Payment

Payment for the work of this Section will be made at the Contract lump sum amount for the item "Rack/Pinion Gear Indexing Correction" in accordance with the Standard Specifications.

Payment will be full compensation for furnishing, placing, adjusting, painting and testing all materials and components, including all equipment, labor, and incidentals necessary to perform the work as shown and as specified.
Payment will be made under:

Payment Item Pay Unit:



Item 997.003 Rack/Pinion Gear Indexing Correction:  Lump Sum
BARNSTABLE – ITEM 997.004:

MAIN AND COUNTERWEIGHT TRUNNION BEARING CLEANING
DESCRIPTION

General

The work for this item shall consist of cleaning the main and counterweight trunnion bearings, disposing of waste and re-lubricating the bearings as specified herein.

The work under this item shall be coordinated with other mechanical and electrical items.

Background

This bridge is a bascule type movable bridge which is supported at the pivot point of each of its main girders by two bronze-bushed sleeve bearings.  These bearings are grease lubricated through hoses running from a lubrication manifold accessible from the machinery area to fittings on the end faces of the trunnion shafts.  There are a total of four of these bearings, referred to as Main Trunnion Bearings.  The span has an articulated counterweight supported by two bronze-bushed sleeve bearings, one located near the east end of each main girder.  These bearings are grease lubricated through local fittings through the bearing housing.  There are a total of two of these bearings, referred to as Counterweight Trunnion Bearings.  

Over their years of service, these bearings have developed a buildup of grease and debris on their exterior and their internal grease passages may have become partly clogged.  This work item is intended to clean the exterior of these bearings assemblies and to clean the grease passages to bare metal.

Submittals

The Contractor shall submit catalog cuts of new lubrication fittings, safety and technical information regarding the proposed lubricant, and proposed procedures for trunnion cleaning and purging, and waste containment and disposal to the Engineer for review and approval.  

No field work or material procurement related to this item shall be performed until all related submittals have been approved by the Engineer. 

MATERIALS

Grease Fittings
Grease fittings shall be giant button head type with threads to match existing tapped holes.  Fittings shall be rated for a pressure of 10,000 psi and have a steel check valve that permits ingress of grease but closes against back pressure.  Fittings shall be corrosion resistant.

Flexible Lubrication Hose

Flexible lubrication hose shall be high pressure hose, ¼-inch inside diameter, with at least 5,000 psi working pressure.  Construction of hose shall include two layers of braided steel wire encased in rubber material.  Hose shall be equipped with ¼-inch NPT fittings at each end, one swivel end, male fitting for the bearing end, and female fitting for the pipe end.  The outer layer shall be oil, weather and abrasion resistant.  The hose shall meet or exceed the Requirements of SAE 100R16.

Bearing Lubricant
The bearing lubricant shall be NLGI Extreme Pressure Grade 2 grease compatible with that currently used by the Town.  The grease shall have molybdenum disulfide (3% minimum) additives, EP additives, and rust and oxidation inhibitors.

CONSTRUCTION METHODS

External Cleaning
The Contractor shall pressure wash the external surfaces of the Main and Counterweight Trunnion Bearings to remove all grease, oil and debris.  The Contractor shall perform this operation prior to and immediately following purging old grease from the bearing interiors.

The pressure washing operation shall incorporate a means to collect all water and waste grease and debris for subsequent disposal.

Waste Collection & Disposal

The Contractor shall develop and submit a proposed procedure to collect all water, old grease and debris generated as part of the external bearing cleaning and internal bearing purging operations.  This procedure shall be submitted to the Engineer for review and approval.  The approval criteria shall be compliance with all applicable laws, rules and ordinances.

The Contractor shall develop and submit a proposed procedure to dispose of all water, old grease and debris generated as part of the external bearing cleaning and internal bearing purging operations.  This procedure shall be submitted to the Engineer for review and approval.  The approval criteria shall be compliance with all applicable laws, rules and ordinances.

Internal Purging
Existing lubrication hose serving the main trunnions shall be removed and discarded.  The existing couplings at the main trunnion shaft end faces and lubrication fittings at the counterweight trunnion housings shall be removed and discarded.

The Contractor shall pump steam or hot water through the existing grease passages to remove all old grease and debris buildup within the passages.  The passages shall be cleaned to bare metal.  The Contractor shall verify the cleaned condition of the grease passages to the Engineer using a borescope appropriately sized for this purpose.

The internal grease purging operation shall incorporate a means to collect all water and waste grease and debris for subsequent disposal.
Following acceptance by the Engineer, fittings and hoses shall be replaced as specified.  The Contractor shall then conduct a second pressure washing operation.  The second pressure washing operation shall incorporate a means to collect all water and waste grease and debris for subsequent disposal.

Lubrication

The Contractor shall pack the bearings with new lubricant, as approved by the Engineer.  Lubrication of individual bearings and grease ports shall be complete when new lubricant just begins to exit the bearings.

Acceptance Testing

Acceptance testing shall be performed in coordination with all other mechanical and electrical special provisions.  Prior to any acceptance testing, the Contractor shall submit a proposed test procedure to the Engineer for review and approval.  

Acceptance testing for this item shall take place as a part of that for other mechanical items.  

Passing of the acceptance testing for this item shall be determined by the Engineer.  The passing criteria shall be that: (1) it is verified that all grease passages were cleaned to bare metal, (2) the bascule leaf and counterweight rotate smoothly with no unusual noises or vibrations during all test operations, and (3) evidence of proper disposal of all waste material generated as a part of this item is provided.  These criteria shall be established through visual and aural examination of the bascule span’s operation, or other means proposed by the Contractor and approved by the Engineer. 
COMPENSATION
Method of Measurement

Main and Counterweight Trunnion Bearing Cleaning will not be measured.

Basis of Payment

Payment for the work of this Section will be made at the Contract lump sum amount for the item "Main and Counterweight Trunnion Bearing Cleaning" in accordance with the Standard Specifications.

Payment will be full compensation for furnishing, installing and applying all materials and components, including all equipment, labor, testing and incidentals necessary to perform the work as specified.
Payment will be made under:

Payment Item Pay Unit:



Item 997.004 Main and Counterweight Trunnion Bearing Cleaning:  Lump Sum
BARNSTABLE – ITEM 997.005:  MISCELLANEOUS MECHANICAL REPAIRS
DESCRIPTION

General

The work for this item shall consist of solvent cleaning the bridge operating and span lock machinery and replacing corroded fasteners as directed by the Engineer.

The work under this item shall be coordinated with other mechanical and electrical items.

Background

This bridge is a bascule type movable bridge which driven by machinery located under the east flanking span and locked in place by machinery located on the west rest pier.  Both these sets of machinery are exposed to the elements and located under floor breaks, which has led to the development of surface corrosion and section loss on many of their components and supports.  This work item is intended to clean the exterior of the machinery and replace fasteners with 50% or greater section loss in-kind.

Submittals

The Contractor shall submit to the Engineer for review and approval the following items:

· Proposed procedure for solvent cleaning machinery

· Field measurements of fasteners identified as requiring replacement

· Shop drawings of new turned fasteners

· Bills of material for new purchased fasteners and accessories

· Proposed procedure for installing and torquing replacement fasteners

· Materials certifications as required by the ASTM standards specified herein

No field work or material procurement related to this item shall be performed until all related submittals have been approved by the Engineer. 

MATERIALS

Turned Fasteners

Turned fasteners shall be: (1) hexagonal cap screws conforming to the requirements of ASTM A449, with finished shanks, regular hexagonal heads and Unified National Coarse (UNC) series threads in accordance with ANSI/ASME B18.2.1 and ANSI/ASME B1.1, (2) threaded studs conforming to the requirements of ASTM A449, with turned shanks and Unified National Coarse (UNC) series threads in accordance with ANSI/ASME B1.1, or (3) custom machined cap screws conforming to the requirements of ASTM A449, with finished shanks, regular hexagonal heads and Unified National Coarse (UNC) series threads in accordance with ANSI/ASME B18.2.1 and ANSI/ASME B1.1, as directed by the Engineer based upon the Contractor’s field and/or shop measurements of the original fastener(s).  The Contractor shall provide a test report certified to be the last completed set of mechanical tests for each cap screw shipment.

Nuts shall conform to ASTM A563, Grade B, heavy hexagonal style.   The thread size, series and class shall match that of the cap screws.  The Contractor shall provide a test report certified to be the last completed set of mechanical tests for each nut shipment.  Nuts shall be hot dip galvanized as per ASTM A153.

Washers shall be circular, plain through-hardened steel washers conforming to ASTM F436 Type 1, hot dip galvanized.  Washer dimensions shall be matched to the cap screw size as indicated in ASTM F436.

Structural Bolts
Bolts for structural members shall be high strength structural bolts.  The high strength structural bolts shall conform to the requirements of the MassDOT Standard Specifications.  Bolts shall be hot dip galvanized in accordance with ASTM A153.

Nuts shall conform to ASTM A563, Grade DH, heavy hexagonal style.   The thread size, series and class shall match that of the bolts.  The Contractor shall provide a test report certified to be the last completed set of mechanical tests for each nut shipment.  Nuts shall be hot dip galvanized as per ASTM A153.

Washers shall be circular, plain through-hardened steel washers conforming to ASTM F436 Type 1, hot dip galvanized.  Washer dimensions shall be matched to the cap screw size as indicated in ASTM F436.

Structural Steel

Structural steel shall meet the requirements in the Common Provisions for Bridge Machinery Items.

In addition, structural steel used in the support of the brake assembly shall be hot dip galvanized in accordance with ASTM A153.

CONSTRUCTION METHODS

Field & Shop Measurements
The Contractor shall perform initial field and subsequent measurements to verify the location, dimensions and fit-up of new and existing components and to verify that the intended means and methods of installation will be free of interferences and will result in no damage to the existing structure and adjacent equipment.  Measurements shall be performed prior to submittal of shop drawings or proposed procedures.

Initial Site Inspection

Prior to performing any field or shop work, the Contractor shall perform a walk-through inspection of the machinery areas in the company of the Engineer or other representative designated by the Department.  During this inspection, the Contractor and Engineer (and/or Department designee) shall jointly designate machinery and machinery support fasteners requiring replacement.

For the purposes of bidding, the Contractor shall assume one-third of machinery bolts require replacement with custom machined turned bolts or studs.

Machinery Cleaning

Operating and Span Lock Machinery shall be solvent cleaned in accordance with SSPC-SP-1 to remove all oil, grease, debris and loose rust and paint.  This cleaning shall be performed just prior to Acceptance Testing.
Bolting

Torques shall be verified with a calibrated torque wrench.

Fastener assemblies using a single nut shall be torqued to the same requirements as for ASTM A325 high-strength fasteners.  Bolts which have been torqued once, shall not be re-used.
Fastener assemblies using double nuts shall have the first nut torqued to between 150 ft-lbs and 200 ft-lbs.  The second nut shall be fastened snug tight to the first nut.
In order to ensure that alignment of new and existing components is maintained, the use of impact guns or similar powered torque device shall not be permitted.

If directed by the Engineer, the Contractor shall apply an Engineer-approved anaerobic threadlocking compound to the threads of selected fasteners prior to installation.

Steel Replacement

If directed by the Engineer, the Contractor shall replace corroded structural steel support members.
For the purposes of bidding, the Contractor shall assume 500 pounds of structural plate or rolled shapes require replacement.
COMPENSATION
Method of Measurement

Miscellaneous Mechanical Repairs will not be measured.

Basis of Payment

Payment for the work of this Section will be made at the Contract lump sum amount for the item "Miscellaneous Mechanical Repairs" in accordance with the Standard Specifications.

Payment will be full compensation for furnishing, installing and applying all materials and components, including all equipment, labor, testing and incidentals necessary to perform the work as specified.
Payment will be made under:

Payment Item Pay Unit:



Item 997.005 Miscellaneous Mechanical Repairs:  Lump Sum
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