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[bookmark: _Toc229306449][bookmark: _Toc282507589][bookmark: _Toc317166908][bookmark: _Toc78463689]Advertisement for Proposals
(SELECT ROADWAY)
Contract No. [Insert Contract Number]
[Insert Contract Title]
Proposals are invited for Contract No. [Insert Contract number], which involves [insert brief description of Contract] from Milepost [insert number] to [insert number] in [insert location], New Jersey.
The principal items of work include:
[Insert Principal items of work as shown below:]
Asphalt Concrete Bridge Surfacing	5,700 Tons
[Insert Range for Unlimited Contracts below. Range to be determined by the Project Manager:]
Bidders must be prequalified under Contract Classification [insert classification], Rating [insert rating], up to $[insert dollar amount] Maximum prior to the receipt of bids.  For proposals submitted by joint ventures, each member of the joint venture must be prequalified in the Contract Classification, and the sum of the ratings held by each member must be within 10 percent of the total price bid by the joint venture.  In cases where the sum of the ratings exceeds $10 million, the joint venture’s rating will be Unlimited.
Prequalification or renewal of prequalification must be received by the New Jersey Turnpike Authority’s (the “Authority”) Engineering Department no later than [insert date]. Prequalification documents are available on the Authority’s website (https://www.njta.com/doing-business/construction-and-maintenance-contracts) under the location entitled “Contractor Prequalification Requirements”.  Prequalification documents may be obtained at the Contracts and Specifications Office or will be mailed to prospective Bidders upon request.
PUBLIC WORKS CONTRACTOR REGISTRATION 
Contractors shall comply with the Public Works Contractor Registration Act (“PWCRA”), as amended in, N.J.S.A. 34:11-56.48 et seq.  All Bidders shall be registered pursuant to the PWCRA at the time of Proposal submission and are requested to submit a valid certificate of registration with their Proposals. No Contractor or Subcontractor, including lower tier Subcontractors, shall engage in the performance of any public work subject to the Contract, unless the Contractor or Subcontractor is registered pursuant to the Act.
BUSINESS REGISTRATION ACT
Proof of valid business registration with the State of New Jersey Department of the Treasury, Division of Revenue and Enterprise Services, shall be submitted by the successful Bidder prior to award of the Contract in the form of a valid Business Registration Certificate in compliance with N.J.S.A. 52:32-44, as amended.  No Contract shall be awarded without proof of business registration with the Division of Revenue and Enterprise Services.  
SMALL BUSINESSES SET-ASIDE AND DISABLED VETERAN-OWNED BUSINESS REGISTRATION
In accordance with Executive Order No. 84 (Florio 1993) and Executive Order No. 71 (McGreevey 2003), it is the policy of the Authority that Small Business Enterprises (“SBEs”), as determined and defined by the State of New Jersey, Department of the Treasury, Division of Revenue & Enterprise Services (“Division”) in N.J.A.C. 17:13-1.1 et seq., have the opportunity to compete for and participate in the performance of Contracts for the purchase of goods and services and for construction services required by the Authority.  The Authority further requires that its Contractors shall agree to take all necessary and responsible steps, in accordance with the aforementioned regulations, to ensure that SBEs have these opportunities.
The Contractor agrees to make a good faith effort to award at least 25% of this Contract to Subcontractors registered by the Division as an SBE firm.  Subcontracting goals do not apply if the prime Contractor is a registered SBE firm.
[bookmark: _Hlk40280557]In accordance with the New Jersey Set-Aside Act for Disabled Veterans’ Businesses, N.J.S.A. 52:32-31.1 et seq. (P.L. 2015, c. 116), it is the policy of the Authority that Disabled Veteran-Owned Businesses (“DVOBs”), as determined and defined by the State of New Jersey, Department of  the Treasury, Division of Revenue and Enterprise Services in N.J.A.C. 17:14-1.1 et seq., have the opportunity to compete for and participate in the performance of contracts and subcontracts for construction services.  The Authority further requires that its Contractors shall agree to take all necessary and responsible steps, in accordance with the aforementioned regulations, to ensure that DVOBs have these opportunities. The Contractor is encouraged to obtain a complete copy of the applicable regulations (N.J.A.C. 17:14) prior to submitting bids to the Authority.  
The Contractor agrees to make a good faith effort to award at least 3% of this Contract to Subcontractors registered by the Division as a DVOB firm.  Subcontracting goals do not apply if the prime Contractor is a registered DVOB firm.
All Bidders must comply with the requirements of N.J.S.A. 10:5-31 et seq. and N.J.A.C. 17:27 et seq. relating to affirmative action rules prohibiting discrimination in employment and requiring affirmative action in performance of Contracts awarded to the successful Bidder.
INSTRUCTIONS TO BIDDERS
Proposals must be submitted electronically through the Bid Express Electronic Bidding portal on the Authority’s website (https://www.njta.com/doing-business/construction-and-maintenance-contracts#) under the location entitled "Bid Express".  Paper bids will not be accepted.
The deadline to submit proposals is [insert time]* o'clock Prevailing Time on the morning/afternoon of [insert date]* at which time proposals will be downloaded by the Authority from the Bid Express website and said proposals will be publicly opened and read. 
The Bidders are advised that the Proposal Bond form or the Letter of Surety form provided in the Authority’s Electronic Bidding software must be executed by the Bidder when this type of proposal guaranty is selected by the Bidder.  Bidders are also advised that Public Law 2005, Chapter 51 and Executive Order 117 (Corzine 2008) Certification and Disclosure forms must be executed by the intended awardee only. 
Contract documents may be examined or purchased online starting [insert date]* at the Bid Express website, www.bidx.com. Instructions may also be found through the Electronic Bidding link found on the Authority’s website (https://www.bidx.com/njta/main). The 2016 Standard Specifications, which form an integral part of the Contract, are available electronically on the Authority’s website (https://www.njta.com/doing-business/2016-standard-specifications) and in print from the Authority at an additional cost of Forty Dollars ($40.00) per copy. 
 [Include the following, as requested by the Project Engineer, if the Contract is to include stipulations for a Pre-bid Presentation and/or Site Visit:]
Bidders are invited to attend a non-mandatory pre-bid presentation to be conducted by the Authority for the purpose of providing general information regarding the work involved under this Contract. 
Prospective Bidders may register via e-mail to [Authority’s Project Engineer]* by [Time & Date]* at [e-mail address]*. The e-mail subject line should read, “Contract No. [XXXX.XXX] Pre-Bid Presentation”.  Instructions related to the time of the presentation and other details regarding the presentation will be made available via e-mail by [Date]*.  The presentation will be conducted on [Date]*.
Prospective Bidders may request to visit the site for their own familiarity prior to the proposal due date. All requests shall be via e-mail to [Authority’s Project Engineer]* at [e-mail address]*.  The e-mail subject line should read, “Contract No. [XXXX.XXX] Site Visit Request”.
The pre-bid site visit will be the only opportunity for the prospective Bidders to visit the site.  During the pre-bid site visit a tour of the site will be conducted.  No other site visits will be scheduled.  Arrangements for the prospective Bidders to gain access to the site for the pre-bid site visit will be provided via e-mail to the prospective Bidders that register, as indicated above.
Nothing discussed or presented at the pre-bid site visit shall be considered part of the Contract.  All requests for interpretation or correction must be submitted in accordance with Subsection 102.05.
NEW JERSEY TURNPIKE AUTHORITY
(Insert Name) Chief Engineer or Director of Maintenance
* INSERTED BY THE SPECIFICATIONS SECTION



ADVERTISEMENT FOR PROPOSALS - 3

[bookmark: _Toc475932963][bookmark: _Toc22717797][bookmark: _Toc79901875][bookmark: _Toc229306451][bookmark: _Toc317166910][bookmark: _Toc78463690]Proposal Bond
KNOW ALL MEN BY THESE PRESENTS, that we, the undersigned
___________________________________________________________ as PRINCIPAL: and 
____________________________________________________________as SURETY and duly qualified to transact business in the State of New Jersey, are hereby held and firmly bound unto the New Jersey Turnpike Authority in the sum of 
______________________________________________________________________________________Dollars and
_________________________________Cents ($__________________) for the payment of which, well and truly to be made, we hereby jointly and severally bind ourselves, our heirs, executors, administrators, successors and assigns.
Signed, this_________________day of____________________A.D. two thousand and_________________________.
THE CONDITION OF THE ABOVE OBLIGATION IS SUCH that whereas the Principal has submitted to the New Jersey Turnpike Authority a certain Proposal, attached hereto and hereby made a part hereof, to enter into a Contract in writing for Contract No. _________________of the New Jersey Turnpike Authority;
NOW, THEREFORE,
(a)    If said Proposal shall be rejected by the New Jersey Turnpike Authority, or in the alternative,
(b)    If said Proposal shall be accepted by the New Jersey Turnpike Authority, and the Principal shall duly execute the Contract Agreement and furnish the required Contract Bond, within the stipulated time,
Then this obligation shall be void, otherwise the same shall remain in force and effect; it being expressly understood and agreed that the liability of the Surety for any and all claims hereunder shall in no event, exceed the amount of this obligation as herein stated.
The Surety, for value received, hereby stipulates and agrees that the obligation of said Surety and its bond shall be in no way impaired or affected by any extension of the time within which the Authority may accept such proposal; and said Surety does hereby waive notice of any such extension.
IN WITNESS WHEREOF, the Principal and the Surety have hereunto set their hands and seals, and such of them as are corporations have caused their corporate seals to be hereto affixed and these presents to be signed by their proper officers, the day and year first set forth above.
							_____________________________________
 [Corporate Seal]						_____________________________________
WITNESS OR ATTEST					_____________________________________
_____________________________________			_____________________________________
							Principal

							_____________________________________
 [Corporate Seal]						_____________________________________
WITNESS OR ATTEST:					_____________________________________
____________________________________ 			_____________________________________									Surety

PROPOSAL BOND -1

[bookmark: _Toc475932962][bookmark: _Toc79901874][bookmark: _Toc229306452][bookmark: _Toc317166911][bookmark: _Toc78463691]Letter of Surety
KNOW ALL MEN BY THESE PRESENTS, that we, the undersigned
_______________________________________________________as PRINCIPAL: and 
_______________________________________________________as SURETY and duly qualified to transact business in the State of New Jersey, are hereby held and firmly bound unto the New Jersey Turnpike Authority in the sum by which the amount of the Contract, covering the attached proposal, properly and lawfully executed by and between the New Jersey Turnpike Authority and some third party, may exceed the amount bid by the Principal for the payment of which, well and truly to be made, we hereby jointly and severally bind ourselves, our heirs, executors, administrators, successors and assigns.
Signed, this_____________day of_____________________A.D. two thousand and ____________________________.
THE CONDITION OF THE ABOVE OBLIGATION IS SUCH that whereas the Principal has submitted to the New Jersey Turnpike Authority a certain Proposal, attached hereto and hereby made a part hereof, to enter into a Contract in writing for Contract No. _________________of the New Jersey Turnpike Authority;
NOW, THEREFORE,
(a)    If said Proposal shall be rejected by the New Jersey Turnpike Authority, or in the alternative,
(b)    If said Proposal shall be accepted by the New Jersey Turnpike Authority, and the Principal shall duly execute the Contract Agreement and furnish the required Contract Bond, within the stipulated time,
Then this obligation shall be void, otherwise the same shall remain in force and effect; it being expressly understood and agreed that the liability of the Surety for any and all claims hereunder shall, in no event, exceed the amount of this obligation as herein stated.
The Surety, for value received, hereby stipulates and agrees that the obligation of said Surety and its bond shall be in no way impaired or affected by any extension of the time within which the Authority may accept such Proposal; and said Surety does hereby waive notice of any such extension.
IN WITNESS WHEREOF, the Principal and the Surety have hereunto set their hands and seals, and such of them as are corporations have caused their corporate seals to be hereto affixed and these presents to be signed by their proper officers, the day and year first set forth above.
						_____________________________________
 [Corporate Seal]					_____________________________________
WITNESS OR ATTEST:				_____________________________________
___________________________________ 		_____________________________________
						Principal

						_____________________________________
 [Corporate Seal]			 		_____________________________________
WITNESS OR ATTEST:				_____________________________________
____________________________________ 		_____________________________________
						 Surety


LETTER OF SURETY-1 

[bookmark: _Toc475932964][bookmark: _Toc229306453][bookmark: _Toc317166912][bookmark: _Toc78463692]Contract Agreement
	THIS AGREEMENT made this _____________________________ day of ______________________________ 
in the year of our Lord, two thousand and  _____________________________________________________________
between the New Jersey Turnpike Authority, party of the first part, sometimes 
hereinafter called Authority, and ______________________________________________________________________
party of the second part, sometimes hereinafter called Contractor.
	WITNESSETH, that the Said Contractor, in consideration of the payments hereinafter specified, hereby covenants and agrees to furnish and deliver all the materials, to do and perform all the work and labor required to be furnished and delivered, done and performed for, and to do and perform all things necessary or proper for, or incidental to the completion of Contract No. [insert number] in strict and entire conformity with the Specifications, attached hereto, and the Plans which consist of [insert number] drawings numbered [insert numbers] bearing the general title:	
NEW JERSEY TURNPIKE AUTHORITY
NEW JERSEY TURNPIKE/GARDEN STATE PARKWAY [SELECT ROADWAY]
CONTRACT NO. [INSERT NUMBER]
[INSERT CONTRACT TITLE]
and other Contract Documents which are hereby made a part of this Agreement as fully and with the same effect as if the same had been set forth at length in the body of this Agreement.
All work under the Contract shall be performed and completed on or before [insert date]. 
	If the Contractor fails to complete fully, entirely and in conformity with the provisions of the Contract, the Project and each and every part and appurtenance thereof, within the time stated above, or any portion for which a Completion Date is stipulated within such further time as may have been granted in accordance with the provisions of the Contract, then the Contractor shall and hereby agrees to pay the Authority for each and every calendar day that it is in default on time to complete the entire Project, [insert amount ($_____)] [Engineer to submit liquidated damages calculation with Phase C submission] which said amount per calendar day is agreed upon by the parties hereto to be liquidated damages and not a penalty.
	The Contractor agrees to make payment of all proper charges for labor and materials required in the aforementioned work, and to defend, if so directed by the Authority, and to indemnify and save harmless the Authority, its officers, employees and agents against and from all damages and liabilities, threatened, pending or completed actions, proceedings or suits of every kind and all costs incurred in the defense, settlement or satisfaction thereof (including attorney's fees and court costs), including damages and liabilities, actions, proceedings, suits, costs, claims and judgments of officers, employees or agents of the Contractor and of its Subcontractors, and from all damages, liabilities, actions, proceedings, suits, costs, claims, or judgments to which the Authority or any of its officers, employees, or agents may be subjected by reason of injury to the person or property of others resulting from the performance of the Project; or the acts or omissions, whether negligent or not, of the Contractor, its officers, employees or agents, and of its Subcontractors; or of the Authority, its officers, employees and agents, or of third persons; or through any improper or defective machinery, implements or appliances used in the Project; and the Contractor shall further defend, if so directed by the Authority, indemnify and save harmless the Authority, its officers, employees and agents from all damages, liabilities, actions, proceedings, suits, costs or claims of any kind, which may be brought or instituted by any Subcontractor, material man or laborer who has performed work or furnished materials in or about the Project or by, or on account of, any claims or amount recovered for any infringement of patent, trademark or copyright.  So much money due to the Contractor under and by virtue of the Contract as shall be considered necessary by the Authority may be retained by the Authority and held until such suits, proceedings, actions, claims or amounts shall have been settled, and suitable evidence to that effect furnished to the Authority.  The obligations of this paragraph shall survive the expiration, termination or rescission of this Contract.
	In consideration of these promises, the Authority hereby agrees to pay, as sole compensation for the performance of the Project, payments for the actual quantity of authorized work performed, as provided in the Specifications, at the prices for the Scheduled Items Of Work in the Proposal. 
	This Contract is to be binding upon the Authority, its successor or successors, and upon the Contractor and its heirs, executors, administrators, successor or successors, and is voidable and may be terminated by the Authority, in accordance with the Provisions of the Specifications, or if the provisions of the statutes relative thereto are not complied with. 
	Relevant records of private vendors or other persons entering into Contracts with covered entities are subject to audit or review by the New Jersey Office of the State Comptroller pursuant to N.J.S.A. 52:15C-14(d). The Contractor shall maintain all documentation related to products, transactions or services under this Contract for a period of five years from the date of final payment. Such records shall be made available to the New Jersey Office of the State Comptroller upon request.


IN WITNESS WHEREOF, the parties hereto have duly executed this Agreement the day and year first above written.
Attest:						NEW JERSEY TURNPIKE AUTHORITY
_________________________________ 		__________________________________________
Secretary of the New Jersey			Executive Director
Turnpike Authority
(Corporate Seal)
Witness or Attest:
_________________________________		______________________________________
						Name of Contractor
(Corporate Seal)					______________________________________L.S.
						______________________________________L.S.

CONTRACT AGREEMENT-3 

[bookmark: _Toc475932965][bookmark: _Toc22717799][bookmark: _Toc229306454][bookmark: _Toc317166913][bookmark: _Toc78463693]Contract Bond
KNOW ALL MEN BY THESE PRESENTS:
That we, 												 
(an individual, a partnership, a corporation) 
duly organized under the Laws of the State of______________________________________________________________
and having a usual place of business at 	________________________________________________________________
as Principal, and												
a corporation duly organized under the Laws of the State of 				and duly authorized to do business in the State of New Jersey and having a usual place of business at 												, as Surety, are holden and stand firmly bound and obligated unto the New Jersey Turnpike Authority, as Obligee, in the sum of 			               	    lawful money of the United States of America, to and for the true payment whereof we bind ourselves and each of us, our heirs, executors, administrators, successors, and assigns, jointly and severally, firmly by these presents.
	The condition of the above obligation is such that whereas, the above named Principal did on the                  _______ day of 		    , 20	  , enter into a Contract with the Obligee, New Jersey Turnpike Authority generally described as follows: 					                                                                	  which said Contract is made part of this Bond the same as though set forth herein.
	Now, if the said Principal shall well and faithfully do and perform the things agreed by the Principal to be done and performed according to the terms of said Contract, and shall pay all lawful claims of laborers and other beneficiaries as defined by N.J.S.A. 2A:44-143 for labor performed or materials, provisions, provender of other supplies, or teams, fuels, oils, implements or machinery furnished, used or consumed in the carrying forward, performing or completing of said Contract, we agreeing and assenting that this undertaking shall be for the benefit of laborers and any beneficiary as defined in N.J.S.A. 2A:44-143 having a just claim, as well as, for the Obligee herein, then this obligation shall be void; otherwise, the same shall remain in full force and effect; it being expressly understood and agreed that the liability of the Surety for any and all claims hereunder shall in no event exceed the penal amount of this obligation as herein stated.


	The said Surety hereby stipulates and agrees that no modifications, omissions or additions in or to the terms of the said Contract or in or to the plans or specifications therefore shall in anywise affect the obligation of said Surety on its bond, and the Surety hereby waives notice of same.
IN WITNESS WHEREOF, we have hereunto set our hands and seals this 				 day of 			  in the year 20		.
													
													
WITNESS OR ATTEST:											
													
[CORPORATE SEAL]					PRINCIPAL

													
													
WITNESS OR ATTEST:											
													
[CORPORATE SEAL]					SURETY

CONTRACT BOND-2 

[bookmark: _Toc475932966][bookmark: _Toc229306455][bookmark: _Toc317166914][bookmark: _Toc78463694]Power of Execution
The undersigned,		________________________________________________________________________________
			(CORPORATION, PARTNERSHIP, OR INDIVIDUAL)
under the laws of the State of ____________________________________________________________________________, 
having principal office or registered agent in New Jersey at 	_______________________________________________, 
							(STREET)
_______________________________________, hereby nominates, constitutes and appoints ________________________
(CITY)										(PERSON)
with full power to act 	_______________________________________________________________________________, 
(ALONE OR IN CONJUNCTION WITH ANOTHER PERSON)
on behalf of 	________________________________________________________________________________________
(NAME OF COMPANY)
to make, execute, seal and deliver on its behalf as Contractor and as its act and deed, any and all Contracts, Change Orders, monthly and final payment certificates and other like instruments.
	Such Contracts, Change Orders, monthly and final payment certificates and other like instruments shall be binding upon said company as fully and to all intents and purposes as if such instruments had been duly executed and acknowledged and delivered by the authorized officers of the company when duly executed, as indicated above, by either one of the aforementioned.
WITNESS OR ATTEST:					NAME OF COMPANY
________________________________________		BY: 	________________________________________
								(SIGNATURE)
SIGNATURE OF AUTHORIZED PERSONS
TO ACT ON BEHALF OF ABOVE COMPANY

________________________________________		________________________________________________
							(ADDRESS)

________________________________________		________________________________________________
							(DATE)
________________________________________
							CORPORATE SEAL:
POWER OF EXECUTION-1 

[bookmark: _Toc475932967][bookmark: _Toc229306456][bookmark: _Toc317166915][bookmark: _Toc387315171][bookmark: _Toc78463695]Standard Specifications
	The Standard Specifications of the New Jersey Turnpike Authority (Authority), Seventh Edition, dated 2016, copies of which are issued separately, as amended and augmented by the Supplementary Specifications, shall govern the construction of this Project and the execution of the Contract. The 2016 Standard Specifications are available electronically on the Authority’s Website (https://www.njta.com/doing-business/2016-standard-specifications) and in print from the Authority at an additional cost of Forty Dollars ($40.00) per copy.
	The attention of the Bidders is specifically directed to the provisions of such Standard Specifications, which are hereby made a part hereof, as if fully set forth at length herein.
[Include the following if scheduled items of work follow NJDOT Standard Specifications. NJDOT Special Provisions, if applicable, shall be placed before the Appendices as an Attachment. Revise as necessary if another agency must be referenced:]
	The New Jersey Department of Transportation (NJDOT) 2007 Standard Specifications for Road and Bridge Construction, as amended and augmented by the NJDOT Special Provisions herein, shall govern only the scheduled items of work for non-Authority roadways within this Contract where indicated by the following Authority Supplementary Specifications. For such scheduled items of work, the NJDOT QPL shall govern over the Authority QPL.
The applicable portions of the NJDOT Standard Specifications are as follows:
New Jersey Department of Transportation
Division 200 – Earthwork
Division 300 – Subbase and Base Course
Division 400 – Pavements
Division 500 – Bridges and Structures
Division 600 – Miscellaneous Construction
Division 700 – Electrical
Division 800 – Landscaping
Division 900 – Materials
Within Division 200 – 900 of the NJDOT Standard Specifications, all references to Subsection 105.05 Working Drawings shall be construed to mean Subsection 104.08 of the New Jersey Turnpike Authority Standard Specifications, as amended by these Supplementary Specifications.
[Follow these examples for referencing another agency’s Standards for a scheduled item of work:
[bookmark: _Toc302657233]208.01	Description.
 “The item:  Concrete Driveway, 6” Thick shall correspond the NJDOT standard item number 606051P - Concrete Driveway, 6” Thick and it shall meet all specifications shown in 2007 New Jersey Department of Transportation Standard Specifications for Road and Bridge Construction and any Special Provisions shown in Attachment A of this specification.“
“The item:  Concrete Driveway, 6” Thick designated on the Contract Plans will correspond to the 2007 NJDOT Standard Roadway Construction Details CD-606-2 (CONCRETE AND HMA DRIVEWAY AND SIDEWALK).”
[bookmark: _Toc475932968][bookmark: _Toc229306457][bookmark: _Toc317166916][bookmark: _Toc387315172][bookmark: _Toc78463696]Supplementary Specifications
	The following clauses represent modifications to the corresponding subsections of the Standard Specifications and Sections and Subsections added to the Standard Specifications, all relating exclusively to the above Contract.  Any applicable provision in the Standard Specifications not amended by and not in conflict with the Supplementary Specifications shall be understood to be in full effect.
[Include the following with federal-aid funded contracts:]

	The following Federal-Aid Contract Provisions are also in full effect for this Contract and are included in Appendix [insert Appendix letter] of the Supplementary Specifications.
[List Provisions]
Note:	With respect to the Federal-Aid Contract Provisions, insert the phrase "and New Jersey Turnpike Authority" after all references to the New Jersey Department of Transportation.



[bookmark: _Toc475932969][bookmark: _Toc73107092][bookmark: _Toc77561579][bookmark: _Toc229306458][bookmark: _Toc317166917]Division 100 - General Provisions
[bookmark: _Toc475932970][bookmark: _Toc73107093][bookmark: _Toc77561580][bookmark: _Toc229306459][bookmark: _Toc317166918][bookmark: _Toc417047491][bookmark: _Toc78463697][bookmark: _Toc475932972][bookmark: _Toc73107095][bookmark: _Toc77561582][bookmark: _Toc229306461][bookmark: _Toc317166920][bookmark: _Toc417047492]Section 101 - General Information
[Include the following with all contracts:]
[bookmark: _Toc78463698]101.02	Definitions
Terms.
The following is added:
	Health and Safety Plan
	A written plan or plans that outline the safety management systems that will be used by the Contractor to control losses at their job sites.

	New Jersey Turnpike Authority Health and Safety Plan (“NJTA-HASP”) Manual
	Guidelines and minimum requirements for the development and implementation of the Contractor’s Health and Safety Plan.  The NJTA-HASP Requirements are available on the Authority’s Web Site (https://www.njta.com/doing-business/construction-and-maintenance-contracts).   Follow the link titled “NJTA Health and Safety Plan (HASP) Manual.”

	Safety Representative
	The term refers to the person hired by the Contractor to be responsible for the management of all the Contractor’s safety matters.  The Safety Representative shall possess appropriate credentials as determined by the Authority and shall have successfully completed the 30-hour course given by OSHA in Construction Safety and Health.  The Chief Engineer or its designee may accept other safety certifications or safety training in lieu of the above.



 “Preconstruction Conference” is deleted and replaced with the following:			
	
Pre-Construction Meeting
	The initial Project meeting conducted by the Engineer, and attended by the Contractor. A separate utility pre-construction meeting may be scheduled.



[bookmark: _Toc78463699][bookmark: _Toc475932973]Section 102 - Bidding Requirements And Conditions
[bookmark: _Toc78463700][bookmark: _Hlk6925943][bookmark: _Toc317166923]102.01	Prequalification of Prospective Bidders
[Include the following with fabrication (e.g. steel or sign structure) contracts only:]
Delete the last paragraph in its entirety.
[Include the following with all contracts:]
[bookmark: _Toc78463701]102.04	Familiarity with Work 
The following language is added:
The NJTA Standard Drawings are not included in the Contract plan provided to plan holders. The NJTA Standard Drawings are available at: https://www.njta.com/doing-business/professional-services/standard-drawings.
Standard NJDOT Construction Details are not included in the Contract plan documents provided to plan holders. NJDOT Construction Details may be found at https://www.state.nj.us/transportation/eng/CADD/v8/. 
The Reference Drawings as listed on the title sheet of the Plans will be available electronically (*.pdf format) on the Authority’s Electronic Bidding or Secure FTP website.   Instructions for accessing the Secure FTP website, if necessary, will be displayed on the Electronic Bidding website.
NOTE TO DESIGNERS: 
If access to Reference Drawings and Reference Material is only to be made available to Eligible Plan Holders, as requested by the Project Engineer, then these files shall be appropriately identified in the “Phase D Final (Contracts Section Deliverable)” CD. These will be uploaded to the Secure FTP website, with access instructions provided on the Electronic Bidding website.
[Include the following, as requested by the Project Engineer, if Reference Material (e.g. Foundation Reports, Geotechnical Reports, Groundwater Monitoring Reports, etc.) will be made available electronically:] 
The following Reference Material will be available electronically (*.pdf format) on the Authority’s Electronic Bidding or Secure FTP website.  Instructions for accessing the Secure FTP website, if necessary, will be displayed on the Electronic Bidding website:
[INSERT BULLETED LIST OF REFERENCE MATERIAL TITLES]
[Include the following if As-Built Reference Drawings for certain relevant contracts will not be listed on the Contract Plan Title Sheet.  The list shall be as extensive as possible unless otherwise requested by the Project Engineer:]
The following list of Reference Drawings is not found on the title sheet of the Plans and is provided for assistance in identifying relevant Contract and Drawing Numbers.  It is the responsibility of all prospective Bidders to utilize the information on these Reference Drawings in order to prepare a Contract bid.
	Location 
(i.e., Str. No.)
	Contract Name
	Drawing Nos.
	Contract Number

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



The Contractor shall review these Reference Drawings, which include information required for the prosecution of the contract work. 
It is the Contractor’s sole responsibility to research, obtain, and review available documentation, within the Contracts and Drawings cited above.  The Authority does not guarantee the accuracy of available as-built documentation.  
The Contractor is advised that copies of relevant as-built drawings, as well as any and all field notes prepared by the Contractor are required to accompany all shop drawing submittals. Refer to Subsection 104.08, Shop and Working Drawings, for shop drawing submittals.
[bookmark: _Toc229306469][bookmark: _Toc475932978][bookmark: _Toc73107100][bookmark: _Toc77561587]Information regarding a pre-bid site visit or presentation, if any, will be found in the Advertisement For Proposals.
[bookmark: _Toc78463702][bookmark: _Hlk49344249]102.09	Submitting Proposals
[bookmark: _Toc67035424][bookmark: _Hlk6921698]Delete this Subsection in its entirety and replace it with the following:
The Bidder shall submit a Proposal via Electronic Bidding.  An authorized representative of the Bidder is required to digitally sign the Proposal. The Authority may reject Proposals that are not digitally signed by the authorized representative of the Bidder with an approved digital signature. More information on digital signatures are found on the Authority’s Electronic Bidding website.
The Bidder is solely responsible for any and all errors and for timely submission of the bid, all components thereof, and all attachments thereto, through the Electronic Bidding system; the Authority assumes no responsibility for any claim arising from the failure of any Bidder or of the electronic delivery system to cause any bid, bid component, or attachment to not be delivered to the Authority on or before the time set for the opening of bids.
The following documents shall be submitted with the Proposal: 
(A)	Scheduled Items of Work and associated bid prices.
(B)	Bidder’s Certification indicating the authorized representative of the firm who is submitting the Proposal.
(C)	Acknowledgment of compliance of the Contractor’s Business Registration as required pursuant to N.J.S.A. 52:32-44.
(D)	Disclosure Statement indicating firm ownership in compliance with N.J.S.A. 52:25-24.2.
(E)	Non-Collusion Certification.
(F)	Prequalification Certification.
(G)	The Proposal Guaranty, Consent of Surety, and Power of Attorney.
(H)	Acknowledgment of Addenda, if issued.
Additionally, the Authority requests the following documents be submitted with the Proposal:
(I)	Valid Public Works Contractor Registration certificate(s) for the Bidder, and all joint venture entities if applicable, pursuant to the requirements of Subsection 102.15.
(J)	Disclosure of Investment Activities in Iran form provided by the Authority, pursuant to N.J.S.A. 52:32-58.
[bookmark: _Toc78463703]102.11	Causes for Rejection
The 2nd paragraph is deleted and replaced with the following:
Proposals may be rejected in accordance with law, including, but not limited to, (a) if conditions, restrictions or limitations are attached to a Proposal, (b) if the Proposal fails to conform to the essential requirements of the Contract Documents, (c) if the bid amount is in excess of Bidder's prequalification classification, (d) if the Proposal Guaranty is not verified on the internet by one of the Surety Registry Agencies listed in the Authority’s Electronic Bidding software, (e) if the unit prices are unbalanced, (f) if competition has been suppressed, (g) if received from Bidders who have previously performed work for the State of New Jersey or the Authority in an unsatisfactory manner,  (h) for non-conformance with "The New Jersey Prevailing Wage Act," N.J.S.A. 34:11 56.25 et seq. as amended and supplemented, (i) if more than one bid is submitted by the Bidder for the same contract, (j) if the bid is not submitted on the Authority’s issued Proposal form , (k) for nonconformance with New Jersey Public Works affirmative action requirements, N.J.S.A. 10:5 31 et seq. as amended and supplemented, (l) for nonconformance with New Jersey ownership disclosure requirements, N.J.S.A. 52:25-24.2 as amended and supplemented, (m) if it is deemed advisable to do so in the best interests of the Authority, (n) if the Bidder is disqualified pursuant to Subsection 102.02, (o) failure to be registered pursuant to the Public Works Contractor Registration Act (“PWCRA”) at the time of Proposal submission, (p) if the Proposal is unreasonable as to price, both as to Total Price and prices for individual line items as well, (q) for any reason set forth in 102.02, or (r) for any other reason allowed by law.
Replace the 3rd paragraph with the following:
The Authority reserves the right to waive any or all minor irregularities and technicalities in the submission of bidding documents, in accordance with law.
[bookmark: _Toc78463704]102.15	Public Works Contractor Registration Act
This Subsection is deleted in its entirety and replaced with the following:
Contractors shall comply with P.L. 1999, c.238, the Public Works Contractor Registration Act, as amended by P.L. 2003, c.91 (N.J.S.A. 34:11-56.48 et seq.), and shall have been issued a certificate of registration, by the New Jersey Department of Labor and Workforce Development, Division of Wage and Hour Compliance indicating compliance with the Act’s requirements prior to submission of their bid to the Authority.  No Contractor or Subcontractor, including lower tier Subcontractors, shall engage in the performance of any public work subject to the Contract, unless they are registered pursuant to this Act.  
The Authority requests that all Bidders submit a copy of their certificate of registration with the New Jersey Department of Labor and Workforce Development with their Proposal.  Instructions on submitting the certificate may be found on the Authority’s Electronic Bidding website.  Copies of the certificates of registration for Subcontractors not listed in the Proposal shall be submitted in accordance with 103.04. The certificate(s), or certified facsimile(s) of the certificate, shall be maintained at the worksite and shall be made readily available for inspection.
[bookmark: _Toc78463705]102.16	Business Registration Act
The 2nd paragraph is deleted and replaced with the following:
Proof of valid business registration with the State of New Jersey Department of the Treasury, Division of Revenue and Enterprise Services, shall be submitted by the successful Bidder prior to award of the Contract in the form of a valid Business Registration Certificate in compliance with N.J.S.A. 52:32-44, as amended.  No Contract shall be awarded without proof of business registration with the Division of Revenue and Enterprise Services. Any questions with regard to obtaining a BRC can be directed to the Division of Revenue and Enterprise Services by visiting their website at https://www.nj.gov/treasury/revenue/. Failure to comply with the requirements of N.J.S.A. 52:32-44 will result in penalties per N.J.S.A. 54:49-4.1.
Delete the fourth paragraph in its entirety. 
[bookmark: _Toc78463706]102.18	Disclosure of Investment Activities in Iran.   
This Subsection is deleted and replaced with the following: 
Prior to the time a contract is awarded, pursuant to N.J.S.A. 52:32-58, the successful Bidder must certify that neither the successful Bidder, nor one of its parents, subsidiaries, and/or affiliates (as defined in N.J.S.A. 52:32-56(e)(3)), is listed on the Department of the Treasury’s List of Persons or Entities Engaging in Prohibited Investment Activities in Iran and that neither is involved in any of the investment activities set forth in N.J.S.A. 52:32-56(f). If the successful Bidder is unable to so certify, the bidder shall provide a detailed and precise description of such activities to the Authority. The successful Bidder shall certify under penalty of perjury, date and return to the Authority the completed form entitled “Disclosure of Investment Activities in Iran” as set forth in the Proposal. 
The Authority requests that all Bidders submit a copy of the form entitled “Disclosure of Investment Activities in Iran” prior to bid.  Instructions on submitting the form may be found on the Authority’s Electronic Bidding website.
[bookmark: _Toc78463707]102.19	Ethics Standards (Executive Order 189 (Kean))
Replace the bullets sequentially with letters (A) through (G).
The following Subsection is added:
[bookmark: _Toc78463708][bookmark: _Toc6922488][bookmark: _Toc229306470][bookmark: _Toc317166929]102.20	Diane B. Allen Equal Pay Act
Pursuant to N.J.S.A. 34:11-56.14(b), any employer, regardless of the location of the employer, who enters into a Contract with a public body to perform any public work for the public body shall provide to the Commissioner of the New Jersey Department of Labor and Workforce Development, through certified payroll records required pursuant to P.L.1963, c.150 (N.J.S.A. 34:11-56.25 et seq.), information regarding the gender, race, job title, occupational category, and rate of total compensation of every employee of the employer employed in the State in connection with the Contract. The employer shall provide the Commissioner, throughout the duration of the Contract or Contracts, with an update to the information whenever payroll records are required to be submitted pursuant to P.L.1963, c.150 (N.J.S.A. 34:11-56.25 et seq.).
Information regarding the Diane B. Allen Equal Pay Act and its requirements may be obtained from the New Jersey Department of Labor and Workforce Development (LWD) web site at: https://nj.gov/labor/equalpay/equalpay.html
LWD forms may be obtained from the online web site at: https://nj.gov/labor/forms_pdfs/equalpayact/MW-562withoutfein.pdf
[Include the following Section in every contract:]
[bookmark: _Toc78463709]Section 103 - Award and Execution of Contract
[bookmark: _Toc78463710][bookmark: _Toc475932981][bookmark: _Toc73107102][bookmark: _Toc77561589][bookmark: _Toc229306472][bookmark: _Toc317166931]103.02	Execution of Contract
The following is added to the list of actions that shall be performed by the awarded Bidder within (10) calendar days of receipt of the Contract:
· Register to receive electronic ACH payment by following instructions in Exhibit M for Construction Contracts, found on the Authority’s website at https://www.njta.com/doing-business/construction-and-maintenance-contracts, unless previously registered.
[bookmark: _Toc78463711]103.04	Subletting and Assigning Contract
The following is added after the first paragraph:
There are no specialty items in this Project.
[OR]
The specialty items under this Contract are:
[List Specialty Items]
[bookmark: _Toc475932982][bookmark: _Toc73107103][bookmark: _Toc77561590][bookmark: _Toc229306473][bookmark: _Toc317166932][bookmark: _Toc78463712]Section 104 - Control Of Work
[Include the following, in every Contract:]
[bookmark: _Toc475932983][bookmark: _Toc73107104][bookmark: _Toc77561591][bookmark: _Toc229306474][bookmark: _Toc317166933][bookmark: _Toc78463713]104.01	Intent of Contract
The following is added before the first paragraph:
[Describe work to be done in general]
[bookmark: _Toc78463714]104.03	Plans and Specifications
The 4th paragraph is deleted and replaced with the following:
In case of conflicting requirements, the following order of precedence shall be adhered to:
· Official approved drawings specially prepared for the Project
· Supplementary Specifications
· Qualified Products List
· Traffic Manual
· Standard Drawings
· Standard Specifications

[bookmark: _Toc475932985][bookmark: _Toc73107106][bookmark: _Toc77561593][bookmark: _Toc229306476][bookmark: _Toc317166934][Include the following with Contracts in which the bulleted material below is known or likely to exist:]
[bookmark: _Toc78463715]104.04	Change Orders  
Paragraph (C) is deleted and replaced with the following:
The requirements of (A) and (B) of the Standard Specifications shall not apply to the following bid items:
Disposal of Acid-Producing Soils
Disposal of Regulated Material
Disposal of Regulated Material, Hazardous
For each of these bid items, if changes result in a decrease of more than 25 percent of the quantity set forth in the Proposal, then the price bid for the item will be eligible for price negotiation.  If changes in the quantity of these items result in an increase of more than 25 percent, then the price for the quantity of that item in excess of 125 percent of the proposal quantity shall be subject to negotiation.
In the event the Authority and the Contractor cannot reach a mutual agreement on price changes by negotiation, as provided in (A) and (B) of the Standard Specifications, and (C) above, payment for such work will, as directed by the Chief Engineer, be made on a force account basis, as prescribed in Subsection 108.04 or at the Contract’s original bid unit prices and the Change Order shall so state.
[bookmark: _Toc475932988][bookmark: _Toc73107108][bookmark: _Toc77561595][bookmark: _Toc229306479][bookmark: _Toc317166937][Include the following as necessary:]
[bookmark: _Toc78463716]104.07	Cooperation by Contractor
The following is added:
The Contractor is advised that other contracts with the [fill in Agency Name] for work on or adjacent to the Authority roadways may be in progress simultaneously with the work to be done under this Contract, either within, or adjacent to, the limits of this Contract.  These contracts include, but are not necessarily limited to the following:
[List Contracts by Contract No. and Title]
[bookmark: _Toc450703525][bookmark: _Toc475932989][bookmark: _Toc73107109][bookmark: _Toc77561596][bookmark: _Toc229306480][bookmark: _Toc317166938][Include the following as necessary:]
[bookmark: _Toc78463717]104.08	Shop And Working Drawings
The following is added after the first paragraph:
Shop and Working Drawings shall be submitted for the following items of work including but not limited to:
· [Adjust the following for specific Contract:]
· Guide Rail, Type A
· Guide Rail, Type C
· Inlet, Type D2
· Lighting Standard Base, Type III
· Temporary Sheeting
 [Replace the above directive for the first paragraph with the following for repainting Contracts:]
The following is added after the first paragraph:
Shop and working drawings shall be made for the following items of work including but not limited to:
· Pollution collection and control plan (each structure)
· Working platform plan (each structure)
· Emergency management plan 
· Paint system samples, data sheets and specifications
· Lead health and safety plan
· Hazardous waste reclamation plan, storage and transport plan
· Debris liners/tarps
 [Replace the above directive for the first paragraph with the following for bridge deck repair Contracts:]
The following is added after the first paragraph:
Shop and working drawings shall be made for the following items of work including but not limited to:
· Catch Systems - Interior and Fascia
· Reinforcement Steel
· S-I-P Metal Forms
· Diaphragms
· Parapet and Safetywalk Support at Fascia Bay Deck Replacements
· Median Barrier Reconstruction - field measurements, demolition methods, formwork
· Precast concrete construction barrier
· Conduits, cables and wires
· Cables connector kits
· Grounding and termination devices
· Joint Reconstruction Type 1P, 1P Modified and F
· Pavement riser repair
[bookmark: _Toc475932991][bookmark: _Toc73107110][bookmark: _Toc77561597][bookmark: _Toc229306481][bookmark: _Toc317166939][Include the following for all Contracts requiring work over waterways as necessary:]
[bookmark: _Toc78463718]104.09	Construction Layout
The following is added:
The navigable depths of the waterway outside the navigable channel is unknown.  The Contractor shall, therefore, investigate by soundings or otherwise, the actual navigable depths of all locations where it plans to use barges or navigable equipment, to satisfy itself as of the navigable conditions in relation to its operations.
It will be the Contractor's responsibility to check all tide water levels to see if there are any excessive high or low tides.  No extra payment will be made to the Contractor if the tide waters interfere with the Contractor's operations; however, such event may be the basis of an extension of time to do the work.
[bookmark: _Toc317166941][bookmark: _Toc417047517][Include the following Subsections for all Contracts:]
[bookmark: _Toc78463719]104.11	Noise Control.
1. Noise Level Schedule
In the Sound Level table on Page 100-32 of the Standard Specifications, replace “Week Days” with “Saturday”.
[bookmark: _Toc78463720]104.13	Sanitary, Health And Safety Provisions
The following is added to the beginning of the Subsection:
Contractor shall abide by Executive Orders 122, 142, 192 and 196 (Murphy 2020), and any and all subsequent Executive Order(s) pertaining to safety precautions required as a result of Coronavirus disease 2019 (“COVID-19”). Contractor shall locate such Executive Orders at https://nj.gov/infobank/eo/056murphy/approved/eo_archive.html.
The Contractor shall have [select one (shall have a Part-Time) or (shall have a Full-Time)] Safety Representative (SR) per the NJTA-HASP, Item 3.03(A).  [For Part-Time SR, add the following:  The Part-Time SR working hours shall be defined as (  ) hours per week.]
[Note to Designer: The Authority Project Manager will provide guidance as to whether the Contract will require a Safety Representative and if it shall serve as on a Part-Time or Full-Time basis.  The Project Manager will also indicate the number of hours required from the Part-Time Safety Representative.]
[Include the following for all Contracts requiring work over waterways as necessary:]
The following is added after the 2nd paragraph:
No ground intrusive activities shall be performed by the Contractor in the [fill in Areas] without prior approval from the Engineer.
 [Include the following Subsection for all contracts:]
[bookmark: _Toc78463721]104.14	Construction Safety 
The following is added:
Contractors shall be required to ensure that all employees, Subcontractors and their suppliers, while on the job site and in conduct of Authority Contracts, comply with all provisions of the NJTA-HASP Requirements and any other Project specific Health and Safety Plan(s).  The Contractor shall familiarize itself with the contents appropriate to its operations.  The provisions of the Health and Safety Plans will be strictly enforced.  Non-compliance with safety specifications will be treated in the same manner as non-compliance with any Contract item.  Willful or repeated non-compliance could result in the shutdown of the job or the suspension of a portion thereof.
The NJTA-HASP Requirements and any other Project specific Health and Safety Plan(s) are supplementary documents to this law, and do not negate, abrogate, alter or otherwise change any provisions of OSHA, or any other applicable laws.
When other provisions in the Specifications conflict with provisions in the NJTA-HASP Requirements and any other Project specific Health and Safety Plan(s), the more stringent requirements, as determined by the Engineer, shall govern.
[Include the following subsection(s) for all Contracts requiring work over waterways as necessary:]
The following Subsection is added:
[bookmark: _Toc475932995][bookmark: _Toc73107113][bookmark: _Toc77561600][bookmark: _Toc229306484][bookmark: _Toc317166942][bookmark: _Toc78463722]104.18	Transportation for Engineer
For the purpose of providing transportation for the Engineer, inspectors and other representatives of the Authority, to and from the shore between the various pier and timber fender repair sites, the Contractor shall provide the services of an approved power launch, complete with qualified operator.
The power launch shall be a minimum of twenty (20) feet long.  The operator shall be an experienced operator familiar with waterways and work sites.
The launch shall be made available by the Contractor for the entire term of the Contract, from the time the Engineer requires inspection of the site prior to start of repair work to final inspection of repairs.  The launch will be available for the Authority's use a maximum of 3 hours per day, the rest of the time the launch shall be available for Contractor's use for transporting personnel and equipment.  In general, the launch will be required only during the normal working hours on Mondays through Fridays, excluding holidays; however, if for some reason it should be needed for work related to this Contract at other time periods, the Contractor will be given advance notice of such required use by the Engineer.
Docking facilities for the launch shall be provided by the Contractor in the vicinity of the bridge site.
The Contractor shall be responsible for operation of the launch and for any damage that may be caused by the launch, for maintaining the launch in good repair and operating condition, for providing all necessary fuel, safety equipment and other launch supplies and parts, and for paying for any permits, insurance premiums or fees that may be required in connection with the operation of the launch, for the entire period that the launch is required under this Contract.
No separate payment will be made for all costs incurred by the Contractor in providing the launch and operators as described above, including payment for any rental cost and insurance that may be necessary and allowances for depreciation, but all costs thereof shall be included in the Lump Sum price bid for the item [insert item name] scheduled in the Proposal.
[bookmark: _Toc475932996][bookmark: _Toc73107114][bookmark: _Toc77561601][bookmark: _Toc229306485][bookmark: _Toc317166943]The following Subsection is added:
[bookmark: _Toc78463723]104.19	Access to Working Sites
Authority roadways are not to be used to gain access to the working sites. The Contractor shall furnish necessary boats to transport its personnel, materials and equipment to the various bay and river piers where work is proposed to be performed.
Staging areas for the waterworks are not available on Authority right‑of‑way.  Staging areas and access to these work areas are the responsibility of the Contractor.
Delivery of materials and other work required for the Project shall not interfere with Authority traffic or navigation in affected waterways.
[Include the following subsection for all Contracts requiring work in proximity to Newark Liberty International Airport:]
The following Subsection is added:
[bookmark: _Toc475932997][bookmark: _Toc73107115][bookmark: _Toc77561602][bookmark: _Toc229306486][bookmark: _Toc317166944][bookmark: _Toc78463724][bookmark: _Hlk21608543]104.20	Coordination with Aircraft Operations
Due to the proximity of aircraft operations at Newark Liberty International Airport to the construction site, the Contractor is advised that it shall be required to coordinate its operations with the Airport Duty Manager at (973) 961-6025, as well as comply with the following restrictions when the use of any equipment exceeds 42 feet above ground:
Construction equipment shall:
Not exceed an elevation of 100 feet above ground.
Be obstruction marked in accordance with FAA Advisory Circular 70/7460-1E.
Be obstruction lighted when at or over 75 feet above ground.  Obstruction lights shall be battery operated, and shall be similar and equal to McDermott Model No. UF-60-7-75.
Work shall be performed between the hours of 12 midnight and 6 a.m. or as directed by the Airport Duty Manager.
When not in use and at the end of each day's work, all construction equipment shall be lowered to their minimum heights.
The site of the work is in the vicinity of Newark Airport Facility.  Prior to commencement of work in all areas where the Contractor's equipment might create an obstruction or hazard to air traffic, the Contractor shall be required to submit its proposed method to the Federal Aviation Agency with a copy sent to the Port Authority of New York and New Jersey indicating the types and maximum heights of equipment intended for use in that area.
Height restrictions on construction equipment are also caused by the proximity of runway glidepaths, since no equipment may work within operational glidepaths.  Exact restrictions shall be obtained by the Contractor from the FAA.  No additional compensation will be made if the Contractor is required to move equipment from a glide path that becomes operational due to changes in weather conditions or other restrictions imposed by the FAA.
[bookmark: _Toc475933000][bookmark: _Toc73107118][bookmark: _Toc77561605][bookmark: _Toc229306489][bookmark: _Toc317166947][bookmark: _Toc78463725]Section 105 - Control of Materials
[Include the following with all Contracts:]
[bookmark: _Toc78463726]105.01	Materials
[bookmark: _Toc73107120][bookmark: _Toc77561607][bookmark: _Toc229306491][bookmark: _Toc317166951]The following is added before the first paragraph:
Contractor shall use products listed on the QPL and shall adhere to Subsection 105.11 for approved equals and substitutions.
[bookmark: _Toc78463727]105.07	Storage of Materials And Staging Areas
The following is added after the fourth sentence of the first paragraph:
Storage/Staging areas for this Contract are [insert allowable staging areas, restrictions, and any work to be completed within the staging areas].  The Contractor shall be required to maintain areas in a clean and neat condition.
[bookmark: _Toc475933005][bookmark: _Toc73107121][bookmark: _Toc77561608][bookmark: _Toc229306493][bookmark: _Toc317166953][Include the following Section with all Contracts:]
[bookmark: _Toc78463728]Section 106 - Legal Relations And Responsibility
[bookmark: _Toc78463729]106.02	Laws and Ordinances
Delete the fourth paragraph and replace with the following:
The parties to this Contract agree to incorporate into the Contract the mandatory language of N.J.A.C. 17:27-3.6, N.J.A.C. 17:27-3.8, and N.J.A.C. 17:27-7.4 promulgated by the Treasurer pursuant to P.L. 1975, C 127, N.J.S.A. 10:5-31 et seq., and the Contractor or Subcontractor agrees to comply fully with these regulations.
See Appendix A in the Supplementary Specifications for Affirmative Action Mandatory Language.
[bookmark: _Toc527562760][bookmark: _Toc78463730]106.10	Permits, Licenses and Taxes
Add the following after the sixth paragraph of this section:
Pursuant to N.J.S.A. 54:49-19, and notwithstanding any provision of the law to the contrary, whenever any taxpayer, partnership, or S corporation under Contract to provide goods or services or construction projects to the State of New Jersey or its agencies or instrumentalities, including the legislative and judicial branches of State government, is entitled to payment for those goods or services or construction projects and at the same time the taxpayer, or the partner or shareholder of that entity, is indebted for any State tax, the Director of the Division of Taxation shall seek to set-off that taxpayer’s, partner’s or shareholder’s share of the payment due to the taxpayer, partnership, or S corporation.  The amount of set-off shall not allow for the deduction of any expenses or other deductions which might be attributable to a partner or shareholder subject to set-off under this act. No payment shall be made to the taxpayer, the provider of goods or services or the Contractor or Subcontractor of construction projects pending resolution of the indebtedness.
The Director of the Division of Taxation shall give notice of the set-off to the taxpayer, the provider of goods or services, or the Contractor or Subcontractor of construction projects and provide an opportunity for a hearing, upon thirty (30) days notice, under the procedures for protests established under N.J.S.A. 54:49-18. No requests for conference, protest or subsequent appeal to the Tax Court from any protest under this Subsection shall stay the collection of the indebtedness. Interest that may be payable by the State pursuant to P.L. 1987, c. 184 (N.J.S.A. 52:32-32 et seq.) to the taxpayer, the provider of goods or services, or the Contractor or Subcontractor of construction projects shall be stayed.
1. Dewatering Permit
Delete the second and third paragraphs.
[bookmark: _Toc78463731][bookmark: _Hlk21608272][bookmark: _Toc475933011][bookmark: _Toc73107124][bookmark: _Toc77561611][bookmark: _Toc229306496][bookmark: _Toc317166958]106.19	Risks Assumed by the Contractor
Replace the 1st paragraph with the following:
The Contractor assumes the following distinct and several risks, whether they arise from acts or omissions, and whether or not resulting from the negligence of the Contractor, its Subcontractors, suppliers, materialmen, employees, agents and all others working for the Contractor on the Project, or of the Authority, or of third persons, or from any other cause, and whether such risks are within or beyond the control of the Contractor, excepting only risks which arise from solely affirmative acts done by the Authority subsequent to the execution of the Contract including, but not by way of limitation, actual and willful intent to cause the loss, damage and injuries described in Paragraphs (A) through (C) below.
The Contractor shall indemnify and save harmless the Authority, and the Authority's agents, against all claims described in Paragraphs (B), (C), and (D) below, and for all expenses incurred by the Authority in the defense, settlement or satisfaction thereof, including expenses of attorneys.  If so directed, the Contractor shall at its own expense defend against such claims, in which event it shall not without obtaining express advance permission from the Authority raise any defense involving in any way jurisdiction of the tribunal, immunity of the Authority, governmental nature of the Authority, or the provisions of any statutes respecting suits against the Authority.
The provisions of this Subsection shall also be for the benefit of all officers, agents, and employees of the Authority so that they shall have all the rights which they would have under this Subsection if they were named at each place above at which the Authority is named, including a direct right of action against the Contractor to enforce the foregoing indemnity, except, however, that the Authority may at any time in its sole discretion and without liability on its part cancel the benefit conferred on any of them by this Subsection.
Neither the acceptance of the Project by the Authority nor the making of final payment shall constitute a release of the Contractor from any liabilities arising under this Subsection.  Moreover, neither the enumeration in this Subsection nor the enumeration elsewhere in the Contract of particular risks assumed by the Contractor or of particular claims for which it is responsible shall be deemed: (a) to limit the effect of the provisions of this Subsection or of any other provision of the Contract relating to such risks or claims, (b) to imply that it assumes or is responsible for risks or claims only of the type enumerated in this Subsection or in any other provision of this Contract, or (c) to limit the risks which it would assume or the claims for which it would be responsible in the absence of such enumerations.
The Contractor expressly understands and agrees that any insurance protection required by the Contract, or otherwise provided by the Contractor, shall in no way limit the Contractor's responsibility to defend, indemnify, and save harmless the Authority as herein provided.  Such insurance requirements are designed to provide greater assurance to the Authority that the Contractor will be financially able to discharge its obligations under this Subsection and as to the risks assumed elsewhere in the Contract and shall not in any way be construed as a limitation on the nature and extent of such obligations.
Delete the last 4 paragraphs of this Subsection and replace with the following:
1. Risk of Americans with Disabilities Act Claims
The Contractor and the Authority do hereby further agree that the provisions of Title II of the Americans With Disabilities Act of 1990 (the "ADA Act") (42 U.S.C. §12101 et seq.), which prohibits discrimination on the basis of disability by public entities in all services, programs and activities provided or made available by public entities, and the rules and regulations promulgated pursuant thereunto, are made a part of this Contract. In providing any aid, benefit, or service on behalf of the Authority pursuant to this Contract, the Contractor agrees that the performance shall be in strict compliance with the ADA Act. In the event that the Contractor, its agents, servants, employees, or Subcontractors violate or are alleged to have violated the ADA Act during the performance of this Contract, the Contractor shall defend the Authority in any action or administrative proceeding commenced pursuant to this ADA Act. The Contractor shall indemnify, protect, and save harmless the Authority, its agents, servants, and employees from and against any and all suits, claims, losses demands, or damages, or whatever kind or nature arising out of or claimed to arise out of the alleged violation. The Contractor shall at its own expense, appear, defend, and pay any and all charges for legal services and any and all costs and other expenses arising from such action or administrative proceeding or incurred in connection therewith. In any and all complaints brought pursuant to the Authority grievance procedure, the Contractor agrees to abide by any decision of the Authority which is rendered pursuant to said grievance procedure. If any action or administrative proceeding results in an award of damages against the Authority or if the Authority incurs any expense to cure a violation of the ADA Act which has been brought pursuant to its grievance procedure, the Contractor shall satisfy and discharge the same at its own expense.
The Authority shall, as soon as practicable after a claim has been made against it, give written notice thereof to the Contractor along with full and complete particulars of the claim. If any action or administrative proceedings is brought against the Authority or any of its agents, servants, and employees, the Authority shall expeditiously forward or have forwarded to the Contractor every demand, complaint, notice, summons, pleading, or other process received by the Authority or its representatives.  It is expressly agreed and understood that any approval by the Authority of the services provided by the Contractor pursuant to this Contact will not relieve the  Contractor of the obligation to comply with the ADA Act and to defend, indemnify, protect, and save harmless the Authority pursuant to this paragraph.  It is further agreed and understood that the Authority assumes no obligation to indemnify or save harmless the Contractor, its agents, servants, employees and Subcontractors for any claim which may arise out of their performance of this Contract. Furthermore, the Contractor expressly understands and agrees that the provisions of this indemnification clause shall in no way limit the Contractor's obligations assumed in this Contract, nor shall they be construed to relieve the Contractor from any liability, nor preclude the Authority from taking any other actions available to it under any other provisions of the Contract or otherwise at law.
[bookmark: _Toc78463732]106.20	Insurance
[Include the following with all Contracts:]
1. Commercial General Liability Insurance
Delete the first sentence and replace it with the following:
Contractor shall maintain Commercial General liability insurance (CGL) with a primary coverage limit of not less than $2,000,000 each occurrence.
1. Commercial Automobile Liability Insurance
Delete the first sentence and replace it with the following:
Contractor shall maintain Commercial Automobile liability insurance covering all vehicles owned or used by Contractor with a primary coverage limit of not less than $2,000,000 each occurrence.
1. Contractors Pollution Liability Insurance
Delete the first sentence and replace it with the following:
Contractor shall maintain Contractors Pollution liability (CPL) insurance with a primary coverage limit of not less than $5,000,000 each occurrence, $10,000,000 aggregate.
(E)	Umbrella Excess Liability Insurance
Delete the first sentence and replace it with the following:
For Contracts with an original Award value less than or equal to $100,000,000.00, Contractor shall maintain Umbrella Excess liability insurance with a coverage limit of not less than $3,000,000.
For Contracts with an original Award value over $100,000,000.00, Contractor shall maintain Umbrella Excess liability insurance with a coverage limit of not less than $8,000,000.
(K)	Insurance, Certificate, and Endorsement Requirements
Delete Part (3)(e) and replace it with the following:
All certificates shall be submitted through the Authority’s Project Management System, CapEx Manager.
[NOTE TO DESIGNER: Railroad Insurance and Permit requirements shall be inserted and referenced via appendices.]
[bookmark: _Toc73107125][bookmark: _Toc77561612][bookmark: _Toc229306497][bookmark: _Toc317166959][bookmark: _Toc78463733]106.24	Small Business Enterprise Program	
[Include the following with all Contracts:]
In the first sentence of the first paragraph, delete “and N.J.A.C. 17:14-1.1 et seq., respectively,”.
Delete the fourth and fifth paragraphs and replace it with the following:
The Contractor is required to complete and submit, within 7 days after Notice of Award, the Authority form entitled “Proposed Schedule of Small Business Enterprise Participation”, which is included on the Authority’s website. The form must identify the Contractor’s compliance with the Authority’s SBE goals for this Project.
In the event that the Bidder cannot meet the above mentioned SBE participation goals set for this Contract, Authority Form entitled “SBE Unavailability Certification”, which is included on the Authority’s website, must also be completed and submitted. The Bidder must demonstrate to the Authority’s satisfaction that a genuine good faith effort has been made to meet this percentage.
In the first sentence of the seventh paragraph, delete “N.J.A.C. 17:14-5.2” and replace it with “N.J.A.C 17:13-4.2”.
Delete the eighth paragraph and replace it with the following:
If the Contractor, for any reason, at any time during the course of the Contract, intends to make any additions, deletions or substitutions to the list of firms on the “SBE Participation Schedule” form submitted to the Authority, the Contractor shall notify the Authority in writing of such proposed changes and shall submit a revised “SBE Participation” form from the Authority’s website to the Authority for each such proposed change. Any such proposed changes must comply with the requirements and procedures set forth in Appendix X.
[Note to the Designer – Include one of the below specifications if the Contract cannot support 25% SBE participation. If the Contract cannot support 25% SBE participation, approval from the Chief Engineer is required to delete or lower the participation percentage.  Changes to the participation percentage shall be made below and on the Advertisement For Proposals:]
Delete the third paragraph and replace it with the following:
The Contractor agrees to make a good faith effort to award at least ____% of this Contract to Subcontractors registered by the Division as a SBE. Subcontracting goals are not applicable if the prime Contractor is a registered Small Business Enterprise (SBE) firm. The Contractor shall comply with the reporting requirements as described in Appendix X.
OR
Delete Subsection 106.24 in its entirety and replace it with the following:
There are no Small Business Enterprise Program goals for this Contract. The Contractor shall comply with the reporting requirements as described in Appendix X.
 [Note to the Designer – Include one of the below specifications if the Contract cannot support 25% SBE participation:]
Delete the third paragraph and replace it with the following:
The Contractor agrees to make a good faith effort to award at least ____% of this Contract to Subcontractors registered by the Division as a SBE. Subcontracting goals are not applicable if the prime Contractor is a registered Small Business Enterprise (SBE) firm.
OR
Delete Subsection 106.24 in its entirety.  There are no Small Business Enterprise Program requirements for this Contract.

The following Subsection is being added:
If the Contract cannot support 25% SBE participation, approval from the Chief Engineer is required to delete or lower the participation percentage.  Changes to the participation percentage shall be made above and on the advertisement.
[bookmark: _Toc78463734]106.27	Disabled Veteran-owned Business Program	
In accordance with the New Jersey Set-Aside Act for Disabled Veterans’ Businesses, N.J.S.A. 52:32-31.1 et seq. (P.L. 2015, c. 116), it is the policy of the Authority that Disabled Veteran-Owned Businesses (“DVOBs”), as determined and defined by the State of New Jersey, Department of the Treasury, Division of Revenue and Enterprise Services in N.J.A.C. 17:14, have the opportunity to compete for and participate in the performance of contracts and subcontracts for construction services.  The Contractor shall agree to take all necessary and responsible steps, in accordance with the aforementioned regulations, to ensure that DVOBs have these opportunities.
The Contractor shall agree to make a good faith effort to award at least 3% of this Contract to Subcontractors registered by the Division as a DVOB firm.  Subcontracting goals do not apply if the prime Contractor is a registered DVOB firm.
The Contractor shall comply with all requirements described in Appendix V

[bookmark: _Toc403395634][bookmark: _Toc78463735]Section 107 ‑ Prosecution And Progress
[bookmark: _Toc288142335][bookmark: _Toc317166963][bookmark: _Toc372814798]Subsection 107.02 is deleted in its entirety and replaced with the following:
[Include the following with all Contracts:]
[bookmark: _Toc417047541][bookmark: _Toc78463736]107.02	Pre-Construction Meeting
Prior to the issuance of the Notice to Proceed and/or commencement of work, a Pre-Construction Meeting will be held in the offices of the Authority to discuss the scope of the work, schedule, role of Engineer, Contractor’s organization, drawings, cross-sections, Standard Specifications, Supplementary Specifications, insurance, partial payments, construction layout, progress photos, maintenance bond security, existing conditions, methods for maintaining and protecting traffic during construction, materials to be ordered, testing of materials, equipment to be used, and all essential matters pertaining to the prosecution of and the satisfactory completion of the Project as required.
The Contractor, its superintendent, or its authorized agent shall be present at the meeting and shall present a list of proposed Subcontractors (if any),  an executed application for a Traffic Permit to begin work at the site, two (2) copies of the Health and Safety Plan (HASP) and Safe Work Plans (SWP) that comply with the NJTA-HASP and requirements of a satisfactory HASP and SWP as set forth elsewhere in the Contract Documents, and other data as required by the Authority. The information so presented shall be on forms submitted to the Contractor with the notice of this Pre-Construction Meeting. Separate safety kickoff meeting, utility meeting, pre-concrete, pre-paving meetings, and/or other meetings may be scheduled when required by these Supplementary Specifications, or as needed.
[bookmark: _Toc417047542] [Include the following with all Contracts:]
[bookmark: _Toc78463737]107.03	Commencement of Work
The first paragraph is deleted and replaced with the following:
Upon execution of the Contract by the Authority, a fully executed copy thereof together with a Notice To Proceed will be forwarded to the Contractor. Receipt of the executed Contract and Notice shall constitute the Contractor's authority to enter upon the site of the work, provided the Contractor has prior thereto submitted to the Engineer, and it has accepted, the insurance certificates required under Subsection 106.20 and applied for and received a Traffic Permit required under Section 801. Construction operations shall not begin until the Contractor has supplied, and the Engineer has accepted, the HASP and SWP, the progress schedule and other certifications, forms, schedules, and any other documents required by the Contract Documents prior to the beginning of construction operations and established a field office as required by the Supplementary Specifications. Furthermore, no construction operations shall begin until the safety kickoff meeting has been held and the Contractor has satisfied all requirements thereto.
[bookmark: _Toc417047543][Include the following with all Contracts:]
[bookmark: _Toc78463738]107.04	Progress Schedule  
The third paragraph is deleted and replaced with the following:
A progress schedule submission is defined as the complete progress schedule described above, as well as subsequent updated progress schedules described under Part 107.04(E)(1)(e).
The Engineer will not process a “Certificate for Payment to Contractor” until the progress schedule submission has been approved. Ten (10) working days will be required for review and comment on each progress schedule submission for Projects having a duration of two (2) years or less with two (2) additional working days for each year or part thereof in excess of two (2) years. Once the progress schedule has been approved by the Engineer, the Contractor shall not deviate from the logic, interim milestones or Contract Completion Date contained therein without the approval of the Engineer in writing.
 [Include the following with Contracts which do not require progress photographs:]
[bookmark: _Toc475933019][bookmark: _Toc73107130][bookmark: _Toc77561617][bookmark: _Toc229306502][bookmark: _Toc317166966][bookmark: _Toc78463739]107.10	Progress Photographs
Delete this subsection in its entirety.
[bookmark: _Toc299118956][bookmark: _Toc317166967][bookmark: _Toc78463740]107.11	Lane And Roadway Occupancy Charges
[Use the following for Contracts that include lane closings. The Lane Occupancy Charges shall be calculated in accordance with the Authority’s Road User Cost Manual and Lane Occupancy Charge Worksheet:]
The following is added after the second paragraph:
The Lane Occupancy Charges for lane closings in this Contract are shown in the table below, and they will be assessed after the expiration of the permissible lane closing periods specified in the Authority’s Manual for Traffic Control in Work Zones, until such time as the lane is fully available for use by Authority patrons or Authority Maintenance crews, as applicable, for each location of work in this Contract.
[Insert the table and accompanying note(s) from the Lane Occupancy Charge Worksheet used to calculate the Lane Occupancy Charges for lane closings in this Contract from the Authority’s Road User Cost Manual. Revise the example table and notes shown below, as necessary:]
	Reopening Of Lane Is Late By:
	Lane Occupancy Charge Assessed:

	1 to 15 minutes
	$500

	16 to 30 minutes
	$700

	31 to 45 minutes
	$1,000

	46 to 60 minutes
	$1,300

	61 to 75 minutes
	$2,400

	76 to 90 minutes
	$4,600

	91 to 105 minutes
	$7,800

	106 to 120 minutes
	$12,800


Notes:
Every 15 minutes late after 2 hours is an additional charge of $5,000 to a maximum total daily charge of $20,000.
Note that the charges above will not be added together.  The Lane Occupancy Charge to be assessed is the single value in the right-hand column corresponding to the lateness of work zone pick up found in the left-hand column.
[bookmark: _Toc475933021][bookmark: _Toc73107132][bookmark: _Toc77561619][bookmark: _Toc229306505][bookmark: _Toc317166968][bookmark: _Toc78463741]Section 108 – Measurement and Payment
[bookmark: _Toc224971936] [Note:  Include the following with all Contracts that include any of the pay items in Table 108-1]
The following subsection is added:
[bookmark: _Toc250553730][bookmark: _Toc317166970][bookmark: _Toc78463742]108.10	Fuel Price Adjustment
The Authority will make monthly price adjustments for fuel usage for Items listed in Table 108-1.  The Authority will calculate fuel price adjustments based on the monthly pay quantities of listed Items using the fuel usage factors listed in Table 108-1. 
Price adjustments may result in an increased payment to the Contractor for increases in the price index and may result in a reduction in payment for decreases in the price index.
If the as-built quantity of an Item listed in Table 108-1 differs from the sum of the quantities in the monthly Estimates, and the as-built quantity cannot be readily distributed among the months that the Item listed in Table 108-1 was constructed, then the Authority will determine fuel price adjustment by distributing the difference in the same proportion as the Item’s monthly Estimate quantity is to the total of the item’s monthly estimates.
[NOTE TO DESIGNER:  Designer shall develop a list of Contract items for the table below with a
fuel usage factor based on the below listed items.  Only show applicable pay items from specific Contract.]
	Table 108-1 Fuel Price Adjustment

	[bookmark: RANGE!A2:B51]Items
	Fuel Usage Factor

	Roadway Excavation, _____
	.5 Gallons per Cubic Yard

	Excavation, Acid Producing Soils
	.5 Gallons per Cubic Yard

	Removal of Concrete Pavement
	.25 Gallons per SquareYard

	Embankment, _____
	1.0 Gallons per Cubic Yard

	Foundation Excavation
	.5 Gallons per Cubic Yard

	Subbase
	1.0 Gallons per Cubic Yard

	Aggregate Base Course,_____ Thick
	0.30 Gallons per Square Yard

	HMA Surface Course
	2.50 Gallons per Ton

	HMA Leveling Course
	2.50 Gallons per Ton

	HMA Base Course
	2.50 Gallons per Ton

	HMA Bridge Surfacing
	2.50 Gallons per Ton

	Bridge Approach Slab
	0.25 Gallons per Square Yard

	Portland Cement Concrete Pavement, ________" Thick
	0.25 Gallons per Square Yard

	Toll Plaza Slab
	0.25 Gallons per Square Yard

	Pavement Removal, ________" Depth
	0.25 Gallons per Square Yard

	Surface Milling, 2" Average Depth
	0.25 Gallons per Square Yard

	Open-Graded Friction Course
	2.50 Gallons per Ton

	Soil Aggregate Base Course, Variable Thickness
	1.0 Gallons per Cubic Yard

	Soil Aggregate Base Course, 6" Thick
	.30 Gallons per Square Yard

	Concrete In Culvert
	1.0 Gallons per Cubic Yard

	Concrete in Structures, Toe Wall
	1.0 Gallons per Cubic Yard

	Concrete in Structures, Apron Slab
	1.0 Gallons per Cubic Yard

	Concrete In Pylon Wall
	1.0 Gallons per Cubic Yard

	Concrete In Structures, Headwalls
	1.0 Gallons per Cubic Yard

	Concrete In Substructure Above Footings
	1.0 Gallons per Cubic Yard

	Concrete In Footings
	1.0 Gallons per Cubic Yard

	Concrete In Backwall
	1.0 Gallons per Cubic Yard

	Concrete in Abutments Above Footings
	1.0 Gallons per Cubic Yard

	Concrete in Coping
	1.0 Gallons per Cubic Yard

	Concrete in Piers Above Footings
	1.0 Gallons per Cubic Yard

	Concrete in Retaining Walls Above Footings
	1.0 Gallons per Cubic Yard

	Concrete in Sidewalk and Bridge Parapet Class A
	1.0 Gallons per Cubic Yard

	Concrete In Bridge Parapet
	1.0 Gallons per Cubic Yard

	Concrete in Superstructure, HPC
	1.0 Gallons per Cubic Yard

	Concrete In Deck Slabs
	1.0 Gallons per Cubic Yard

	Concrete in Superstructure
	1.0 Gallons per Cubic Yard

	Concrete in Sidewalk
	1.0 Gallons per Cubic Yard

	Concrete In Safetywalk
	1.0 Gallons per Cubic Yard

	Concrete In Median Curb
	1.0 Gallons per Cubic Yard

	Driving Cast-in-Place Concrete ________" Diameter Piles
	1.0 Gallons per Cubic Yard

	Concrete in Deck Slabs, HPC
	1.0 Gallons per Cubic Yard

	Concrete in Headblock, HPC
	1.0 Gallons per Cubic Yard

	Concrete in Parapet, HPC
	1.0 Gallons per Cubic Yard

	Bridge Approach Slab, HPC
	1.0 Gallons per Cubic Yard

	Concrete in Deck, HPC
	1.0 Gallons per Cubic Yard

	Retaining Wall (Mechanically Stabilized Earth OR Prefabricated Modular Walls)
	.10 Gallons per Square Foot

	Ground Mounted Noise Barrier Panel
	.10 Gallons per Square Foot

	Bridge Mounted Noise Barrier Panel
	.10 Gallons per Square Foot

	Retaining Wall Mounted Noise Barrier Panel
	.10 Gallons per Square Foot



The Authority will calculate fuel price adjustment on a monthly basis using the following formula:
F = (MF – BF) x G
Where:
F = Fuel Price Adjustment
MF = Monthly Fuel Price Index
BF = Basic Fuel Price Index
G = Gallons of Fuel for Price Adjustment
The Authority will use the monthly fuel price index every month from the New Jersey Department of Transportation’s website, https://www.state.nj.us/transportation/business/aashtoware/PriceIndex.shtm.
The basic fuel price index is the most recent month’s fuel price index before the date of receipt of bids. The Authority will use the fuel price index for the month before the regular monthly estimate cut-off date as the Monthly Fuel Price Index.  If the Monthly Fuel Price Index increases by 50 percent or more over the Basic Fuel Price Index, do not perform any work involving Items listed in Table 108-1 without written approval from the Engineer.
Fuel price adjustment will be on a lump sum basis, and an estimated amount to cover the fuel price adjustment will be included in the Proposal.  Payments for increases will be made from this amount.
Payment will be made under:
PAY ITEM	PAY UNIT
Fuel Price Adjustment (No-Bid)	Lump Sum
Pay Items not listed within Table 108-1 will not be subject to the “Fuel Price Adjustment”.
Round the estimated No-Bid amount to the nearest $1000.  Any estimate less than $500 should be rounded up to a minimum $1000.
[bookmark: _Toc229306507][bookmark: _Toc317166971][bookmark: _Toc523391302][bookmark: _Toc78463743][bookmark: _Toc475933026][bookmark: _Toc73107134][bookmark: _Toc77561621][bookmark: _Toc229306508][bookmark: _Toc317166972]Section 109– Acceptance and Guaranty
 [Include the following with all Contracts:]
[bookmark: _Toc78463744]109.01	Final Cleaning Up
Delete this Subsection in its entirety and replace it with the following:
The Engineer shall be notified forty-five (45) days prior to the closing of the staging area, and the Engineer will subsequently notify the Authority’s Environmental Section. Before the final acceptance of the Project, the Contractor shall remove all equipment, temporary work, hazardous materials, unused and useless materials, rubbish and temporary buildings, shall repair or replace in an acceptable manner fences or other private or public property which may have been damaged or destroyed on account of the prosecution of the work, shall fill all depressions and water pockets on public and private property caused by its operations, shall remove all obstructions from waterways caused by its work, shall clean all drains and ditches within and adjacent to the site of the Project which have been obstructed by its operations, and shall leave the site of the Project and adjacent public and private property in a neat and presentable condition wherever its operations have disturbed conditions existing at the time of starting work. If an above ground storage tank containing fuel was used, the Contractor shall provide soil sample testing results from the surrounding area following the removal of the tank. Payment for final cleaning up and restoration of property as above provided will not be made under any specific item, but the cost of this work shall be included in the prices bid for the various items scheduled in the Proposal.
[bookmark: _Toc523391303][bookmark: _Toc78463745]109.03	Maintenance Bond
[Add the following with landscaping Contracts:]
Replace the first sentence of the first paragraph with the following:
Before final payment is made as provided in Subsection 108.05, the Contractor shall furnish a Surety Bond to the Authority in a sum equal to twenty‑five (25) percent of the final Contract Price.
[Add the following with federal-aid funded Contracts:]
The following is added:
Payment will be made under:
PAY ITEM	PAY UNIT
Maintenance Bond	Lump Sum
Payment for Maintenance Bond shall include all costs associated with furnishing a maintenance bond as stipulated under this subsection.
[bookmark: _Toc475933028][bookmark: _Toc73107136][bookmark: _Toc77561623][bookmark: _Toc229306510][bookmark: _Toc317166974]
Division 200 - Earthwork
[bookmark: _Toc475933029][bookmark: _Toc73107137][bookmark: _Toc77561624][bookmark: _Toc229306511][bookmark: _Toc317166975][bookmark: _Toc78463746]Section 201 - Clearing and Grubbing
[bookmark: _Toc475933032][bookmark: _Toc73107138][bookmark: _Toc77561625][bookmark: _Toc229306512][bookmark: _Toc317166976][bookmark: _Toc78463747]201.04	Measurement
[Include the following when clearing and grubbing is not a pay item:]
Delete this Subsection and replace it with the following:
Clearing and Grubbing will not be measured, but the cost thereof shall be considered incidental to all other items.
[bookmark: _Toc475933034][bookmark: _Toc73107139][bookmark: _Toc77561626][bookmark: _Toc229306513][bookmark: _Toc317166977][bookmark: _Toc78463748]Section 202 - Roadway Excavation
 NOTE TO DESIGNER:
For Contracts that include Overload Removal, the cross sections should show the previously placed surcharge as the existing ground, without any settlement, and the following note should be adjacent to the Earthwork Summary on the Plans:
“The estimated quantity for Overload Removal is based upon the design cross sections for Contract No. [previous surcharge Contract] Embankment and Grading, minus [insert number] percent to allow for the probable subsidence of the land under the previously placed embankments.  Overload Removal will be measured and paid for as stipulated in Section 202 of the Supplementary Specifications."
[bookmark: s20303][bookmark: s20314][bookmark: s20805][bookmark: s2020305][bookmark: s20204][bookmark: _Toc78463749]Section 214 – Vibration and Displacement Monitoring
[bookmark: _Toc304538791]NOTE TO DESIGNER:
Designer shall be responsible for determining when and where vibration and displacement monitoring is necessary in a Project and for determining the condition of the features to be monitored and for verifying/modifying the recommended settlement and deformation limits notes in Section 214.03(C)2. These criteria shall be clearly shown in the Contract Plans and explicitly revised in this specification as required. Final vibration and displacement limits shall be set by the Contractor’s specialty consultant as approved by the Engineer, but the Designer shall be responsible for determining Threshold Values for occupied or critical structures such as hospitals, laboratories, museums, monuments, etc., which may require more frequent monitoring and more stringent Threshold and Limiting Values where vibration may be disruptive to the operation of the monitored Feature or where annoyance to residents is anticipated. These Threshold Values shall be coordinated with both the Authority and the owner/operator of the monitored Feature in the design phase of the Project.
The following Section is added: 
[bookmark: _Toc78463750]Section 216 – Contaminated Soil and Groundwater Management
[bookmark: _Toc55466947][bookmark: _Toc78463751][bookmark: _Toc475933069][bookmark: _Toc73107148][bookmark: _Toc77561635][bookmark: _Toc229306528][bookmark: _Toc317167008]216.01	Description
It is essential that any contaminated soil or groundwater encountered during the Project be handled in a manner that is protective of human health, safety, and the environment.  
This Section describes procedures for the management of regulated material (contaminated or potentially contaminated soil and/or groundwater) that may be encountered throughout the Project area. The work shall include the excavation, handling, stockpiling, sampling, analysis, and the ultimate disposal or reuse of contaminated soil, if encountered. The work shall also include the dewatering, treatment, sampling, analysis, and the ultimate disposal of contaminated groundwater, if encountered.
[bookmark: _Toc440629333][bookmark: _Toc55466948][bookmark: _Toc78463752][bookmark: _Toc428882446]216.02	Site Background 
[Include a description of the site background with all Contracts that include handling of potentially contaminated soil or groundwater. Where site background research and pre-construction sampling information exists, provide an explanation of type and concentrations of contamination identified in the background research and reference any reports (such as an Environmental Screening Report) that have been included in the specifications, which document environmental conditions. List the Environmental Screening Report under Subsection 102.04.] 
[Include description here.]
[bookmark: _Toc440629334][Include the following with all Contracts.]
[bookmark: _Toc55466949][bookmark: _Toc78463753]216.03	Regulatory Requirements
The Contractor shall comply with all Federal, State, and local codes, standards, ordinances, guidance, and permits, including, but not limited to, the following:
USDOL OSHA 29 CFR 1910 General Industry
USDOL OSHA 29 CFR 1926 Safety and Health Regulations for Construction
USDOT 49 CFR 171-180 and amendments
Surface Water Quality Standards (NJAC 7:9B)
Ground Water Quality Standards (NJAC 7:9C)
NJPDES Rules (NJAC 7:14A)
Solid Waste Regulations (NJAC 7:26)
The Contractor shall comply with the following if the work involves handling of contaminated media:
Administrative Requirements for the Remediation of Contaminated Sites (NJAC 7:26C) 
Remediation Standards (NJAC 7:26D)
Technical Requirements for Site Remediation (NJAC 7:26E)
NJDEP - Field Sampling Procedures Manual (August 2005)
NJDEP - Historic Fill Material Technical Guidance (April 2013)
NJDEP - Linear Construction Technical Guidance (January 2012)
NJDEP - Fill Material Guidance on SRP Sites (April 2015)
[bookmark: _Toc428882457][bookmark: _Toc440629335][Include the following with all Contracts.  Provide an assessment of whether 24-hour or 40-hour HAZWOPER training is necessary, as per 29 CFR 1910.120(e)(3)]
[bookmark: _Toc55466950][bookmark: _Toc78463754]216.04	Health and Safety Plan
[bookmark: _Toc440629336]This Project shall be conducted under the requirements of Occupational Safety and Health Administration (OSHA) Standards 29 CFR 1910 and 29 CFR 1926. The Contractor shall prepare a Site-Specific Health and Safety Plan in accordance with Section 216.03 of the specification. If contamination is documented to exist, the Health and Safety Plan shall include exposure risk.
[Enter the appropriate training hours below based on these OSHA regulations (current as of August 7, 2020):
1910.120(e)(3)(i)
General site workers (such as equipment operators, general laborers and supervisory personnel) engaged in hazardous substance removal or other activities which expose or potentially expose workers to hazardous substances and health hazards shall receive a minimum of 40 hours of instruction off the site, and a minimum of three days actual field experience under the direct supervision of a trained experienced supervisor.
1910.120(e)(3)(ii)
Workers on site only occasionally for a specific limited task (such as, but not limited to, ground water monitoring, land surveying, or geophysical surveying) and who are unlikely to be exposed over permissible exposure limits and published exposure limits shall receive a minimum of 24 hours of instruction off the site, and the minimum of one day actual field experience under the direct supervision of a trained, experienced supervisor.]
The Contractor shall provide the initial [choose one based on OSHA rules 29 CFR 1910.120(e)(3): 24-hour or 40-hour] training and annual training and medical monitoring for all Contractor employees scheduled to work in or with regulated material as specified in OSHA 29 CFR 1910.  
[bookmark: _Toc55466951][bookmark: _Toc78463755]216.05	Materials Handling Plan
If contaminated soil and/or groundwater will be handled during construction, the Contractor shall prepare a Materials Handling Plan (MHP), which shall include the following information:
· Reuse of Contaminated Soil
· Stockpiling/Staging Requirements and Procedures
· Waste Characterization
· Off-Site Disposal and Transportation
· Waste Disposal Documentation
· Backfilling and Capping
· Decontamination Procedure
[If addressing groundwater, include as applicable:] 
· Contaminated Groundwater Management Procedures
· Emergency Response Procedures
A description of the MHP components is provided in the following Paragraphs. The MHP shall be submitted as a draft for review by the Engineer. The MHP will incorporate all comments and then be finalized for approval.
[Include the following for all Contracts that include handling of contaminated soil]
Contaminated Soil Management Procedures
Excavated materials from the Project will generally be reused where generated, or characterized and disposed at a licensed disposal/recycling facility.
[bookmark: _Toc428882449][Include the following language pertaining to reusing contaminated soil as backfill material for linear construction Projects.]
[If reusing soil, insert as applicable:]
Excavated contaminated soil can be reused on site as backfill material[If applicable: within the linear construction corridor], preferably in the same parcel from which it was excavated, except when it contains free and/or residual product. Excavated soils will be inspected by the Engineer for visual evidence of free and/or residual product for instances where soil will be reused as backfill material on site.  Soil containing free and/or residual product must be disposed at an off-site licensed disposal/recycling facility.
[Include the following for all Contracts that include handling of contaminated soil]
Stockpiling/Staging Requirements and Procedures
If the contaminated soil is to be stockpiled, the Contractor shall coordinate with the Engineer to determine the best option for the temporary stockpiling/staging of materials. The Contractor shall obtain approval from the Engineer prior to moving contaminated soil within the site (away from the immediate work location) for fill/disposal/storage.
All proposed stockpile locations (temporary or longer-term) for contaminated material shall be identified on a site plan and presented to the Engineer for approval two weeks in advance of stockpiling activities. In the event that materials requiring off-site transportation are generated that have not been fully characterized for waste disposal, the Contractor shall coordinate with the Engineer to determine the best options for the temporary storage of this material. Once a designated staging area is approved by the Engineer, these soils shall be stockpiled in accordance with the following minimum handling criteria:
· Excavation, material handling and stockpiling shall be performed in a manner that minimizes the mixing of materials containing different levels and types of contamination in accordance with N.J.A.C. 7:26E-5.2(b).
· No re-handling of soils in designated, temporary stockpile storage areas shall be carried out without the approval and presence of the Engineer. No material shall be removed without suitable segregation, stockpiling, sampling, testing and characterization and completion of a bill of lading and/or hazardous or non-hazardous waste manifest.
· The transfer of all materials from excavation(s) to the designated staging area shall be conducted in such a manner as to not allow the spread of contaminated materials. Transfer of contaminated soils shall be performed in accordance with all applicable waste transportation and management requirements. At a minimum, all soils transported by truck shall be covered to minimize fugitive dust.
Stockpiled contaminated materials shall be placed on an impervious surface lined with polyethylene sheeting (with a minimum thickness of 20 mils) within the designated temporary stockpile storage areas. Excavated material shall be stockpiled.  The stockpile will be securely covered with polyethylene sheeting at the end of each work day and maintained throughout the stockpile period to prevent wind dispersion and contact with precipitation.  If dust suppression becomes necessary during the soil stockpiling, at the discretion of the Engineer, exposed soils shall be wetted.
If any petroleum contaminated soil is encountered, the soil shall be removed from the excavation to the extent practical and necessary to complete the proposed work. The petroleum contaminated soil shall be stockpiled separate from other soil. 
All material entering or leaving the staging area shall be under the direct supervision of the Contractor. Stockpiles shall be inspected by the Contractor at a minimum of once each week and after every storm event. Inspection results will be recorded in a Daily Log to be maintained at the site and available for inspection by the Engineer or designee. A copy of the inspection log will be provided to the Engineer with other weekly submittals.
Stockpile areas will be graded to shed water such that storm water runoff is diverted from stockpiled materials and hay bale berms/silt fencing will be placed around the perimeter of the area. Hay bales will be used as needed near catch basins, surface waters and other discharge points. Stockpile slopes will be no steeper than 1 horizontal to 1 vertical (1:1).
Soil movement on site will be recorded on a Daily Soil Tracking Log to record all incoming and outgoing material for the duration of disposal activities. The log will include up-to-date records that identify the origin of each waste stream in the staging area; indicate the date the materials were received; list the specific storage location; indicate the date the materials were transported from the storage area to the final destination; and the location of the final destination.
[Include the following for all Contracts that include off-site disposal of contaminated soil as determined by soil quality data that exceeds the most stringent NJDEP Soil Remediation Standards.]
[bookmark: _Toc440629339][bookmark: _Toc428882451][bookmark: _Toc55466952][bookmark: _Toc78463756]216.06	Waste Characterization
1. Waste Characterization
For off-site disposal purposes, the Contractor is responsible for collecting representative samples of the contaminated soil and submitting the samples to a New Jersey State certified laboratory for analysis. The Contractor shall sample and analyze material in strict accordance with the most recent versions of the NJDEP Field Sampling Procedures Manual. The disposal facility will dictate the waste characterization analytical parameters and sampling frequency. 
The Contractor shall determine the process for waste characterization. If the Contractor decides to sample soil in areas designated for removal prior to excavation, the Contractor shall provide a sampling and analysis plan for in-situ waste characterization that meets the licensed disposal/recycling facility requirements. If the Contractor decides to stockpile the soil prior to disposal, the Contractor shall provide a sampling and analysis plan for stockpiled soil waste characterization that meets the licensed disposal/recycling facility requirements. The selection between in-situ and stockpile waste characterization may be dictated by the ability to stockpile the soil within the Project area pending disposal.
The results of the waste characterization analysis will determine whether the contaminated soil is hazardous or non-hazardous (i.e., ID-27) waste.
[Include the following for all Contracts that include off-site disposal of contaminated soil, whether hazardous or non-hazardous]
Off-Site Disposal and Transportation
Prior to disposal activities, the Contractor shall ensure that all operations associated with disposal/recycling of materials are in compliance with applicable Federal and New Jersey Department of Transportation regulations, as well as all applicable local requirements.  The transporters of solid or hazardous waste shall hold an A-901 license for the collection or disposal of solid or hazardous waste and a Certificate of Public Convenience and Necessity (CPCN) for solid waste, pursuant to NJSA 13:1E-126 et. seq. and NJSA 48:13A-1 et. seq. 
The Contractor shall specify the proposed transportation/storage/disposal (TSD) facility.  A commitment letter will be obtained from the TSD facility indicating the capacity to accept the type and volume of waste material and stating that it will be open for business during the Contract duration to accept the volume of waste materials. The Contractor shall ensure that the hauler of record and TSD facility possess the proper licenses, credentials and experience to transport and dispose of the subject material.
The Contractor shall provide the Authority with a list of permitted alternative TSD facilities to be utilized in the event the approved facility ceases to accept waste materials generated under this Contract. The Authority will not bear any additional costs if the alternative TSD facility is used for waste disposal.
The Contractor shall maintain a Daily Soil Tracking Log that will record the source location, type, quantity, and characteristics of all excavated, stockpiled, and transported regulated material.
The Contractor shall comply with all applicable regulations, including, but not limited to: 
· Vehicle placard requirements
· Container requirements
· Manifest requirements
· Responsibilities and requirements for collectors and haulers of hazardous and non-hazardous solid waste
· Posted weight limitations on roads and bridges
· Other local restrictions on storage and transportation of waste/debris
Any material deemed hazardous shall be removed from the site within 90 days as per NJDEP regulations (NJAC 7:26). No hazardous material shall be reused. 
Excess contaminated non-hazardous soil not designated for reuse as backfill material must be disposed off-site within 180 days of excavation as per NJDEP regulations (NJAC 7:26). The licensed hauler shall transport the contaminated soil directly to the selected disposal facility.  A non-hazardous bill-of-lading (BOL) will be used to document the transportation and final disposition of contaminated soil during construction.  The Authority will be identified as the generator associated with the BOL and the Authority or designee will sign each BOL. The soil designated for off-site disposal will be trucked off-site to the selected licensed TSD facility.  
Containers of waste will be immediately sealed as each container is filled. The Contractor shall continuously maintain custody of all non-hazardous and hazardous material generated at the work site including security, short term storage, transportation and disposition until custody is transferred to the off-site TSD facility.
Should the disposal facility reject material transported from the site, and said material is returned to the Project site, the material shall be separately stockpiled in an area that does not “cross contaminate” other materials, compromise construction activities, or violate existing permits and approvals. The Contractor, in consultation with the Authority, shall assess said stockpiled material for disposal options. 
Potentially contaminated soil designated for additional testing will be stockpiled in accordance with the Materials Handling Plan. The types and frequencies of tests to be conducted will be based on knowledge of the material, previous pre-characterization and waste characterization data, conditions encountered during excavation, and the permit requirements of the receiving recycling or disposal facility.
[Include the following for all Contracts that include waste disposal]
Waste Disposal Documentation
The Contractor shall maintain copies of all documentation and submit copies of each of the following to the Engineer:
Waste characterization sampling logs, sample location maps, and laboratory analysis reports;
Documentation of the disposal facility’s regulatory permit to accept waste and specific disposal analytical/procedural requirements criteria for accepting waste;
Documentation of the disposal facility's acceptance of the regulated material prior to transporting any material off site;
Transportation manifests/bills of lading; and,
Waste disposal recycling documentation (e.g., weight tickets) in hard copy and electronic (spreadsheet) formats from the receiving facility.
Copies of each manifest/bill of lading shall be submitted to the Engineer within seven business days following transportation from the site, and within five business days after delivery to the disposal facility. All manifests/bills of lading must be fully executed by the disposal facility for this task to be considered complete.
[Sites regulated by the New Jersey Technical Requirements for Site Remediation (N.J.A.C. 7:26E) require backfill material to meet NJDEP clean fill requirements. Include the following for all Projects that include excavation of contaminated soil and the associated backfilling.]
Backfilling and Capping
[Include the following for all Contracts of linear construction Projects]
Excavated material from the linear construction corridor may be reused as backfill as long as it does not contain free or residual product (petroleum contaminated soil).  
[Include the following for all Contracts for both linear construction and non-linear construction Projects where contaminated soil is being handled.]
Imported backfill material must comply with the NJDEP’s April 2015 Fill Material Guidance for SRP Sites.  The Contractor shall submit the clean fill source and supporting documentation to the Engineer prior to the start of construction to demonstrate it meets certified clean fill requirements.  
If the excavated soil is to be amended and reused, the excavated soil must be amended with material that meets the clean fill rules.
[Include the following for all Contracts that include handling of contaminated soil and groundwater]
Decontamination Procedures
The Contractor shall designate an area for implementing decontamination procedures (e.g., steam cleaning, manual scrubbing, etc.) for all equipment contacting contaminated material and vehicles leaving the site.  The Contractor shall remove soil from the truck tires as needed to ensure that contamination is not tracked off site.  In addition, all roads in the construction area will be swept to keep the roadway free of dirt and debris.  Recovered wastes resulting from decontamination shall be properly characterized, transported and disposed off-site in accordance with applicable Federal, State, and local requirements. 
[Include the following for all Contracts that include handling of contaminated groundwater]
[bookmark: _Toc340571164]Contaminated Groundwater Management Procedures
Groundwater dewatering during construction will be necessary.  Groundwater throughout the Project is known to be or assumed to be contaminated (see Section 216.02). Thus, the contaminated dewatering fluids shall be removed from the excavation and disposed properly.
The Contractor shall select the groundwater disposal method based on anticipated dewatering rates, treatment options, proximity of storm sewers and surface water bodies, the permeability of the subsurface materials, and groundwater quality as determined by an Engineer engaged by the Contractor. The Pollution Prevention Control (PPC) Plan shall document the method for handling, treatment, and disposal of contaminated groundwater.  
The potential options for managing the generated groundwater are: 
1. Discharge to surface water; 
Discharge to groundwater; 
Discharge to a sanitary sewer; and 
Transportation to a permitted treatment facility.
Discharge to surface water will require a New Jersey Pollutant Discharge Elimination System (NJPDES) Discharge to Surface Water (DSW) Permit issued by the NJDEP Division of Water Quality. The NJDEP provides a General Groundwater Remediation Cleanup (BGR) permit for non-petroleum contamination, which authorizes discharges of treated groundwater to surface waters. 
NJPDES Discharge to Ground Water (DGW) Permits can also be issued by the NJDEP Site Remediation Program.   
Discharge to a sanitary sewer will require a permit from the receiving utility.
If the dewatering effluent requires treatment prior to discharge to surface water or discharge to groundwater, it is likely that a Treatment Works Approval will be required from the NJDEP Division of Water Quality prior to application for the discharge permit.
The Contractor shall apply for and obtain a Construction Dewatering General Permit (B7) from the NJDEP Division of Water Quality for the authorization of a short term groundwater discharge for lowering the groundwater table during construction related dewatering of uncontaminated groundwater. Discharges associated with industrial processes, site remediation activities, and sanitary sewerage systems are not covered under the General Permit B7.
The Contractor shall also apply for and obtain a Water Allocation Permit from the NJDEP's Division of Water Supply and Geoscience, when the pumping or lowering of any groundwater at an average rate of 100,000 gallons per day, over a 30-day period. 
Permitting information can be found on the following NJDEP permitting webpages:
· NJDEP BGR DSW Permitting: https://www.nj.gov/dep/dwq/gp_bgr.htm
· NJDEP DGW Permitting: https://www.nj.gov/dep/dwq/dgw_home.htm
· NJDEP Treatment Works Approval: https://www.nj.gov/dep/dwq/twa.htm
· NJDEP Dewatering Permitting: https://www.state.nj.us/dep/watersupply/a_wtable.html
At all times, the Contractor shall maintain and operate proper and adequate dewatering in order to keep the construction site dry and in such condition that construction of structures and placement and compaction of fill and backfill may proceed unhindered by saturation of the area. The Contractor shall provide and maintain pumps, well points, sumps, suction and discharge lines, or other dewatering system components necessary to convey all water away from excavations. The Contractor shall prevent surface water from flooding or spilling into excavations.  
The Contractor shall obtain any local and State permits required for construction dewatering as discussed above.  Cost of permits shall be paid by the Contractor. The Contractor shall adhere to all terms of the environmental permits.
All discharges from dewatering activities to surface waters, groundwater, or storm sewers shall be free of sediments. The Contractor shall collect effluent samples from the treatment system at the frequency required by the permit and analyze the samples for the parameters specified in the permit. The Contractor shall provide the sample results to the Engineer to document that the discharge meets the permit limits. 



Division 300 - Pavement
[bookmark: _Toc261253390][bookmark: _Toc317167009][bookmark: _Toc78463757]Section 302 - Hot Mix Asphalt (HMA) Pavements
[bookmark: _Toc54269618][bookmark: _Toc78463758][bookmark: _Toc317167010]302.01	Description
 [Include the following with bridge deck repair Contracts:]
[Note to Designer:  All deck repair Contracts shall use HMA grade 64 Surface Course.  If the existing surfacing exhibits moderate stress such as shoving and rutting, the designer can propose HMA grade 76 Surface Course at specific locations subject to the approval of the Authority’s Project Manager.  Temporary Surfacing shall be the lowest grade surface course to be used in the Project.
The following is added after the second paragraph:
All references made to Hot Mix Asphalt (HMA) shall be replaced with Warm Mix Asphalt (WMA).	
The Contractor shall construct a surface course of 12.5L76 within pavement removal areas and at locations shown on the Plans.  Warm Mix Asphalt (WMA) surface course shall be compacted to a thickness of 2 ½” and constructed in accordance with the Plans, as directed by the Engineer, or as otherwise specified. 

[bookmark: _Toc78463759]302.02	Materials
 [Include the following with bridge deck repair Contracts:]
[Note to Designer:  All deck repair Contracts shall use HMA grade 64 Surface Course.  If the existing surfacing exhibits moderate stress such as shoving and rutting, the designer can propose HMA grade 76 Surface Course at specific locations subject to the approval of the Authority’s Project Manager.  Temporary Surfacing shall be the lowest grade surface course to be used in the Project.
The following is added:
The HMA Bridge Surfacing mixture to be used for Temporary Surfacing and the Force Account for Emergency and Routine Bridge Repairs shall be  [Insert HMA Surface Course – See Note to Designer]
At the Contractor’s option and subject to the approval of the Engineer, the Contractor may use a higher grade HMA Surface Course for the Temporary Surfacing and the Force Account for Emergency and Routine Bridge Repairs at no additional cost to the Authority. 
[bookmark: _Toc317167012][bookmark: _Toc78463760]302.05	Methods of Construction
(G) Storing or Holding the Mixture 
[Include the following with bridge deck repair Contracts:]
The following is added after the first paragraph:
The Contractor shall have at its disposal a portable heated asphalt storage unit with a minimum four ton capacity for the purpose of having hot mix available for the emergency pavement replacement and emergency concrete deck replacement items when material is not available from the asphalt plant.  The asphalt storage unit shall be of triple wall construction heated with infrared propane gas burners that supply no more than 45,000 BTU per hour.  The unit shall be capable of holding hot asphalt at the proper laydown temperatures for a minimum of 48 hours.  The temperature of the inside skin of the storage unit shall not exceed 280ºF.  Any associated cost shall be included in the unit prices bid for HMA items.
(H) Placing Limitations.
 [Include the following with bridge deck repair Contracts:]
The following is added after the seventh paragraph:
Emergency and Routine Repairs
In the event that the HMA bridge surfacing cannot be placed at areas of deck slab replacement due to adverse weather conditions or other unforeseen events, the Contractor shall place temporary asphalt surfacing over the spall area, bridge resurfacing area or deck slab replacement area, when so directed by the Engineer, to allow the closed lane to be opened to traffic.  
Just prior to placement of the temporary surfacing, the Contractor shall apply an approved bond breaker to the surface of the membrane waterproofing in order to facilitate subsequent removal of the temporary surfacing.  Placement and compaction of the temporary surfacing shall be as specified herein for asphalt pavement courses.
After the affected lane can again be closed, the Contractor shall remove the temporary surfacing, being careful so as not to cause damage to the waterproofing membrane.  Saw cutting shall be performed, as may be required, to properly and safely remove the temporary surfacing and to provide vertical faces in the existing adjacent asphalt surfacing.  Any damage caused to the concrete deck slab shall be repaired to the satisfaction of the Engineer prior to placement of the HMA bridge surfacing.  Any damage to the membrane waterproofing shall be repaired or the membrane replaced as directed by the Engineer.  Repairs or replacement of membrane and/or repairs to concrete deck slabs shall be made by the Contractor at no additional cost to the Authority.
 Spreading and Finishing
[Include the following with bridge deck repair Contracts:]
The following is added after the ninth paragraph:
In situations where paving is completed shortly before opening of the lane to traffic and the newly placed asphalt surfacing has not sufficiently cooled, the Contractor shall, upon direction by the Engineer, water down the pavement to accelerate the cooling off process.  Any associated cost shall be included in the HMA items bid in the Proposal. 
Compaction
Compacted Thickness  
[Include the following with all bridge deck repair Contracts:]
The following is added:
HMA paving mixture placed for bridge surfacing or for approach roadway surfacing shall be placed in one layer to the compacted thickness prescribed in the Standard Specifications which will achieve a smooth profile using the bridge armor joints and/or the bridge profile for control, or as directed by the Engineer.  The details shown on the plans shall be followed for transitioning the new pavement to the existing pavement.
The Contractor shall pave so that in the final compacted state, the asphalt surfacing meets top of armoring or if there is no armor joint the surfacing meets joint headers or abutment headblocks with an allowable tolerance of + ⅛ inch to + ¼ inch.  In order to achieve the desired grades, a smooth profile and a smooth riding pavement surface, the Contractor shall employ string lining to take elevations to establish pavement lift control points at the appropriate spacing, as necessary, to develop a profile that meets the aforementioned requirements.
Rolling.
The following is added:
The use of vibrating rollers on bridges will not be permitted.
[bookmark: _Toc317167014][bookmark: _Toc78463761] 302.09	Measurement
 [Include the following, as needed, with all Contracts that include paving:]
The following is added:
Temporary Surfacing will be measured by the total weight of the asphalt concrete mixture required, placed as prescribed in the Plans, or otherwise directed by the Engineer, and as determined from certified scale weights.  Temporary Surfacing will not be measured for payment when temporary surfacing is applied because the Contractor is not able to finish work within allowable lane, roadway, shoulder and/or ramp closing durations (see Division 800).  Removal and disposal of temporary surfacing will not be measured separately for payment.  Labor equipment and materials required for furnishing and applying bond breaking agent to the membrane waterproofing will not be measured separately for payment.
[bookmark: _Toc475933076][bookmark: _Toc73107153][bookmark: _Toc77561640][bookmark: _Toc229306533][bookmark: _Toc261253394][bookmark: _Toc317167015][bookmark: _Toc78463762]302.10	Payment
[Include the following with bridge deck repair Contracts:]
Payment for Temporary Surfacing will be made in accordance with Section 532.
No separate payment will be made for the labor, equipment and materials required for the removal and disposal of temporary surfacing, or for the furnishing and applying the bond breaking agent placed on the membrane waterproofing, but the costs thereof will be paid for under Section 532. No payment will be made for temporary surfacing that is installed because the Contractor is not able to finish work within allowable lane, roadway, shoulder and/or ramp closing durations (see Division 800).
[bookmark: s30103][bookmark: s30105][bookmark: s30107][bookmark: _Toc78463763]Section 304 – Portland Cement Concrete Pavement
[Include the following with Contracts that include sawcut grooving:]
[bookmark: _Toc78463764]304.04	Methods of Construction.
1. Surface Texture.
The 2nd paragraph is deleted and replaced with the following:
Grooves for new or completely resurfaced bridge decks shall be rectangular in shape and shall conform to the following dimensions:
Width	1/8 inch ± 1/32 inch
Depth	3/16 inch ± 1/16 inch
Spacing	3/4 inch ± 1/16 inch
[Include the following with Contracts that include concrete:]
1. Defective Work.
Replace the last sentence with the following:
If such examination discloses the pavement to be of less than the required thickness, or to contain cracks or other defects, the Engineer will require the Contractor to remove such defective work and replace it with pavement meeting the requirements of the Plans and Specifications, without cost to the Authority, in accordance with Subsection 905.23(E).
[bookmark: _Toc78463765]304.06	Payment
[Include the following with Contracts that include concrete:]
The third paragraph is replaced with the following:
Quality acceptance for strength and durability for the various Portland cement concrete items, listed above, will be made in accordance with Subsection 905.23.
[bookmark: _Toc475933120][bookmark: _Toc73107154][bookmark: _Toc77561641][bookmark: _Toc229306552][bookmark: _Toc317167036]
Division 400 - Structures
[bookmark: _Toc476380614][bookmark: _Toc527346561][bookmark: _Toc530372796][bookmark: _Toc533566175][bookmark: _Toc229306559][bookmark: _Toc475933152][bookmark: _Toc73107157][bookmark: _Toc77561645][Include the following with new bridge construction or deck construction Contracts:]
[bookmark: _Toc78463766]Section 401 – Concrete Structures
[bookmark: _Toc78463767]401.12	Machine Finishing of Bridge Decks.
1. Deck Surface Requirements.  
Delete the 6th paragraph in its entirety and replace with the following:
After the bridge decks and approach slabs are completed, a qualified Deck Rideability QC Contractor shall perform a ride quality test using an approved lightweight road profiler as specified in Subsection 923.44.
The following is added:
Ride Quality Test.
High speed profilographs and simulated profilographs will not be permitted as an approved equal.
The QC Contractor shall conduct the test as follows:
a) Obtain profile index values for bridge deck slabs and approach slabs.  
b) Obtain profiles in each wheel path (2 feet off lane line) of each lane and in shoulder areas to within 12 inches of the barrier parapet.
c) Average the profile index values for the bridge deck slab including the approach slabs for each of the left and right wheel path for each lane. The average value must not exceed 15 inch/mile (as computed by the test equipment) for each lane. 
d) Localized Slab Requirements - After the test is complete, correct individual bumps or depressions that exceed 2/10 inch from the blanking band on the profilograph trace. (These are localized areas that the trace has defined during the full length test on the deck and approach slab.) 
The deck surface must then meet a 1/8 inch in 10 feet straightedge check made longitudinally and transversely.
The Engineer shall be made witness to all profilograph measurements and review/approve all index calculations.
Correct the major and localized areas of the bridge deck and approach slabs identified above that do not pass the Ride Quality Test, as described in Subsection 401.12 (D) (2) “Corrective Work”, presented below.
Corrective Work.
After the test described in Subsection 401.12 (D) (1) “Ride Quality Test” has been performed, complete the corrective work, if required, at no cost to the Authority and before doing the final saw cut grooving.
Complete corrective work as follows:
Plane the deck according to Subsection 401.12 (D) (3) “Grind Bridge Deck.”
a) Limit concrete removal by planning so that the final bar cover is not less than the Plan cover minus 1/2 inch (13 mm).
b) If the final bar cover limits cannot be met, perform the corrective work as directed by the Engineer.
c) Ensure that the final riding surface complies with this Specification and the requirements for a saw cut grooving finish per Subsection 401.17(F) (3).
d) If necessary, use a hand grinder to correct bumps with a profile base line of 5 feet (1.5 m) or less.
e) Have planed surface retested as described in Subsection 401.12 (D) (1) “Ride Quality Test,” to ensure that the ride quality meets the requirements of this Specification.
 Grind Bridge Deck.
This work includes grinding concrete bridge decks and approach slabs to provide proper drainage and riding characteristics to the pavement surface.  Perform the work according to these Specifications and the Plans. Sawcut grooved finish shall be performed after all of the bridge deck slab and approach slabs have been checked for conformance to the specification, and all corrective work has been completed.
Referenced Documents
Georgia Department of Transportation Test No. 78 (See Appendix H).
Personnel
Deck Rideability QC Contractor’s personnel shall meet the requirements set forth under Subsection 104.06.
Equipment
Grinding Equipment
Use power driven, self-propelled grinding equipment with these characteristics:
· Diamond blades designed to smooth and texture Portland Cement concrete pavement 
· Effective wheel base of at least 12 feet
· Pivoting tandem bogey wheels at the front of the machine
· Rear wheels arranged to travel in the track of the freshly cut pavement
· Grinding head with the center no further than 3 feet forward from the center of the back wheels
· Ensure that the equipment:
· Cuts or planes at least 3 feet wide
· Operates without encroaching on traffic movement outside the work area
· Grinds the surface without causing spalls at cracks, joints, or other locations
Periodically check the equipment to ensure that it is in proper working order, especially the wheel “roundness” on the grinding equipment.  Immediately correct “out-of-round” wheels.
Profilograph
Use the profilograph to test the ride quality of the surface of concrete bridge decks and approach slabs.
Construction
Grind the deck slab and approach slab surface areas that do not conform to smoothness requirements defined under Subsection 401.12 (F)(1) “Ride Quality Test”, or as required to promote drainage.
Grind the surface areas as follows:
· Maintain a constant cross slope between grinding extremities in each lane to ensure that grinding provides positive lateral drainage.
· Grind the entire area designated by the Engineer until the deck slab surfaces of the adjacent sides of transverse joints are in the same plane. 
· Texture the deck surface, but do not grind extra depth to eliminate minor depressions.
· Remove grinding residue before it is blown by traffic action or wind. Do not allow residue to flow into gutters, drainage facilities, or across lanes used by public traffic.
· To regrind areas to meet the smoothness or final surface finish, regrind the entire lane width in the area to be corrected. Regrinding of just a portion of the lane width, such as the wheel paths only, will not be permitted.
[Include the following with new bridge construction or deck construction Contracts:]
[bookmark: _Toc78463768]401.16	Test Specimens
1. Standards and Frequency of Testing Prior to Final Acceptance Testing.
1. Coulomb Test (AASHTO T277), Surface Resistivity Test (AASHTO TP95) and Ponding Test (AASHTO T259/T260).
Delete the last paragraph in its entirety and replace with the following:
Refer to Subsection 401.18(I) Acceptance Testing, for requirements for LMC and silica fume concrete overlays prior to final acceptance.  Refer to Subsections 905.21, 905.22 and 905.23, including modifications made in the supplementary specifications, for requirements of Quality Acceptance limit, testing and sampling.
 [Include the following with new bridge construction or deck construction Contracts:]
[bookmark: _Toc78463769]401.24	Payment
The first paragraph is replaced with the following:
Quality acceptance for strength and durability for the Items “Concrete Foundations for Ground Mounted Signs” and “Concrete Foundations for Overhead Sign Structures” will be made in accordance with the specified Performance Criteria Category within Table 2 of Subsection 905.23.
[bookmark: _Toc78463770]Section 403 – Steel Structures
[bookmark: _Toc229306561][bookmark: _Toc317167053][bookmark: _Toc78463771]403.06	Fabrication and Welding
Include the following in Contracts that include pedestrian bridges:
Formed steel flooring plates shall be welded at the supports with two ⅛ by 1 inch fillet welds through the holes in each valley.  The lapped edges of adjacent plates shall be welded together with a bead, 3 inches long, midway in the span between supports.
 [Include the following with any Contract requiring formed steel flooring]
[bookmark: _Toc229306563][bookmark: _Toc317167056][bookmark: _Toc78463772]403.18	Measurement
Formed steel flooring will be measured by the square foot.
[bookmark: _Toc229306564][bookmark: _Toc317167057][bookmark: _Toc78463773]403.19	Payment
Payment will be made under:
PAY ITEM	PAY UNIT
Formed Steel Flooring for Pedestrian Bridges	Square Foot
[bookmark: _Toc229306565][bookmark: _Hlk12367547][Include as needed with timber fender repair Contracts:]
[bookmark: _Toc317167058][bookmark: _Toc78463774]Section 405 - Piles
[bookmark: _Toc475933153][bookmark: _Toc73107158][bookmark: _Toc77561646][bookmark: _Toc229306566][bookmark: _Toc317167059][bookmark: _Toc78463775]405.01	Description
The following is added:
This section shall apply to furnishing, driving and cutting new treated timber piles or steel pipe piles, including dolphins (pile clusters) and battered piles, removal of an upper section of an existing pile and furnishing and placing new piles with pile shoe at the prescribed locations in accordance with the Plans and Specifications.  Pile shall be 70 foot in length for vertical and 80 foot for battered piles.
No test piles or pile load tests will be required.
[bookmark: _Toc475933159] [Include for Authority furnished sign structures.]
[bookmark: _Toc73107159][bookmark: _Toc77561647][bookmark: _Toc229306567][bookmark: _Toc317167060][bookmark: _Toc78463776]Section 406 - Sign Support Structures
[bookmark: _Toc475933160][bookmark: _Toc73107160][bookmark: _Toc77561648][bookmark: _Toc229306568][bookmark: _Toc317167061][bookmark: _Toc78463777]406.01	Description
The following is added:
This work shall also consist of the picking up, transporting to the site, and erecting the sign support truss assemblies and end frames that will be provided by the Authority.  This work shall also consist of the removal and salvaging of existing overhead sign structures.
[Include for Authority furnished ground mounted sign structures.]
The following is added:

This work shall also consist of the picking up, transporting to the site, and erecting the ground mounted sign support posts or poles and signs that will be provided by the Authority.  This work shall also consist of the removal and salvaging of existing ground mounted sign.
[Include for Authority furnished ground mounted sign structures.]
[bookmark: _Toc78463778]406.02	Materials
The following is added:

	Dense Graded Aggregate Base	902.07
	Joint Sealer	907.02(B)
	Treated Timber Posts	910.12
[bookmark: _Toc475933161][bookmark: _Toc73107161][bookmark: _Toc77561649][bookmark: _Toc229306569][bookmark: _Toc317167062][bookmark: _Toc78463779]406.04	Fabrication
The following is added:
Fabricating and furnishing of the overhead sign support truss assemblies and end frames will be by others.  The sign support structures will be stored at the Authority’s storage yard located at [insert location].
[Include for Authority furnished ground mounted sign structures.]
The following is added:
Fabricating and furnishing of the ground mounted sign support posts or poles and signs will be by others.  The sign support structures will be stored at the Authority’s storage yard located at [insert location].
[Include for all Contracts with timber supported ground mounted sign structures.]
1. Supports For Ground Mounted Signs
The following is added:
Timber posts and poles for ground mounted signs shall be fabricated from lumber of the sizes and lengths called for on the plans or as determined from field conditions. 
Sign Support Truss, Hangers, Walkway and Railway
The following is added:
The Authority will provide the sign support truss assemblies and end frames and the Contractor shall furnish, fabricate and install all other materials, such as sign hangers, horizontal support arms for walkways and luminaire support channels, walkway gratings, luminaire support channels, handrails, maintenance ladders and any other miscellaneous hardware necessary to make a complete installation at each location.
[Include for Authority furnished ground mounted sign structures.]
1. Sign Support Truss, Hangers, Walkway and Railway
The following is added:
The Authority will provide the ground mounted sign support posts or poles and signs and the Contractor shall furnish, fabricate and install all other materials, such as sign hangers, and any other miscellaneous hardware necessary to make a complete installation at each location.
[bookmark: _Toc475933162][bookmark: _Toc73107162][bookmark: _Toc77561650][bookmark: _Toc229306570][bookmark: _Toc317167063][bookmark: _Toc78463780]406.05	Erection of Sign Support Systems
The following is added after the first paragraph:
Prior to removing an existing sign structure or installing a new one, the Contractor shall submit details of the operation to the Engineer for approval at least 72 hours in advance.
[Include in Contracts involving removal of existing overhead sign structures.]
The following existing overhead sign structures shall be removed as a part of this Contract:
Span Sign Structure No. [insert number], located at [insert location].
Cantilever Sign Structure No. [insert number], located at [insert location].
Butterfly Sign Structure No. [insert number], located at [insert location].
These existing sign structures shall not be removed until they are no longer necessary.  Any existing sign panels that conflict with a new traffic pattern shall immediately be removed from the sign structure and the sign illumination shall also be disconnected.
All sign panels, truss frames, arms, walkways, lighting, hardware, etc. that is deemed salvageable by the Engineer shall be loaded, transported and off-loaded by the Contractor to the Authority’s storage yard located at [insert location].  Any non-salvageable items shall be disposed of in a satisfactory manner off Authority property by the Contractor.
[Include for Authority furnished ground mounted sign structures.]
[bookmark: _Toc78463781]406.06	Sign Structure Foundations
1. Foundations For Ground Mounted Signs
The following is added:
Install stainless steel bolt, lock washer and nut in the bottom of the sleeve.  Place timber post, with shim plates attached, in the sleeve in the excavated foundation. Carefully set the sleeve, using the temporary framing to ensure proper location.  Seal the opening between the post and concrete with silicone joint sealer to prevent water infiltration into the sleeve.
Limit field cutting of posts or poles to a minimum. Field treat the cut area with the original post or pole preservative.
Sign structure footings shall be removed to a depth two (2) feet below finished grade and backfilled.  Removal of the sign structures and footings shall be performed with extreme care so as to avoid damage to the facilities of the Authority and to prevent any needless interference or delays to Authority patron traffic.
[Include for Authority furnished sign structure.]
The following overhead sign structures shall be erected as part of this Contract:
Span Sign Structure No. [insert number], located at [insert location].
Cantilever Sign Structure No. [insert number], located at [insert location].
Butterfly Sign Structure No. [insert number], located at [insert location].
[bookmark: _Toc475933163]The Authority will furnish the sign support truss assemblies and end frames and the Contractor is responsible for furnishing all labor equipment necessary for delivering these items to the job site, erecting them on new pedestals, furnishing and installing all other required materials, such as sign hangers, horizontal support arms for walkways and luminaire support channels, walkway gratings, luminaire support channels, handrails, maintenance ladders and miscellaneous hardware resulting in a completed overhead sign structure in accordance with the plans, specifications and as directed by the Engineer.
Removal and salvaging of electronic sign systems from overhead sign structures that are to be removed shall be as specified in Division 600.
[bookmark: _Toc475933164][bookmark: _Toc73107163][bookmark: _Toc77561651][bookmark: _Toc229306571][bookmark: _Toc317167064][bookmark: _Toc78463782]406.07	Measurement
[Include for Contracts involving removal of existing sign structures.]
The following is added:
Removal of overhead sign structures will be measured on a lump sum basis for each span, cantilever or butterfly type sign structure, and shall also include the removal of the existing footings and the delivery of all salvageable components as described in Section 406.05.
[Include for Authority furnished ground mounted sign panels.]
Timber posts and poles for all Ground Mounted Signs will be measured in Linear Feet.
Excavation, formwork, concrete, steel post sleeves and fasteners for timber posts for Ground Mounted Signs will not be measured for payment, but the cost thereof shall be included in the bid price for the Timber Posts and Timber Poles.
 [Include for Authority furnished sign structures.]
Installation of new overhead sign structures will be measured on a lump sum basis for each span, cantilever or butterfly type sign structure, and shall include the pickup, delivery and complete installation as described in Section 406.05.
[bookmark: _Toc475933165][bookmark: _Toc73107164][bookmark: _Toc77561652][bookmark: _Toc229306572][bookmark: _Toc317167065][bookmark: _Toc78463783]406.08	Payment
Replace the first paragraph with the following:
Quality acceptance for strength and durability  for the Items “Concrete Foundations for Ground Mounted Signs” and “Concrete Foundations for Overhead Sign Structures” will be made in accordance with the specified Performance Criteria Category within Table 2 of Subsection 905.23.
The following is added:
PAY ITEM	PAY UNIT
Remove Existing Span Sign Structure No. _____	Lump Sum
Remove Existing Cantilever Sign Structure No. _____	Lump Sum
Remove Existing Butterfly Sign Structure No. _____	Lump Sum
Install Overhead Span Sign Structure No. _____	Lump Sum
Install Overhead Cantilever Sign Structure No. _____	Lump Sum
Install Overhead Butterfly Sign Structure No. _____	Lump Sum
[bookmark: _Toc475933166][Include for Authority furnished ground mounted sign panels.]
PAY ITEM	PAY UNIT
Timber Posts, __” x __”	Linear Feet
Timber Poles, Class	Linear Feet
[bookmark: _Toc475933188][bookmark: _Toc73107167][bookmark: _Toc77561655][bookmark: _Toc229306575]Removal and salvaging of electronic sign systems from overhead sign structures that are to be removed shall be paid for separately under Division 600.
[Include the following in contracts with HLMR bearings:]
[bookmark: _Toc28252100][bookmark: _Toc78463784]Section 407 – High-Load Multi-Rotational Bearings
[bookmark: _Toc78463785][bookmark: _Toc28252101]407.02	Materials
The following is added:
HIGH-LOAD MULTI-ROTATIONAL BEARINGS	928.01
[bookmark: _Toc78463786]407.03	Qualified Manufacturers
[bookmark: _Toc28252102]Delete this entire Subsection.
[Include the following in contracts with laminated elastomeric bearings:]
[bookmark: _Toc78463787]Section 408 –Laminated Elastomeric Bearings
[bookmark: _Toc78463788][bookmark: _Toc28252103]408.02	Materials
The following is added:
LAMINATED ELASTOMERIC BEARINGS	928.02
[bookmark: _Toc78463789]408.03	Qualified Manufacturers.
Delete this entire Subsection.


[Include the following in contracts with seismic isolation bearings:]
[bookmark: _Toc78463790]Section 409 - Seismic Isolation Bearings
[bookmark: _Toc78463791]409.03	Qualified Isolator Manufacturers
[bookmark: s61607][bookmark: _Hlk27575590][bookmark: _Toc475933209][bookmark: _Toc73107172][bookmark: _Toc77561660][bookmark: _Toc229306587][bookmark: _Toc317167089]Delete the first paragraph and replace it with the following:
Refer to the Subsection 928.03 for approved suppliers.
Replace the first sentence of the second paragraph with the following: 
Substitution of an alternate isolation system not referenced above may be acceptable provided all revisions necessary to accommodate this substitution are completed by the Contractor to the satisfaction of the Engineer
 [The following shall be completed on a Project to Project basis:]
The following is added after the 4th paragraph:
The acceleration response spectra with [an X%] probability of exceedance in [XX] years is as follows:
	  Table 409-1 Acceleration Response Spectra

	T (sec)
	Sa (g)

	X.XX
	X.XXX


[bookmark: _Toc78463792]Section 416 – Permanent Sheeting
[Include the following if relevant to the Project’s scope of work:]
[bookmark: _Toc78463793]416.02 	Materials
Delete the materials reference to “Coal Tar Epoxy-Polyamide Coating” and replace it with the following:
COAL TAR EPOXY COATING	913.06
[bookmark: _Toc78463794]Section 417 - Bridge Deck Rehabilitation
[bookmark: _Toc73107173][bookmark: _Toc77561661][bookmark: _Toc229306588][bookmark: _Toc475933212][Include the following as necessary:]
[bookmark: _Toc317167090][bookmark: _Toc78463795]417.01 	Description
The following is added:
This work shall also consist of sawcutting the edges of existing pavement overlay and approach pavement to the depth shown on the Plans or as required by the manufacturer of the new deck joints; the removal and disposal of existing materials encountered within the limits of the new joint system including the cutting and removal of the existing steel armoring and plates, and the removal of the existing joint sealers, concrete deck and concrete headers; and the furnishing and installation of the complete elastomeric asphaltic plug joint system including new caulk, sealer, and steel plate.  Replacement of joints and joint material at barrier curbs, parapets and sidewalks with an elastic joint sealer is considered to be part of this item of work.
[bookmark: _Toc78463796]417.02 	Materials
[Include the following as necessary:]
[bookmark: _Toc475933218][bookmark: _Toc73107181][bookmark: _Toc77561668][bookmark: _Toc229306596][bookmark: _Toc317167098]In the Repair and Material Description table, replace the “Joint Seal Replacement, Type IV___” row with the following:
	Joint Seal Replacement, Type IV ____
	Preformed Elastomeric Joint Sealer.



In the Materials Delivered to Maintenance Facility table, replace the “High Early Strength Cement Patch Mix…” row with the following:
	Non-Shrink, High Early Strength Mortar with at least one-year shelf life
	56 – 50 lb. bags (1 pallet)



In the Materials to be Stock Piled in the Contractor’s Staging Area table, replace the “High Early Strength Cement Patch Mix…” row with the following:
	Non-Shrink, High Early Strength Mortar with at least one-year shelf life, to yield 2 C.Y. Each
	4 Each


[bookmark: _Toc78463797]417.14 	Payment
Replace the first paragraph with the following:
Quality acceptance for strength and durability for the various Portland cement concrete items listed above with an asterisk will be made in accordance with the specified Performance Criteria Category within Table 2 of Subsection 905.23.
[bookmark: _Toc78463798]Section 418 - Bridge Structural Repairs
[bookmark: _Toc282507789][bookmark: _Toc317167104][bookmark: _Toc78463799][bookmark: _Toc475933273][bookmark: _Toc73107189][bookmark: _Toc77561675][bookmark: _Toc229306599]418.10	Measurement
[Include the following for Contracts where rivets are to be replaced as a stand-alone item:]
The following is added:
Replace Rivets with High Strength Bolts shall be measured by each on an “if and where directed” basis.
[bookmark: _Toc317167105][bookmark: _Toc78463800]418.11	Payment
Replace the first paragraph with the following:
Quality acceptance for strength and durability for the various Portland cement concrete items listed above with an asterisk will be made in accordance with the specified Performance Criteria Category within Table 2 of Subsection 905.23.
 [Include the following for Contracts where rivets are to be replaced as a stand-alone item:]
The following is added:
Payment will be made under:
PAY ITEM	PAY UNIT
Replace Rivets with High Strength Bolts	Each
[bookmark: _Toc78463801][bookmark: _Toc475933280]Section 425 – Noise Barriers
[bookmark: _Toc78463802]425.08	Measurement.
The sixth paragraph is replaced with the following:
Caisson concrete, casing and tremie concrete, if used, will not be measured for payment.
[bookmark: _Toc78463803]425.09	Payment.
The eighth paragraph is replaced with the following:
Quality acceptance for strength and durability of the foundation caisson concrete used to support the noise barrier posts will be made in accordance with the specified Performance Criteria Category within Table 2 of Subsection 905.23.
[Include the following in Contracts with MSE walls::]
[bookmark: _Toc28252108][bookmark: _Toc78463804]Section 426 – Mechanically Stabilized Earth (MSE) Walls
[bookmark: _Toc387769570][bookmark: _Toc465885408][bookmark: _Toc78463805]426.01	Description.
This work shall include the design and construction of Mechanically Stabilized Earth (MSE) wall structures composed of precast concrete facing panels, cast-in-place and/or precast parapets, moment slabs, copings, concrete leveling pads, soil reinforcement elements, joint materials, fasteners, Select Backfill, and all other appurtenant items of construction within the Common Structure Volume (CSV) as shown on the Plans, included as part of the selected MSE Wall System, or as specified herein.
This work shall also include MSE wall structures constructed in two-stages at specified locations.  The primary stage shall consist of soil reinforcement elements and Select Backfill with a flexible facing which consists of welded wire and geosynthetics.  The secondary stage shall consist of precast concrete facing panels and all other appurtenances as shown on the Plans.  The sequence of construction shall be as shown on the Plans.
Design and construction of MSE walls shall be in accordance with the current editions of the AASHTO LRFD Bridge Design and Construction Specifications with Interims, except as noted otherwise herein. The design shall be in accordance with the current NJTA Design Manual and shall be signed and sealed by an engineer licensed in the State of New Jersey.
All labor, materials, equipment, and tools required to prepare the site, construct the leveling pad, construct the wall, place and compact the Select Backfill, and construct the coping and traffic barrier shall be supplied by the Contractor.
The following are defined for the allocation of responsibilities as described herein:
“Engineer” shall be defined in paragraph 101.02B.
“Engineer of Record” shall be defined as the Professional Engineer licensed in NJ, responsible for the preparation of the Contract Documents.
“Wall Manufacturer” shall be defined as the MSE wall supplier/vendor and shall also include a Professional Engineer licensed in NJ, responsible for the preparation of the Working Drawings and calculations associated with the MSE Wall.  
[bookmark: _Toc28252109][bookmark: _Toc78463806]426.02	Materials
Materials shall conform to the following Sections and Subsections:
CONCRETE	905.05
STEEL REINFORCING ELEMENTS	925.01	
GEOSYNTHETIC REINFORCING ELEMENTS	925.02	
SELECT BACKFILL FOR MSE WALLS WITH STEEL REINFORCING ELEMENTS	925.03	
SELECT BACKFILL FOR MSE WALLS WITH GEOSYNTHETIC REINFORCING ELEMENTS	925.04	
HIGH DENSITY POLYETHYLENE (HDPE) GEOMEMBRANE LINER SYSTEM	925.05	
CLASS 2 GEOTEXTILE FABRIC	925.06 
FILTER FABRIC	923.21
MSE WALL SYSTEMS	925.07
Precast concrete facing panels shall be Class P.
Materials shall conform to the current editions of AASHTO LRFD Bridge Design and Construction Specifications with Interims, modifications herein, and the provisions of the wall system selected for construction in the contract.
The Engineer of Record shall identify any unique conditions that may influence corrosion of metallic reinforcement including tidal, flood, shallow ground water, or stray electrical current and incorporate them into the Contract Documents.  The Wall Manufacturer shall determine corrosion protection in accordance with site specific conditions, current AASHTO LRFD Bridge Design and construction Specifications, FHWA Geotechnical Engineering Circular No. 11, and FHWA Corrosion/Degradation of Soil Reinforcements for Mechanically Stabilized Earth Walls and Reinforce Soil Slopes considering the potential for aggressive corrosion potential from these unique conditions identified.  
Where aggressive corrosion conditions are encountered, the use of soil reinforcements fabricated from stainless steel Grade 316L may be considered provided all connections are composed of like metals, or alternatively are fabricated from a combination of galvanization and sacrificial streel adequate to provide the required service life.  In such a case, design corrosion rates shall be submitted by the Wall Manufacturer for review and approval at the sole discretion of the Engineer of Record and final concurrence of the Authority.  
The Wall Manufacturer shall make recommendations regarding the corrosion rates that shall provide the required 75- or 100-year service life.  Galvanization shall be considered an acceptable form of metallic protection if in accordance with AASHTO LRFD Bridge Design Specifications. Aluminized and epoxy type coatings shall not be considered as an acceptable form of corrosion protection and shall not be approved for use. The Contractor shall furnish all metallic wall system components including, but not limited to steel straps, coil rods, coil loops, hairpin clips, with the same type of corrosion protection. Corrosion protection shall be galvanized unless otherwise approved by the Authority. 
The Contractor shall place connections between the wire facing and precast concrete panels 4 inches or more from reinforcing steel in the precast concrete panels, to reduce the viability of macrocell corrosion. The Contractor shall coat connections between wire facings and precast concrete panels with a non-conductive bonding agent applied on all surfaces in contact with the precast concrete panels and fill between the wire facing and precast concrete panels. The non-conductive bonding agent shall have a resistivity of 50,000 ohm-cm or more and be applied at the maximum thickness recommended by the manufacturer. 
The use of Geosynthetic Reinforcing will only be allowed where specified on the plans. 
If geosynthetic reinforcement is connected to wall panels with metallic connection components, both the geosynthetic and metallic materials must be evaluated for electrochemical conditions of their respective material types and the Select Backfill material must satisfy the requirements of both 925.03 and 925.05 to ensure electrochemical compatibility.  
Select Backfill conforming to the requirements herein shall be used within the CSV as shown on the Plans and specified in Subsection 925.03 and/or 925.04 and may be procured from off-site sources or from on-site borrow excavation.
Except as may be modified within this Section, all applicable provisions of Sections 400 and 900 shall apply in furnishing and installing MSE Wall Systems.
Levelling pads shall conform to the requirements of the Wall Manufacturer.
The Contractor shall make their own arrangements to purchase the materials and services from one of the Wall Manufacturers. Selection of only one (1) wall system, type and material of soil reinforcing element and connection element will be permitted per Project. No more than one (1) Wall Manufacturer will be permitted for use on the Contract.
An on-site technical representative from the selected Wall Manufacturer shall be present to assist and instruct during the installation of the first two-panel courses of the first wall in the contract, as a minimum. 
[bookmark: _Toc78463807]426.03	Methods of Construction.
(A) General.
Methods of construction shall conform to the current editions of AASHTO LRFD Bridge Design Specifications with Interims and AASHTO LRFD Bridge Construction Specifications with Interims, modifications herein and the provisions of the permitted wall system selected for construction in the contract.
Clearing, grubbing, and excavation shall be performed in accordance with Division 200, and as required by the Plans.  If poor subgrade conditions are encountered in the opinion of the Engineer, the Engineer of Record shall be notified prior to the continuation of wall construction. 
Each shipment of wall components shall be clearly marked with the Wall Manufacturer’s name and batch identification. The Contractor shall provide an on-site storage area from time of delivery until installation.  The Contractor shall protect all wall components from dirt, water and other sources of damage. Reinforcing elements shall be protected from cutting, distortion, or other damaging conditions during loading, transportation and unloading at the site.  
Leveling pads shall be surveyed following installation prior to setting the first course of panels, and the results shall be submitted to the Engineer.  
Reinforced wall fill placement shall closely follow erection of each course of facing panels. Select Backfill shall be placed in such a manner to avoid damage or disturbance of the wall materials, misalignment of facing panels, or damage to soil reinforcement or facing members. The Contractor shall place backfill to the level of the connection and in such a manner as to ensure that no voids exist directly beneath reinforcing elements.
Select Backfill shall be placed in maximum 12” thick loose lifts.  Select Backfill shall be compacted to a minimum of 95% of the maximum dry density as determined by AASHTO T99 (Standard Proctor) or greater if specified by the Wall Manufacturer. The in-place compacted dry density of the Select Backfill shall be tested in accordance with AASHTO T310 Method B.  In-place field density testing should be performed every 500 feet linearly after each succession of placement of lifts totaling 3 feet vertically.  If the wall is less than 500 feet long, a minimum of two locations shall be tested per wall after each succession of placement of lifts totaling 3 feet vertically.  Additional testing may be performed if deemed necessary by the Engineer.  If greater than 30 percent of Select Backfill is retained on the ¾” sieve, laboratory Standard Proctor (AASHTO T99) and field density testing (AASHTO T310) is not required, and satisfactory compaction shall be considered less than 0.25” of displacement during the last pass of the compacting equipment, provided the lift thickness requirements specified herein are satisfied. The optimum Select Backfill moisture content to achieve minimum required compacted soil density shall be as determined by AASHTO T99.
The specified compaction of the Select Backfill shall be accomplished by use of large, smooth drum, vibratory rollers with the exception of the 5-foot zone directly behind the facing panels.  
Within the 5-foot zone directly behind the facing panels, small, single or double drum, hand operated, walk-behind vibratory rollers, or walk-behind vibrating plate compactors shall be used, and at least three passes shall be made.
The compaction equipment shall be capable of providing uniform density throughout the depth of the layer of the Select Backfill being compacted with no disturbance to the vertical or horizontal alignment of the previously placed panels.
If there is evidence of wall displacement or disturbance, compaction shall be stopped and an alternate method shall be implemented, which does not impact the wall.
Select Backfill material that is composed primarily of gravel with less than 40 percent passing the ¾ inch sieve shall be separated by a Class 2 Geotextile Fabric, as defined in Subsection 925.06, to within 3 feet below the wall coping.  Adjoining sections of geotextile fabric shall be overlapped by a minimum of 12 inches.
At MSE wall locations where post construction settlement is expected but no ground improvement is specified, placement of the pavement box, barrier parapet, coping, moment slab or approach slab shall not begin until the anticipated additional post construction settlement is less than one inch.  The Engineer will evaluate the actual settlement based on field instrumentation data to verify the diminished rate of settlement and the projected settlement remaining.  The Engineer will be the sole judge to determine that the anticipated additional post construction settlement is less than one inch.  Construction of the pavement box shall only be performed upon written authorization from the Engineer. 
At two-stage MSE wall locations, placement of second stage shall not begin until and the anticipated additional post construction settlement is less than one inch.  The Engineer will evaluate the actual settlement based on field instrumentation data to verify the projected settlement remaining.  The Engineer will be the sole judge to determine t that the anticipated additional post construction settlement is less than one inch.  Construction of the second stage shall only be performed upon written authorization from the Engineer.
For one or two stage MSE walls, ensure that the wall coping system will accommodate any construction or post construction settlement, without requiring cutting of the precast panels or units. The uppermost soil reinforcing element shall be located so as to not interfere with the coping and/or moment slab after a minimum anticipated settlement of 1 inch has taken place.
Wall materials damaged during backfill placement shall be removed and replaced by the Contractor, at no additional cost to the Authority. The Contractor may submit alternative corrective procedures to the Engineer for consideration. Proposed alternative corrective procedures shall have the concurrence of the Wall Manufacturer and Engineer of Record, in writing, prior to the acceptance by the Engineer.  
(B) Construction Methods Specific to Steel Reinforced MSE Walls.
Soil reinforcement shall be uniformly tensioned to remove any slack in the connections to the facing panels. Where an individual soil reinforcement element has multiple connections to a facing panel, a minimum of two connections per layer per panel shall be in full contact upon tensioning the element, with maximum gaps of 1/16 inch at remaining connections. 
Repairing scratches or other imperfections in corrosion protection on steel reinforcing elements shall be performed in accordance with Section 925 and the manufacturer’s recommendations.
Select Backfill shall be spread by moving the machinery parallel to or away from the wall facing and in such a manner that the steel reinforcement remains normal to the face of the wall or at the specified angle. Construction equipment shall not operate directly on the reinforcement. A minimum fill thickness of three (3) inches over the steel reinforcement shall be required prior to operation of vehicles. Sudden braking and sharp turning shall be avoided.
(C) Construction Methods Specific to Geosynthetic Reinforced MSE Walls. 
Geosynthetic reinforcement shall be stored in conditions above 20ºF and not greater than 140ºF. Geosynthetic reinforcement shall be covered and protected from sunlight prior to placement in the wall system.
Geosynthetic reinforcement shall not be unwrapped until just before installation Geosynthetic reinforcement shall not be left exposed for more than 1 day before covering, except when installed for erosion control devices, two stage walls, and temporary faces, where exposed in-place geotextile is planned.
Geosynthetic Reinforcement shall be held in place with wire staples or anchor pins to remain taught while placing Select Backfill. Steel anchor pins with a diameter of at least 3/16" and a length of at least 18" with a point at one end and a head at the other end that will retain a steel washer with an outside diameter of at least 1.5" or as per manufacturer’s recommendations shall be used.
Geosynthetic Reinforcement shall be installed in accordance with the manufacturer’s working drawings. Geosynthetic Reinforcement shall be placed in continuous longitudinal rolls perpendicular to the wall. Joints parallel to the wall shall not be permitted. 
Geosynthetic Reinforcement coverage shall be continuous at each reinforcement elevation or as shown in the Working Drawings. Adjacent panels of Geosynthetic Reinforcement need not be overlapped, except when exposed in a wrap-around face system, at which time the adjacent reinforcement panels shall be overlapped or mechanically connected per the manufacturer’s requirements.
During construction, the surface of the reinforced fill shall be kept horizontal. Geosynthetic Reinforcement shall be placed directly on the compacted horizontal fill surface. The reinforcement shall bear uniformly on the compacted reinforced soil from the facing connection to the free end of the reinforcing elements. The reinforcement placement elevation shall be at the connection elevation to two (2) inches higher than the connection elevation.
The Select Backfill shall be spread by moving the machinery parallel to or away from the wall facing and in such a manner that the Geosynthetic Reinforcement remains taut. Construction equipment shall not operate directly on the Geosynthetic Reinforcement. A minimum fill thickness of six (6) inches over the Geosynthetic Reinforcement shall be required prior to operation of vehicles. Sudden braking and sharp turning shall be avoided.
(D) Precast Panel Unit Production/Tolerances
All units shall be manufactured within the following tolerances:
1. All dimensions shall be within 1/4 inch.
1. Location of panel connection devices shall be within 1 inch.
1. Squareness as determined by the difference between the two diagonals shall not exceed 1/2 inch
1. Surface defects on smooth and textured formed surfaces measured over a length of 5 feet shall not exceed 1/4 inch and 5/16 inch, respectively. 
Units shall be rejected because of failure to meet any of the requirements specified above.  In addition, any or all of the following defects, as assessed by the Engineer, shall be sufficient cause for rejection:
1. Defects that indicate imperfect molding.
(e) Defects indicating honeycombed or open texture concrete.
(f) Defects in the physical characteristics of the concrete units, such as:
(1) Stained front face due to excess form oil or other reasons.
(2) Signs of aggregate segregation.
(3) Broken or cracked corners.
(4) Tie strips bent or damaged.
(5) Lifting inserts not usable.
(6) Exposed reinforcing steel.
(7) Cracks at the PVC pipe or pin.
(8) Insufficient concrete compressive strength.
(9) Deviation from flatness of exposed surface in excess of 1/8 inch per 5 feet
An additional inspection shall be made prior to erection to determine any damage which may have occurred during storage.
The Engineer will determine whether spalled, honeycombed, chipped, or otherwise defective concrete shall be repaired or be rejected.  Repair of concrete, if allowed, shall be done in a manner satisfactory to the Engineer at no additional cost to the Authority.  
Repair to concrete surfaces which will be exposed to view after completion or construction shall be approved by the Engineer.
(E) Wall Construction/Tolerances.
Finished MSE walls shall be erected within the following tolerances:
The overall vertical alignment tolerance, or plumbness, from top to bottom of the structure, shall not exceed 1/2 inch per 10 foot of wall height.
Deviation from horizontal alignment shall not exceed ¾ inch.
Vertical and horizontal alignment tolerance, or plumbness, shall not exceed ¾ inch when measured with a 10-foot straight edge on a selected wall section.
(F) High Density Polyethylene (HDPE) Geomembrane Construction.
Where an MSE wall is constructed supporting a roadway that will be subjected to chemical deicing, installation of a High Density Polyethylene (HDPE) geomembrane liner system, as shown on the Plans and specified in this Section 925.05 shall be included.  All labor, materials, transportation, handling, storage, supervision, tools and other equipment that may be necessary to install and test the HDPE liner system shall be included. 
Before liner installation, the area that is to be lined shall be smooth and free of sharp objects or debris of any kind.  Atmospheric exposure of geomembrane to the elements following lay down shall be a maximum of fourteen (14) days.  The Contractor shall install HDPE geomembrane liner free of holes and tears.
The HDPE shall be placed below the pavement, above the first row of reinforcement, over the parapet moment slab (where present), and over specified areas as shown on the plans.  The HDPE shall be sloped to drain away from the facing panels.
HDPE shall not be installed during periods of precipitation or in conditions of excessive moisture such as fog or dew. The HDPE liner shall be placed in accordance with the HDPE manufacturer’s recommendations and as approved by the Engineer.
All seams of the HDPE geo-membrane liner system shall be, as per the manufacturer’s specifications, sealed or overlapped to prevent leakage.  Seams shall be oriented parallel to the line of maximum slope.  Seams shall have a minimum finished overlap of 4 inches, unless a greater overlap is specified by the HDPE manufacturer.
Field testing of seams, according to the manufacturer’s specifications, shall be conducted to verify satisfactory seaming conditions.
When backfilling, care shall be taken to prevent damage to the HDPE liner system.  Any tears, punctures or holes incurred during the installation process shall be assessed by the Engineer and the membrane shall either be repaired in accordance with recommendations of the membrane manufacturer or replaced at the Engineer’s discretion at no additional cost to the Authority.
Perforations through the liner shall be limited.  Where penetrations are necessary, the Contractor shall provide details demonstrating the method(s) of sealing the penetration for approval by the Engineer.  
(G) Construction Stormwater Management. 
At the end of each construction period, the Contractor shall slope the last placed layer of backfill away from the wall facing to direct runoff or rainwater away from the wall face.  Surface runoff shall not be allowed to enter the wall construction site from adjacent areas.
The maximum allowable offset between any two panels shall not exceed ¾ inch.
[bookmark: _Toc78463808]426.04	Working Drawings.

Working Drawings shall be prepared and submitted in accordance with the requirements specified under Subsection 104.08. The CSV shown on the Plans is anticipated to envelop the majority of potential wall system reinforced earth volume requirements. However, should the limits of structure volume for the proposed wall system extend beyond the limits of the CSV, the wall system shall be submitted as a Substitution in accordance with this specification.  The Substitution must be approved by the Engineer prior to submitting Working Drawings.  At a minimum, Working Drawings shall include the following:
1. Design calculations signed and sealed by a Professional Engineer licensed in the State of New Jersey, in conformance with current edition of AASHTO LRFD Bridge Design and Construction Specifications with Interims and modifications herein and the provisions of the approved wall system selected for construction in the contract. MSE walls shall be designed for a minimum 75-year design life. MSE walls which support embankments under bridge abutments shall be designed for a 100-year design life.  All MSE wall components shall be designed for the 100-year flood elevation.  Walls shall be designed for rapid drawdown conditions to account for the differences in hydrostatic pressure for a 100-year design flood; and/or rapid draining embankment material can be used as Select Backfill. Walls shall be designed for the extreme event limit state for seismic if required by AASHTO LRFD Bridge Design Specifications.  
Load Factor Design (LFD) methodology shall be used for the Internal Strength and Stability for Barrier Parapet and Moment Slab System.  Allowable Stress Design (ASD) methodology shall be used for External Stability for Moment Slab. 
External stability of the wall including bearing capacity, settlement, global stability, and surface and subsurface drainage shall be the responsibility of the Engineer of Record. 
Internal stability including but not limited to reinforcement tensile resistance, reinforcement pull-out resistance, reinforcement long term durability (i.e. corrosion, creep, and degradation from ultraviolet radiation connection details, coping, and moment slab will be the responsibility of the Wall Manufacturer’s Professional Engineer Licensed in NJ preparing the Working Drawings.  
Any out of tolerance joint spacing, wall plumbness, or other deformation of the wall will be the responsibility of the Contractor, unless the Contractor can adequately document with survey results that settlement occurred and the deformation was not a result of the construction means and methods to the satisfaction of the Engineer.
If the Wall Manufacturer preparing the Working Drawings elects to modify the unit weight and friction angle of the Select Backfill material, the Engineer shall be notified to verify with the Engineer of Record that the changes will not impact the wall’s external stability. These modifications shall only be allowed with the approval of the Engineer of Record.  
1. General notes shall address design parameters, Select Backfill parameters, type of reinforcing elements, factors of safety and/or load and resistance factors and any Project specific requirements related to construction.
1. An elevation view of the wall showing:
Elevations along the top of the wall, at beginning and end of wall, at 25-foot intervals, at changes in grade, at changes in Common Structure Volume (CSV) limits; and at precast panel unit joints where indicative of wall geometry.
Elevations and step locations for leveling pads and/or footings.
The location of the final ground line.
Number and type of precast panel units.
A numbered panel layout for fabrication and erection purposes.
Designation of breaks in vertical alignments and elevations.
Locations and elevations/inverts of any utilities or drainage which passes through/below the retaining wall or the Common Structure Volume.
1. A plan view of the wall showing:
The offset from the construction baseline to the face of precast wall units at all changes in horizontal alignment.
Right-of-Way (ROW) limits and their relationship to the wall with offsets and stations to wall corners and ends.
Locations of piles, drilled shafts, noise walls, sign structures, or other appurtenant items which are supported by the wall or its parapet/coping.
Locations and alignments of any utilities or drainage which passes through/below the retaining wall or the CSV.
The offset from the construction baseline to limits of CSV at all changes in horizontal alignment and offsets of CSV limits.
1. Typical sections of wall showing:
Limits of cut and fill work.
Limits of Select Backfill, retained backfill behind the CSV, and surface and subsurface drainage materials. 
Limits of CSV and associated appurtenant items such as surface and subsurface drainage features and soil reinforcing elements.
Location of final ground lines.
1. Precast panel unit details for all panel types, including non-standard panels, with all dimensions necessary to construct the panels with locations in the member of all appurtenant items such as reinforcement steel, reinforcing element connection points, and lifting devices.  In the case of two-stage construction, flexible facing details, connectors between first and second stage construction, precast panel units, fill type between flexible facing and precast panel units, and other pertinent details.
1. Details for footings, leveling pads and footing or leveling pad step details, where required.
1. Details for precast barriers, copings, connections to all appurtenant items such as railings, fences, lighting standards, and noise barriers.
1. Details for wall construction and soil reinforcing element placement to accommodate any obstructions such as piles, drilled shafts, utilities, acute corners, slip joints, highway lighting systems, drainage structures and any other obstructions.
1. Details for any cast in place elements with all dimensions necessary to construct the elements with locations in the member of all appurtenant items such as reinforcement steel.
1. Detail for any architectural treatments such as facing finish, texture, and color.
1. The Wall Manufacturer's working drawings including sequence of construction.

[bookmark: _Toc78463809][bookmark: _Toc304538796][bookmark: _Toc387769574][bookmark: _Toc465885412]426.05	Substitutions.
Wherever requirements for wall components, proprietary components, or methods of construction are specified, it is intended to establish a standard of quality and shall not be interpreted to preclude substitutions by Contractors, subject to conditions given hereinafter.
Substitution will be considered when such proposed substitution equals or exceeds that specified with respect to quality, workmanship, service, maintenance, economy, reliability of operation, code compliance, and aesthetics.
When the Contractor requests substitution, they shall first thoroughly investigate its proposed substitution and certify to the Engineer, in writing, that said proposed substitution is equal to that specified. The Contractor shall include with said certification all required data, samples, reports and tests to substantiate its findings. The Engineer will decide if such substitution is equal to that specified; and if found to be so, may then approve the substitution. The Engineer's decision will be final and binding to all parties.
Where proposed substitution requires modifications to the CSV shown on the Plans or the selected wall system extends beyond the limits of the CSV shown on the Plans, the Contractor shall quantify all impacts and adjustments to affected item quantities such as but not limited to excavation, backfill, and sheeting and the Project schedule as a part of its substitution request. Additional costs which arise from quantity or schedule impacts of the substitution shall be borne solely by the Contractor.  Approval of the disposition of the pay limits and quantities to accommodate the substitution shall be integral to the approval of the substitution.
Approved substitutions shall be at no additional cost to the Authority.  Rejection of a requested substitution shall not be considered as a basis for a claim against the Authority, including claims of delay of time and loss of money.
[bookmark: _Toc78463810][bookmark: _Toc260044640][bookmark: _Toc304538797][bookmark: _Toc387769575][bookmark: _Toc465885413]426.06	Measurement.
(A) Mechanically Stabilized Earth Walls will be measured by the total square feet of wall panel area supplied and constructed in the completed wall.  The area measured will be the product of the average vertical height between final rear face and front face ground lines and the total lengths of the wall as given on the Plans.  Within the CSV or except as may otherwise be provided for, no quantity other than the square foot wall area as defined above will be measured for payment. 
(B) Common Structure Volume (CSV)
The CSV is the volume that contains all components of all retaining wall systems considered for construction at a given site.  The limits of the CSV are defined as:
End Limit Planes:  Vertical planes, normal or radial to the wall alignment, at begin and end stations of the wall system.  
Forward Limit Plane:  Vertical plane(s) two feet or other designated distance shown on the Plans forward of the fascia.  The fascia is defined as the forward limit of wall coping or barrier parapet face, wall panel or unit face or other physical feature as shown on the plans
Rear Limit Plane:  Vertical plane(s) at the rear limits of the Select Backfill.  For the purposes of defining the CSV, this limit will be located parallel to the Forward Limit Plane and at minimum distance of 70% of the average vertical dimension between the Bottom Limit Plane and the Top Limit Plane, plus one (1) foot and will include any porous fill, all wall appurtenances such as drainage systems, pertinent retained fill and any work to be included in the wall pay item.
Bottom Limit Plane:  Horizontal Plane(s) at the lower elevations of the wall to include the leveling pad(s)/footing(s), the undersides of the Select Backfill or modular units and excavations required for the construction of the Select Backfill or modular units, extending between the Forward and Rear Limit Planes of the CSV.
Top Limit Plane:  Plane(s) defining the configuration (slope, roadway, pavement box, etc.) at the top of the wall extending between the forward and rear limits of the CSV.  Where finished grade of an MSE wall is defined by a pavement system, the CSV Top Limit Plane shall be defined as the underside of the pavement system subgrade material as noted in the Plans.
Unless otherwise noted in the Plans or Specifications, all components of the wall system and all components, elements or appurtenances , such as copings, parapets, barriers, moment slabs, wall underdrains, geo-membrane liner systems, etc., founded on or located within the CSV or attached to any component of the wall system within the CSV shall be included in the MSE wall.
[bookmark: _Toc78463811][bookmark: _Toc260044641][bookmark: _Toc304538798][bookmark: _Toc387769576][bookmark: _Toc465885414]426.07	Payment.
Payment will be made under:
PAY ITEM	PAY UNIT
Mechanically Stabilized Earth Walls 	Square Foot
No additional payment will be made for Substitutions under Subsection 426.05.
No additional payment will be made for costs resulting from submission, approval or rejection of Substitutions under Subsection 426.05. 
Payment for electrical items will be made in accordance with Division 600, unless otherwise noted on the Plans.




 [Include the following with new bridge construction or deck construction Contracts:]
[bookmark: _Toc78463812]Section 428 – High Performance Concrete (HPC)
[bookmark: _Toc78463813]428.05	HPC Acceptance Requirements
Replace Paragraph (C) with the following:
(C) For quality acceptance limits, testing and sampling, see Subsections 905.21, 905.22 and 905.23.
[Include the following as necessary:]
[bookmark: _Toc78463814]Section 430 – Self-Consolidating Concrete (SCC) for Drilled Shafts
[bookmark: _Toc78463815]430.04	Verification of Pumpability.
Replace the 3rd paragraph with the following:
The mix shall be approved based on the criteria provided in Table 1 above.
The following Section is added:
[bookmark: _Toc73107196][bookmark: _Toc77561682][bookmark: _Toc229306606][bookmark: _Toc317167114][bookmark: _Toc78463816]Section 436 - Alkali-Silica Reactivity (ASR) Treatment
[bookmark: _Toc475933281][bookmark: _Toc73107197][bookmark: _Toc77561683][bookmark: _Toc229306607][bookmark: _Toc317167115][bookmark: _Toc78463817]436.01	Description
This work shall consist of the installation and monitoring of an electrochemical treatment to impregnate lithium salts into concrete suffering from Alkali-Silica Reactivity (ASR) at the pile cap/footings at Structure No. [insert number].  This electrochemical treatment is performed by applying an electrical field between the reinforcement and discreet anodes placed in reservoirs in the concrete. Also included is the power supply and maintenance, and the chain link fence around the site.
The installation and monitoring of this electrochemical treatment will be done by Vector Construction, Inc., a specialty Contractor, from Winnipeg, Manitoba, Canada.
[bookmark: _Toc475933282][bookmark: _Toc73107198][bookmark: _Toc77561684][bookmark: _Toc229306608][bookmark: _Toc317167116][bookmark: _Toc78463818]436.02	Materials
Materials used for the electrochemical treatment system are in the specifications by Vector Construction, Inc. included in Appendix [insert Appendix letter].
[bookmark: _Toc475933283][bookmark: _Toc73107199][bookmark: _Toc77561685][bookmark: _Toc229306609][bookmark: _Toc317167117][bookmark: _Toc78463819]436.03	Pile Cap/Footing Preparation
Prior to the installation of the electrochemical treatment system by Vector Construction, Inc., the Contractor shall repair all spalls and seal all cracks in accordance with Subsections 418.03 and 418.05.  Spalls should be repaired with Class B concrete or cementitious spall repair materials in accordance with subsections 905.13 and 905.14.  Cracks shall be sealed with repair materials in accordance with Subsection 923.29.
[bookmark: _Toc475933284][bookmark: _Toc73107200][bookmark: _Toc77561686][bookmark: _Toc229306610][bookmark: _Toc317167118][bookmark: _Toc78463820]436.04	Methods of Construction
The installation procedure for the electrochemical treatment system is outlined in the specifications by Vector included in Appendix [insert Appendix letter].
The system operation and maintenance, termination of electrochemical treatment and dismantle and disposal of the system is also included in the specifications by Vector in Appendix [insert Appendix letter].
[bookmark: _Toc475933285][bookmark: _Toc73107201][bookmark: _Toc77561687][bookmark: _Toc229306611][bookmark: _Toc317167119][bookmark: _Toc78463821]436.05	Measurement
Repair Concrete Footing, Structure No. _________ will be measured by the number of pile cap/footings to receive the electrochemical treatment. 
[bookmark: _Toc475933286][bookmark: _Toc73107202][bookmark: _Toc77561688][bookmark: _Toc229306612][bookmark: _Toc317167120][bookmark: _Toc78463822]436.06	Payment
Payment will be made under:
PAY ITEM	PAY UNIT
Repair Concrete Footing, Structure No. ________	Each
Payment for Repair Concrete Footing, Structure No. _________ will be for the installation and monitoring of the electrochemical treatment system, power supply and maintenance, and the chain link fence around the site including all costs for labor, materials equipment, handling and storage of materials, and all else necessary therefore and incidental thereto.
Payment for excavation around the pile cap/footings to expose the top and vertical faces of the pile cap/footings in preparation of the installation of the treatment system will be included in the price bid for item Pier Footing Excavation, Structure No. __________.
Payment for removal of water at the pile cap/footing excavations, if required, will be included in the price bid for item Pier Footing Excavation, Structure No. _________.
Payment for spall repairs required at the pile cap/footings prior to the installation of the electrochemical treatment will be included in the price bid for item Repair Spalled Concrete, Type 1-Pier.
The Contract includes No-Bid Item No. 37 "Repair Concrete Footing, Structure No. ______ with the fixed unit price cost of [insert cost] for each footing.  The unit price and bid amount has been included in the proposal.
Payment for sealing cracks required at the pile cap/footings prior to the installation of the electrochemical treatment will be included in the price bid for items Cementitious Grout Injection – Footings.
[Include the following as necessary:]
The following Section is added:
[bookmark: _Toc475933287][bookmark: _Toc73107203][bookmark: _Toc77561689][bookmark: _Toc229306613][bookmark: _Toc317167121][bookmark: _Toc78463823]Section 437 - Post Tensioning of Pier Caps
[bookmark: _Toc475933288][bookmark: _Toc73107204][bookmark: _Toc77561690][bookmark: _Toc229306614][bookmark: _Toc317167122][bookmark: _Toc78463824]437.01	Description
This work shall consist of the installation of post tensioning threadbars on existing pier caps for Structure No. [insert number] and [insert number] pier caps for Structure No. [insert number] of the [insert Roadway]  over the [insert location], including a double corrosion protection system, drilling holes and grouting.
[bookmark: _Toc475933289][bookmark: _Toc73107205][bookmark: _Toc77561691][bookmark: _Toc229306615][bookmark: _Toc317167123][bookmark: _Toc78463825]437.02	Materials
Post Tensioning Rods
Post Tensioning Rods shall be 1¾" diameter post tensioning steel threadbar rods, Grade 150Ksi conforming to ASTM Designation A-722, hot-rolled and proof-stressed, as manufactured by Dywidag-Systems International, USA, Inc., or Williams Form Engineering Corporation.  Each bar shall be factory proof-stressed after the threading operation to a minimum of 80% of the guaranteed minimum tensile strength.
Plastic Sheathing
Post Tensioning Rods shall be 1¾" diameter post tensioning steel threadbar rods, Grade 150Ksi conforming to ASTM Designation A-722, hot-rolled and proof-stressed, as manufactured by Dywidag-Systems International, USA, Inc., or Williams Form Engineering Corporation.  Each bar shall be factory proof-stressed after the threading operation to a minimum of 80% of the guaranteed minimum tensile strength.
Structural Steel
Structural Steel bearing plates shall conform to ASTM A709, Grade 50.  Nuts shall be hexagonal, heavy-duty type with round head, conforming to ASTM A-325 or the bar manufacturer’s specifications.  All hardware shall be hot-dipped galvanized in accordance with the Standard Specifications.
Cement Grout
Cement Grout for grouting rods shall be neat cement, with a water-cement ratio of 0.45 by weight.  An approved additive shall be mixed with the grout as an expanding agent.  The cement grout shall have sufficient strength to guarantee the load transfer between the threaded bar and the corrugated sheathing.
Grease
Grease for the stressing head assembly shall be a mastic corrosion inhibitor, waterproof, non-corrosive, non-hardening sealing compound.
Epoxy Coating
Epoxy Coating shall conform to ASTM A-775.
[bookmark: _Toc475933290][bookmark: _Toc73107206][bookmark: _Toc77561692][bookmark: _Toc229306616][bookmark: _Toc317167124][bookmark: _Toc78463826]437.03	Methods of Construction
The holes shall be drilled to the diameter, depth, line, and tolerances specified on the Contract Drawings.
All holes through the pier cap for attaching the side plate assemblies shall be core drilled.  The minimum diameter of the core drilled holes shall be as shown on the plans or as specified by the bar manufacturer, and approved by the Engineer.  In addition, the Contractor may design and detail a temporary support for the installation of the post tensioning system, using anchors drilled and grouted into the existing pier, subject to the approval of the Engineer.
After installation, the exposed ends of the post tensioning rods shall be cleaned of rust and immediately field epoxy coated.  End caps shall be installed in accordance with the manufacturer’s recommendations.
A qualified representative of the manufacturer shall supervise the installation and tensioning of the rods stressed at the first pier to be post tensioned.
[bookmark: _Toc475933291][bookmark: _Toc73107207][bookmark: _Toc77561693][bookmark: _Toc229306617][bookmark: _Toc317167125][bookmark: _Toc78463827]437.04	Measurement
The post tensioning of pier caps will be measured by the actual number of pier caps repaired.
Cleaning and field epoxy coating of post tensioning rod ends will not be measured for payment, but the cost thereof shall be included in the price for each individual Post Tensioning - Pier Cap.
[bookmark: _Toc475933292][bookmark: _Toc73107208][bookmark: _Toc77561694][bookmark: _Toc229306618][bookmark: _Toc317167126][bookmark: _Toc78463828]437.05	Payment
Payment will be made under:
PAY ITEM	PAY UNIT
Post Tensioning – Pier Cap	Each
[Include the following as necessary:]
[bookmark: _Toc475933293]The following Section is added:
[bookmark: _Toc73107209][bookmark: _Toc77561695][bookmark: _Toc229306619][bookmark: _Toc317167127][bookmark: _Toc78463829]Section 438 - Structural Steel Repairs, Structure No. [Insert Number] 
[bookmark: _Toc475933294][bookmark: _Toc73107210][bookmark: _Toc77561696][bookmark: _Toc229306620][bookmark: _Toc317167128][bookmark: _Toc78463830]438.01	Description
This work includes repair of deteriorated structural steel at the south end of Girder [insert girder number], at the [insert abutment location] abutment.  The work will be completed concurrently with the repair of the existing rocker bearing at [insert girder number] at the south abutment in conformance with Section 418.  This work shall also include painting in conformance with Section 411.
[bookmark: _Toc475933295][bookmark: _Toc73107211][bookmark: _Toc77561697][bookmark: _Toc229306621][bookmark: _Toc317167129][bookmark: _Toc78463831]438.02	Materials
Steel repair materials shall conform to Subsections 403.02 and 418.02.
[bookmark: _Toc475933296][bookmark: _Toc73107212][bookmark: _Toc77561698][bookmark: _Toc229306622][bookmark: _Toc317167130][bookmark: _Toc78463832]438.03	Repair of Structural Steel
Jacking of Superstructure
To complete the repairs as shown on the plans, jacking of the superstructure is required for straightening of the bottom flange of the girder and to repair the existing bearing.  Due to the deflected position of the bottom flange, jacking at Girder [insert girder number] to a total height of ½ inch will be required to remove the bearing.  This height will be attained by jacking Girder [insert girder number] and Girder [insert girder number] progressively as follows:
The bolted crossframe connections between Girders [insert girder number] and [insert girder number] shall be loosened to a “hand tight” condition to prevent damaging the frames during jacking. 
Jack Girder [insert girder number] to [insert height] inch and install blocking.
Jack Girder [insert girder number] to [insert height] inch and install blocking.
Jack Girder [insert girder number] an additional [insert height] inch to a total height of [insert height] inch and install blocking under the  undamaged portion of the bottom flange as indicated in Part (B) below.
Lowering of the girders shall be completed using a sequence in reverse of the raising procedure shown above.
Jacking will be completed from jacking posts founded on the abutment footing or by other means approved by the Engineer.  Jacking from the abutment footing will require removal and replacement of the existing concrete slope protection as follows:
Sawcut a rectangular area, approximately 2’ x 3’, 1 inch deep, in the concrete slope protection adjacent to the abutment breastwall below the girder.
Remove concrete within the sawcut area (up to the breastwall face) using a maximum 30-pound hammer.
Excavate the exposed fill material directly below the area of concrete removal until the abutment footing is exposed.
Provide timber sheeting and walers, or other means approved by the Engineer to support the excavation.
Place jacking post with base plate and jack plate on footing and jack girders as described earlier.  Complete the proposed repairs.
At completion of the work, remove jack post, sheeting, etc.  Backfill the excavation with removed materials or suitable backfill material approved by the Engineer.  Compact the fill to 95% proctor density.
Repair the Concrete Slope Protection with Class B concrete reinforced 1 inch from the bottom with 6” x 6” epoxy coated welded wire mesh.  Concrete shall be placed to meet the elevation of the existing slope protection.  The concrete shall be worked to fill all voids that may have developed beneath the slope protection that was not removed surrounding the excavation.  The color of the slope protection patch material shall match that of the existing slope protection concrete and shall have a matching finish. 
Steel Repair Procedure
Steel repairs at Girder [insert girder number] shall be completed in accordance with the following procedure or as otherwise approved by the Engineer:
· Jack and block the girders as per the method described above and as per the details.
· Cut the sole plate welds and remove the sole plate, keeper plates and the rocker bearing.
· The rocker bearing shall be repaired under the item “Repair Bearing, Rocker-Abutment.”
· Remove the load from the jack and allow the load to bear fully on the blocking.
· Place the flange jack and jack plate under the deviated portion of the lower flange near the end of the girder. The jack and jack plate shall be centered under the detached flange section.
· Jack the detached section of the lower flange until it is straightened and meets the profile alignment of the remaining length of the lower flange. Provide blocking under the jack plate.  Release the load from the flange jack and remove it.
· Proceed with steel repairs as shown on the plans. Cleaning and sandblasting of steel surfaces shall be completed prior to making the repairs and again after repairs are complete.
· After all repairs are complete, the girder shall be jacked from the jacking post, blocking shall be removed and the bearing shall be reinstalled. The jack shall be lowered and the bearing shall be welded in place.
· Painting shall be completed after removal of all jacks and blocking.
Repair of Structural Steel
Repair of structural steel provides for the straightening of the bottom flange, cleaning and painting the existing deteriorated girder and installing repair plates in accordance with the details shown on the plans or as directed by the Engineer.  Materials and workmanship shall conform to the applicable provisions of Sections 403 and 411.  All structural steel repairs and girder modification shall be painted in accordance with Section 913.
Repair of Structural Steel, Type A provides for repair of holes and section loss in the web of a girder at the locations shown on the plans and as directed by the Engineer.  The Contractor shall clean the structural steel at the specific locations shown to determine the extent of the repairs required and the exact dimensions of the repair plates prior to fabrication.  Repairs shall then be constructed as shown on the plans and approved shop drawings.
Repair of Structural Steel, Type B and Repair of Structural Steel, Type C provides for repair of holes and section loss in the bearing stiffener and web stiffener of a girder at the locations shown on the plans and as directed by the Engineer.  The Contractor shall clean the structural steel at the specific locations shown to determine the extent of the repairs required and the exact dimensions of the repair plates prior to fabrication.  Repairs shall then be constructed as shown on the plans and the approved shop drawings.
[bookmark: _Toc475933297][bookmark: _Toc73107213][bookmark: _Toc77561699][bookmark: _Toc229306623][bookmark: _Toc317167131][bookmark: _Toc78463833]438.04	Measurement
Steel Repair, Structure No. [Insert No.] shall not be measured, and payment will be made on a lump sum basis.
[bookmark: _Toc475933298][bookmark: _Toc73107214][bookmark: _Toc77561700][bookmark: _Toc229306624][bookmark: _Toc317167132][bookmark: _Toc78463834]438.05	Payment
Payment will be made under:
PAY ITEM	PAY UNIT
Steel Repair, Structure No. [Insert No.]	Lump Sum
Separate payment will be made for the repair of the rocker bearing under the item Repair Bearing, Rocker – Abutment in accordance with Section 418. 
[Include the following as necessary:]
The following Section is added:
[bookmark: _Toc475933299][bookmark: _Toc73107215][bookmark: _Toc77561701][bookmark: _Toc229306625][bookmark: _Toc317167133][bookmark: _Toc78463835]Section 439-Vertical Realignment Of Deck Joint At Structure 
No. [Insert Number]
[bookmark: _Toc475933300][bookmark: _Toc73107216][bookmark: _Toc77561702][bookmark: _Toc229306626][bookmark: _Toc317167134][bookmark: _Toc78463836]439.01	Description
This work includes the jacking of stringers and installation of shim plates to adjust the opposing tooth joint elevations at Pier [Insert No.] to within a ⅛ inch vertical tolerance.  This work also includes the grinding of the tooth joint plates to meet the ⅛ inch vertical tolerance where this accuracy cannot be achieved by shimming the stringers.
[bookmark: _Toc475933301][bookmark: _Toc73107217][bookmark: _Toc77561703][bookmark: _Toc229306627][bookmark: _Toc317167135][bookmark: _Toc78463837]439.02	Materials
Repair materials shall conform to Subsections 403.02 and 418.02.
[bookmark: _Toc475933302][bookmark: _Toc73107218][bookmark: _Toc77561704][bookmark: _Toc229306628][bookmark: _Toc317167136][bookmark: _Toc78463838]439.03	Equipment
Jacks shall be selected to provide the required height extension and collapsed height to meet the required space limitations between the end floor beam and the stringers.  The following jacks meet these requirements:
Stringers [insert stringer number(s)]
ENERPACMilwaukee, WI, 1-800-558-0530; Model RSM – 300 Capacity: 50 Tons, Height: 2 ⅝ inches, Stroke: ⅝ inch.
Stringers [insert stringer number(s)]
ENERPACMilwaukee, WI, 1-800-558-0530; Model RSM – 300  Capacity: 50 Tons, Height: 2 ⅝ inches, Stroke: ⅝ inch.
Stringers [insert stringer number(s)]
ENERPACMilwaukee, WI, 1-800-558-0530; Model RCS – 302  Capacity: 30 Tons, Height: 4 ⅝ inches, Stroke: 2 7/16 inches.
[bookmark: _Toc475933303][bookmark: _Toc73107219][bookmark: _Toc77561705][bookmark: _Toc229306629][bookmark: _Toc317167137][bookmark: _Toc78463839]439.04	Method Of Construction
Field Measurements
The Contractor shall take detailed measurements of the tooth joint vertical misalignment and the end floor beam and stringer geometry.  As part of the submissions required by Subsection 104, the Contractor shall submit a deck joint mismatch profile based on its measurements and a verification of the shim plate thicknesses shown on the plans noting any discrepancies that may exist between its plate sizes and the plan sizes.
Preparation Prior to Jacking  
Remove the end diaphragms to reach the stringer to floorbeam connections.  End diaphragms shall be removed by removal of the eight rivets attaching the diaphragm to the clip angle. 
Remove the four rivet/bolted connection between the end floorbeam and stringers.
Re-erect the end diaphragms prior to jacking using eight A325 high-strength bolts at the clip angle connections.
Jacking of Superstructure 
Jacking will be completed in such a manner as to adjust the joint for one roadway at a time.  Jacks will be set as follows:
· Set jacks beneath stringers 1 to 6 of one roadway and stringer [insert stringer number(s)] of the opposite roadway.  Jack the stringers as required to insert the shim plates.  Jacking of stringer [insert stringer number(s)] of the opposite roadway will be limited to ¼ inch maximum rise.  Several jacking attempts may be required to lift the stringers to the proper elevation to install the plates.  The Contractor shall not release the jacks until all of the plates are installed or the stringers are properly blocked.
· Once all plates are installed at the proper elevation, the jacks can be removed.  Bolts shall immediately installed at the two stringer to floorbeam connections on the west side of the floorbeam.
Completion of Steel Repairs
Remove the end diaphragms to reach the stringer to floorbeam connections on the east side of the floorbeam.  
Install A325 bolts at the floorbeam to stringer connections.
Clean all steel surfaces to the limits shown on the plans.  This cleaning shall be limited to cleaning by SSPC-SP2 "Hand Tool Cleaning" and SSPC-SP3 "Power Tool Cleaning" to remove existing laminar corrosion.
Complete seal welding of the installed plates.
Complete painting in accordance with the applicable portions of Section 411.
Re-erect the end diaphragms.  Complete additional touch up painting as required.
Tooth Joint Grinding
At locations along the joint where the addition of properly sized shim plates beneath the stringer does not remove the vertical mismatch between the opposing plates of the tooth joint to ⅛ inch or less, the Contractor shall achieve the ⅛ inch tolerance by grinding the plates.
[bookmark: _Toc475933304][bookmark: _Toc73107220][bookmark: _Toc77561706][bookmark: _Toc229306630][bookmark: _Toc317167138][bookmark: _Toc78463840]439.05	Measurement
Deck Joint Realignment, Structure [insert number] shall not be measured and payment will be made on a lump sum basis.
Grind Tooth Joint shall be measured by the linear foot along the centerline of the joint to the nearest half foot and shall include grinding on either or both sides of the joint.
[bookmark: _Toc475933305][bookmark: _Toc73107221][bookmark: _Toc77561707][bookmark: _Toc229306631][bookmark: _Toc317167139][bookmark: _Toc78463841]439.06	Payment
Payment will be made under:
PAY ITEM	PAY UNIT
Deck Joint Realignment, Structure [insert number]	Lump Sum
Grind Tooth Joint	Linear Foot


[bookmark: s52101][bookmark: s52103][bookmark: s52104][bookmark: s52105][bookmark: _Toc475933306][bookmark: _Toc73107222][bookmark: _Toc77561708][bookmark: _Toc229306671][bookmark: _Toc317167216]Division 500 - Incidental Construction
[bookmark: _Toc500948968][bookmark: _Toc78463842][bookmark: _Hlk500408375][bookmark: _Toc496876652][bookmark: _Toc527347603][bookmark: _Toc527778539][bookmark: _Toc530373162][bookmark: _Toc229306684][bookmark: _Toc317167243][bookmark: _Toc73107236][bookmark: _Toc77561722]Section 502 – Storm Drains
[bookmark: _Toc78463843][bookmark: _Toc500948970]502.02	Materials.
Delete the fourth paragraph and replace it with the following:
The pipe joint patch material shall be as specified in Subsection 917.09.
[bookmark: _Toc78463844]Section 503 – Manholes And Inlets
[bookmark: _Toc500948971][bookmark: _Toc78463845]503.02	Materials.
[bookmark: _Hlk500514919]Add the following:
Brick Masonry Units	916.02
[bookmark: _Toc78463846]Section 508 – Concrete Median Barrier
[bookmark: _Toc55467094][bookmark: _Toc78463847]508.03	Methods of Construction.
Insert the following after the 11th paragraph:
Modified concrete median barrier, protection will require site specific forms different than those normally associated with this work. Special extrusion (slip-form) equipment and techniques will be required for molding the variable height barrier transition sections. 
[bookmark: _Toc55467095][bookmark: _Toc78463848]508.04	Measurement.
Insert the following after the 2nd paragraph:
Variable height barrier transition section lengths for modified concrete median barrier protection are included in the payment lengths for modified concrete median barrier, protection as shown on the plans.
[bookmark: _Toc55467096][bookmark: _Toc78463849]508.05	Payment.
[bookmark: _Hlk61966659]The following is added:
PAY ITEM	PAY UNIT
Modified Concrete Median Barrier, Protection	Linear Foot
Delete the 4th paragraph and replace it with the following:
Concrete median barrier and modified concrete median barrier in protection areas are to be paid for in linear feet based on each side of the protected area. No separate payment will be made for common embankment or 4-inch concrete slab between barrier protection.



[bookmark: _Toc78463850]Section 509 – Sign Panels
[Include the following with Contracts involving sign removal:]
[bookmark: _Toc78463851]509.03	Methods of Construction
Delete Paragraph (M) in its entirety.
Sign Removals
Add the following:
The removal of overhead sign panels shall include removing existing sign hangers, stringers, all connection hardware, lighting bracket if any, and disposing of all non-salvageable material outside of Authority property, as determined by the Engineer.
[bookmark: _Toc500948976][bookmark: _Toc78463852]Section 510 – Guide Rail
[bookmark: _Hlk61957651]Delete this Section in its entirety and replace with the following:

[bookmark: _Toc78463853]510.01	Description.
Guide Rail shall consist of steel rail elements mounted on steel posts and recycled/synthetic blockouts, with anchorages, connections, terminals, and other guide rail appurtenances in accordance with the Plans. Work shall include removal, furnishing and installing, salvaging existing single-faced and dual-faced beam guide rail, and resetting guide rail with salvaged material. Work shall also include furnishing and installing side mounted delineators along the beam guide rail element.
When applicable, this work shall also include the installation of end terminals in accordance with manufacturer’s recommendations. The Contractor and Subcontractor (if applicable) will be required to have their foremen and superintendents (at a minimum) attend a mandatory training session presented by the manufacturer, prior to the start of construction.
[bookmark: _Hlk55493034]Refer to Section 524 when terminating single-faced or dual-faced beam guide rail with a re-directive impact attenuator.
[bookmark: _Toc500948977][bookmark: _Toc78463854]510.02	Materials.
[bookmark: _Toc500948980]Materials shall conform to the following Subsections:
Rail Element 	915.01
Posts and Recycled/Synthetic Blockouts	915.02
Rub Rail	915.05
Miscellaneous Hardware	915.03
Guide Rail Delineators	915.06
Terminals and Anchorages	915.07
Portland cement concrete for anchorages and post foundations shall conform to Section 905, Class B.
All metal components along the New Jersey Turnpike and Garden State Parkway shall be galvanized in accordance with Subsection 909.11. All galvanized metal components along the Garden State Parkway shall be pre-stained with a reactive color treatment in accordance with Section 915.01.
[bookmark: _Toc78463855]510.03	Methods of Construction.
Prior to installing posts, the location of underground electrical conduits and other utilities, which may conflict with the posts, shall be determined. The Contractor must contact New Jersey One Call on-line (www.nj1-call.org) or by dialing 811 or (800) 272-1000 for a utility mark-out in accordance with Subsection 106.18. Post spacing may be adjusted by 6 inches, as approved by the Engineer, to eliminate such conflicts. The Contractor's attention is directed to Subsection 106.18, pertaining to utilities.  Test pits, as directed, shall be made as specified in Section 522.
The rail elements shall be constructed with the top edge in a straight line or smooth curve parallel to or concentric with the roadway. Where a vertical transition is required, the top edge of rail elements shall form the chords of a smooth vertical curve. The top of rail element height for all new guide rail installations shall be 31 inches. New guide rail shall be constructed with an allowable tolerance of +1 inch to -1 inch for the top of rail element height. The absolute tolerance for the top of rail element height for 31-inch-tall guide rail is +1 inch to -3 inches for rehabilitation projects.
[bookmark: _Hlk42248605]Attach the beam guide rail element to the blockout at every post. No punching, drilling, reaming, or cutting of the rail elements will be permitted in the field unless specifically approved by the Engineer. Neither torchcutting nor welding of rail elements will be permitted. All new material shall be furnished, except where resetting or salvaging is called for. Damaged galvanized surfaces shall be repaired in accordance with Subsection 403.16.  Repair damage to the pre-stained galvanized coating, if applicable, according to Subsection 915.01. Galvanized and pre-stained galvanized coatings damaged during installation of the beam guide rail, anchorages, connections, and treatments as shown on the Plans shall be repaired at the Contractor’s expense.
The installation shall be made in such a manner that no unprotected end is exposed to approaching traffic.
0. [bookmark: _Hlk41993405]BEAM GUIDE RAIL.
Within the same working day, replace all existing beam guide rail that is removed. Where possible, install new beam guide rail exposed to approaching traffic before the removal of the existing system. 
If it is suspected that utility conduit is present, the Engineer may require tests to ensure the integrity of the conduit if it is suspected that the conduit may have been damaged during installation of the guide rail. The tests may include, but are not limited to:
1. Tests for continuity.
1. Tests for ground.
1. Tests for insulation resistance between circuit wires and from circuit wires to ground.
Locate and repair damage to the utility conduit due to construction operations.
Drive beam guide rail posts to the required position. Ensure that posts are driven plumb, properly spaced, and to the line and grade shown.
Install the required connections and attachment types as shown on the Plans. Mount bridge beam guide rail posts as shown on the Plans.
Repair damage to the galvanized coating according to Subsection 403.16.
Repair damage to the pre-stained galvanized coating, if applicable, according to Subsection 915.01.
Install guide rail delineators in accordance with the standard drawings and Subsection 915.06.
0. PARAPET CONNECTIONS.
Parapet connections of the types required shall consist of terminal connector, back-up plate(s), rail element(s), posts, and blockouts. Bolt holes through the parapets shall be core drilled through existing parapets or formed through new parapets using non-corrosive sleeves for each bolt.
0. [bookmark: _Hlk41926323]RUB RAIL.
When rub rail is required, bolt rub rail consisting of a steel channel or a bent plate to the beam guide rail posts.
0. TERMINALS AND ANCHORAGES.
At least 10 days before beginning the work, submit the manufacturer’s recommendations to the Engineer. Install terminals and anchorages according to the manufacturer’s recommendations.
Excavate for post holes and concrete anchorages as specified in Subsection 206.03. Backfill and compact using the directed method as specified in Subsection 206.03.
Excavate cut slope as specified in Subsection 206.03 within the limits of the buried guide rail end terminal.  Drive beam guide rail posts for buried guide rail terminal to the required position.  Ensure that posts are driven plumb, properly spaced, and to the line and grade shown.  Attach the beam guide rail element to the blockout at every post.  Attach the beam guide rail element and plate to the terminal posts.  Backfill with excavated material as specified in Subsection 206.03.
0. RESET BEAM GUIDE RAIL.
Reset Beam Guide Rail consists of using salvaged material to construct the specified item.
The salvaged material shall be carefully loaded at the location specified and transported to the area where it is to be installed. Available salvaged material shall consist of beam guide rail elements, posts, blockouts, nuts, bolts, washers, and plates, unless otherwise specified. Salvaged material may include pre-stained beam guide rail elements, posts, and other metal components.  Any salvaged material damaged due to carelessness, shall be replaced without additional compensation.
In areas designated on the plans, salvaged beam guide rail shall be reset using recycled/synthetic blockouts in place of the existing steel or wooden blockouts. The Contractor shall supply new hardware as required for the installation of the salvaged beam guide rail on new recycled/synthetic blockouts. For galvanized steel beam guide rail elements and galvanized posts, the bolt holes for the recycled/synthetic blockouts shall be treated in accordance with Subsection 403.16. Posts damaged during the drilling of bolt holes shall be replaced at the Contractor’s expense.
Work will also entail installing guide rail delineators in accordance with Paragraph 510.03(A).
0. REMOVAL OF BEAM GUIDE RAIL.
Removal of Beam Guide Rail shall consist of dismantling, removing and disposal of guide rail elements, posts, blockouts and hardware. Work shall include cutting existing anchor bolts flush with concrete surfaces and refilling and patching post holes with material similar to that of the adjoining area.
After removing beam guide rail, backfill the post holes and compact the area to the elevation of the adjacent surface. Materials and debris shall be disposed of in accordance with all applicable Federal, State and Local laws.
0. BEAM GUIDE RAIL POST, ____’ LONG.
Beam Guide Rail Post, ____’ Long shall consist of the installation of various lengths of new rail posts in excess of 6 feet long as specified in Paragraph 510.03(A), including the recycled/synthetic blockout and required hardware for mounting to the beam guide rail element. 
0. BEAM GUIDE RAIL ELEMENT.
Beam Guide Rail Element shall consist of the installation of new rail element on existing beam guide rail blockouts in accordance with Paragraph 510.03(A) and shall include the required hardware for mounting the beam guide rail element to the existing blockout.
Work will also entail installing guide rail delineators in accordance with Paragraph 510.03(A).
0. BEAM GUIDE RAIL BLOCKOUT.
Beam Guide Rail Blockout shall consist of the installation of new blockouts between existing beam guide rail element and beam guide rail posts in accordance with Paragraph 510.03(A) and shall include the required hardware for mounting to the beam guide rail element and the beam guide rail posts.
Where beam guide rail is attached to a structure, attach the blockout to the structure. Reset the beam guide rail, as specified in Paragraph 510.03(E) to provide a smooth transition to the existing structure.
[bookmark: _Toc78463856]510.04	Measurement.
[bookmark: _Hlk41927889]Beam Guide Rail will be measured by the length in place along the face of rail between centers of end posts, excluding the pay limits for parapet connections, anchorages, and end terminals. Dual- faced rail items will be measured by the linear foot along the face of one rail excluding the pay limits for anchorages and end terminals.
Beam Guide Rail Element and Rub Rail will be measured by the linear foot along the face of the rail measured from centers of end posts.
[bookmark: _Hlk42247320]Beam Guide Rail Anchorages, Parapet Connections, Beam Guide Rail Buried End Terminals, Tangent Guide Rail Terminals, and Beam Guide Rail Blockouts will be measured by the number of each installed to the limits as indicated on the plans. Anchorages and parapet connections for dual faced beam guide will be measured by the number installed for each face of rail.
Beam Guide Rail Posts and Beam Guide Rail Posts, ____’ Long, that are in addition to those included under the various guide rail items, will be measured by the number of each post of the indicated length installed.
Reset Beam Guide Rail will be measured as specified above for Beam Guide Rail.
Removal of Beam Guide Rail will be measured by length of existing beam guide rail removed, as shown on the plans, and as directed by the Engineer.
No separate measurement will be made for the guide rail delineators or for the hardware used to attach the delineators to the face of the beam guide rail element.
No separate measurement will be made for new hardware as needed for resetting beam guide rail.
[bookmark: _Hlk42246874]No separate measurement will be made for the end section (rounded or buffer) associated with the beam guide rail and anchorages as shown on the Plans.
[bookmark: _Toc78463857]510.05	Payment.
Payment will be made under:
PAY ITEM 	 PAY UNIT
Beam Guide Rail	Linear Foot
Beam Guide Rail, Pre-Stained	Linear Foot
Beam Guide Rail, Dual-Faced 	Linear Foot
Beam Guide Rail, Dual-Faced, Pre-Stained 	Linear Foot
[bookmark: _Hlk54107447]Beam Guide Rail Element 	Linear Foot
Beam Guide Rail Element, Pre-Stained	Linear Foot
Reset Beam Guide Rail 	Linear Foot
Reset Beam Guide Rail, Dual Faced 	Linear Foot
Beam Guide Rail Blockout 	Each
Beam Guide Rail Anchorage 	Each
Beam Guide Rail Anchorage, Pre-Stained	Each
Parapet Connection, Type A	Each
Parapet Connection, Type A, Pre-Stained	Each
Parapet Connection, Type B 	Each
Parapet Connection, Type B, Pre-Stained	Each
[bookmark: _Hlk54107514]Beam Guide Rail Buried End Terminal	Each
Beam Guide Rail Buried End Terminal, Pre-Stained	Each
Tangent Guide Rail Terminal 	Each
Tangent Guide Rail Terminal, Pre-Stained	Each
[bookmark: _Hlk54107550]Beam Guide Rail Post	Each
Beam Guide Rail Post, Pre-Stained	Each
Beam Guide Rail Post, ____’ Long 	Each
Beam Guide Rail Post, ____’ Long, Pre-Stained	Each
Removal Of Beam Guide Rail	Linear Foot
Rub Rail 	Linear Foot
Rub Rail, Pre-Stained	Linear Foot
Test Pits will be paid for in accordance with Section 522. Separate payment will not be made for other excavation and backfill.
No separate payment will be made for the guide rail delineators or for the hardware used to attach the delineators to the face of the beam guide rail element.
No separate payment will made for new hardware as needed for resetting beam guide rail.
No separate payment will be made for the end section (rounded or buffer) associated with the beam guide rail and anchorages as shown on the Plans.
[bookmark: _Toc78463858]Section 515 – Delineators
[bookmark: _Toc500948981][bookmark: _Toc78463859]515.02	Materials.
Add the following:
Aluminum Sheet Sign Panels and Incidental Hardware	912.01
Sign Copy and Background	912.02
[bookmark: _Toc78463860]Section 516 – Pavement Stripes and Markings
[bookmark: _Toc78463861]516.04	Methods of Construction
1. Defective Thermoplastic Stripes or Markings.
Delete Part (2), Step 2, and replace it with the following:
Step 2:	All retroreflectance measurements will be made on a clean, dry surface.
Removal of Painted Pavement Stripes.
Delete the 8th paragraph and replace with the following:
Hydromilling shall be used in the removal of existing or temporary painted stripes on pavement and concrete-wearing surfaces which are scheduled to remain.  The hydromilling system shall be as specified in Subsection 919.51.  The area of removal includes the area of the stripe plus 1 inch on all sides. Hydromilling shall not be used when the temperature is 35˚F and falling.
1. Determination of Acceptability.
Delete the 4th paragraph and replace it with the following:
The Contractor shall furnish a retroreflectometer for the Engineer's use in determining the retroreflectance values of the various traffic stripes or traffic markings. This equipment is for the sole use of the Engineer and will become the property of the Contractor after Acceptance.
[bookmark: _Toc78463862]516.06	Payment
[Include the following with bridge deck repair Contracts that have local roads requiring MPT due to Contract work:]
[bookmark: _Toc475933368]No separate payment will be made for the placement and removal of the temporary pavement striping or the placement of permanent striping at Structure No. [insert Structure No.].  All costs thereof shall be included in the price bid for the item “Maintenance and Protection of Traffic on Location No. __ (Structure No. [insert Structure No.]).
[bookmark: _Toc475933404] [Include the following as necessary:]
The following Section is added:
[bookmark: _Toc500948985][bookmark: _Toc78463863][bookmark: _Hlk500404796]Section 520 – Toll Islands
[bookmark: _Toc465964981][bookmark: _Toc500948986][bookmark: _Toc78463864]520.02	Materials.
Add the following:
Light Fixtures 	922.05(B)
Fire Extinguishers and Mounting Brackets	922.05(C)
Stairwell Grating 	922.05(A)
[bookmark: _Toc500948987][bookmark: _Toc78463865]Section 522 – Test Pits
[bookmark: _Toc500948988][bookmark: _Toc78463866]522.03	Methods of Construction.
Delete the third paragraph, including companies listed (1) through (4).
[bookmark: _Toc500948989][bookmark: _Toc78463867]Section 524 – Impact Attenuator
[bookmark: _Toc500948990]Delete this Section in its entirety and replace with the following:

[bookmark: _Toc78463868]524.01	Description.
[bookmark: _Hlk58857953]This work shall consist of furnishing and installing re-directive impact attenuators and transitions as identified on the Plans.  The attenuator shall be installed as per the manufacturer’s directions and shall include appropriate transitions to longitudinal barrier or dual faced guide rail if present.  Non-redirective attenuators shall not be used for a permanent installation; use of non-redirective attenuators for temporary installations shall be as specified under Section 801. Re-directive attenuators may be used in a construction zone on a temporary basis as specified under Section 801. 
This work shall also consist of the furnishing and installation of bullnose thrie beam attenuators at wide Z-Turns and other locations shown on the Plans, in accordance with the Authority’s Standard Drawing. 
[bookmark: _Toc78463869]524.02	Materials.
Materials shall conform to the following Subsections:
[bookmark: _Hlk58857513]Re-Directive Impact Attenuator	920.20
The attenuator transition shall provide the necessary transition to the longitudinal barrier (beam guide rail, dual faced beam guide rail, or concrete barrier) in accordance with the attenuator manufacturer’s recommendation. 
Foundation and additional material requirements shall be in accordance with the attenuator manufacturer’s recommendations. Unless otherwise specified by the manufacturer foundation concrete for the permanent systems shall be at least 4,000 psi.  Reinforcement steel shall be epoxy coated.  Concrete and reinforcement steel shall conform to Subsection 401.02. Asphalt foundations shall use materials conforming to Subsection 302.02.
Reflective sheeting which appears at the blunt end of impact attenuators shall conform to Subsection 912.02. 
[bookmark: _Toc78463870]524.03	Methods of Construction.
[bookmark: _Hlk58857818]Attenuators shall be installed in accordance with the manufacturer’s directions and as indicated on the Plans. Attenuator system designs are independently evaluated for MASH compliance and unless indicated by the attenuator system manufacturer, components from different attenuator systems are not to be interchanged. 
[bookmark: _Hlk58857893]The Contractor shall be responsible for preparing the surface on which the attenuator will be installed; this may include constructing a prepared foundation of the type indicated and to the dimensions and grades as shown on the Plans and as required by the attenuator system manufacturer. If a foundation is required, it shall be cured to full strength before exposing the attenuator system to potential impacts. If the attenuator is using a previously constructed foundation, that foundation shall be inspected for deficiencies inadequate slope, signs of cracking, surface wear, shifting from original position, settling, or any other signs of age or deterioration which could make the foundation unusable. Any deficiencies shall be flagged and brought to the Engineer’s attention prior to installation. 
[bookmark: _Hlk58857865]Install the attenuator according to the manufacturer’s directions for the type of obstruction being shielded and the type of transition being used. The Contractor shall be certified in accordance with the manufacturer’s requirements to perform installation. 
All new material shall be furnished, except where resetting or salvaging is called for on the Plans.
Any damage to the attenuator system caused by Contractor actions shall be immediately replaced/repaired as directed by the Engineer at no additional cost to the Authority.
Some attenuators have features that may allow the attenuator system to be reset with minimal part replacement after an impact. If the Authority directs for an attenuator to be reset, the Contractor shall be familiar with the attenuator manufacturer’s requirements and shall inspect and evaluate the attenuator prior to resetting. A list of any damaged elements to be replaced shall be provided to the Engineer who will make the final determination if the attenuator can be repaired or if a new attenuator should be installed instead. If it is determined by the Engineer that the attenuator is suitable to be repaired and reset, the Contractor shall replace all damaged elements with new elements prior to resetting the attenuator. Upon resetting the attenuator, and prior to exposing the attenuator to traffic, a final inspection shall occur to ensure that the attenuator conforms to the attenuators manufacturer’s requirements.
[bookmark: _Toc500948991][bookmark: _Toc78463871]524.04	Measurement.
[bookmark: _Toc500948992]Impact Attenuator (Cartridge), ___Bays, ___” Wide shall be measured by the number of each installed. Each unit shall consist of a total energy absorbing system composed of the required number of bays and required width.
Impact Attenuator, Type_____ will be measured by the number of each installed. 
Bullnose Thrie Beam Attenuator will be measured by the number of each installed.
[bookmark: _Hlk59194142]Repair and Reset Impact Attenuator, Type _____ and Repair and Reset Impact Attenuator (Cartridge), ___Bays, ___” Wide will be measured by the number of each impact attenuator unit repaired and reset. 
For re-directive impact attenuators installed on a temporary basis see Section 801.
[bookmark: _Toc78463872]524.05	Payment.
[bookmark: _Toc500948993]Payment will be made under:
PAY ITEM 	 PAY UNIT
[bookmark: _Hlk58853372]Impact Attenuator (Cartridge), ___ Bays, ___” Wide	Each
Impact Attenuator, Type ____	Each
Bullnose Thrie Beam Attenuator	Each
Repair And Reset Impact Attenuator (Cartridge), __ Bays, __” Wide	Each
Repair And Reset Impact Attenuator, Type _____	Each
No separate payment will be made for concrete, anchors, concrete foundations, epoxy coated reinforcement, reflective sheeting, or transitions to longitudinal barrier, but the costs thereof will be included in the unit prices bid for the various impact attenuator pay items in the Contract. 
No payment will be made for repair or replacement of impact attenuators damaged by the Contractor’s operations.
[bookmark: _Toc78463873]Section 530 – Raised Pavement Markers
[bookmark: _Toc500948994][bookmark: _Toc78463874]530.02	Materials.
Delete the entire Subsection and replace it with the following:
Materials shall conform to the following Subsections:
Raised Pavement Markers and Adhesive	923.46
[bookmark: _Toc500948995][bookmark: _Toc78463875][bookmark: _Toc317167277][bookmark: _Toc465965066]Section 533 – Thermoplastic Rumble Strips
[bookmark: _Toc500948996][bookmark: _Toc78463876]533.02	Materials.
Delete the entire Subsection and replace it with the following:
Materials shall conform to the following Subsections:
Thermoplastic Rumble Strips	923.49


[bookmark: _Toc73107272][bookmark: _Toc77561759][bookmark: _Toc229306725][bookmark: _Toc317167290][bookmark: _Toc78463877]Section 535 - Concrete Barrier Curb, Precast
[bookmark: _Toc73107273][bookmark: _Toc77561760][bookmark: _Toc229306726][bookmark: _Toc317167291][bookmark: _Toc78463878]535.01	Description
This work shall consist of the furnishing and installation of precast concrete barrier curbs on bridges and on their approaches at locations shown on the Plans and as described herein.
[bookmark: _Toc73107274][bookmark: _Toc77561761][bookmark: _Toc229306727][bookmark: _Toc317167292][bookmark: _Toc78463879]535.02	Materials
All reinforcing steel shall be epoxy coated and shall conform to Subsection 915.01.
The tie wire shall be 16 gage or heavier, black annealed wire.
Bar supports shall conform to the CRSI Manual of Standard Practice, "Bar Supports for Epoxy-Coated Reinforcing Bars".
Reinforcing steel shall be protected at all times from damage and shall be stored above ground level.  Cut ends of bars and areas of the epoxy coating which are damaged during fabrication, handling and installation shall be coated with an epoxy repair material, in accordance with ASTM D 3963. The epoxy repair material shall be compatible with the shop coating and inert in concrete.  
Reinforcing bars to be embedded in concrete shall be free of oil, dirt, and other foreign substances. 
Anchor rods shall be fully threaded and shall conform to the requirements of ASTM A 325.  Each anchor rod shall be furnished with Heavy Hex Nuts, ASTM A 563, Grade DH (lubricated) and Hardened Washers, ASTM F 436, Type 1.  Each component shall be hot dip zinc coated in accordance with ASTM A 153.  Steel anchor plates shall conform to the requirements of ASTM A 709, Grade 36 and shall be hot dip zinc coated in accordance with ASTM A 123.
The adhesive anchoring system for the anchor rods shall be Magnabond Anchoring Resin as manufactured by A&P Foglia, Inc., East Brunswick, NJ 08816 (telephone 908-821-8738); HIT HY 150 Injection Adhesive Anchor as manufactured by Hilti, Corp., Tulsa, OK 74121 (telephone: 800-879-8000); or approved equal.
The concrete shall have a minimum 28-day compressive strength of 5,000 psi.
Portland cement shall conform to ASTM C 150, Type I, II or III.  Different brands of cement, the same brand of cement from different mills or different types of cement shall not be mixed.  Suitable means shall be provided for storing and protecting the cement against dampness.  Cement which for any reason has become partially set or   which contains lumps of caked cement will be rejected.  The temperature of the cement at the time of delivery to the mixer shall not exceed 160 degrees F. 
Admixtures and curing materials shall conform to Section 905.
The use of liquid membrane-forming compound is prohibited for the concrete work in this section.  Only white polyethylene/burlap sheeting shall be used for curing the concrete.
· The fine and coarse aggregates for the concrete shall consist of natural sand and natural gravel conforming to ASTM C 33.
· The aggregate particles shall be clean, hard, tough, durable, of uniform quality, free from soft pieces, disintegrated stone, dirt, organic or other injurious materials occurring either free or as a coating.  In addition, elongated particles having length to width ratios in excess of 3:1 shall not constitute more than one (1) percent of the total number of particles.
· The maximum allowable limits for deleterious substances in the fine aggregate are:
	Table 535-1 Maximum Limits for Fine Aggregate

	Type
	Maximum (%)

	Clay lumps and friable particles
	3.0

	Material finer than #200 sieve
	3.0

	Coal and lignite
	0.5


· The maximum allowable limits for deleterious substances in, and physical property requirements of, the coarse aggregate are:
	Table 535-2 Maximum Limits for Coarse Aggregate

	Type
	Maximum (%)

	Clay lumps and friable particles
	3.0

	Chert (less than 2.4 specific gravity SSD)
	3.0

	Sum of the above two
	3.0

	Material finer than #200 sieve
	1.0

	Coal and lignite
	0.5

	LA Abrasion
	50

	Magnesium Sulfate Soundness (5 cycles)
	18


Note: If sodium sulfate soundness test is used in lieu of the magnesium sulfate soundness test, the maximum allowable limit is twelve (12) percent.
· The sources of the fine and coarse aggregates shall be identified and submitted with representative samples in accordance with ASTM D 75 to the Engineer for approval.
· The gradation of the fine and coarse aggregate shall be as follows:
	Table 535-3 Gradation of Fine and Coarse Aggregates

	Fine Aggregate
	Coarse Aggregate

	Sieve Size
	% Passing
	Sieve Size
	% Passing

	3/8 in.   
	100
	1 in.
	100

	#4
	95-100
	3/4 in.
	90-100

	#8
	80-100
	3/8 in.
	20-55

	#16
	50-85
	#4
	0-10

	#30
	25-60
	#8
	0-5

	#50
	10-30
	-
	-

	#100
	2-10
	-
	-


The minimum percentage of coarse aggregate by weight of total aggregate shall be 60 percent.
The concrete leveling course for precast barrier curbs shall conform to the requirements above, with the exception that the maximum size of the coarse aggregate shall be 3/4 inch.  The color of the concrete leveling course shall be gray.
Mortar and grout shall conform to Section 905. The Portland cement for the mortar and grout shall be the same brand and type and shall be from the same mill as the cement used for the barrier curb concrete.  For precast barriers the cement shall be supplied by the precasting plant.  The color of the mortar and grout shall match the color of the barrier curb.  Mortar bedding for precast barriers shall be epoxy mortar.
The concrete mix design shall conform to the following:
The Contractor shall develop a concrete mix design in a qualified and approved testing laboratory which meets the requirements of ASTM E 329.  The concrete mix designs shall be proportioned in accordance with ACI 211.1 and this Specification.  The mix design proposed for use, when tested in the laboratory prior to the construction, shall have a 28-day average compressive strength of no less than 5,700 psi and a minimum strength of no less than 5,000 psi.  The cement content shall be at least 7.0 bags (658 lbs.) per cubic yard.  The concrete shall be proportioned to produce a slump of 1-2 inches without exceeding a water-cement ratio of 0.40.  This slump requirement applies to the concrete prior to the addition of water-reducing (WR) or high-range water-reducing (HRWR) admixtures.  The addition of WR or HRWR admixture to the concrete shall result in a slump of 5-8 inches.
If ready-mixed concrete is used, the specified slump of 1-2 inches shall apply to the concrete when it arrives at the job site.  The WR or HRWR admixture shall be introduced into the ready-mix truck drum at the job site and incorporated into the concrete by 60-80 revolutions of the drum at mixing speed, just prior to discharging the concrete into the forms.  The specified slump of 5-8 inches shall apply to the concrete as it is deposited into the forms.
If precast concrete barrier curbs are cast at a precasting yard using its own batch plant, the Contractor shall submit to the Engineer for review a detailed outline of the mixing and transporting procedures at the plant.  Based on this review, the Engineer will determine the stages of the operation where the two slump requirements shall apply.  However, the WR or HRWR admixture shall be incorporated into the concrete by mixing for at least one (1) minute.
The entrained air content, measured according to ASTM C 231, shall be 7 ± 2 percent.  This requirement applies to the concrete after the addition of WR or HRWR admixture.
Whenever the temperature is above 80 degrees F, the Contractor shall provide, as approved by the Engineer, an approved admixture to be added to the concrete for retarding the initial set of the concrete.  The admixture shall be used in strict conformance with the manufacturer's recommendations.
[bookmark: _Toc73107275]Testing the Concrete Mix Design
Sampling and testing shall be performed in accordance with the applicable tests listed in Subsections 901.20, 905.05 and 914.04, and the following.
The following shall be submitted to the Engineer:
· Certification of Compliance in accordance with Subsection 106.04 for the aggregate requirements as specified in Subsection 501A.04, Subpart D.
· Proportions of all material, including proposed admixtures.
· Certificate of Compliance in accordance with Subsection 106.04 for the cement.
The Engineer shall be witness to the following:
· Slump and air-content during laboratory tests, before and after the addition of WR or HRWR admixture.
· The mixing of the cylinders for 7 and 28-day compressive strength tests (minimum three (3) cylinders for each test).  The cylinders shall be delivered to the Engineer for testing.
[bookmark: _Toc73107276]Joint Sealer Material Requirements
Elastic joint sealer shall conform to Subsection 518.02 (e).  Other materials shall conform to the following subsections:
Preformed Bituminous Joint	908.01
Hot-poured and Cold-applied Joint Sealers	908.02
[bookmark: _Toc73107277]Material Submittals
All submittals shall be made at least four weeks prior to actual production of the barrier curbs or parapets.  Before construction of the barrier curbs or parapets commence, the Contractor must submit and obtain approval of the following:
· Concrete mix design;
· Source of materials;
· Manufacturers' product data sheets for all admixtures intended for use in the concrete;
· Description of the intended batching, mixing, transporting and placing procedures;
· Form release agent's:  product trade name and laboratory certification of compatibility with silane penetrating sealers;
· Mill test reports at least one week prior to placing (or shipping to the job site) the reinforcing steel; and
· Working drawings including reinforcing bar order lists and bending diagrams in conformance with ACI 315 and Subsection 105.04.
· Manufacturer's mill test reports of the adhesive anchoring system.
· Contractor's testing procedure for proof loading of the adhesive anchoring systems installation.
[bookmark: _Toc73107278]Material Quality Assurance
All materials used in constructing the barrier curbs and parapets shall conform to the following reference standards.
· American Society for Testing and Materials:
· Practice for Making and Curing Concrete Test Specimens in the Field (ASTM C 31)
· Specification for Concrete Aggregates (ASTM C 33)
· Test Method for Obtaining and Testing Drilled Cores and Sawed Beams of Concrete (ASTM C 42)
· Specification for Ready-Mixed Concrete (ASTM C 94)
· Test Method for Slump of Hydraulic Cement Concrete (ASTM C 143)
· Specification for Portland Cement (ASTM C 150)
· Specification for Sheet Materials for Curing Concrete (ASTM C 171)
· Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method (ASTM C 231)
· Specification for Air-Entraining Admixtures for Concrete (ASTM C 260)
· Specification for Chemical Admixtures for Concrete (ASTM C 494)
· Practice for Use in the Evaluation of Testing and Inspection Agencies as used in Construction (ASTM E 329)
· Specification for Deformed and Plain Billet Steel Bars for Concrete Reinforcement (ASTM A 615)
· American Concrete Institute:
· Standard Practice for Selecting Proportions for Normal, Heavyweight and Mass Concrete (ACI 211.1)
· Guide Practice for Measuring, Mixing, Transporting and Placing Concrete (ACI 304R)
· Standard Specification for Cold Weather Concreting (ACI 306.1)
· Hot Weather Concreting (ACI 305R)
· Building Code Requirements for Reinforcing Concrete (ACI 318)
· Standard Practice for Curing Concrete (ACI 308)
· Guide Practice for Consolidation of Concrete (ACI 309R)
· Identification and Control of Consolidation-Related Surface Defects in Formed Concrete (ACI 309.2R)
· Details and Detailing of Concrete Reinforcement (ACI 315)
· Concrete Reinforcing Steel Institute:
· Manual of Standard Practice
[bookmark: _Toc73107279][bookmark: _Toc77561762][bookmark: _Toc229306728][bookmark: _Toc317167293][bookmark: _Toc78463880]535.03	Equipment
Equipment shall be in accordance with Section 401.
Only metal forms shall be used for precast barrier curbs and parapets, and they shall conform to the applicable provisions of Section 401 except as amended herein.
[bookmark: _Toc73107280][bookmark: _Toc77561763][bookmark: _Toc229306729][bookmark: _Toc317167294][bookmark: _Toc78463881]535.04	Methods of Construction
Construction of the concrete barriers and parapets shall conform to the provisions of ACI 304 and ASTM C 94 except as amended in these Specifications.
[bookmark: _Toc73107281]Reinforcing Steel Fabrication.
Fabrication of reinforcing steel shall conform to the following.
Detailing dimensions for hooks and bends shall be in accordance with the ACI standard "Details and Detailing of Concrete Reinforcement" (ACI 315).
Reinforcing bars shall not be bent or straightened in a manner that will injure the steel or the epoxy coating.
Reinforcing bars shall conform accurately to the dimensions shown on the Plans and within the fabrication tolerances as shown in ACI 315.
[bookmark: _Toc73107282]Placement of Reinforcing Steel.
Placement of reinforcing steel shall conform to the following.
The reinforcing steel shall be accurately placed as detailed on the Plans and securely held in place in the forms during the placing of concrete.
The minimum clear concrete cover over all reinforcing steel shall be two (2) inches unless otherwise noted on the Plans.
Reinforcing steel shall be placed within the tolerances given in ACI's Standard Specifications for Tolerances for Concrete Construction and Materials (ACI 117).
[bookmark: _Toc73107283]Casting Methods.
Casting methods for precast and cast-in-place concrete barriers shall be as follows:
Precast in a precasting plant using its own batch plant.
Precast using ready-mixed concrete.
Cast-in-place using ready-mixed concrete.
The use of concrete mobile or slipforming will not be permitted.
[bookmark: _Toc73107284]Batching, Mixing and Delivery.
All concrete, regardless of whether ready mixed, or mixed in a central batch plant at a precasting plant, shall be batched and mixed in accordance with the requirements of ASTM C 94.
	  Table 535-4 Batch Measurement Accuracy

	Material
	Accuracy (%)

	Cement   
	±1

	Coarse Aggregate
	±2

	Fine Aggregate
	±2

	Total Weight of Aggregate
	±2

	Water
	±1

	Admixtures
	±3


The Engineer shall be made present at the time of verification batching to confirm that the preparations and ingredients batched are in accordance with the proposed mix design.
The materials for each batch of concrete shall be measured within the following accuracies.
The mixing of the concrete shall be such as to assure compliance with the following uniformity requirements, expressed as maximum permissible difference in results of tests of samples taken from two widely separated locations in the batch:
	  Table 535-5 Concrete Uniformity Requirements

	Material
	Maximum Permissible Difference

	Weight per cubic foot
	1.0 lbs./ft3

	Air Content
	1.0%

	Slump before addition of WR or HRWR
	1.0 in.

	Coarse aggregate content, portion by weight of each sample retained on No. 4
	6.0%

	Average compressive strength at seven (7) days for each sample, based on average strength of all comparative test specimens
	7.5%

	Weight per cubic foot
	1.0 lbs./ft3


The concrete mixers may be stationary or truck mixers.
Stationary mixers, when used for the complete mixing of the concrete, shall be equipped with an acceptable timing device that will not permit the batch to be discharged until the specified mixing time has elapsed.
When a truck mixer is used, each batch of concrete, before the addition of WR or HRWR admixture, shall be mixed for not less than 70 nor more than 100 revolutions of the drum at the rate of rotation designated as mixing speed by the manufacturers of the equipment.
When ready-mixed concrete is used, the truck mixer shall be equipped with a tank for the HR or HRWR admixture and an automatic dispensing system which introduces this mixture at the job site in the required amount.  The concrete subsequently shall be mixed for 70 revolutions of the drum at mixing speed.
When ready-mixed concrete is used, after the introduction of the mixing water to the cement and aggregates or the introduction of cement to the aggregates, discharge of the concrete shall be completed within 1 1/2 hours, or before the drum or agitators have revolved 300 revolutions, whichever comes first.
[bookmark: _Toc73107285]Placing Concrete.
Prior to construction of barrier curbs, the existing decks shall be repaired, if and when directed by the Engineer, in accordance with Section 417.
Through deck anchor bolts for precast barrier curbs, shall be set in core drilled holes in bridge decks.  Air drilling of holes through deck slabs will not be permitted.  Partial depth holes into decks and in wingwalls for anchor bolts or for reinforcing steel dowels for cast-in-place barrier curbs and parapets may be air drilled.  Prior to drilling holes in the deck, the Contractor shall locate the existing deck reinforcing steel by means of a Pachmeter, and shall locate the holes so as to clear the existing reinforcing steel.
Anchor bolts and reinforcing steel dowels shall be set in the drilled holes with an epoxy grout or an adhesive anchor system.  Preparation and installation of the anchor bolts and/or dowels with the grout or adhesive shall be in strict conformance with the grout or adhesive manufacturing specifications. 
Anchor bolts which are installed with an adhesive anchor system shall be proof loaded to 35,000 pounds.  The testing shall be unrestrained and in accordance with ASTM E 488.  The anchor bolts tested shall be randomly chosen and the number of bolts tested shall be equal to the cube root of the total number of the anchor bolts installed.
All anchor bolt nuts shall be tightened with a calibrated torque wrench to produce 50 percent of the allowable tensile value of the anchor bolts. 
Reinforcing steel dowels installed with an adhesive anchor system shall be proof loaded to 90% of their yield strength.  The testing shall be unrestrained and in accordance with ASTM E 488.  The dowels tested shall be randomly chosen and the number of dowels tested shall be equal to five (5) of the first 50 dowels installed plus the cube root of the remaining dowels installed.
Before placing concrete, all equipment for placing and conveying the concrete shall be cleaned, and vibrators shall be check for workability.  All frost, ice, mud, debris and water shall be removed from the forms, and the forms shall be thoroughly wetted or oiled.  The reinforcement shall be securely tied in place and thoroughly cleaned of ice or other coatings which may destroy or reduce bonding with the concrete.  No concrete shall be placed until the Engineer has approved the forms, and the condition and placement of the reinforcement.
Conveying the concrete from the mixer to the place of deposit shall not cause separation or loss of materials.  Placing of the concrete shall be such that it shall be deposited as nearly as possible in its final position to avoid segregation due to rehandling or flowing.  The concrete shall not be distributed horizontally with the vibrators.  Placing shall be at such a rate that at all times the concrete shall be plastic, and flow readily into the corners of the forms and into spaces between reinforcement.  No concrete that has partially hardened or has been contaminated by foreign materials shall be deposited in the forms.  When concreting is commenced, it shall be carried out as a continuous operation until a full section is completed.  Cold joints will not be permitted within the individual sections.  When being deposited, the concrete shall not be allowed to fall a vertical distance greater than four (4) feet from point of discharge to the point of deposit.
All newly placed concrete shall be consolidated by means of both internal and external vibrators.  The use of trac-type form vibrator is preferred and strongly recommended for cast-in-place concrete.  External vibrators shall have operating frequencies in the range of 300 to 6,000 rpm and internal vibrators shall run at a minimum speed of 7,000 rpm.  Extra vibrators shall be kept at the Project site for back-up as necessary.  The vibrating shall be done in such a manner as to avoid displacement of the reinforcement.
[bookmark: _Toc73107286]Finishing and Curing Concrete
After the concrete has been placed and consolidated in the forms, the exposed surface of the concrete shall be struck with a straight edge and the struck surface shall be given a smooth, uniform magnesium float finish.
All concrete shall be maintained above 50 degrees F and in a moist condition until it has reached a compressive strength of at least 3,000 psi, as determined by testing of sets of three (3) cylinders cured at the Project site, but under no circumstances for less than three (3) days.  Moisture shall be retained in the cast concrete by continuous mist from soaker hoses or by the use of white polyethylene/burlap sheeting wetted daily.
The use of liquid membrane-forming curing compound is prohibited.
After the concrete has attained a strength of 3,000 psi and moist curing has been discontinued, the concrete shall not be exposed to temperatures below the freezing point for three (3) days.
Placement and curing of the concrete during hot weather shall conform to the requirements of ACI 305R.
Placement and curing of the concrete during cold weather shall conform to the requirements of ACI 306.1.
[bookmark: _Toc73107287]Placement of Precast Concrete Barrier Curbs.
The top surface of the concrete leveling course beneath the precast barrier curbs shall be intentionally roughened to a full amplitude of approximately 1/4 inch.  The leveling course shall be continuously moist cured for not less than three (3) days.
Precast sections of barrier curb shall be lifted and placed using a two-point pick-up to avoid unnecessary stress in the concrete.  Lifting inserts shall be recessed and all other lifting devices shall be removable.  The recessed holes shall be filled with grout after the barrier is placed and the lifting devices removed.
Precast barrier curb sections shall be placed on an epoxy mortar bed having a plastic consistency.  The mortar bed shall be a minimum depth sufficient to fill any voids and irregularities between the base of the barrier curb and the leveling course, and to bring the barrier curb to proper line and grade.    
After the anchor bolts are properly installed and tested in accordance with Subsection 501A.18, the recesses for the anchor bolts shall be filled with non-shrink grout (non-epoxy).
[bookmark: _Toc73107288]Field Quality Assurance.
The testing of the concrete will be as follows:
The Engineer will test the fresh and hardened concrete.
The temperature of the concrete at discharge and the temperature of the ambient air will be measured.
Slump will be measured before and after the addition of WR or HRWR admixtures, and the air-content will be measured after the addition of the WR or HRWR admixtures.
If the slump or air-content of the first batch mixed on each day of casting do not comply with the requirements, the batch will be rejected.  If rejected, slump and air-content tests will be made on subsequent batches until the concrete complies with the requirements.
Sets of slump and air-content measurements will be made on two additional batches spaced evenly during each day's pour.
For each testing load, two sets of six (6) concrete cylinders (6 inches by 12 inches) will be cast.  After one day of field moist curing, six (6) cylinders will be transferred to the laboratory for moist curing.  Compressive strength testing will be performed on three (3) laboratory cured cylinders at seven (7) days of age and three (3) at 28 days.
A set of three (3) field-moist cured test cylinders will be tested in compression at three (3) days of age.  If the average strength of these three (3) cylinders is higher than 3,000 psi, the moist curing of the concrete represented by the cylinders may be discontinued.  If the average compressive strength of the three (3) test cylinders is less than or equal to 3,000 psi, the moist curing shall continue as follows:

	  Table 535-5 Three-Day Field Strength Testing

	Average 3-day Field Strength
	Extend Curing for:

	2,800 - 3,000 psi
	1 Day

	2,600 - 2,800 psi
	2 Days

	2,400 - 2,600 psi
	3 Days










After the extended moist curing period given in the above table, the three (3) remaining field cured test cylinders shall be tested in compression.  If the average result of these tests is at least 3,000 psi, the curing may be discontinued.  If the average compressive strength of these cylinders is less than 3,000 psi, the concrete may be rejected.
Each test report will contain, as a minimum, the following information for each set of cylinders:
· Test number;
· Portion of barrier curb or parapet represented by the cylinders;
· Date cast;
· Curing condition;
· Dates tested;
· Specified concrete properties;
· Compressive strength of each individual cylinder;
· Slump, before and after the addition of the WR or HRWR  admixtures;
· Air content;
· Concrete and air temperature; and
· Notification if the concrete is not in conformance with the Specifications.
The concrete shall be considered satisfactory if the average field strength, determined as specified in F, G, and H above, is at least 3,000 psi at the time of discontinuation of moist curing and the average strength of three (3) cylinders, cured moist for 28 days in the laboratory is at least 5,700 psi and no value is less than 5,000 psi.
[bookmark: _Toc73107289]Joint Sealing.
The Contractor shall seal the joints between barrier curb sections in accordance with the details shown on the Plans and as directed by the Engineer.  Preparation and installation of the joint sealers shall be in accordance with the joint sealer manufacturer's recommended procedures and specifications.
Installation of the Elastic Joint Sealers in open joints at the abutments and/ or piers shall be in accordance with the manufacturer’s recommendations.
[bookmark: _Toc73107290]Associated Work.
This work shall also include the following associated work: the removal of bituminous overlay adjacent to the existing bridge safety walks and curbs, installation of membrane waterproofing adjacent to the new barrier curb in accordance with Section 417, placement of bituminous concrete overlay adjacent to the new barrier curb in accordance with Section 302, and repairs to the deck slab in accordance with Section 417.  Except for deck repairs, all costs for associated work will be included in the pay item Concrete Barrier Curb, Cast-in-Place.
[bookmark: _Toc73107291][bookmark: _Toc77561764][bookmark: _Toc229306730][bookmark: _Toc317167295][bookmark: _Toc78463882]535.05	Method of Measurement
Concrete Barrier Curb will be measured by the linear foot, along the face at the gutter line.  Included in this linear foot cost will be all incidental work and materials necessary including but not limited to grey concrete leveling course, reinforcing steel, anchor bolts, mortar bed, joint sealers, adjacent waterproofing and bituminous concrete overlay.
[bookmark: _Toc73107292][bookmark: _Toc77561765][bookmark: _Toc229306731][bookmark: _Toc317167296][bookmark: _Toc78463883]535.06	Basis of Payment
Payment will be made under:
PAY ITEM	PAY UNIT
Concrete Barrier Curb, Precast	Linear Foot
Temporary shielding will not be measured for payment.
No separate payment will be made for removal of railings and demolition of safety walks.  
Payment for deck repairs will be made in accordance with Section 417.
No separate payment will be made for elastic joint sealer in open joints in barrier curbs which are installed in conjunction with adjacent asphaltic plug joints.  All associated cost will be included in the pay item Asphaltic Plug Joint in accordance with Section 417.
[Include the following as necessary:]
The following Section is added:
[bookmark: _Toc533566182][bookmark: _Toc73107293][bookmark: _Toc77561766][bookmark: _Toc229306732][bookmark: _Toc317167297][bookmark: _Toc78463884]Section 536 - Public Utilities In Structures
[bookmark: _Toc476380695][bookmark: _Toc527346641][bookmark: _Toc530372876][bookmark: _Toc73107294][bookmark: _Toc77561767][bookmark: _Toc229306733][bookmark: _Toc317167298][bookmark: _Toc78463885]536.01	Description
This work shall consist of the construction of gas and water mains on bridges.
[bookmark: _Toc527346642][bookmark: _Toc530372877][bookmark: _Toc73107295][bookmark: _Toc77561768][bookmark: _Toc229306734][bookmark: _Toc317167299][bookmark: _Toc78463886]536.02	Materials
Materials shall conform to the following Subsections:
Fiberglass Pipe	917.06
Bolts and Bolting Material	909.02
Structural Steel	909.01
Timber for Structures	910.01
Gaskets	923.12
Steel pipe sleeves shall conform to ASTM A 252 and shall be galvanized according to ASTM A 123.
Channel supports, rods, bolts, nuts, washers, inserts, and other hardware required for the permanent installation shall be hot‑dip galvanized according to ASTM A 123 or A 153.
Gas or water mains shall conform to the following:
(R) Gas Mains.  
Pipe, pipe sleeves, pipe hanger assemblies, expansion joints, and seals between the pipe and sleeves shall be furnished by the gas company.  Pipe, in 20 foot or longer lengths, shall be delivered to the job site, by the gas company, close to the point where it is to be used.
Water Mains.  
Materials shall be as provided in the Supplementary Specifications.
[bookmark: _Toc476380696][bookmark: _Toc527346643][bookmark: _Toc530372878][bookmark: _Toc73107296][bookmark: _Toc77561769][bookmark: _Toc229306735][bookmark: _Toc317167300][bookmark: _Toc78463887]536.03	Methods of Construction
Gas Mains.  
The gas company shall be notified at least three working days in advance of when pipe delivery is required.  The pipe shall be unloaded at the delivery point and shall be moved into place on the structure and joined together by welding.  The gas main shall terminate approximately 5 feet beyond the abutments at each end of the bridge structure.  Expansion joints shall be installed in the main as instructed by the gas company representative.  Structural shapes and plates for utility supports shall conform to Section 403.
Before welding, the pipe shall be aligned on the common axis, properly gapped and firmly held by a welding clamp.  All welding areas shall be cleaned to a bright metal surface by wire brushing or grinding.  The first or stringer bead shall be deposited at least 50 percent around the circumference in equally spaced segments before the weld clamp is removed.  Before applying the next pass, all tack welds and each bead shall be cleaned free of scale and oxide.
Welding shall conform to the manual arc welding procedure according to API 1104 ‑ Standard for Field Welding of Pipe Lines and Related Facilities.  Welders shall be qualified under API 1104 standards.
All welds shall be examined by radiographic (X‑ray) inspection by a qualified inspection company acceptable to the gas company.  The welds shall be accepted only if they meet API 1104 standards of acceptability.  The X‑ray films and one copy of the radiographic inspection report are to be delivered to the gas company.  Defective welds shall be removed from the line and the pipe rebeveled by grinding and rewelded.  Repair welds also shall also be inspected radiographically according to the provisions of this paragraph.
Before sections of pipe are welded together, each length shall be cleaned by passing a fiber and wire pipe brush of proper size through it.
Hangers shall be adjusted to provide uniform support of the pipe across the bridge and to align it in the abutment sleeves.
Upon completion of the installation, the carrier pipe shall be given a bottle test with air, for 24 hours, at a pressure specified by the gas company with test caps and gauges supplied by the gas company.  Caps or expansion joints, if used, shall be anchored to prevent movement during the test.  The method employed to anchor caps and expansion joints is subject to approval of the gas company inspector.
After completion of the test and relieving the test pressure, anchoring devices shall be removed as directed by the gas company inspector.
The pipe and hanger supports shall be cleaned and painted according to gas company specifications.  Copies of these specifications are available upon written request to the gas company.
The installation of gas mains is subject to inspection and approval of the utility company.
Water Mains.  
The construction of water mains shall be according to the provisions in the Supplementary Specifications.
[bookmark: _Toc476380697][bookmark: _Toc527346644][bookmark: _Toc530372879][bookmark: _Toc73107297][bookmark: _Toc77561770][bookmark: _Toc229306736][bookmark: _Toc317167301][bookmark: _Toc78463888]536.04	Measurement
Utility conduits and mains will be measured by the linear foot including the length projecting beyond the rear face of the abutment.
[bookmark: _Toc476380698][bookmark: _Toc527346645][bookmark: _Toc530372880][bookmark: _Toc73107298][bookmark: _Toc77561771][bookmark: _Toc229306737][bookmark: _Toc317167302][bookmark: _Toc78463889]536.05	Payment
Payment will be made under:
PAY ITEM	PAY UNIT
____” Gas Mains	Linear Foot
____” Water Mains	Linear Foot
[bookmark: _Toc73107299][bookmark: _Toc77561772][Include the following with bridge deck Contracts:]
The following Section is added:
[bookmark: _Toc261430940][bookmark: _Toc294172079][bookmark: _Toc403478531][bookmark: _Toc78463890]Section 537 – Micro-Milling Of Concrete Deck Surface
[bookmark: _Toc285883302][bookmark: _Toc294172080][bookmark: _Toc403478532][bookmark: _Toc78463891]537.01	Description.
The work shall include the removal of the ¼” sacrificial thickness off the surface of the finished concrete deck to produce a smooth and uniform riding surface as indicated in the Contract Plans.
The work shall also include evaluating the deck riding surface smoothness, as well as performing the deck grinding and all measurements described herein to evaluate the adequacy of deck riding surface.
The Contractor shall employ micro-milling procedures that will produce an average profile index of 12 inches per mile or less.  Local area indexes up to 15 inches per mile may be accepted.
[bookmark: _Toc285883303][bookmark: _Toc294172081][bookmark: _Toc403478533][bookmark: _Toc78463892]537.02	Materials and Equipment.
No Materials specified.
A power driven, self-propelled machine having diamond blades and capable of grinding the surfaces of the concrete to the specified smoothness tolerances shall be used.  Equipment that will cause strain or damage to the deck surface, excessive ravels, aggregate fractures, spalls, or disturbance of transverse or longitudinal joints shall not be used.
Use equipment having gang-mounted diamond saw blades on a multiblade arbor specifically designed for Portland Cement Concrete pavement production grinding. Use equipment capable of producing a 3 foot (minimum) grinding pass width that is equipped with a vacuum system capable of removing slurry from the pavement surface as approved by the Engineer. Submit requests to use other equipment at least 7 days before grinding.
[bookmark: _Toc285883304][bookmark: _Toc294172082][bookmark: _Toc403478534][bookmark: _Toc78463893][bookmark: _Hlk47356550]537.03	Methods of Construction.
Diamond Grinding. Begin and end diamond grinding at lines normal to the pavement centerline. Grind the pavement longitudinally such that at least 95% of the pavement surface is diamond ground and the pavement is in the same plane across a joint or crack when measured with a 3 foot (minimum) straightedge. Provide surface drainage by maintaining the proper cross slope on the finished surface and by blending adjacent passes. Regrind the pavement if an acceptable surface is not being obtained.
Continuously remove the slurry from the pavement using the vacuum system on the grinding equipment. The Contractor shall transfer the slurry into equipment capable of transporting it from the job site without spills.
In any case, do not allow slurry discharge into:
· Occupied travel lanes.
· Drainage structures.
· Wetlands, streams, estuaries, or sensitive environmental resources identified in the Contract documents.
· Areas where it will become a public nuisance.
Dispose of slurry in conformance with all Federal, State, and local regulations.
Regardless of the overall surface conformity of the bridge deck, if surface deviations have a detrimental effect on deck drainage or reinforcement steel cover, appropriate remedial measures to restore any or all of the deck slab surface to the required grades and surface tolerance will be ordered. When such remedial procedures are ordered, a plan shall be submitted, setting forth the intended limits of the surface restoration and a complete description of the methods, equipment and materials proposed for use.
Following satisfactory completion of the surface restoration measures to the bridge deck slab, the affected area shall be retested.
Additional compensation, Extension of Contract Time or other concessions will not be granted for any surface restorations ordered by the Engineer for compliance with the Specification.
Micro-Milling.
Based on the profilograph measurements obtained during each construction stage, the Contractor shall determine the optimal micro-milling depth at all points of the roadway surface, with appropriate allowance for the subsequent 0.25 inch deep transverse saw cut grooves.
Surface Smoothness Measurements.
Upon completion of micro-milling, the bridge deck riding surface shall be tested and corrected in accordance with the Subsection 401.12(D).  
Prior to profilograph measurements, all objects and equipment shall be removed from the bridge deck surface and the surface shall be vacuumed clean of any debris. An average profile index for the entire bridge length will be determined by the Contractor and recorded as the initial profile index. 
When the profile index exceeds 12 but does not exceed 15 inches per mile, the Engineer may direct the Contractor to reduce the profile index through corrective grinding.  There will be no additional payment for the work involved in any “must grind” bump removal or profile index corrective grinding.
[bookmark: _Toc294172083][bookmark: _Toc403478535][bookmark: _Toc78463894][bookmark: _Toc285883305]537.04	Surface Finish.
Immediately after micro-milling of the bridge deck surface and any corrective work is complete, the bridge deck shall receive a saw-cut groove finish per Part 401.17(F)(3).
[bookmark: _Toc294172084][bookmark: _Toc403478536][bookmark: _Toc78463895]537.05	Measurement.
Micro-Milling Deck Surface will be measured by the surface area of bridge deck milled as prescribed. 
Ride Quality Testing for Micro-Milled Deck Surfaces will not be measured for payment but will be made on a lump sum basis. The work shall include all costs associated with testing the ride quality of the micro-milled surface. No additional measurement will be made for retesting.
No separate measurement shall be made for vacuum systems to collect and discharge residue and slurry, but shall be included in the item “Micro-Milling Deck Surface”.
[bookmark: _Toc285883306][bookmark: _Toc294172085][bookmark: _Toc403478537][bookmark: _Toc78463896]537.06	Payment.
Payment will be made under:
PAY ITEM	PAY UNIT
Micro-Milling Deck Surface	Square Yard
Ride Quality Testing for Micro-Milled Deck Surfaces	Lump Sum
No separate payment will be made for grinding deck or other corrective action. No separate payment will be made for the vacuum system to discharge slurry and disposing the slurry, but shall be included in the bid price for “Micro-Milling Deck Surface”.
[bookmark: _Toc229306744][bookmark: _Toc317167314]
Division 600 - Electrical
[bookmark: _Toc533566221][Include the following as necessary:]
[bookmark: _Toc47350202][bookmark: _Toc78463897]Section 605 – Intelligent Transportation Systems
[bookmark: _Toc78463898][bookmark: _Toc47350203]605.01	Description
1. [bookmark: _Toc47350204]Definitions.
Add the following:
	Fixed Panel Sign Variable Insert (FPSVI)
	An application of a Variable Message Sign that adds variable content to a fixed-panel sign and is attached to the fixed-panel sign.



The following Paragraph is added:
1. [bookmark: _Toc47350205]Fixed Panel Sign Variable Insert (FPSVI).
The work shall consist of furnishing and installing FPSVIs complete with controllers, mounting hardware, fixed-panel sign cutouts, power transformers, power and communications cabling, surge protectors, communications equipment and other items and appurtenances required to provide working systems.
The work shall also include installing and connecting System Control Cabinets (SCCs), furnishing and installing of power and communications wiring serving the FPSVI, and performing partial and final acceptance testing of the FPSVIs and their controllers after installation.
[bookmark: _Toc78463899]605.03	Methods of Construction.
The following is added:
1. [bookmark: _Toc47350207]Fixed Panel Sign Variable Insert (FPSVI).
The work shall consist of performing all necessary work to furnish, install, and prepare the Variable Message Sign for integration and testing.
Furnish and install conduits and perform work as shown on the Plans to provide continuous communications and power raceway paths between the SCC and the VMS. Pull and terminate power and communications cables between the SCC and the VMS as shown on the plans.
Install structural supports as shown on the plans to position the VMS in the appropriate location in the fixed-panel sign. Recess the VMS such that the front of the VMS extends no more than one inch from the face of the fixed-panel sign. Verify actual dimensions of VMS prior to cutting into fixed panel sign.
Power cable type, size, and quantity of conductors shall be furnished and installed as shown on the Plans.
Ensure that no manufacturer or Contractor text or graphics appears on the VMS face other than as shown on the contract plans.


The following Section is added:
[bookmark: _Toc73107322][bookmark: _Toc77561795][bookmark: _Toc229306767][bookmark: _Toc317167334][bookmark: _Toc78463900]Section 606 - Traffic Signals
[bookmark: _Toc527348440][bookmark: _Toc530373230][bookmark: _Toc73107323][bookmark: _Toc77561796][bookmark: _Toc229306768][bookmark: _Toc317167335][bookmark: _Toc78463901]606.01	Description
This work shall consist of furnishing and installing completely wired traffic signal systems.
A complete traffic signal installation is generally composed of two systems, one underground and the other above ground.
The underground installation consists of conduits, junction boxes and foundations for standards, pedestals, push button stations, meter cabinets, traffic signal controllers, and the installation of detectors.
The above-ground installation consists of meter cabinets, traffic signal controllers, signal standards, mast arms, pedestals, signal heads, lamps, LED traffic signal modules, pedestrian push button assemblies, wire and wiring, bonding and grounding, connection to utility service, and testing.
Terms used are according to NEMA Standard Publication No. TS‑1, Section 1, entitled Traffic Control Systems.
[bookmark: _Toc527348441][bookmark: _Toc530373231][bookmark: _Toc73107324][bookmark: _Toc77561797][bookmark: _Toc229306769][bookmark: _Toc317167336][bookmark: _Toc78463902][bookmark: _Hlk47355875]606.02	Materials and Equipment
Materials and equipment shall conform to Section 601 and to the following Subsections:
Lamps	918.24
Loop Detector Lead	918.25
	  Table 606-1 Electrical Material Specifications

	Material
	Specification

	Joint Sealant
	EB‑JS‑1

	Loop Detector Card
	EB-LD-CARD

	Optically Programmed Traffic Signal Head
	EB‑TS‑2

	Pedestrian Signal Head
	EB‑PS‑1

	Push Button Assembly
	EB‑PPB‑1

	Traffic Signal Head
	EB‑TS‑1

	Traffic Signal Controller, Eight-Phase
	EB‑TSC‑ITB‑8

	Fiber-optic Two Color Turn Arrow
	EB-TS-3

	Optically Controlled Emergency Vehicle Detection System
	EB-EOVD

	Test Controller Unit for Two to Eight-Phase Solid State NEMA Type Traffic Signal Controllers
	EB-TSC-CTU

	Optically Programmed Adjustable Face Pedestrian Signal Heads
	EB-PS-4

	Fiber-optic Blank-out Sign
	EB-FOBS

	Red LED Traffic Signal Module
	EB-REDLED-TSM

	Green LED Traffic Signal Module
	EB-GRNLED-TSM

	Green, Amber, and Red LED Turn Arrow Module
	EB-LED-GARTAM

	LED Bi-modal Turn Arrow Module
	EB-LED-BTAM

	Traffic Signal Head
	EB-TS-1A


Loop Wire	918.26
Cabinets	918.27
Panel Boards and Circuit Breakers	918.28
Pedestals, Poles, Transformer Bases, and Mast Bracket Arms	918.29
Traffic Signal Cable	918.30
The following materials and equipment shall conform to the New Jersey Electrical Materials Specifications listed below:
Other materials and equipment shall conform to the following:
(V) Controller Assembly.  
Each actuated controller shall be furnished and installed with the following equipment which shall be connected to the back panel of the controller cabinet:
Single circuit solid state flasher.
Loop detector card.  A maximum of one loop shall be connected to a sensor channel unless otherwise indicated on the plans.  A minimum of eight loop detector cards shall be provided.
All equipment required to perform the required signal operation shall be furnished and installed.  The controller shall be completely wired to the terminal blocks in the meter cabinet.
Meter Cabinets.  
Meter cabinets shall consist of cabinets, meters, control and distribution facilities, the grounding of all equipment, internal wire and wiring to component parts, photoelectric control unit and wire, and wiring to the same. The metering facilities shall conform to all utility company requirements.
Pedestal Assemblies.  
Pedestal assemblies shall consist of furnishing and installing a pedestal pole with base and slip-fitter cap, miscellaneous fittings and hardware, traffic or pedestrian signal heads or both and traffic signal cable from the terminal block of each face to the base of the standard.
	  Table 606-2 Pedestal Assemblies (Height 8 Feet)

	Type
	No. of Std. Faces
	No. of Ped. Faces
	No. of Prog. Faces
	No. of Spider Assemblies

	P-1
	1
	0
	0
	0

	P-2
	2
	0
	0
	1

	P-3
	3
	0
	0
	1

	P-4
	4
	0
	0
	1

	P-1-W-1
	1
	1
	0
	1

	P-2-W-1
	2
	1
	0
	1

	P-3-W-1
	3
	1
	0
	1

	P-1-W-2
	1
	2
	0
	1

	P-2-W-2
	2
	2
	0
	1

	PW-1
	0
	1
	0
	0

	PW-2
	0
	2
	0
	1

	PW-3
	0
	3
	0
	1

	P-1-OP
	0
	0
	1
	0

	P-2-OP
	0
	0
	2
	1



	  Table 606-3 Pedestal Assemblies (Height More Than 8 Feet)

	Type
	No. of Std. Faces
	No. of Ped. Faces
	No. of Prog. Faces
	No. of Spider Assemblies

	P-1-D
	1
	0
	0
	0

	P-2-D
	2
	0
	0
	1

	P-3-D
	3
	0
	0
	1

	P-4-D
	4
	0
	0
	1

	P-1-W-1-D
	1
	1
	0
	1

	P-1-W-2-D
	1
	2
	0
	1



Pedestal assemblies designated with the letter “D” shall be furnished according to the height as shown on the Plans.
Use “J” assemblies when replacing signals on pedestal poles:
	  Table 606-4 “J” Assemblies

	Type
	No. of Std. Faces
	No. of Ped. Faces
	No. of Prog. Faces
	No. of Spider Assemblies

	J-1
	1
	0
	0
	0

	J-2
	2
	0
	0
	1

	J-3
	3
	0
	0
	1

	J-4
	4
	0
	0
	1

	J-1-W
	0
	1
	0
	0

	J-2-W
	0
	2
	0
	1

	J-1-W-1
	1
	1
	0
	1

	J-1-W-2
	1
	2
	0
	1

	J-2-W-2
	2
	2
	0
	1


Pedestal assemblies designated with the letter “J” shall consist of furnishing and installing a traffic signal head on an existing traffic signal pedestal.  The item shall include a slip-fitter, miscellaneous fittings, No. 14 traffic signal cable from the terminal block of the head to the base of the standard, and removal of an existing signal head.
Pedestrian Signal Assemblies.  
Pedestrian signal assemblies shall be of the following types:
Type W‑1 shall consist of furnishing and installing one pedestrian signal head with pole clamp mounting, miscellaneous fittings, the drilling of the standard, installing the grommet and traffic signal cable from the terminal block of the face to the base of the standard.
Type W‑1‑OP shall consist of furnishing and installing one optically programmed pedestrian signal head with pole clamp mounting, miscellaneous fittings, the drilling of the standard, installing the grommet and traffic signal cable from the terminal block of the face to the base of the standard.
Push Button Assemblies.  
Push button assemblies shall include the complete push button and housing, traffic signal cable from terminals of the push button to the base of the standard, and instruction sign.  The signs shall be in conformance with the MUTCD.  The legend for the sign shall be Push Button for Green Light except if WALK ‑ DON’T WALK indications are used, the legend shall be Push Button for WALK Signal.  Push buttons shall operate on logic ground.
Push Button Standard.  
Push button standard shall consist of a traffic signal pedestal complete with all mounting hardware and raintight pole cap.
Traffic Signal Cable.  
Traffic signal cable shall be multi‑conductor cable conforming to Subsection 918.30 and shall consist of furnishing and installing the cable, all required splicing, cable tags, and providing slack cable in the standards, pedestals, meter cabinets and controller cabinets.
Traffic Signal Assemblies.  
Traffic signal assemblies shall consist of traffic signal arm, furnished and installed on a traffic signal standard complete with mast arm hanger and spider assemblies, or mounting bracket assembly, as required, safety chains, traffic signal heads, miscellaneous hardware and fittings, and traffic signal cable from the terminal block of each face to the base of the traffic signal standard.  The red, green, bi-module turn arrow, and green, amber, and red turn-arrow LED modules shall be used for all related indications.
Free swinging traffic signal heads mounted at the end of a mast arm shall be aluminum.
Traffic signal assemblies designated with the letters “MA” shall consist of assemblies having a traffic signal arm of the aluminum mast arm type.
Traffic signal assemblies designated with the letters “MK” shall consist of assemblies having a traffic signal arm of the aluminum mast arm type that shall fit a 9-inch, outside diameter, pole top.
Traffic signal assemblies designated with the letters “TA” shall be assemblies having a traffic signal arm of the aluminum trombone type.  A mast arm hanger and safety chains are not required.
Traffic signal assemblies designated with the letter “S” shall be assemblies having a traffic signal arm of the steel type.  Signal mounting bracket assemblies shall be furnished with all steel mast arms.
Traffic signal assembly Type C‑1 shall consist of one traffic signal head with pole clamp mounting furnished and installed on a traffic signal standard.  The item shall also include miscellaneous fittings, the drilling of the standard, installing the grommet, and traffic signal cable from the terminal block of each face to the base of the standard.
Traffic signal assembly Type C‑1‑OP shall consist of one optically programmed traffic signal head with pole clamp mounting furnished and installed.  The item shall also include miscellaneous fittings, the drilling of the standard, installing the required grommet, and traffic signal cable from the terminal block of each face to the base of the standard.
Traffic signal assembly Type MM‑1 shall consist of a midmounted traffic signal head furnished and installed on a mast arm, complete mounting hardware, drilling the arm, grommet, midmount bracket assembly, safety chain, one traffic signal head, and traffic signal cable from the terminal block of each face to the base of the traffic signal standard.
Traffic signal assembly Type MM‑1‑OP shall consist of an optically programmed traffic signal head furnished and installed on a mast arm, complete mounting hardware, drilling the arm, grommet, midmount bracket assembly, safety chain, one optically programmed traffic signal head, and traffic signal cable from the terminal block of the face to the base of the traffic signal standard.
	  Table 606-5 Traffic Signal Assemblies

	Type
	Nominal Arm Length (Feet)
	No. of Std. Faces
	No. of Spider Assemblies
	No. of Prog. Faces

	15MA-1
	15
	1
	0
	0

	15MA-2
	15
	2
	1
	0

	15MA-3
	15
	3
	1
	0

	15MA-4
	15
	4
	1
	0

	20MA-1
	20
	1
	0
	0

	20MA-2
	20
	2
	1
	0

	20MA-3
	20
	3
	1
	0

	20MA-4
	20
	4
	1
	0

	25MA-1
	25
	1
	0
	0

	25MA-2
	25
	2
	1
	0

	25MA-3
	25
	3
	1
	0

	25MA-4
	25
	4
	1
	0

	30S-1
	30
	1
	0
	0

	30S-2
	30
	2
	0
	0

	35S-1
	35
	1
	0
	0

	35S-2
	35
	2
	0
	0

	40S-1
	40
	1
	0
	0

	40S-2
	40
	2
	0
	0

	45S-1
	45
	1
	0
	0

	45S-2
	45
	2
	0
	0

	50S-1
	50
	1
	0
	0

	50S-2
	50
	2
	0
	0

	55S-1
	55
	1
	0
	0

	55S-2
	55
	2
	0
	0

	60S-1
	60
	1
	0
	0

	60S-2
	60
	2
	0
	0

	65S-1
	65
	1
	0
	0

	65S-2
	65
	2
	0
	0

	15MA-1-OP
	15
	0
	0
	1

	15MA-2-OP
	15
	0
	1
	2

	15MA-1-1-OP
	15
	1
	1
	1

	20MA-1-OP
	20
	0
	0
	1

	20MA-2-OP
	20
	0
	1
	2

	20MA-1-1-OP
	20
	1
	1
	1

	25MA-1-OP
	25
	0
	0
	1

	25MA-2-OP
	25
	0
	1
	2

	25MA-1-1-OP
	25
	1
	1
	1

	20MK-1
	20
	1
	0
	0

	20MK-2
	20
	2
	1
	0

	20MK-3
	20
	3
	1
	0

	20MK-4
	20
	4
	1
	0

	25MK-1
	25
	1
	0
	0

	25MK-2
	25
	2
	1
	0

	25MK-3
	25
	3
	1
	0

	25MK-4
	25
	4
	1
	0

	30S-1-OP
	30
	0
	0
	1

	30S-2-OP
	30
	0
	0
	2

	30S-1-1-OP
	30
	1
	0
	1

	35S-1-OP
	35
	0
	0
	1

	35S-2-OP
	35
	0
	0
	2

	35S-1-1-OP
	35
	1
	0
	1

	40S-1-OP
	40
	0
	0
	1

	40S-2-OP
	40
	0
	0
	2

	40S-1-1-OP
	40
	1
	0
	1

	45S-1-OP
	45
	0
	0
	1

	45S-2-OP
	45
	0
	0
	2

	45S-1-1-OP
	45
	1
	0
	1

	15TA-1
	15
	1
	0
	0

	15TA-2
	15
	2
	0
	0

	15TA-3
	15
	3
	0
	0

	15TA-4
	15
	4
	0
	0

	20TA-1
	20
	1
	0
	0

	20TA-2
	20
	2
	0
	0

	20TA-3
	20
	3
	0
	0

	20TA-4
	20
	4
	0
	0

	25TA-1
	25
	1
	0
	0

	25TA-2
	25
	2
	0
	0

	25TA-3
	25
	3
	0
	0

	25TA-4
	25
	4
	0
	0

	15TA-1-OP
	15
	0
	0
	1

	15TA-2-OP
	15
	0
	0
	2

	15TA-1-1-OP
	15
	1
	0
	1

	15TA-2-1-OP
	15
	2
	0
	1

	15TA-3-1-OP
	15
	3
	0
	1

	15TA-1-2-OP
	15
	1
	0
	2

	15TA-2-2-OP
	15
	2
	0
	2

	15TA-1-3-OP
	15
	1
	0
	3

	20TA-1-OP
	20
	0
	0
	1

	20TA-2-OP
	20
	0
	0
	2

	20TA-1-1-OP
	20
	1
	0
	1

	20TA-2-1-OP
	20
	2
	0
	1

	20TA-3-1-OP
	20
	3
	0
	1

	20TA-1-2-OP
	20
	1
	0
	2

	20TA-2-2-OP
	20
	2
	0
	2

	20TA-1-3-OP
	20
	1
	0
	3

	25TA-1-OP
	25
	0
	0
	1

	25TA-2-OP
	25
	0
	0
	2

	25TA-1-1-OP
	25
	1
	0
	1

	25TA-2-1-OP
	25
	2
	0
	1

	25TA-3-1-OP
	25
	3
	0
	1

	25TA-1-2-OP
	25
	1
	0
	2

	25TA-2-2-OP
	25
	2
	0
	2

	25TA-1-3-OP
	25
	1
	0
	3



Use “H,” “HC,” and “HM” assemblies according to the following table when replacing signals on traffic signal mast arms and standards:
	  Table 606-6 Replacement Traffic Signal Assemblies

	Type
	Nominal Arm Length (Feet)
	No. of Std. Faces
	No. of Spider Assemblies
	No. of Prog. Faces

	H-1
	NA
	1
	0
	0

	H-2
	NA
	2
	1
	0

	H-3
	NA
	3
	1
	0

	H-4
	NA
	4
	1
	0

	H-1-OP
	NA
	0
	0
	1

	HC-1
	NA
	1
	0
	0

	HC-2
	NA
	2
	0
	0

	HC-3
	NA
	3
	0
	0

	HC-1-OP
	NA
	0
	0
	1

	HM-1
	NA
	1
	0
	0

	HM-2
	NA
	2
	0
	0

	HM-3
	NA
	3
	0
	0

	HM-4
	NA
	4
	0
	0

	HM-1-OP
	NA
	0
	0
	1


Traffic signal assemblies designated with the letter “H” shall consist of furnishing and installing a traffic signal head on an existing traffic signal mast arm.  The item shall include a mast arm hanger or mounting brackets, safety chain, miscellaneous fittings, No. 14 traffic signal cable from the terminal block of the signal head to the base of the standard, and removal of the existing traffic signal head assembly. 
Traffic signal assemblies designated with the letters “HC” shall consist of furnishing and installing a traffic signal head on an existing traffic signal standard.  The item shall include pole clamps, miscellaneous fittings, the drilling of the traffic signal standard if required, installing the grommet, No. 14 traffic signal cable from the terminal block of each face to the base of the standard, and removal of the existing traffic signal head assembly.  
Traffic signal assemblies designated with the letters “HM” shall consist of furnishing and installing a mid-mounted traffic signal head on an existing traffic signal mast arm.  The item shall include complete mounting hardware, drilling of the mast arm if required, installing the grommet, mid-mount bracket assembly, safety chain, No. 14 traffic signal cable from the terminal block of each face to the base of the standard, and removal of the existing traffic signal head assembly.
Traffic signal assemblies shall also consist of removing the lamp, lens, and reflector and furnishing and completely installing an LED module in all traffic signal heads, except the amber bulbs, and optically programmed signals.
Signs mounted on traffic signal mast arms shall utilize vertical mounted type, high-strength aluminum alloy, swing sign brackets with stainless steel components; heavy duty stainless steel straps adaptable to any pole diameter; and removable stainless steel damper springs.  Swing sign brackets shall be adjustable for leveling.
Traffic Signal Standards.  
Aluminum traffic signal standards shall be installed complete with a separate bolt‑on transformer base of one of the following types:
An 8-inch Type TB‑30 base with through bolts shall be furnished with all traffic signal standards mounted on 11-inch bolt circles.
A 20-inch Type TB‑20 base shall be furnished with all traffic signal standards mounted on 15-inch bolt circles.
A 24-inch Type TB‑K base shall be furnished with all traffic signal standards mounted on 22-inch bolt circles.
A separate transformer base is not required for steel traffic signal standards.
Ground studs shall be furnished and installed in all transformer bases or in the standard.  Ground wire shall be installed and shall extend to the ground rod.
Traffic signal standards, Type KE, shall be mounted on a new or existing K-pole.  Traffic signal standards, Type S, shall be a pole of the steel type. Traffic signal standards, Type SC shall consist of a modified steel traffic signal pole that shall have the capability of accommodating a 15 or 20 foot long lighting arm.
Loop Detector.  
Loop detector shall consist of cutting a loop trench, cleaning the loop trench, furnishing and installing the wire within the loop trench and, from the termination of the loop trench to the nearest junction box, splicing of wire to the loop detector leads, testing, drilling and repairing the curb, and furnishing and installing the sealant.  The wire shall be loop wire as specified in Subsection 918.26.
Loop Detector Lead.  
Loop detector lead shall consist of furnishing and installing of wire specified in Subsection 918.25, connection of the wire to the terminals of the loop detector panel and splicing of the wire to the loop detector.
Traffic Controller Assembly Turn On.  
Traffic controller assembly turn on shall consist of supplying a technician, representing the controller manufacturer, at the site when each controller assembly is placed into operation and upon assumption of maintenance by the Department.
[bookmark: s70203][bookmark: _Toc527348442][bookmark: _Toc530373232][bookmark: _Toc73107325][bookmark: _Toc77561798][bookmark: _Toc229306770][bookmark: _Toc317167337][bookmark: _Toc78463903]606.03	Construction Requirements
The provisions of Section 601 shall apply.
When modifications are made to an existing traffic signal system, as‑built prints shall be updated and maintained.  The as‑built prints shall be stored in the controller cabinet for each system for use by Department maintenance personnel.
Traffic signal standards shall be securely bolted to the foundations and shall be erected with sufficient rake as to assume a vertical position after all attachments and appurtenances are in place.  Shims shall be installed to a maximum of ¼ inch.
Mounting fittings shall provide the proper clearance to aim and adjust the traffic control device.  Fittings and mounting hardware not shown on the Plans shall conform to the recommendations of the manufacturer.
Factory installed wrapping shall remain on the poles and bracket arms for as long as recommended by the manufacturer.  Every effort shall be made to install the standards and arms with the wrapping in place and every precaution shall be taken to maintain the standard and other equipment in their original factory appearance.  In all cases, the ropes, slings or other equipment used to erect the standard and other equipment shall be carefully placed to prevent scratching or abrasions.  All abrasions and scratches shall be refinished.
Traffic signal pedestals and meter cabinets shall be securely bolted to the foundations in a vertical position, using stainless steel hardware.
Pedestrian push button assemblies and instruction signs shall be accurately positioned on traffic signal standards, traffic signal pedestals, controller cabinets or meter cabinets.  Pedestrian push‑button assemblies shall be securely fastened with stainless steel vandal‑resistant hardware.
Controller cabinets shall be securely fastened to foundations in a perpendicular position with stainless steel hardware.  When a controller cabinet is temporarily installed on the top of a meter cabinet it shall be securely fastened in a perpendicular position using stainless steel hardware.  The joint between the cabinets shall be sealed with a neoprene gasket and the wireway sealed as specified in Section 601.
Traffic signal faces shall be assembled using a wrench specifically designed for that purpose.  All mounting fittings shall be specifically designed to function with the unit and provide the proper clearance to aim and adjust the signal face.
Ray directors of the specified cut-off angle shall be installed inside the signal visor.  The entire ray director shall be dull black and shall be attached to the visor, after proper aiming, with stainless steel sheet metal screws.
Field adjustments of ray directors and optically programmed signal heads shall be made to limit the visibility of the signal indication.  Programming of the indications is subject to approval.
Attachments of the visors, backplates or adaptors shall conform and readily fasten to existing mounting surfaces without affecting the water and light integrity of the signal head.
Traffic signal assemblies shall be wired as indicated.  Each signal face shall be individually wired from the terminal block to the base of the pedestal or standard, using the specified colors for each signal section.
Wire used in traffic signal assemblies, from the face to the base of the standard, shall be traffic signal cable.
Each wire termination shall be made with an insulated locking spade terminal.
All terminations in meter cabinets or controller cabinets shall be attached to barrier type terminal blocks.  All terminal blocks shall be identified.  All spare wires shall be terminated and identified as such.
Where joints or splices are necessary they shall be made with a compression solderless connector and be secured mechanically and electrically with the proper tool.  The conductors shall be thoroughly cleaned and with a minimum of the insulation removed.  All joints and splices located in pole bases shall be insulated with insulating tape and shall provide one and one‑half times the insulation equivalent to that of the original conductor.  The taped joints and splices shall be thoroughly coated with an electrical grade sealant and bonding compound.
Where joints or splices are necessary in junction boxes, they shall be as specified above and insulated with resin splicing kits.
Loop detector leads shall be installed continuously from the controller to the junction box nearest to the loop.  Splices will not be permitted in the loop detector lead.  The connection of the loop detector lead to the loop wire shall be made with a compression solderless connector and be secured mechanically and electrically, with a proper tool.  The conductors shall be cleaned with a minimum of insulation removed.  All joints and splices shall be insulated with a resin splicing kit.
Traffic signal circuits shall be color coded and wired as follows:
	Table 606-7 Two Conductor Cable

	Function
	Color
	Number

	Pedestrian Push Button
	Black
	1

	Neutral
	White
	2

	Table 606-8 Five Conductor Cable (Traffic Signal)

	Face
	Color
	Number

	Spare
	Black
	1

	Neutral
	White
	2

	Red
	Red
	3

	Green
	Green
	4

	Yellow
	Orange
	5

	  Table 606-9 Five Conductor Cable (One Pedestrian Signal)

	Face
	Color
	Number

	Spare
	Black
	1

	Neutral
	White
	2

	Don’t Walk
	Red
	3

	Walk
	Green
	4

	Spare
	Orange
	5

	  Table 606-10 Five Conductor Cable (Two Pedestrian Signal)

	Face
	Color
	Number

	Walk (2)
	Black
	1

	Neutral
	White
	2

	Don’t Walk
	Red
	3

	Walk
	Green
	4

	Don’t Walk (2)
	Orange
	5

	  Table 606-11 Ten Conductor Cable (Traffic Signal)

	Face
	Color
	Number

	Green Arrow (spare)
	Black
	1

	Neutral (1)
	White
	2

	Red (1)
	Red
	3

	Green (1)
	Green
	4

	Yellow (1) or Yellow Arrow
	Orange
	5


Where loop detectors are to be installed, it shall be necessary to saw cut in the roadway a channel of the dimensions and shape indicated by the Plans.  An access channel shall be saw cut from each loop to the edge of the roadway.  The corners of the loops shall be cut diagonally to ensure a clean smooth radius.  All cuts shall be accomplished in a single pass with circular pavement‑cutting saw.
The channel shall be blown free of debris and moisture after the trench has been cut.  If the loop wire is not immediately installed, a filler shall be installed to prevent the channel from collapsing.
The wire forming the loop shall be continuous throughout its length, and installed without splices or joints.  The loop wire shall extend from the channel to the nearest junction box.  At this point it shall be connected to the loop detector leads as previously specified.
The loop detector wire shall be installed in the following manner.  After the channel is blown free of debris and moisture, the turns of wire shall be laid in the channel so that there are no kinks or curls, and no straining or stretching of the insulation around the corners of the channel or in the junction box.  A piece of wood with rounded corners shall be used to seat the wire in the bottom of the channel.  After the wire is placed, it shall be rechecked for slack, raised portions or tightness.  If any of the foregoing are found, they shall be corrected.
The two wires, which form the lead‑in wires, shall be twisted together in the loop channel and conduit to the nearest junction box.
After testing the loop, the channel shall be sealed with a joint sealant applied according to the manufacturer’s instructions.  The joint sealant shall not be placed in the channel at temperatures below 45 ºF or during precipitation of any kind.  The channel shall be completely filled with the joint sealant and there shall be no air bubbles below the surface.  Joint sealant that is accidentally applied to the roadway shall be removed.  The joint sealant must be sufficiently hardened before traffic is permitted to move over the area.
At those locations where the saw cuts are in a roadway that slopes, the joint sealant shall be applied in a manner that prevents the joint sealant from running out of the trench and on to the roadway.
When the roadway in the area of the loop detectors is to be resurfaced, work shall be scheduled to install the loop detector immediately below the top layer of the surface course. The joint sealant must be hardened before the installation of the pavement.
If a loop is installed on a grade steeper than three percent, the joint sealant shall be sealant Type 1.
[bookmark: s70205][bookmark: _Toc527348444][bookmark: _Toc530373234][bookmark: _Toc73107326][bookmark: _Toc77561799][bookmark: _Toc229306771][bookmark: _Toc317167338][bookmark: _Toc78463904]606.04	Assumption of Maintenance
A traffic signal system at an intersection is to be considered as a separate entity, and maintenance and operational responsibility for the signal may be accepted by the Authority before Completion.  Thirty days before activation of the traffic signal system, the Engineer shall be notified in order that the system may be inspected to ensure that it conforms to the Contract requirements.  Maintenance assumption will be considered only after all testing has been completed, defects corrected, all indications are operational and properly aimed, cables tagged, controller fully operational performing all timing functions required, and all other items of work associated with the signal are completed.  
Assumption of maintenance by the Authority shall not be considered as Acceptance as described by the Subsection 109.02.
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Controller assemblies of the various phases and meter cabinets of the various types will be measured by the number of units.
Traffic signal cable will be measured by the linear foot.
Pedestal, pedestrian, and traffic signal assemblies and standards of the various types will be measured by the number of units.
Push button assemblies and standards will be measured by the number of units.
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Payment will be made under:
PAY ITEM	PAY UNIT
Controller Assemblies, ____ Phase	Each
Push Button Assemblies	Each
Push Button Standards	Each
Traffic Signal Assemblies, Type ____	Each
Traffic Signal Cable, ____ Conductor	Linear Foot
Traffic Signal Standards, Type ____	Each
Payment for junction boxes, conduits, ground wire and service wire will be made according to Section 601.
Payment for new traffic signal equipment, conduits, foundations and other materials used in the temporary system which are to become part of the permanent system will be made according to Section 601 or this Section, as appropriate.
Payment for swing sign brackets shall be included in the price bid for traffic signal assemblies.
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The work under this section consists of furnishing and installing detector loop wires and accessories in roadway pavement or in bridge decks at the designated locations, in conformance with the details shown on the Plans, as specified hereinafter and/or directed by the Engineer.
Detector loops consist of a complete four-turn continuous wire loop installed in designated traffic lanes and extension of the loops with the lead-pair wire run through an existing conduit to an existing junction box in the berm or beneath the bridge deck for roadway or bridge installations, respectively, leaving sufficient slack to permit wiring connections at the existing junction boxes.
The work described herein will require very close coordination at all times between the Engineer, the Contractor, and the Authority.  The existing detector loops may be removed as part of the milling operation.  Disconnection is not required.
Detector loop installation in roadway pavement shall be made after resurfacing.
Detector loop installation on bridges shall be made subsequent to the deck surface preparations and prior to the placement of the required bridge deck membrane.
The connection of the new loops in the existing junction boxes shall be made by the Contractor under the supervision of the Authority's representatives.  The Contractor shall notify the Authority in writing, through the Engineer, at least 48 hours in advance of the time the loop connections are to be made.
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General
All materials shall be of the best quality and free from defects.
National Electric Code
All electrical materials shall conform to the requirements of the National Electric Code of the National Fire Protection Association or the Standard Rules of the Institute of Electrical and Electronic Engineers.
Wire and Cable
Detector loop wire shall be IMSA Spec. 51-5-1984 PE/Nylon, wire gauge #14 AWG available from Clifford, Inc., Bethel, Vermont or an approved equal.
Conduit and Fittings 
Shall be rigid polyvinyl chloride (PVC) conduit and fittings, Schedule 80 in accordance with Subsection 918.08.
Crack Sealant 
Shall be Cold Applied Sof-Seal sealant as manufactured by W.R. Meadows, York, Pennsylvania or approved equal.
Hold Down Material 
Shall be Cera-Rod, heat resistant backer rod 2 inch diameter available from W.R. Meadows, York, Pennsylvania or approved equal.
Sleeving 
At pavement joints shall be polyvinyl chloride tubing conforming to MIL-1-631 such as ZIP-31 All Purpose Zipper Tubing as manufactured by Alpha Wire Corp. or approved equal.
Epoxy Sealer 
For detector loop and lead trunk cable installation shall be Fasroc/Preco available from Signal Control Products, Somerville, New Jersey, or approved equal.
[bookmark: _Toc475933424][bookmark: _Toc73107319][bookmark: _Toc77561792][bookmark: _Toc229306764][bookmark: _Toc317167344][bookmark: _Toc78463910]607.03	Methods of Construction
Prior to the start of installation of the detector loops the Contractor shall give the Authority at least 24 hours advance written notice of its intended schedule.  Work shall be scheduled from 8:00 pm until 5:00 am the following day on any day Monday through Thursday during roadway closings.
The work shall be scheduled so that the Contractor can lay the wire and seal the slots in the same day in which the slots are made.  Suitable provisions shall be made to ensure protection for vehicles and environmental effects.  Under no circumstances shall vehicles be allowed to pass over an open unprotected slot.
The approximate locations of the loops are shown on the Plans and the actual location will be established by the Engineer in the field.
The Contractor shall lay out the actual loop configuration by means of template or other approved method and in accordance with the dimensions shown on the Plans.
Self-propelled or hand held concrete cutting equipment shall be utilized to make the slots into which the loop wire is to be laid.  The cutting equipment shall utilize diamond or Carborundum blades to provide clean well-defined slots.
Saw cuts for the detector loop wire installation shall meet at 90 degree corners.  Additionally, a core drill shall be used for rounding the corners, as shown on the Plans, in order to accommodate smooth bending of the loop wires.
Where the lead-pair from the detector loop enters the existing conduit, it shall be packed with hold down material and sealed with epoxy to the limits called for on the Plans.
Just prior to the installation of wire, the sawed slots shall be cleaned with water or air.  Sawed slots cleaned with water shall then be cleaned of water and completely dried by filtered compressed air so that the slots are not contaminated by oil or water.
The saw cut slots shall then be inspected for the presence of any jagged edges or other protrusions which might damage the loop wire.  Any jagged edges, persistent foreign material or protrusions remaining shall be removed in an approved manner with an appropriate special tool and the affected area recleaned.
The Contractor shall lay the loop wire within 24 hours of completion of the saw cutting of the slot.
The entire loop wiring and the lead-in wire pair between the loop and the existing junction box at each location shall be one continuous length, without a splice, and shall be installed with utmost care to eliminate any possible damage to the conductor or its insulation.  Any wire damaged by the Contractor during its installation operations shall be replaced by the Contractor at its own expense.
The loop wire shall be placed in the slot where there are no kinks, curls or stressing of the insulation.  A General Highway Products wire roller, Model RLR-250, or approved equal, shall be used to seat the loop wires as far down as possible within the sawed slots in the roadway resurfacing or in the bridge deck.  Under no circumstances shall a screwdriver or other sharp tool be used for this purpose.
Loop wires placed in sawed slots shall be held in place by two-inch strips of the hold-down material.  These strips shall be placed in the slot approximately every two feet, and left there during the pouring of the slot sealant.
The epoxy sealant for saw cut sealing shall be used strictly in accordance with the manufacturer's recommendations or instructions.  When poured in the slot, the sealant shall completely surround the loop and lead-in wires displacing the air and completely filling the sawed slot shown on the Plans.  After the sealant has been placed to the required depth in the saw cut slots, a check shall be made for air bubbles and such eliminated.
Prior to sealing the sawed slots, the Contractor shall check the loop wiring for continuity, insulation resistance and inductance.
Continuity tests shall be performed utilizing a volt-ohm-millimeter, Simpson Model 260-7, or approved equal.
The loop wire insulation resistance should be measured utilizing a 500 volt insulation tester, General Radio Type 1863 Megohmeter, or approved equal, between one end of the lead-pair wire and the nearest reliable electrical ground.  The insulation to ground resistance shall be greater than 10 megohms.
The loop inductance shall be measured using a loop detector test set as manufactured by General Highway Products, or approved equal.  The Authority's Communications Division can loan to the Contractor, upon 72 hours advance notice, an Authority-owned test set for this purpose.  All requests should be made to [insert name], Manager, Telecommunications and Electronics Division at [insert phone number].  Inductance shall be between 100 and 150 microhenries for the detector loop.
After completion of the sealing of the sawed slots and prior to the connection of the lead-pair in the junction box by the Contractor, the loops shall again be tested for continuity, insulation resistance and inductance as specified above.  The Contractor shall record all values.  The resistance readings shall indicate satisfactory compliance with the continuity tests for each loop installation.
The loop inductance shall again be tested as a final test, using the same equipment as employed above.  The inductance readings shall be between 100 and 150 microhenries.  All data taken during the final test shall be recorded and submitted to the Engineer for approval.
After sealing and testing the new detector loops, but prior to splicing to the lead trunk cable, the Contractor shall notify the Authority's Telecommunications and Electronics Division [insert name] [insert phone number] a minimum of 72 hours in advance.  The Authority's personnel, with the assistance of the Contractor, will then check and measure the existing lead trunk cable to insure that the cable is serviceable and the measurements conform to the following requirements.
Where the existing lead trunk cable is found to be serviceable and the test measurement values conform to the specified requirements, the new detector loop leads shall be spliced into the existing lead trunk cable by the Contractor, in the existing junction box.
However, if the existing lead trunk cable is judged to be no longer serviceable and/or the test measurement values do not conform to the requirements set forth herein, then the existing cable shall be replaced by the Contractor prior to splicing, utilizing new lead trunk cable.  Should the lead trunk cable be damaged by the Contractor during its installation operations, it shall be replaced by the Contractor at its own expense, including material costs, utilizing additional new cable.
Equipment, test procedures and acceptable measurement values for the lead trunk cable (existing or new) shall conform to applicable requirements as prescribed hereinbefore for the detector loops, and to the following:
Continuity test for the lead trunk cable shall be performed by shorting the "tip" and "ring" of the cable at the ends, and observing a resistance value not exceeding 2.0 ohms.
[bookmark: _Toc475933425][bookmark: _Toc73107320][bookmark: _Toc77561793][bookmark: _Toc229306765][bookmark: _Toc317167345][bookmark: _Toc78463911]607.04	Measurement
Detector Loop Installation will be measured by the actual number furnished and installed in place.
[bookmark: _Toc475933426][bookmark: _Toc73107321][bookmark: _Toc77561794][bookmark: _Toc229306766][bookmark: _Toc317167346][bookmark: _Toc78463912]607.05	Payment
Payment will be made under:
PAY ITEM	PAY UNIT
Detector Loop Installation	Each
Lead Trunk Cable	Linear Feet


Division 700 - Landscaping
NOTE TO DESIGNERS:
The following are the guidelines for seed usage for use of the design Engineer only – not to be placed in the Supplementary Specifications:
	Seed Type
	Usage

	Type A 
	To be used on slopes flatter than 3H:lV.

	
	Not a fast germinating seed.

	
	Fairly expensive seed.

	
	To be used on permanent slopes.

	Type B 
	Temporary seed mixture.

	
	To be used on stockpiles, surcharge areas, etc., regardless of slope conditions.

	
	Fast germination variety.

	
	Relatively inexpensive seed.

	Type C 
	For good lawn areas, toll plaza buildings, service areas, etc. 

	Type L 
	To be used on slopes 3H:lV or steeper.

	
	Mix of a slowly germinating legume seed and a relatively quickly germinating rye seed.

	
	Most expensive seed used on Turnpike.

	
	To be used on permanent slopes.

	Type P 
	To be used on slopes  steeper than 3H:lV on the Garden State Parkway South of MP 105.0

	
	Cool Season Turf Mix 

	
	Includes native wildflowers and grasses into the mix to add some color interests

	
	To be used on permanent slopes.


[bookmark: _Toc78463913]Section 711 - Irrigation System
[bookmark: _Toc475933436][bookmark: _Toc70756324][bookmark: _Toc229306781][bookmark: _Toc317167354][bookmark: _Toc355274818][bookmark: _Toc400011216][bookmark: _Toc78463914]711.02	Materials.
Delete the 3rd paragraph and replace it with the following:
Manual shut‑off valve shall be a copper sweat ball valve, 2 inches or smaller.


[bookmark: s81405][bookmark: _Toc475933446][bookmark: _Toc73107348][bookmark: _Toc77561821][bookmark: _Toc229306800][bookmark: _Toc317167373]  Division 800 - Traffic Control
NOTES TO DESIGNER:  
Authority-installed closings shall be as noted on the plans.
Taper Points for Lane Closings shall be included in the Plans, or in Paragraph 801.03(D) below of the Supplementary Specifications.  The points shall be included in list or table form. For Contracts where taper points will be given by the Operations Department during construction, the Designer shall include appropriate language to be approved by the Project Engineer and the Operations Department.
Work that can only be accomplished through slow-downs shall be determined during design and included in the Plans.
The Project Engineer will determine whether Full-Time, Part-Time, or No Traffic Protection Patrol is required per 801.03(A)(7) and the Manual for Traffic Control in Work Zones. Language specifying which Type and amount of proposal Man Hours shall be included in Paragraph 801.03(D).
Any exceptional, Project-specific requirements and restrictions shall be inserted into Paragraph 801.03(D).
[bookmark: _Toc78463915]Section 801 – Traffic Control On Authority Roadways
[bookmark: _Toc78463916][bookmark: _Toc72556758][bookmark: _Toc229306804][bookmark: _Toc271279213][bookmark: _Toc271279221]801.02	Materials.
Delete the following:
Impact Attenuator (Quadguard)	524
Add the following:
[bookmark: _Hlk61961220]Concrete Mounted Delineators	923.18(A)
Re-Directive Impact Attenuator	920.20
[bookmark: _Toc78463917]801.03	Methods of Construction.
NOTE TO DESIGNER:  Insert all holiday and lane closing restrictions here (as approved by Authority Operations Department).  
1. Traffic Control Devices.
[Include the following in all Contracts that include precast concrete construction barrier:]
1. Precast Concrete Construction Barrier.
Delete this Subparagraph in its entirety and replace it with the following:
Precast concrete construction barrier shall be inspected and approved by the Engineer prior to delivery to the job site.  The precast concrete construction barrier shall meet the criteria set forth below. The Engineer will be the sole judge of the acceptability of the precast concrete barrier. Precast concrete barrier deemed unsatisfactory by the Engineer shall not be used.  Precast concrete barrier that is damaged or deteriorates during the course of the Project shall be replaced at no additional cost to the Authority.
Where different joint classifications are required within a section of barrier, the controlling joint class shall extend a minimum of one complete barrier length before and after the work area.  For example, where A and D are required, Joint Class D shall extend a minimum of one complete barrier length before and after the work area before changing to Joint Class A.
The concrete construction barrier may be installed after the removal of existing surfacing and removed prior to paving, unless otherwise shown on Plans, if site conditions and construction sequence require doing so.
The Contractor shall furnish all hardware, concrete barrier interlock devices, anchors and all else necessary for the complete installation and subsequent removal and/or relocation of the concrete barrier.
The Contractor shall be required to maintain the concrete barrier units in their correct alignment at all times.  The Contractor shall promptly furnish (any time of the day or night upon notification from the Authority, State Police or the Engineer) all labor, materials and equipment as necessary to repair, reset and/or realign any portion of concrete barrier units damaged or displaced by traffic incidents or otherwise. All Contractor-furnished devices shall remain the property of the Contractor and shall be removed by the Contractor upon completion of the work.
All precast concrete construction barrier that does not meet the following criteria, as determined by the Engineer prior to placement on the roadway, shall be rejected for use:
· No more than three cracks in the middle 6 feet of the barrier.
· All cracks must be less than ⅛ inch wide.
· No gouges in the lower half of the face exposed to traffic.
· No reinforcing steel shall be exposed.
· The keyway must be intact.
· Lifting devices shall be intact.
· Face exposed to traffic must be clean of all road dirt.
· Concrete barrier delineators shall be in place.
· Interlock must accept key full depth without Projection of key cap above barrier.
· The full keyway must be available.
Precast concrete construction barrier that becomes damaged shall be replaced within 24-hours, as directed by the Engineer.
The Contractor shall clean and maintain the drainage slots at the bottom of the concrete construction barrier at all times as directed by the Engineer.
Delete Part 801.03(C)(4) and replace it with the following:
(4) Temporary Impact Attenuators (Array).
Temporary Impact Attenuators (Array) refer to non-redirective sand-filled polyethylene plastic frangible modules.  Temporary impact attenuator modules which are lost, stolen, damaged, destroyed or determined by the Engineer to be unacceptable shall be replaced without additional compensation. 
Attenuators shall be installed in accordance with the manufacturer’s directions and as indicated on the Plans. Attenuator system designs are independently evaluated for MASH compliance and unless indicated by the attenuator system manufacturer, components from different attenuator systems are not to be interchanged. 
The Contractor shall be responsible for preparing the surface to the dimensions and grades as shown on the Plans and as required by the attenuator system manufacturer on which the attenuator will be installed. 
Install the attenuator according to the manufacturer’s directions for the type of obstruction being shielded and the type of transition being used. The Contractor shall be certified in accordance with the manufacturer’s requirements to perform installation. 
The Contractor shall notify the Engineer immediately upon discovery of any damaged temporary impact attenuator module and shall immediately replace or repair all damaged modules.  The Contractor shall have on the Project an adequate number of spare modules to repair any damaged attenuator unit.  Any modules of a unit or sand which are damaged due to the Contractor’s carelessness while placing, or due to the operation of the Contractor’s equipment or personnel after such placement, shall be replaced at no additional cost to the Authority.
All new material shall be furnished, except where resetting or salvaging is called for on the Plans.
[bookmark: _Hlk61961373]Delete Part 801.03(C)(5) and replace it with the following:
(5) Temporary Re-directive Impact Attenuators.
[bookmark: _Hlk61961765]Temporary Impact Attenuators (Cartridge) and Temporary Impact Attenuators, Type ____ refer to re-directive impact attenuators and transitions as identified on the Plans. 
[bookmark: _Hlk55548388]For re-directive impact attenuators installed in a construction zone on a temporary basis, work shall also include the maintenance of the attenuator during construction, repair or replacement during construction, relocation to a different area, removal upon completion and the restoration of pavement after removal.
Refer to Section 524 for additional requirements.
The following is added:
1. Holidays, Restrictions, and Special Provisions  
[Insert text as necessary]
[bookmark: _Toc78463918]801.04	Measurement
Delete the 8th paragraph and replace it with the following:
Furnishing Portable Variable Message Sign will be measured by the number of each and will be limited to the maximum number provided in the Contract, which is installed simultaneously, plus one spare sign which must be retained by the Contractor for use in this Contract.  Sign placement, removal and maintenance will not be measured separately for payment. 
Delete the 9th paragraph and replace it with the following:
Furnishing Temporary Impact Attenuator (Array), ___ MPH will be measured by the number of each complete unit (barrel configuration) installed to the maximum number provided in the Proposal that are installed simultaneously.
[bookmark: _Hlk61963704]Delete the 10th paragraph and replace it with the following:
Placing and Removing Temporary Impact Attenuator (Array), ____ MPH will be measured by the total number of complete units placed in each location as prescribed by the plans and as accepted by the Engineer. Removal, relocating or resetting of temporary impact attenuators will not be measured separately for payment. 
Delete the 11th paragraph and replace it with the following:
[bookmark: _Hlk59199929]Repair and Reset Temporary Impact Attenuator (Array), Module will be measured by the total number of modules requiring replacement or repairs in each barrier system, either damaged or destroyed by the traveling public and as directed by the Engineer.  Modules damaged by Contractor operations will not be measured for payment. 
Delete the 19th paragraph and replace it with the following:
Furnishing Temporary Impact Attenuator (Cartridge), ___Bays, ___” Wide will be measured by the number of each complete unit installed to the maximum number provided in the Proposal that are installed simultaneously. 
The following is added to the end of the Subsection:
Placing and Removing Temporary Impact Attenuator (Cartridge) will be measured by the total number of complete units placed in each location as prescribed by the plans and as accepted by the Engineer. Removal of temporary impact attenuators will not be measured for payment. 
Repair and Reset Temporary Impact Attenuators (Cartridge) will be measured by the number of each complete unit to be replaced or repaired, either damaged or destroyed by the traveling public and as directed by the Engineer. Units damaged by Contractor operations will not be measured for payment.
Furnishing Temporary Impact Attenuator, Type ___ will be measured by the number of each complete unit installed to the maximum number provided in the Proposal that are installed simultaneously. 
Placing and Removing Temporary Impact Attenuator, Type ___ will be measured by the total number of complete units placed in each location as prescribed by the plans and as accepted by the Engineer. Removal of temporary impact attenuators will not be measured for payment. 
Repair and Reset Temporary Impact Attenuators, Type ___ will be measured by the number of each complete unit to be replaced or repaired, either damaged or destroyed by the traveling public and as directed by the Engineer. Units damaged by Contractor operations will not be measured for payment.
NOTE TO DESIGNER: For Lane Closings, use one of the following two clauses. Unless otherwise directed, lane closings shall be measured by each for Contracts with tight schedules wherein lane closings are quantifiable (e.g. bridge repair Contracts). For Contracts where the number of lane closings is dependent upon the Contractor’s means and methods, lane closings shall be included under Furnishing Traffic Control Devices.
The following is added:
Installation, Maintenance, and Removal of Lane Closing will be measured by the number of each or percentage thereof (as described in Subsection 801.05), installed, maintained, and removed.  See Subsection 801.05 for payment of Supplementary Lane Closings.  Lane or shoulder closings for “Force Account”, “If and Where Directed by the Engineer”, “Change Order” or “Emergency” work will be measured in accordance with Subsection 108.04.
OR
No separate payment will be made for lane closings and supplementary lane closings, but the costs thereof will be included in the unit price bid for the pay item “Furnishing Traffic Control Devices.”
NOTE TO DESIGNER: If directed by the NJTA Project Engineer, the following item may be used in lieu all pay items in this Section.
Replace the entire Subsection with the following:
Maintenance and Protection of Traffic will be measured on a lump sum basis and shall include all equipment, labor material or expense to install, maintain and remove maintenance and protection of traffic for the Contract.

[bookmark: _Toc271279222][bookmark: _Toc78463919]801.05	Payment.
The following items are removed:
PAY ITEM	PAY UNIT
Furnishing Temporary Impact Attenuator	Each
Placing And Removing Temporary Impact Attenuator	Each
Repair Temporary Impact Attenuators	Barrel
The following items are added:
PAY ITEM	PAY UNIT
Furnishing Temporary Impact Attenuator (Array), ____mph	Each
Placing And Removing Temporary Impact Attenuator (Array), ____mph	Each
Repair And Reset Temporary Impact Attenuator (Array) Module	Each
Furnishing Temporary Impact Attenuator (Cartridge), __ Bays, __” Wide	Each
Placing And Removing Temporary Impact Attenuator (Cartridge)	Each
Repair And Reset Temporary Impact Attenuator (Cartridge)	Each
Furnishing Temporary Impact Attenuator, Type ____	Each
Placing And Removing Temporary Impact Attenuator, Type ____	Each
Repair And Reset Temporary Impact Attenuator, Type ____	Each
NOTE TO DESIGNER: Include the following if lane closings are paid individually.

Delete the 10th paragraph and replace it with the following:
No separate payment will be made for repairing impact attenuator modules damaged by Contractor operations. 
Delete the 13th paragraph and replace it with the following:
Payment for permanent Impact Attenuators to remain shall be in accordance with Subsection 524.05.
NOTE TO DESIGNER: Include the following pay item if lane closings are paid individually. 
The following is added:
PAY ITEM	PAY UNIT
Installation, Maintenance and Removal of Lane Closings	Each
NOTE TO DESIGNER: If directed by the NJTA Project Engineer, the following item may be used in lieu all pay items in this Section.
The following is added:
PAY ITEM	PAY UNIT
Maintenance and Protection of Traffic	Lump Sum
NOTE TO DESIGNER: Include the following if lane closings are paid individually.
A partial payment of 25% of the unit price bid for the pay item “Installation, Maintenance, and Removal of Lane Closing” will be made for the following closings:
Supplementary lane closings installed adjacent to a right or left lane closing.
Short duration lane closings required prior to or following the primary lane closing (pre and post closings) for temporary striping, concrete barrier placement and removal, and striping restoration.
Lane closings that are cancelled or delayed by the Authority after the Contractor is mobilized.
Ramp closings including those required in conjunction with mainline closings and pre and post ramp closings.
Extension of an existing lane closing, as directed by the Engineer to perform additional work.
The length of extension is anticipated not to exceed one mile.
Shoulder Closings (those not requiring lane shifts).
Lane closings for lane shift installations will be paid for at 100% of the unit price bid for the pay item “Installation, Maintenance, and Removal of Lane Closing”, regardless of the number of lanes shifted.
Short duration lane closings required on mainline roadways for installation and removal of catches on overhead structures will be paid for at 100% of the unit price bid for the pay item “Installation, Maintenance, and Removal of Lane Closing”.
Supplementary right or left lane closings installed adjacent to right or left shoulder closings will be paid for at 100% of the unit price bid for the pay item “Installation, Maintenance, and Removal of Lane Closing.”
Payment for mainline shoulder and half-ramp closings will be made for only those closings noted in the staging write-up and will be paid for under the pay item “Installation, Maintenance and Removal of Lane Closing.”  All other closings (i.e. partial or short sections of ramp closings) will not be paid for separately.



[bookmark: _Toc387433163][bookmark: _Toc78463920]Section 802 ‑ Standby Wrecker Service
[bookmark: _Toc387433166][bookmark: _Toc78463921]802.03	Methods of Construction.
The following is added:
NOTE TO DESIGNER: Insert Project Limit mileposts, or mileposts deemed applicable.
Standby wrecker service may be performed only by New Jersey Turnpike Authority authorized firms that operate on the New Jersey Turnpike <or Garden State Parkway> from Milepost <     > to Milepost <    >.
The following is added:
[Include the following as approved by the Project Engineer.]
Heavy duty wrecker service shall be provided during Peak Hours as follows:
During the hours 6:00 a.m. to 9:00 a.m. and 4:00 p.m. to 7:00 p.m., Monday through Friday, drop- off locations for disabled vehicles and patrons shall be at <             >.  U-turns performed by wreckers shall be as indicated in the Subparagraph 801.03(A)(3), the Contract Documents, or as directed by the Engineer.
Light duty wrecker service shall be available on an on-call basis.
[bookmark: _Toc387433167][bookmark: _Toc78463922]802.04	Measurement.
Replace the entire subsection with the following:
[Include the following as approved by the Project Engineer.]
Standby Wrecker Service, Light Duty (NO-BID) and Standby Wrecker Service, Heavy Duty (NO-BID) will be measured by the hours that the wrecker is on duty on Authority roadways, or on a lump sum basis, as shown in the schedule of items.
[bookmark: _Toc387433168][bookmark: _Toc78463923]802.05	Payment.
Replace the list with the following:
[Include the following as approved by the Project Engineer.]
PAY ITEM	PAY UNIT
Standby Wrecker Service, Light Duty (No-Bid) 	Hour
Standby Wrecker Service, Light Duty (No-Bid) 	Lump Sum
Standby Wrecker Service, Heavy Duty (No-Bid) 	Hour
Standby Wrecker Service, Heavy Duty (No-Bid) 	Lump Sum
[bookmark: _Toc78463924]Section 803 – State, County And Local Roadways
[bookmark: _Toc206427090][bookmark: _Toc234922174][bookmark: _Toc243478072][bookmark: _Toc78463925]803.01	Description.
The following is added:
1. Local Traffic
Traffic control for work on State, County and Local owned roadways shall be in accordance with the NJDOT’s Standards.  These Standards are available through the Department at 1035 Parkway Avenue, Trenton, New Jersey 08625 or through their web site at https://www.state.nj.us/transportation/eng/.  Construction permits shall be required from the NJDOT prior to starting any work on State owned roadways as per Subsection 107.01.02 of the 2007 NJDOT Standard Specifications and Appendix (Designer to modify) – NJDOT Application for Highway Occupancy of this Supplementary Specification.  State owned roadways shall be kept open to traffic unless otherwise approved or shown on the Plans.  The Contractor shall be responsible for obtaining permits for work affecting roadways or right-of-way under the New Jersey Department of Transportation or local municipality jurisdiction.

Construction over or adjacent to local roadways and sidewalks requires temporary lane, shoulder and sidewalk closings.  Closings are required for installation of temporary shielding systems, bridge deck repairs and resurfacing, parapet replacement, (Designer to modify) and any other work as specified at each structure in the Contract Plans.
[bookmark: _Toc78463926]803.03	Methods Of Construction.
The following is added: 
NOTE TO DESIGNER:  Include agency contact information here. Complete chart as required
	  Table 803-1 Local Agency Contact Information

	Agency
	Contact Name
	Telephone No.
	E-mail Address

	
	
	
	

	
	
	
	


[bookmark: _Toc78463927]803.04	Measurement.
Replace the entire subsection with the following:
NOTE TO DESIGNER: If directed by the NJTA Project Engineer, the following item may be used in lieu of the Standard pay items:
Maintenance and Protection of Traffic on State, County, and Local Roadways will be measured on a lump sum basis and shall include all equipment, labor, material, or expense to install, maintain and remove maintenance and protection of traffic for the Contract.
[bookmark: _Toc78463928]803.05	Payment.
Replace the pay item list with the following:
NOTE TO DESIGNER: If directed by the NJTA Project Engineer, the following item may be used in lieu of or in addition to the standard payment items:
PAY ITEM	PAY UNIT
Maintenance and Protection of Traffic on State, County, and Local Roadways		L.S.
[bookmark: _Toc475933463][bookmark: _Toc73107353][bookmark: _Toc77561826][bookmark: _Toc229306834][bookmark: _Toc317167408]
Division 900 - Materials
[bookmark: _Toc475933471]Include in Resurfacing/Bridge Repair Contracts as directed:
[bookmark: _Toc501115945][bookmark: _Toc78463929][bookmark: _Toc73107357][bookmark: _Toc77561830][bookmark: _Toc229306842][bookmark: _Toc317167419]Section 902 – Aggregates
[bookmark: _Toc501115946][bookmark: _Toc78463930]902.05	Coarse Aggregate.
Delete the last paragraph of Part (B).
Replace the first paragraph of Part (F) with the following:
(F)	Lightweight aggregate manufactured from dredged sediment required or allowed to be used as structural fill shall be a rotary kiln material meeting the requirements of ASTM C330.
[bookmark: _Toc78463931]Section 904 - Bituminous Material
[bookmark: _Toc475933473][bookmark: _Toc73107358][bookmark: _Toc77561831][bookmark: _Toc229306843][bookmark: _Toc317167420][bookmark: _Toc78463932]904.02	Tack Coat
The following is added:
Tack coat for Work Areas [insert locations] shall be as specified in 904.01.
[Include the following if necessary:]
[bookmark: _Toc28252111][bookmark: _Toc78463933][bookmark: _Toc527352343][bookmark: _Toc530373394][bookmark: _Toc229306844][bookmark: _Toc317167421]904.06	Sealing Materials
1. Hot Poured Joint Sealant
Replace the entire Paragraph with the following:
Hot poured joint sealers shall be from the QPL and shall conform to the requirements of ASTM Designation D6690 for joints in concrete and asphalt pavements.
[bookmark: _Hlk36545599][Include the following as necessary:]

The following Subsection is added:
[bookmark: _Toc78463934]904.10	Inverted Emulsified Asphalts
Inverted emulsified asphalt of the medium curing (IEMC) type shall be prepared using a suitable grade of medium curing cut-back asphalt conforming to Subsection 904.04, with the necessary water and emulsifier required.  The inverted asphalt emulsion shall not be mixable with water in any proportion, shall remain homogeneous after 15 hours at 0 ºF, and shall conform to the following:
	  Table 904-1 IEMC Table

	Criterion
	IEMC-250
	IEMC-800

	Kinematic viscosity at 140 ºF (60 ºC), centistokes
	250-500
	800-1200

	Settlement, 7 days, % maximum
	1
	1

	Distillation, by weight:
	
	

		Asphalt content, % minimum
	65
	67

		Water, %
	3-12
	3-12

		Solvent (by difference), % minimum
	15
	12

	Residue from distillation, Absolute viscosity at 140 ºF (60 ºC), poises	
	300-1200
	30-120

	Ductility at 77 ºF (25 ºC), cm min
	100
	100

	Solubility in trichloroethylene by weight, % minimum 
	98
	98


Inverted emulsified asphalts shall contain no more than eight percent VOS, by volume, and shall be used for mixed-in-place construction.  Other limitation requirements and the use and storage of inverted emulsified asphalts shall conform to Subsection 904.04.
[bookmark: _Toc78463935][bookmark: _Toc229306856][bookmark: _Toc317167434]Section 905 – Concrete, Mortar and Grout
[bookmark: _Toc501115951][bookmark: _Toc78463936]905.09	Lightweight Concrete
1. Manufactured Lightweight Aggregate Concrete.
Aggregate
Delete the second line of the first paragraph and replace with:
The aggregate shall conform to ASTM C330.
[bookmark: _Toc501115952][bookmark: _Toc78463937]905.10	Grout.
Add the following after the end of the last paragraph:
Grout shall conform to ASTM C476.
[bookmark: _Toc501115953][bookmark: _Toc78463938]905.11	Mortar
Delete the entire paragraph and replace with:
Mortar shall conform to ASTM C270. Use Type N, S or M mortar as per Project requirements.
 [Include the following with Contracts that include concrete repair:]
The following is added:
The following Subsection heading is renamed:
[bookmark: _Toc78463939]905.12	Non-Shrink, High-Strength Mortar, Paved Concrete Decks
Delete the first paragraph in its entirety and replace it with the following:
Non-shrink, high-strength mortar (for use on paved concrete decks) shall be a material packaged and ready for mixing just prior to use in accordance with the manufacturer’s instructions. The Contractor shall cure the material immediately after finishing with material specified under Subsection 905.24.
Add the following after the end of the first paragraph.
The material shall conform to ASTM C928 and the following requirements as per ASTM C109:
	Time
	Minimum Compressive Strength (psi)

	3 hours
	5,000 psi

	24 hours
	6,000 psi

	7 days
	7,500 psi

	28 days
	10,000 psi


[Include the following with Contracts that include concrete repair:]
The following is added:
[bookmark: _Toc78463940]905.14	Non-Shrink, High-Strength Mortar, Bare Concrete Decks
Delete the first paragraph in its entirety and replace it with the following:
Non-shrink, high-strength mortar (For use on bare concrete decks) shall be a material packaged and ready for mixing just prior to use in accordance with the manufacturer’s instructions. The Contractor shall cure the material immediately after finishing with material specified under Subsection 905.24.
Add the following after the end of the first paragraph.
The material shall conform to ASTM C928 and the following requirements as per ASTM C109:
	Time
	Minimum Compressive Strength (psi)

	3 hours
	1,000 psi

	24 hours
	5,000 psi

	7 days
	6,000 psi

	28 days
	7,000 psi


[bookmark: _Toc501115956][bookmark: _Toc78463941][bookmark: _Toc327902007]905.15	Non-Shrink, High Early Strength Mortar
Delete the first paragraph and replace it with the following:
Non-shrink, high early strength mortar shall be a material packaged and ready for mixing immediately prior to use in accordance with the manufacturer’s instructions.  The material shall conform to the requirements of ASTM C1090 and C1107, and the following AASHTO specifications:  M201, R39, T22, T105, T106, T131, T162, T177, T231, and T260.  
The material shall conform to the following requirements (in both neat and extended form):
	Test Requirement
	Minimum
	Maximum

	Initial Set (minutes)
	30
	-

	Expansion (%)
	-
	0.4

	Contraction (%)
	-
	0.0

	3 Hour Compressive Strength (psi)
	2000
	-

	7 Day Compressive Strength (psi)
	6000
	-

	1 Day Bond Strength (psi)
	200
	-

	Freeze-Thaw % (25 cycles)
	-
	1.0

	Total Chloride Content (% by weight)
	-
	0.05

	Total Sulfate Content (% by weight)
	-
	5.0


[bookmark: _Toc501115957][bookmark: _Toc78463942]905.16	Elastomeric Concrete
Delete the third paragraph and replace it with the following:
The material shall conform to the following requirements:
	Test Requirement
	Procedure
	Minimum Requirements

	Resilience
	ASTM C579-01
	70%

	5-hour compressive strength
	ASTM C579-01 (modified)
	500 psi

	24-hour compressive strength
	ASTM C579-01 (modified)
	2000 psi

	7-day Tensile 
	ASTM D638
	150 psi

	7-day Tear 
	ASTM D624
	40 lbf/in

	Pot Life
	As per Engineer’s direction
	5 minutes



[bookmark: _Toc501115958][bookmark: _Toc78463943]905.20	Epoxy Injection Systems
Delete the first paragraph and replace with:
Epoxy injection systems shall have the following features: 
1. Separate feed lines to the mixing chamber
Automatic mixing and metering pump
Ability to thoroughly mix the epoxy components in the mixing chamber
Operator control of the epoxy flow from the mixing chamber
Clean, legible, accurate pressure gauges easily viewable by the operator
Ability to provide an uninterrupted pressure head to continually force epoxy into the cracks
Injection pressure from 0 to at least 200 PSI
Capable of metering each epoxy component to within 3.0% of the epoxy manufacturer's mix ratio
 [Include the following with Contracts that include concrete:]
The following is added:
[bookmark: _Toc78463944]905.21	Quality Acceptance Limits for Portland Cement Concrete
This Subsection specifies the requirements for the evaluation of Portland Cement Concrete items through quality acceptance testing.  The Specifications, herein, establish standards for Portland Cement concrete construction to achieve the quality acceptance limits for applicable performance parameters and their respective Percent Within Limit (PWL) measurements.
Quality Acceptance Limits.  
Portland Cement concrete mixes, specified in Section 905, shall be developed to meet the following performance criteria Quality Acceptance Limits in accordance with the application properties specified in Paragraph 905.23(B), Table 905.2 unless otherwise noted on the Contract Drawings.
1. Compressive Strength (ASTM C 39).  
The Lower Quality Limit (LQL) shall be the minimum compressive strength (psi, at 28 days) for the various Classes of concrete as provided in the Table under Paragraph 905.05(A) plus 300 psi.  The minimum compressive strength (psi, at 28 days) used in determining the Lower Quality Limit (LQL) for concrete overlays of the various types shall be in accordance with the design strengths provided in the applicable Subsections within Section 905 of these Specifications plus 300 psi.
Flexural Strength (ASTM C 78).  
The Lower Quality Limit (LQL) shall be 700 psi.
Permeability    
(a)	AASHTO T277 – The Upper Quality Limit (UQL) shall be 2,000 Coulomb resistivity for LMC overlays and 1,100 Coulomb for HPC.
(b)	AASHTO T259/T260 – The chloride permeability shall be correlated in accordance with the following table:
	Chloride permeability
	Charge passed (coulombs)
	Type of Concrete
	Total integral chloride to 1.6 in. depth after 90 day ponding test

	High
	> 4000
	High water-cement ratio, conventional (> 0.6) PCC*
	> 1.3

	Moderate
	2000-4000
	Moderate water-cement ratio, conventional (0.4 to 0.5) PCC*
	0.8 to 1.3

	Low
	1000-2000
	Low water-cement ratio, conventional (< 0.4) PCC* including LMC
	0.55 to 0.8

	Very Low
	100-1000
	Latex-modified concrete Internally sealed concrete
	0.35 to 0.55

	Negligible
	< 100
	Polymer impregnated concrete Polymer concrete
	< 0.35


* Portland cement concrete.
Bond Strength [ACI 503R-93 – Appendix A (Modified)].  
The Lower Quality Limit (LQL) shall be 150 psi.
Water to Cement Ratio (AASHTO T 318).  
The Upper Quality Limit (UQL) shall be the maximum water to cement ratio (lb./lb.) for the various classes of concrete as provided in the Table under Paragraph 905.05(A).  The Upper Quality Limit (UQL) for concrete overlays of the various types shall be in accordance with the water to cement ratios provided in the applicable Subsections within Section 905 of these Specifications.
Air Content (ASTM C 138, ASTM C 173 or ASTM C 231).  
Both the Upper Quality Limit (UQL) and the Lower Quality Limit (LQL) for air content shall be the percentage value [plus/minus tolerance] provided in the Table under Paragraph 905.05(A) for the various sizes of Coarse Aggregate.  The Upper Quality Limit (UQL) for concrete overlays of the various types shall be in accordance with the air content provided in the applicable Subsections within Section 905 of these Specifications.  Air content test values outside the ranges specified, herein, shall be subject to rejection or retest in accordance with Subsection 401.06.
Chloride Ion Concentration by Weight of Cementitious Material (AASHTO T 260, ASTM C 1152, ASTM C 1218, ASTM C 114, ACI 222R).  
The acid soluble chloride ions by weight of cementitious material in the concrete mix shall be less than, or equal to, 0.10% for reinforced concrete, as per ACI 222R.  The water soluble chloride ions by weight of cementitious material in the concrete mix shall be less than, or equal to, 0.08% for reinforced concrete, as per ACI 222R.
[bookmark: _Toc327902008]The following is added:
[bookmark: _Toc78463945]905.22	Quality Acceptance Testing, Sampling, and Inspection for Portland Cement Concrete.
Quality acceptance testing during placing of concrete will be performed on samples taken from the end of the pump line or at the point of discharge in accordance with ASTM C 172.  The Engineer will take samples of concrete from each Lot during a single Work period (day’s placement quantity) based on random sampling procedures contained in ASTM D 3665.  A Lot of concrete is defined in Table 905.1, Lots and Sublots.  For each Sublot, a minimum of six cylinders will be made in accordance with ASTM C 31 when testing compressive strength, as well as, a minimum two 4” by 8” cylinders when permeability is being tested, and a minimum of three beams when flexural strength is being tested.  The cylinders and beams will be tested in accordance with ASTM C 39 and ASTM C 78 respectively, for each Sublot to determine the compressive strength and flexural strength at the time requirements specified.  Refer to Subsection 401.16 of these Specifications for additional test cylinders required for early day (3-day, 7-day) compressive strength testing and initial permeability testing (28-day).
	TABLE 905.1  LOTS AND SUBLOTS

	Day’s Placement Quantity
(Cubic Yards)
	
Number of Lots
	
Number of Sublots

	Less than 50
	Note 1
	Notes 1 and 4

	50 -100
	1
	3 equally divided

	101- 400
	1
	Note 2

	Greater than 400
	Note 3
	Notes 2 and 3


Table 905.1 Notes:
1. If a given Class of concrete has one Work period’s placement less than 50 cubic yards, it will not constitute a Lot.  It will be added either to the previous, or to the next Work period’s Lot, whichever is closer in actual time, or until a minimum of 3 Sublots are completed constituting a Lot.
2. The total number of Sublots per Lot will be equal to the number of Sublots of 50 cubic yards each, plus one Sublot that makes up the balance.
3. Each 400 cubic yards placed will constitute a Lot consisting of eight 50 cubic yard Sublots.  If after dividing up a given Work period’s placement, there is a remainder of 3 to 7 Sublots, these Sublots will constitute a Lot.  If the remainder is 2 Sublots, these will be added to 8 Sublots in the preceding Lot, and be divided into 2 equal Lots.  If the remainder is 1 Sublot, it will be added to 8 Sublots in the preceding Lot, and will be divided into 2 Lots, with the first 5 Sublots constituting a Lot, and the last 4 Sublots (including the remaining 1 Sublot) constituting a Lot.
4. If the total concrete quantity under the Contract for any type of mix is greater than 20 cubic yards and less than 50 cubic yards, it will constitute 1 Lot and will be divided into a minimum of 3 Sublots, regardless of the placement schedule.  If the total concrete quantity under the Contract for any type of mix is less than or equal to 20 cubic yards, the material will not be subject to quality acceptance testing (except for air and slump tests) unless directed by the Engineer.
5. For concrete placements where flexural strength is being tested, a Sublot shall be deemed to be one fourth of a Lot of concrete, or 150 cubic yards of concrete, whichever is less.  A Lot is defined as the production of a single Work period.
6. The number of Sublots shown in the table, including the requirements in Notes (1) thru (4), may be modified by the Engineer.
For LMC and silica fume overlay placements, a Sublot shall be deemed to be one truck load of concrete.  A Lot is defined as the production of a single Work period.
Quality Assurance Testing Standards and Frequency of Testing.  
Some or all of the following procedures will be used by the Engineer to evaluate the quality of in-place concrete:
1. Compressive Strength.  
In accordance with ASTM C 31 and ACI 318‑99 ‑ Part 3, Chapter 5, Item 5.6, entitled "Evaluation and Acceptance of Concrete", except that samples will be obtained on a random basis with a minimum of six cylinders prepared for each Sublot.  For LMC and Silica Fume Concrete Overlays, a minimum of six test cylinders for compressive strength testing will be made for each truck load (Sublot). The test cylinder size will be 6” by 12” with plastic molds and the samples will be made in accordance with ASTM C 31, except submersion in water storage containers shall be used in lieu of moist room curing if when required by the Engineer for hot weather concreting of Portland cement concrete, and LMC and silica fume concrete will be air cured once demolded. The Engineer will calculate the average of 2 test specimens at the design compressive strength time requirement (28 days).  The average of the two test specimen result values for each Sublot shall be considered the Sublot compressive strength value.
Flexural Strength.  
From each Sublot sample, three test beams shall be made in accordance with ASTM C 31.  The beams shall be tested in accordance with ASTM C 78.  The Engineer will calculate the average of 2 test specimens at the design flexural strength time requirement (28 days).  The average of the two test specimen result values for each Sublot will be considered the Sublot flexural strength value.
Coulomb Test.  
To evaluate the permeability of the concrete.  For each Sublot, the Engineer will cast two 4” by 8” cylinder specimens.  A sublot for LMC and silica fume concrete is defined as a truck load.  Two-inch thick samples will be cut from the center of each cylinder for testing, with a maximum of two slices per cylinder utilized.   LMC and silica fume overlay samples shall be wet cured in water storage containers per ASTM C31 for 2 days, and air cured at the site for 3 days, prior to pick up for testing.  Cylinders of Portland cement concrete will generally be tested for 28 day permeability.  The two cylinders for LMC overlays will be tested for 56 day permeability, and at 90 day permeability for silica fume concrete overlays in accordance with AASHTO T 277.  The results of the AASHTO T 277 testing shall be correlated with the results of a 90 day ponding test that shall be performed in accordance with AASHTO T 259.  The completed results of the 90 day ponding test shall also be included in the test results.   The average of the two test specimen result values for each Sublot will be considered the Sublot Coulomb test value.
For each HPC and LMC Sublot, the Engineer will cast four (4) 4” x 8” cylinder specimens for permeability testing in accordance with AASHTO T277 and two (2) 6” x 6” x 3” thick samples for permeability testing in accordance with AASHTO T259/T260.  The 4” x 8” cylinders shall be tested at 28 day (two cylinders) for LMC only and at 56 day (two cylinders) intervals for LMC and HPC in accordance with AASHTO T277.  The 6” x 6” x 3” thick samples for 90 day ponding testing will be tested in accordance with AASHTO T259/T260.  The average of the two (2) test specimen result values for each Sublot will be considered the Sublot Coulomb test value.
Bond Strength.  
To evaluate the bond strength between the overlay concrete and the parent concrete at 28 days in accordance with ACI 503R-93 – Appendix A (Modified).   For each Sublot, the Engineer will perform 3 tests.  Three 4-inch diameter cores will be cut 1-inch into the parent concrete to isolate the overlay concrete.  The average of the three test result values for the Sublot will be considered the Sublot bond strength test value.  The locations for each test will be randomly determined.
Water to Cement Ratio Test.  
Tested during the placement using a Microwave Drying Oven, in accordance with AASHTO T 318.  Drying times may be adjusted dependent on the mix constituents to provide a constant dry weight.  When any test result exceeds the Upper Quality Limit (UQL) of the mix design water to cement ratio, a second test of that load will be performed, and the average of the two will be considered the Sublot water to cement ratio test value.  When the maximum aggregate size exceeds 1½ inches, a sample of approximately 5000 grams will be obtained.  This sample will be split.  Two separate analyses will be performed.  The weighted average of the two separate analyses will be considered the Sublot water to cement ratio value.
Air Content Test.  
Performed during the placement in accordance with ASTM C 138, ASTM C 173 or ASTM C 231.  The Engineer will perform one test for each Sublot, which will be considered the Sublot air content test value.  Refer to Subsection 401.06 for additional testing requirements for concrete containing fly ash.
Chloride Ion Concentration by Weight of Cement.  
The Engineer may perform testing for both the acid soluble and water soluble chloride ion concentrations by weight of cementitious material, which shall be evaluated as follows.  Powder samples from 28 day concrete cylinders, prepared in accordance with ASTM C 31, shall be tested to assess both the acid soluble and water soluble chloride ion concentrations by weight of cementitious material from the concrete mix produced at the construction site.  Samples will be obtained using a rotary hammer drill from the mid-height of a minimum of two Sublot specimens from each Lot.  The sample shall be obtained from the inner 3 inches of the cylinder specimen, and shall be a minimum of 40 grams in weight.  The acid soluble and water soluble chloride ion concentrations by weight of cementitious material shall be determined at the Authority’s designated Laboratory in accordance with preparatory standards ASTM C 1152 and ASTM C 1218, respectively, followed by ASTM C 114 (silver nitrate titration) for both the acid soluble and water soluble chloride ion analysis.
References.  
The following is a listing of the publications, standards and codes referenced in this Section, of which the latest edition shall govern:
1. American Association of State Highway and Transportation Officials (AASHTO) Standard Specifications for Highway Bridges.
T 259	Resistance of Concrete to Chloride Ion Penetration.
T 260	Standard Method of Test for Sampling and Testing for Total Chloride Ion in Concrete and Concrete Raw Materials – Silver Nitrate Titration
T 277	Electrical Indication of Concrete's Ability to Resist Chloride
American Concrete Institute (ACI).
222R	Corrosion of Metals in Concrete
318	Building Code Requirements for Reinforced Concrete
503R-93 	Appendix A (Modified):  Use of Epoxy Compounds with Concrete
American Society for Testing and Materials (ASTM).
C 31	Practice for Making and Curing Concrete Test Specimen in the Field
C 39	Test Method for Compressive Strength of Cylindrical Concrete Specimens
C 78	Test Method for Flexural Strength of Concrete (Using Simple Beam with Third-Point Loading)
C 114	Test Methods for Chemical Analysis of Hydraulic Cement
C 138	Test Method for Unit Weight, Yield, and Air Content (Gravimetric) of Concrete
C 172	Practice for Sampling Freshly Mixed Concrete
C 173	Test Method for Air Content of Freshly Mixed Concrete by the Volumetric Method
C 231	Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method
C 1152	Test Method for Acid-Soluble Chloride in Mortar and Concrete
C 1218	Test Method for Water-Soluble Chloride in Mortar and Concrete
D 3665	Practice for Random Sampling of Construction Materials
[bookmark: _Toc327902009]The following is added:
[bookmark: _Toc78463946]905.23	Acceptance and Rejection of Portland Cement Concrete.
General.  
Unless otherwise shown on the Contract Drawings, acceptance of material shall be based on the method of estimating Percentage of Lot Within Specification Limits (PWL), where the PWL will be determined in accordance with this Subsection.  All Sublot test result values for a Lot, as defined in Subsection 905.22 (Table 905.1), will be analyzed statistically to determine the total estimated Percent of the Lot that is Within specification Limits, as shown in Paragraph 905.23(B).  The PWL is computed using the Lot sample Average value, X, as defined in Subparagraph 905.23(C)(3), the Lot sample standard deviation, SN, as defined in Subparagraph 905.23(C)(4), for the specified number of Sublots, n, and the specification Quality Acceptance Limits, as defined in Paragraph 905.21(A), where LQL represents the Lower Quality Limit, and UQL represents the Upper Quality Limit, as they apply to each particular acceptance parameter.  From these values, the respective Quality Index (ices), QL for Lower Quality Index and/or QU for Upper Quality, is computed in accordance with Subparagraphs 905.23(C)(5) and 905.23(C)(6).  Then the PWL for the Lot for the specified number of Sublots, n is determined from Table 905.4, “Percent of Lot Within Limits (PWL) (Standard Deviation Method)”.  Each Lot is then calculated using the formulas specified in Paragraph 905.23(D) and evaluated for acceptance or rejection.
Performance Criteria Parameters.  
Dependent on the designated category, concrete shall be tested for the properties shown below.  The PWL of each Lot for each parameter will be determined as specified in Paragraph 905.23(C).  Evaluation shall be based on the concrete application for a Lot, and the criteria defined below:
	Performance Parameters
	Minimum PWL

	Compressive Strength
	90

	Flexural Strength
	90

	Permeability
	90

	Bond Strength
	80

	Water to Cement Ratio
	80

	Air Content
	70

	Chloride Content
	100**



The following applies to HPC only:
	Performance Parameters
	Minimum PWL

	Compressive Strength
	90

	Permeability
	90

	Air Content
	70



The following applies to LMC only:
	Performance Parameters
	Minimum PWL

	Compressive Strength
	90

	Permeability
	90

	Bond Strength
	80

	Water to Cement Ratio
	80

	Air Content
	70



** Denotes that the chloride content (acid soluble and water soluble) will only be analyzed for the average of test results for any given Lot of concrete, as per Subparagraph 905.22(A)(7), and Parts 905.23(E)(1)(b) and 905.23(E)(1)(c).
Table 905.2 defines the Quality Acceptance performance criteria to be evaluated for Acceptance or Rejection for a given concrete application.  The Category/application shall be determined by the Designer and stipulated on the Contract Drawings.  In addition, all concrete shall conform to the requirements of Paragraph 905.23(E).  Any deficiencies found to exist as specified in Paragraph 905.23(E) shall govern, and the Contractor shall remove and replace the concrete in that particular Lot at no cost to the Authority:
	TABLE 905.2 PERFORMANCE CRITERIA PARAMETERS

	Category/
Application
	Water/Cement
Ratio (W/C)
	% Air
	Permeability
	Bond
Strength
	Compressive
Strength
	Flexural
Strength

	Category I  Full Depth Pavements and Unbonded Pavement Overlays

	
	P
	P
	---
	---
	---
	P

	LQL:
	---
	*
	---
	---
	---
	700 psi

	UQL:
	*
	*
	---
	---
	---
	---

	Category II  Bonded Pavement Overlays

	
	P
	P
	---
	P
	P
	---

	LQL:
	---
	*
	---
	150 psi
	*
	---

	UQL:
	0.40
	*
	---
	---
	---
	---

	Category III  Elevated Structural Overlays

	
	P
	P
	P
	P
	P
	---

	LQL:
	---
	*
	---
	150 psi
	*
	---

	UQL:
	0.40
	*
	2,000
	---
	---
	---

	Category IV  Structural (Exposed to freeze-thaw cycles and/or sulfates chlorides or marine environment)

	
	P
	P
	P
	---
	P
	---

	LQL:
	---
	*
	---
	---
	*
	---

	UQL:
	*
	*
	1,100
	---
	---
	---

	Category V  Structural (Exposed to freeze-thaw cycles and/or sulfates only.  No exposure to  chlorides or marine environment)

	
	P
	P
	---
	---
	P
	---

	LQL:
	---
	*
	---
	---
	*
	---

	UQL:
	*
	*
	---
	---
	---
	---

	Category VI  Structural (Not exposed to freeze-thaw cycles) and Miscellaneous Applications (at-grade sidewalks, at-grade curbs, kerfs, foundations, footings, drainage structures, manholes, pipe pile fill, and all concrete applications below grade)

	
	---
	---
	---
	---
	P
	---

	LQL:
	---
	---
	---
	---
	*
	---

	UQL:
	---
	---
	---
	---
	---
	---


Table 905.2 Notes:
1. “*” - Refer to applicable Subsections within Section 905 for the various types of concrete.  For compressive strength, refer to Subparagraph 905.21(A)(1).
2. “---“ – Parameter not required for establishing acceptance or rejection for a given concrete application.
3. “P” - Performance criteria parameter for a given concrete application under each Category subject to acceptance or rejection.
Method of Estimating Percentage of Material Within Limits (PWL).
1. Samples shall be taken from the Lot by use of random sampling procedures specified in Subsection 905.22.
2. Make the test specimens on the test sample in accordance with Subsection 905.22.
3. Determine the Lot sample Average value, X, by calculating the average of all Sublot test values.
4. Find the Lot sample standard deviation, SN, by using the following formula:
SN = [(d12 + d22 + d32 + … + dn2) / n-1]1/2
Where:
SN = standard deviation of the Sublot test values
d1, d2, d3, dn… = deviation of the individual Sublot test values
X1, X2, X3, Xn … from the Average value, X, that is, 
d1 = (X1 – X), d2 = (X2 – X), d3 = (X3 - X) …, dn = (Xn – X)
n = number of Sublots
5. Find the Lower Quality Index, QL, by subtracting the Lower Quality Limit (LQL) from the Average value, X, and dividing the result by SN.
QL = (X – LQL) / SN
6. Find the Upper Quality Index, QU, by subtracting the Average value, X, from the Upper Quality Limit (UQL) and dividing the result by SN.
QU = (UQL – X) / SN
7. The percentage of material above lower tolerance limit, PL, and the percentage of material below upper tolerance limit, PU, will be found by entering Table 905.4, “Percent of Lot Within Tolerance Limit (PWL) (Standard Deviation Method)” with QL and/or QU using the column appropriate to the total number of Sublots, n, and reading the number under the column heading “PWL”.
8. For concrete properties with only an Upper Quality Limit (ratio of water to cementitious material, permeability), PWL equals PU.  For concrete properties with only a Lower Quality Limit (bond strength, compressive strength, flexural strength), PWL equals PL.  For concrete properties with both Upper and Lower Quality Limits (air content), first calculate the Upper Quality Index, QU, and the Lower Quality Index QL, by using the Upper Quality Limit (UQL) and the Lower Quality Limit (LQL) respectively, as stipulated in Subparagraph 905.21(A)(6).  Then determine PWL using the following formula:
PWL = (PU + PL) – 100
Acceptance Requirements.
Acceptance Requirements are calculated as follows:
	
TABLE 905.3 QUALITY ACCEPTANCE REQUIREMENTS

	Percent Within Limits (PWL)
	Compressive Strength Result

	90 – 100
	Acceptance

	75 – 89
	Acceptance – See Note A

	55 - 74
	Acceptance – See Note B

	Percent Within Limits (PWL)
	Permeability & Bond Strength Result

	80 – 100
	Acceptance

	55 – 79
	Acceptance – See Note A

	Percent Within Limits (PWL)
	Flexural Strength Result

	90 – 100
	Acceptance

	75 – 89
	Acceptance – See Note A

	55 – 74
	Acceptance – See Note B



Note A: The Contractor shall develop a corrective action plan which at a minimum identifies probable causes for the deficient concrete, recommends improvements and implements changes for future concrete placement. The corrective action plan requires approval prior to the Contractor resuming concrete placement operations.
Note B: The Contractor shall comply with the requirements of Note A and for subsequent concrete placement have an ACI Certified Concrete Quality Technical Manager on site during concrete pours and to inspect curing operations daily.
No additional compensation will be made for admixtures of any kind.
Correction of Deficiencies.
1. Remove and Replace Concrete.  
Concrete shall be removed and replaced in a manner approved by the Engineer and at no additional cost to the Authority if any of the following deficiencies exist.
a) Percent Within Limits (PWL) for compressive strength, flexural strength, permeability, or bond strength is below 55.
b) The average acid soluble chloride ions by weight of cementitious material test results for any given Lot of concrete exceed the limit of 0.10% weight of chloride ions by weight of cementitious material, in accordance with ASTM C 1152, ASTM C 114, and ACI 222R.
c) The average water soluble chloride ions by weight of cementitious material test results for any given Lot of concrete exceed the limit of 0.08% weight of chloride ions by weight of cementitious material, in accordance with ASTM C 1218, ASTM C 114, and ACI 222R.
d) For all concrete applications, the cylinder compressive strength shall conform with the following:
1. All strength test results shall equal or exceed the minimum compressive strength specified in 905.05(A) or as required by the Supplemental Specifications.  The strength of no individual cylinder shall be less than 85 percent of the minimum specified compressive strength.
2. For high early strength special mix designs, the strength of individual cylinders shall be no less than 100 percent of the minimum specified compressive strength that is required to be reached within the time frame for subjecting the concrete to traffic loading.
3. If either, or both of the requirements specified in Subparts 905.23(E)(1)(d)(1) and 905.23(E)(1)(d)(2) are not met, the in-place compressive strength shall be investigated in accordance with ACI 318-99, Section 5.6.5, at no additional cost to the Authority.  If the compressive strength test results of the in-place concrete fail to meet either, or both of the requirements specified in Subparts 905.23(E)(1)(d)(1) and 905.23(E)(1)(d)(2), the concrete shall be considered deficient, and Subparagraph 905.23(E)(1) shall apply.
e) Concrete slabs, wearing surfaces or structures that exhibit any cracks prior to opening to vehicular operations or loading shall be subject to the actions specified in Subparagraph 905.23(E)(1).  If the concrete is accepted by the Engineer, cracks in overlays shall be sealed in accordance with Paragraph 401.18(I), and cracks in concrete structures shall be sealed in accordance with Subsection 418.05.  Cracks in concrete structures shall be sealed in a manner approved by the Engineer.  Cracks in concrete pavement shall be addressed in accordance with Paragraph 304.04(Q).  Cracks shall be sealed in a manner approved by the Engineer, and at no cost to the Authority.
f) Delamination Testing – All concrete overlays shall be checked by the Engineer using the chain drag method in accordance with ASTM 4580-86 no sooner than 24 hours and no greater than 30 days after the completion of Work.  Unsound areas will be defined.  If any delaminations are identified, the Contractor shall remove the areas evidencing delamination between the fresh concrete overlay and the existing concrete.  These areas shall be replaced at no cost to the Authority.  The determination by the Engineer as to the existence of delaminations shall be final and binding.  The repaired areas shall be subject to retesting.
	TABLE 905.4  PERCENT OF LOT WITHIN TOLERANCE LIMIT (PWL)
(STANDARD DEVIATION METHOD) 
Positive Values of Quality Index (QI) (n = Number of Sublots in the Lot)

	PWL
	n=3
	n=4
	n=5
	n=6
	n=7
	n=8

	99
	1.1541
	1.4700
	1.6714
	1.8008
	1.8888
	1.9520

	98
	1.1524
	1.4400
	1.6016
	1.6982
	1.7612
	1.8053

	97
	1.1496
	1.4100
	1.5427
	1.6181
	1.6661
	1.6993

	96
	1.1456
	1.3800
	1.4897
	1.5497
	1.5871
	1.6127

	95
	1.1405
	1.3500
	1.4407
	1.4887
	1.5181
	1.5381

	94
	1.1342
	1.3200
	1.3946
	1.4329
	1.4561
	1.4716

	93
	1.1269
	1.2900
	1.3508
	1.3810
	1.3991
	1.4112

	92
	1.1184
	1.2600
	1.3088
	1.3323
	1.3461
	1.3554

	91
	1.1089
	1.2300
	1.2683
	1.2860
	1.2964
	1.3032

	90
	1.0982
	1.2000
	1.2290
	1.2419
	1.2492
	1.2541

	89
	1.0864
	1.1700
	1.1909
	1.1995
	1.2043
	1.2075

	88
	1.0736
	1.1400
	1.1537
	1.1587
	1.1613
	1.1630

	87
	1.0597
	1.1100
	1.1173
	1.1191
	1.1199
	1.1204

	86
	1.0448
	1.0800
	1.0817
	1.0808
	1.0800
	1.0794

	85
	1.0288
	1.0500
	1.0467
	1.0435
	1.0413
	1.0399

	84
	1.0119
	1.0200
	1.0124
	1.0071
	1.0037
	1.0015

	83
	0.9939
	0.9900
	0.9785
	0.9715
	0.9672
	0.9643

	82
	0.9749
	0.9600
	0.9452
	0.9367
	0.9325
	0.9281

	81
	0.9550
	0.9300
	0.9123
	0.9025
	0.8966
	0.8928

	80
	0.9342
	0.9000
	0.8799
	0.8690
	0.8625
	0.8583

	79
	0.9124
	0.8700
	0.8478
	0.8360
	0.8291
	0.8245

	78
	0.8897
	0.8400
	0.8160
	0.8036
	0.7962
	0.7915

	77
	0.8662
	0.8100
	0.7846
	0.7716
	0.7640
	0.7590

	76
	0.8417
	0.7800
	0.7535
	0.7401
	0.7322
	0.7271

	75
	0.8165
	0.7500
	0.7226
	0.7089
	0.7009
	0.6958

	74
	0.7904
	0.7200
	0.6921
	0.6781
	0.6701
	0.6649

	73
	0.7636
	0.6900
	0.6617
	0.6477
	0.6396
	0.6344

	72
	0.7360
	0.6600
	0.6316
	0.6176
	0.6095
	0.6044

	71
	0.7077
	0.6300
	0.6016
	0.5878
	0.5798
	0.5747

	70
	0.6787
	0.6000
	0.5719
	0.5583
	0.5504
	0.5454

	69
	0.6490
	0.5700
	0.5423
	0.5290
	0.5213
	0.5164

	68
	0.6187
	0.5400
	0.5129
	0.4999
	0.4924
	0.4877

	67
	0.5878
	0.5100
	0.4836
	0.4710
	0.4638
	0.4592

	66
	0.5563
	0.4800
	0.4545
	0.4424
	0.4354
	0.4310

	65
	0.5242
	0.4500
	0.4255
	0.4139
	0.4073
	0.4031

	64
	0.4916
	0.4200
	0.3967
	0.3856
	0.3793
	0.3753

	63
	0.4586
	0.3900
	0.3679
	0.3575
	0.3515
	0.3477

	62
	0.4251
	0.3600
	0.3392
	0.3295
	0.3239
	0.3203

	61
	0.3911
	0.3300
	0.3107
	0.3016
	0.2964
	0.2931

	60
	0.3568
	0.3000
	0.2822
	0.2738
	0.2691
	0.2660

	59
	0.3222
	0.2700
	0.2537
	0.2461
	0.2418
	0.2391

	58
	0.2872
	0.2400
	0.2254
	0.2186
	0.2147
	0.2122

	57
	0.2519
	0.2100
	0.1971
	0.1911
	0.1877
	0.1855

	56
	0.2164
	0.1800
	0.1688
	0.1636
	0.1613
	0.1592

	55
	0.1806
	0.1500
	0.1408
	0.1363
	0.1338
	0.1322



[Include the following with Contracts that include concrete repair:]
The following is added:
[bookmark: _Toc78463947]905.24	Mortar Seal and Cure
Refer to the QPL. Mortar seal and cure material shall be 30% solids, acrylic.
[Include the following with Contracts that include concrete repair:]
The following is added:
[bookmark: _Toc78463948]905.25	Non-shrink, High Early Strength Mortar Suitable for Vertical and Overhead Repairs
Non-shrink, high early strength mortar suitable for vertical and overhead repairs shall be from the QPL.
[Include the following with Contracts that include elastomeric asphaltic plug joint systems:]
The following is added:
[bookmark: _Toc78463949]905.26	Elastomeric Asphaltic Plug Joint System
Elastomeric asphaltic plug joint systems shall be from the QPL.
[Include the following with Contracts that include elastomeric asphaltic plug joint systems:]
The following is added:
[bookmark: _Toc78463950]905.27	Elastomeric Asphaltic Plug Joint, Elastic Joint Sealer
Elastic joint sealers for open joints in barrier curbs, parapets and sidewalks adjacent to asphaltic plug joints shall be from the QPL.
Elastic joint sealers must be compatible with the asphaltic plug joints, bond to asphaltic plug joints, and be capable of accommodating thermal movements of two (2) inches between temperatures of 120 degrees F and -30 degrees F.
[bookmark: _Toc501115966][bookmark: _Toc78463951]Section 906 – Concrete Admixtures, Curing Materials, And Film Evaporators
[bookmark: _Toc501115969][bookmark: _Toc78463952]906.07	Curing Materials
Replace Part (F) with the following:
(AB) Evaporation Retarders.
Evaporation retardant shall be a high quality, water-based compound that is specifically designed to form a thin monomolecular film to reduce rapid moisture loss from the concrete surface prior to curing.
[bookmark: _Toc78463953]Section 907 – Joints
[bookmark: _Toc501115971][bookmark: _Toc78463954]907.02	Joint Sealers.
1. Silicone Joint Seal
Delete the first paragraph and replace it with:
The material shall conform to the following requirements:
	Test Requirement
	Procedure
	Specification ASTM D5893

	Tack Free Time, minutes
	ASTM C679
	5 Hours + 10 minutes

	Accelerated Weathering
	ASTM C793
	Satisfactory

	Flow
	ASTM C693
	No Flow

	Modulus of Elongation 
	ASTM D412
	600% (Minimum)

	Bond, Non-Immersed 
	ASTM D5329
	Satisfactory


 [Include the following with Contracts that include concrete repair:]
[bookmark: _Toc78463955]907.03	Preformed Elastomeric Joint Sealer.
The following is added:
(AD) Sealer for Joint Seal Replacement, Type IV
Refer to the QPL.
[bookmark: _Toc501115973][bookmark: _Toc78463956]907.08	Rubber Asphalt Concrete
Delete the first paragraph and replace with:
Rubber asphalt concrete shall consist of aggregate and binder mixed as per manufacturer’s instructions.
1. Binder.
Add the following after the end of the first paragraph:
The material shall conform to ASTM D6114.
[bookmark: _Toc78463957]Section 910 – Timber and Timber Preservatives
[Include for all Contracts with timber supported ground mounted sign structures.]
The following is added:
[bookmark: _Toc78463958]910.12	Timber Posts for Ground-Mounted Signs
Timber posts for breakaway ground mounted signs shall be S4S Grade No. 2 Southern Pine, and for non-breakaway ground mounted signs S4S Dense Select Structural Southern Pine in accordance with Southern Pine Inspection Bureau and shall be sound, square-edge, saw-finished, with no heartwood requirements, conforming to AASHTO M168. All timber shall receive preservative treatment conforming to the requirements of AASHTO M133 and AWPA Standard C2 or C14 as specified below. 
	Timber 
Posts/Usage
	AWPA Standards
	Wood Species/ Treatment Process Minimum Retention (Lb./Cu Ft)

	
	
	Southern Pine

	
	
	Creosote
	CCA/Penta

	Posts sawn on four sides
	C2 or C14
	12
	0.60


[bookmark: _Toc501115980][bookmark: _Toc78463959]Section 912 – Sign Materials
[bookmark: _Toc501115981][bookmark: _Toc78463960]912.03	U-Channel Post.
Delete the section and replace it with the following:
U-Channel post for mounting signs and delineators shall be a steel sign support conforming to ASTM A499, Grade 50 or 60, Manual for Assessing Safety Hardware (MASH) compliant. Installation shall be in accordance with manufacturer's recommendations. For repair or replacement of sign posts that are damaged, components made by other manufacturers shall not be used for replacement parts.
[bookmark: _Toc78463961]Section 913 - Paints and Coatings
[bookmark: _Toc501115986][bookmark: _Toc78463962][bookmark: _Toc229306857]913.04	Traffic Paint and Marking.
1. Pliant, Polymer Rubber Marking Materials.
Delete the entire Paragraph and replace it with the following:
Pliant, polymer rubber marking materials, when used, shall consist of white or yellow preformed patterned markings with white (clear) or yellow retroreflective beads incorporated. The preformed markings shall be affixed to pavement using a pressure sensitive adhesive and following manufacturer’s recommendations. Preformed markings shall be ready for traffic immediately after application.
When measured with a handheld retroreflectometer the tape shall have initial, minimum retroreflectance values conforming to ASTM E 1710, with entrance angle = 88.76°.
	Observation Angle
	Specific Luminance

	(Degrees)
	White (Millicandelas per square foot per footcandle)
	Yellow (Millicandelas per square foot per footcandle)

	1.05
	500
	300


Note: The angular aperture of both the photoreceptor and the light projector shall be six minutes of arc. The reference axis shall be taken perpendicular to the test sample.
 [Include the following where protective coating of sheeting is required.]
[bookmark: _Toc317167440][bookmark: _Toc78463963]913.06	Coal Tar Epoxy Coating
Replace the entire subsection with the following:
Coal tar epoxy coating shall be a two-component, coal tar epoxy-polyamide paint (black) conforming to SSPC-Paint 16.
[bookmark: _Toc78463964]Section 914 - Fence
[bookmark: _Toc501115989][bookmark: _Toc78463965][914.01	Chain Link Fence
Replace Paragraph (F) with the following:
1. Barbed Wire.
Barbed Wire shall be Type I, aluminum-coated steel barbed wire conforming to the requirements of ASTM A585.
Include the following if necessary:]
[bookmark: _Toc78463966]914.03	Bridge Railing and Fencing
Refer to the QPL.
[bookmark: _Toc78463967]Section 915 – Beam Guide Rail
Delete this Section in its entirety and replace with the following:
[bookmark: _Toc78463968]915.01	Rail Element.
Rail elements shall be 12-gauge galvanized steel unless noted on the Plans.
Galvanized beam guide rail elements, including transition sections, connections, end treatments, rounded end sections and buffer end sections, shall be fabricated according to AASHTO M 180, Class A, Type I in Table 1. Ensure that the weight of the zinc coating conforms to AASHTO M 180, Type I in Table 2.
[bookmark: _Hlk42095265][bookmark: _Hlk42095187]Galvanized beam guide rail on the Garden State Parkway shall be pre-stained with a reactive color treatment prior to installation to create a uniform, rustic brown matte finish. The stain product shall be non-toxic and non-hazardous and shall be applied according to the product manufacturer’s specifications. The stain product shall penetrate the surface of the steel elements without harming the protective galvanized layer. The stain product finish shall be long lasting and resistant to fading, cracking, or peeling from the sun.  The stain product finish shall also be resistant to degradation from exposure to roadway salt and weather elements. Treated rail elements shall be stored and transported to the installation site in accordance with the product manufacturer’s recommendations.  Treated beam guide rail that is damaged, as determined by the Engineer, shall be replaced or repaired in accordance with the reactive color treatment product manufacturer’s recommendations.
[bookmark: _Toc78463969]915.02	Posts and Recycled/Synthetic Blockouts.
Steel posts shall be fabricated using structural steel conforming to ASTM A 709, Grade 36, and galvanized according to ASTM A 123.
Galvanized steel posts on the Garden State Parkway shall be pre-stained in accordance with Subsection 915.01.
Timber posts for end terminals shall conform to Subsection 910.05.
Use recycled/synthetic routed blockouts that are MASH 2016 test level 3 (TL-3) compliant. Ensure that the name of the manufacturer and model number are stamped on each blockout and that the blockouts are of the same material and dimensions as the spacers that were tested.
[bookmark: _Toc78463970]915.03	Miscellaneous Hardware.
For galvanized beam guide rail, ensure that connections or splices, transition sections, nuts, bolts, washers, and plates conform to AASHTO M 180, except as follows:
1. Parapet connection attachments and terminal end connectors
1. If high-strength bolts are shown on the Plans, use high-strength bolts, nuts, and washers conforming to ASTM M164. Zinc coated bolts, nuts, and washers to be treated according to AASHTO M232M
1. Use structural steel plates and shapes conforming to AASHTO M270 and galvanized per AASHTO M111.
1. Use steel for structural tubes conforming to ASTM A500 Grade B and galvanized.
[bookmark: _Toc78463971][bookmark: _Hlk42000524]915.04	Sampling and Testing.
Samples and rate of sampling taken by the Engineer will be in accordance with AASHTO M180.
[bookmark: _Toc78463972]915.05	Rub Rail.
Rub rail shall be steel channels or bent plate of structural steel conforming to ASTM A709, Grade 36 and galvanized according to ASTM A 123.
Galvanized rub rail on the Garden State Parkway shall be pre-stained in accordance with Subsection 915.01.
[bookmark: _Toc78463973]915.06	Guide Rail Delineators.
Guide rail delineators shall be fabricated from steel sheet plates per ASTM A 6 and galvanized to AASHTO M 232. Retro reflectorized sheeting shall be per ASTM D4956, Type V Abrasive Resistant. Delineator color shall match the adjacent roadway stripe (white or yellow).
[bookmark: _Toc78463974]915.07	Terminals and Anchorages.
Terminals and anchorages shall be MASH compliant systems from the QPL.  All materials and transition components as necessary to attach to beam guide rail shall be as specified by the device manufacturer in compliance with the MASH conforming configuration.
The MASH compliant system shall conform to MASH Test Level 3 (TL-3). MASH compliance shall include a FHWA Federal Aid eligibility letter, if issued by the FHWA, and documentation of MASH compliance including crash test videos, crash test results and/or analysis. Installation and materials shall conform to the manufacturer’s detailed drawings and instructions used to determine MASH compliance.  
Components from multiple systems shall not be intermixed.
[Include the following if necessary:]
[bookmark: _Toc501115991][bookmark: _Toc78463975][bookmark: _Toc229306868][bookmark: _Toc317167487]Section 918 – Electrical Materials
[bookmark: _Toc28252113][bookmark: _Toc78463976][bookmark: _Hlk21079662][bookmark: _Toc501115992]918.02 Bonding and Grounding Devices
1. Ground Rods
Delete the first paragraph and replace it with the following: 
[bookmark: _Hlk21077755][bookmark: _Hlk21077800]Ground rods shall be 3/4 inch in diameter and 10 feet long, composed of steel core with pure copper covering electrolytically plated so that an inseparable molecular bond is secured between the two materials. The minimum thickness of the copper covering on the cylindrical portion of the rod shall average not less than 0.010 inch. Ground Rods shall be UL listed per UL-467, latest edition for the USA.
[bookmark: _Toc78463977]918.07	Cable and Wire.
1. Outdoor Network Cable.
[bookmark: _Hlk499037374]Delete the first paragraph and replace it with the following: 
Outdoor network cable shall consist of 24 AWG solid bare copper conductors, Category 5e or better rated twisted pairs, polyolefin insulation, inner LLPE jacket, overall shield (100% coverage), 24 AWG stranded TC drain wire, industrial grade sunlight- and oil-resistant LLPE jacket.
1. Fiber Optic Cable – Multi-Mode.
[bookmark: _Hlk499028970]Delete the first paragraph and replace it with the following: 
Fiber Optic Cable - Multimode shall be tight buffered breakout type cable.  No splices are permitted, except as required for terminations, unless shown on the plans.
1. Twisted Pair Communication Cable.
Delete the first paragraph and replace it with the following:
Twisted Pair Communication Cable shall consist of 4 pairs of #24AWG stranded copper conductors, each pair individually shielded, covered by a PVC jacket.
Delete the last paragraph of this Paragraph.
SOOW Multi Conductor Power Cable.
Delete the third and fourth paragraphs and replace them with the following:
Provide cord grip connectors at each cable entry/exit point of the luminaire.
[bookmark: _Toc501115993][bookmark: _Toc78463978][bookmark: _Hlk499027358]918.08	Conduit and Fittings.
1. [bookmark: bookmark1][bookmark: bookmark0]Duct Bank Spacers.
[bookmark: _Hlk499028050][bookmark: _Hlk499039901]Delete the first paragraph and replace it with the following:
Spacers shall be prefabricated and made out of high impact Polystyrene.
[bookmark: _Toc501115994][bookmark: _Toc78463979]918.11	Radio Coaxial Cable.
[bookmark: _Hlk499112819]Delete the first paragraph and replace it with the following:
Coaxial Cable, copper conductors with foam polyethylene insulation, 50 Ohm characteristic impedance. (Unless otherwise noted in the Contract Plans.) 
[bookmark: _Toc47350208][bookmark: _Toc78463980][bookmark: _Toc501115995]Section 918 – Electrical Materials
[bookmark: _Toc47350209][bookmark: _Toc78463981]918.19	System Controller Cabinet (SCC).
Delete the Subsection and replace it with the following:
This Subsection describes the requirements of the metal cabinet used for housing the sign controller and associated equipment separately from the HCMS at the roadside location.  The System Controller Cabinet (SCC) shall be suitable for ground mounting and shall be provided with anchor bolts and other hardware required for installation. 
1. [bookmark: _Toc47350210]General Requirements
The SCC shall be a Caltrans 332/334 style aluminum cabinet with front and back 19-inch equipment racks.  It shall be designed to mount on a concrete pad, near the DMS.  The cabinet shall enclose the sign controllers, fiber patch panel, UPS, batteries, 120 VAC electrical power panels and outlets, and remote communication devices, such as a modem and network switch. 
If multiple sign controllers are required for DMS gantries consisting of two separate DMS, all controllers shall fit in the available rack space of one SCC.
1. Cabinet Size
The controller cabinet shall be 66” ± 1” high by 24” ± 0.5” wide by 30” ± 0.5” deep.  The front-to-back cabinet dimensions shall not exceed 38” at its widest point, including the door handles, louvers, and roof overhang.
Cabinet Weight
The controller cabinet weight shall not exceed 200 pounds (45.5 kg) when the cabinet is empty.
Cabinet Construction
The controller cabinet shall be constructed to have a neat and professional appearance. The cabinet shall protect all internal components from rain, ice, dust and corrosion in accordance with NEMA enclosure Type 3R standards, as described in NEMA Standards Publication 250-1997, Enclosures for Electrical Equipment (1000 Volts Maximum).
Internal component hardware (nuts, bolts, screws, standoffs, rivets, fasteners, etc.) shall be fabricated from hot dipped galvanized steel, stainless steel, aluminum, or other durable corrosion-resistant materials suitable for roadway signage applications.
The cabinet shall be constructed using 0.125-inch thick aluminum alloy 5052-H32. The exterior of the controller cabinet shall be natural mill-finish aluminum.
Serviceability
The controller cabinet shall provide safe and convenient access to all modular assemblies, components, wiring and other materials located within the cabinet. All internal components shall be removable and replaceable by a single technician. 
Two (2) vertically hinged doors shall be mounted on the cabinet for interior access. One door shall be located on the front face and one door shall be located on the rear face of the cabinet. Each of the door openings shall not be less than 54” (1,372 mm) high by 21” (533 mm) wide. Each opening shall be sealed with a closed cell foam gasket.
The doors shall be attached to the cabinet by a full-length heavy-duty stainless steel hinge and stainless steel mounting hardware.  Both doors shall open outward.  In the closed position, each door shall latch to a double-flanged door opening with a three-point draw-roller mechanism.  The door handle shall be stainless steel.  Each door shall have a doorstop to hold the door in the open position.  The doors shall each be equipped with a Corbin #2 lock. The #2 Corbin lock shall have a spring-loaded dust cover.
A lamp shall be located at the top of the controller cabinet to illuminate the cabinet interior.  A switch mounted near the front door shall automatically turn on the light when the door is opened.
Equipment Rack
The controller cabinet shall be equipped with a front and back full-height standard EIA 19-inch equipment rack. The rack shall be secured within the cabinet by mounts at the top and bottom. 
1. Sliding Drawer
The rack shall contain a minimum of one (1) pullout stainless steel or aluminum drawer. The drawer shall have a hinged cover and be suitable for storing manuals and small tools, such as screwdrivers. The drawer shall be able to latch in the out position to function as a laptop/utility shelf.
Equipment Tray
The rack shall contain a minimum of one (1) stainless steel or aluminum fixed tray.  The tray shall be suitable for optional or future non-rack mountable equipment, such as power-over-Ethernet injectors or surge protectors.  The equipment shelf shall not be used for rack mountable equipment supplied with the SCC, such as sign controllers, UPS, or batteries.  The approximate shelf dimensions shall be 5”H x 19”W x 18”D.  The top edges of the tray shall be insulated with nylon edging to prevent the chafing of wires.  
Cabinet Base
The controller cabinet shall be installed on a 12-inch high aluminum base with approximately the same width and depth as the cabinet bottom. The base shall have an open top and bottom with a continuous lip for attachment to the cabinet and concrete pad. The base shall be attached to the cabinet with stainless steel bolts, nuts, washers, and lock washers provided with each cabinet.
Local Control Compartment
The SCC front door for an HCMS shall contain a switch compartment for local message control of the DMS.  The local control compartment door shall be vertically hinged and provided with a neoprene continuous gasket for a water-tight seal.  The door shall be equipped with a brass skeleton key lock to match existing NJTA keying requirements and a swivel dust cover.  One local control compartment key shall be provided with each cabinet.
[bookmark: _Toc47350211]Electrical System
1. Power Panels
1. Utility Power Panel
The cabinet shall contain a utility (non-UPS) power panel board and circuit breakers that meet the following minimum requirements:
•	Service entrance-rated
•	50 Amps, main breaker input
•	Minimum of 12 snap-in circuit breaker mounting positions
•	Short circuit ratings of 10,000 Amps for the branch circuits
•	UL listed
•	Printed branch circuit label
The cabinet shall include one (1) earth ground lug that is electrically bonded to the cabinet. The lug shall be installed near the power entrance. The installation contractor shall provide the balance of materials and services needed to properly connect to earth ground. All earth grounding shall conform to the National Electrical Code.
UPS Power Panel
The cabinet shall contain a UPS power panel board and circuit breakers for connection of electronic equipment within the SCC and other equipment outside of the cabinet, such as a CCTV camera. The UPS Power Panel shall meet the following minimum requirements:
•	 50 Amps, main lugs input
•	Minimum of 4 branch circuits 
•	Short circuit ratings of 10,000 Amps for the branch circuits
•	UL listed
•	Printed branch circuit label
Circuit Breakers
The utility and UPS power panels shall be equipped with snap-in single-pole and double-pole thermal-magnetic circuit breakers of the appropriate current and voltage ratings for the intended loads and in accordance with the National Electric Code.  The circuit breakers shall have a color-coded visual indication of when the breaker is tripped.  Tandem circuit breakers may be provided in the UPS Power Panel to provide a minimum of 4 circuits.
Uninterruptible Power Supply (UPS)
The SCC shall be furnished with a UPS to maintain and provide conditioned power to key electronic devices as specified herein.  The UPS shall be a rack mounted, environmentally hardened, line-interactive type.  The UPS shall be supplied with extended temperature range batteries, an external automatic bypass switch, and a generator transfer switch as specified herein.
The UPS and batteries shall be sized and wired to supply the following loads for a minimum of four (4) hours in the event of a power failure:
· All Contractor furnished and installed VMS or HCMS controllers and associated electronic devices.
· For HCMS installations, a minimum of two message changes for each drum sign portion of the HCMS.
· One PTZ video camera supplied by others (100 Watt max. load)
· Two Traffic monitoring devices supplied by others (50 Watt max. load)
· Communications device(s)  (i.e. router, modem, radio, network switch, etc. supplied by others (200 Watt max. load)
The LED portion of a VMS or HCMS shall not be powered by the UPS or included in the UPS and battery sizing requirement. The LED portion of a VSLS or Lane Control Sign shall be powered by the UPS and included in the UPS and battery sizing requirement.
The output of the UPS shall be connected to all protected equipment inside the SCC through a properly rated flexible line cord to a vertical power strip with a minimum of ten (10) NEMA 5-15R 120v surge protected outlets.
All AC line cords in the SCC, whether for UPS power or unprotected utility power, shall be neatly labeled near the plug using flexible wire ID tape, machine printed with permanent ink, identifying the connected load.
1. Operating Specifications
The UPS shall meet or exceed the following operating specifications:
· Output Power Rating:	2,000VA, 1500W
· Input Voltage Range:	90VAC to 150VAC
· Input Frequency:	60Hz ±5%
· Input Configuration:	3-wire (hot, neutral, and ground)
· Output Voltage:		120VAC ±10% over full input voltage range
· Output Frequency:	60Hz ±.05%
· Output Waveform:	True sine wave
· Typical Transfer Time:	<5ms
· Overload Capability:	110% for 10 minutes, 200% for 0.5 seconds
· Efficiency: 98% (resistive)
· Line Transient Protection:	ANSI/IEEE C.62.41/C.62.45 Cat A&B
· Operating Temperature Range:	-35 to +74ºC
· Humidity Range:		0% to 95% non-condensing
· Size (maximum):		17”W x 10”D x 5.25”H (3RU)
· Weight (maximum):	35 pounds
· UPS Protection:	Input and output short circuit; input and output overload; excessive battery discharge
· Communications:	Serial Interface (monitor, control and calibrate), DB-9 or USB connector and Ethernet interface with SNMP support
· Front panel display indicators: Fault, Test, Low Battery, On Battery, Online
· Battery recharge time:	2-8 hours; must be temperature-compensated
UPS Communications and Alarms
The UPS shall include RS-232 serial, open-collector signal, and 10Base-T Ethernet ports for remote monitoring and control of the UPS and battery system.
The UPS RS-232 serial port shall be connected directly to the VMS or HCMS controller to allow the controller to notify the central control server that local power has been lost.  Additionally, the UPS Ethernet port shall be connected to the SCC network switch to allow remote access to extended UPS status information.
Batteries
The UPS shall be provided with a bank of 12 VDC Valve Regulated Lead Acid batteries with Absorbent Glass Mat (AGM) plate separators, connected in a series or series/parallel configuration to provide the required UPS input voltage and specified maximum load battery runtime.  The batteries shall be rated for -40° F to 122° F operating temperature range and designed for a 10-year minimum life expectancy in float service at 77° F.  The batteries shall be arranged in the SCC for easy access to the battery terminals for voltage measurement and battery replacement.  The terminals shall be coated with an appropriate dielectric grease to minimize oxidation and corrosion.  The batteries shall be securely mounted near the bottom of the SCC or, if required due to space constraints, in a separate battery compartment mounted to one side of the SCC.  UPS batteries may be crated and shipped separately from the SCC to prevent shipping damage.
Automatic Bypass Switch (ABS)
The UPS system shall include an external ABS made by the same manufacturer and fully compatible with the supplied UPS.  The ABS shall be wired to the utility power and the UPS so that UPS power is supplied to the UPS loads while on utility power or battery power.  In the event of a UPS failure or battery discharge, the ABS shall automatically bypass the UPS inverter and switch utility power to the UPS loads.  The ABS shall also allow the UPS load to be manually transferred to utility power to allow the UPS to be serviced or replaced without interrupting power to the load.
Generator Connection
[bookmark: _Hlk39647799][bookmark: _Hlk39213905]The SCC shall include a single external generator plug, fully compatible with the supplied UPS(s). Where two UPS’s are being powered from one generator plug, each UPS shall be connected to a different phase.  The generator plug shall be a 30Amp, 120VAC, 4-wire twist-lock receptacle with male connectors and a water-tight cover for operation of the UPS(s) during an extended power outage.  One mating twist-lock plug shall also be provided with each SCC for connection by others to a backup generator. The generator input receptacle shall be mounted through one side of the SCC to allow connection to a generator without opening the cabinet doors.  The SCC and receptacle orientation shall be coordinated on a site-by-site basis to assure clearances for access and NEC code compliance.  The UPS shall perform automatic transfer to generator input when both utility power is lost and 120VAC is applied to the UPS through the generator plug.
Convenience Outlets
The SCC shall contain a utility outlet circuit consisting of a minimum of one (1) 15-A NEMA 15-R, 120 VAC duplex receptacle, with a ground-fault circuit interrupter located for optimum access and convenience.  The convenience outlets shall not be connected to the UPS output.
Ground Bar
A copper ground bar, such as Square-D model PK12GTA, shall be mounted near the bottom of the cabinet to provide a convenient grounding point for surge protectors, shielded cables and other devices within the cabinet. The ground bar shall have a minimum of 12 grounding screw terminals and shall be bonded to the cabinet’s main power grounding point by way of a #6 AWG green insulated copper wire secured along one side of the cabinet.
Transient Protection
The SCC signal and power inputs shall be protected from electrical spikes and transients as follows:
1. AC Mains Power
The AC power feed for all equipment shall be protected at the load center by a parallel-connection surge suppressor rated for a minimum surge of 10 KA. The surge suppressor shall be connected to the load center through an appropriately rated branch circuit breaker and shall include auxiliary contacts to provide an alarm indication to the VMS or HCMS controller in the event of a surge suppressor fault condition. 
Control Equipment AC Power
A series-connected surge suppressor capable of passing 15 Amps of current shall protect the sign controller and other control and communication equipment.  This device shall conform to the following requirements:
•	Withstand a peak 50,000 Ampere surge current for an 8x20 microsecond waveform
•	Maximum continuous operating current of 15 Amps at 120 VAC, 60 Hz 
•	Series inductance of 200 micro Henrys (nominal)
•	Temperature range as specified in NEMA Standards Publication TS 4
•	The device shall be UL-1449 recognized
•	UL 1449 surge rating of 400 V or less
Communication Signals
Multi-stage transient voltage surge suppressors shall protect all communication signals connecting the control equipment from off-site sources using copper cables. Transient voltage surge suppressors shall protect all copper communication lines used to pass data between the sign controller and sign.

[bookmark: _Toc47350212]Environmental Systems
1. Exhaust Fan
One (1) thermostatically controlled 100 CFM exhaust fan shall be mounted near the top of the SCC.  The fan shall be removable and replaceable from inside the cabinet.  The exhaust fan shall not be powered by the cabinet UPS. The fan thermostat shall include a manual adjustment and a nonadjustable high temperature limit switch.
Air Filters
Filtered air intake ports shall be located on the bottom third of each access door.  The air filters shall be of a standard size and shall be removable and replaceable from inside the cabinet.  The air intake ports shall be protected by louvered vents and tight mesh insect screens.

[bookmark: _Toc47350213]Communications Equipment
The Contractor shall furnish and install a Fiber Termination Panel (FTP) and all required interconnecting copper and fiber optic patch cords in each SCC.  The Authority will furnish, install and configure a rack mounted network switch and provide a functional communications link between each SCC and the Traffic Management Center.
1. Network Switch
The Authority will furnish, configure, and install a rack mounted Network Switch in the SCC.  The Contractor shall furnish and install communications equipment indicated on the plans and all fiber optic and copper cable patch cords necessary for connection of all Contractor furnished equipment to the network switch.  The Authority will furnish and install all fiber optic and copper cable patch cords necessary for connection of the network switch to equipment not furnished under this contract. The Authority provided network switch requires duplex LC connectors for fiber connections and RJ45 connectors for copper connections.

Fiber Termination Panel
The Contractor or a third-party communications contractor indicated on the plans shall furnish and install a Fiber Termination Panel (FTP) within the SCC. The FTP shall be a compact 19” rack mounted unit for interconnectivity and termination of optical fibers with a slide out master panel and removable top cover for accessing terminations and splicing. The panel shall be provided with 19” rack mounting hardware and meet the following general requirements:
General Requirements:
· Dimensions (max.):	1.87”H x 17.0”W x 9.75”D
· Capacity: 		Three (3) fiber optic adapter panels
· Material:			16 Gauge Steel
· Finish:			Black electrostatically applied powder coat
The SCC FTP shall be as manufactured by Multilink, Inc. model FRM-1RU-3X-TS-S, or approved equal.
Each SCC FTP shall be provided with two (2)12-port fiber adapter panels with beige duplex multi-mode SC connectors for internal and external communications and one (1) 12-port panel with blue duplex SC connectors for single mode remote  communications or one (1) 12-port panel with aqua duplex SC connectors for 50-micron fiber multi-mode remote communications. Each connector shall be provided with a plastic dust cap for protection when not in use. The SCC FTP is intended for termination and interconnection of all fiber optic cables entering the SCC, except for cables provided by the DMS contractor for connection of the SCC to the DMS.

[bookmark: _Toc78463982]918.23	Underbridge Lighting Luminaires.
[bookmark: _Hlk499112993]Delete the second paragraph and replace it with the following:
Ballast characteristics shall conform to integral ballast specifications set forth in Subsection 918.21. Each luminaire shall be equipped with a 6A internal fuse, conforming to applicable requirements of Subsection 918.04.
Delete the last paragraph and replace it with the following:
The photometric data to be submitted, as part of the shop drawing submittal, shall conform to applicable requirements set forth in Subsection 918.21.
[bookmark: _Toc501115996][bookmark: _Toc78463983]918.33	Pole Mounted ITS Enclosure.
[bookmark: _Hlk499039280]Delete the last paragraph.
[bookmark: _Toc501115997][bookmark: _Toc78463984]918.34	Video Encoder.
Delete the Subsection in its entirety.
[bookmark: _Toc501115998][bookmark: _Toc78463985][bookmark: _Hlk499106013]918.38	Traffic Sensor Wireless Access Point (TS-WAP)
Delete the first paragraph and replace it with the following:
The Traffic Sensor Wireless Access Point shall serve as a communication hub for the in-pavement wireless sensors (918.37). A wireless access point shall be able to support at least 48 sensors. An access point shall be factory-configured to support powering from a Power-Over-Ethernet Power Injector with 110VAC input. Maximum power consumption of the wireless access point shall be 2 Watts.
Delete the first paragraph of Paragraph (A) and replace it with the following:
The access point shall have a host processor consisting of 66 MHz Coldfire processor, 4 MB of flash memory, and 16 MB of DRAM. The Ethernet interface shall have the following characteristics:
[bookmark: _Toc501115999][bookmark: _Toc78463986]918.39	Traffic Sensor Wireless Repeater (TS-WR)
[bookmark: _Hlk499118718]Delete the second paragraph and replace it with the following:
The Wireless Repeater shall have a minimum battery life of Eight (8) years in active service.
[bookmark: _Toc501116000][bookmark: _Toc78463987]918.40	In-pavement Wireless Sensor.
Delete the last paragraph.
[bookmark: _Toc501116001][bookmark: _Toc78463988]918.43	Media Converter.
Delete the last sentence of Paragraph (F), Part (2).
[bookmark: _Toc501116002][bookmark: _Toc78463989]918.44	CCTV Remote Power Unit.
Delete the second paragraph.
[bookmark: bookmark3][bookmark: _Toc501116003][bookmark: _Toc78463990]918.46	Rodent Blocking.
Delete the first paragraph and replace it with the following:
The rodent blocking material shall consist of a wad of corrosion resistant copper mesh capped with a pest control foam sealant.
[bookmark: _Toc501116004][bookmark: _Toc78463991]918.47	Polymer Concrete Junction Box.
Delete the first paragraph and replace it with the following:
Polymer concrete junction box Type PS shall be of configuration and dimensions as shown on the Plans.  
[bookmark: _Toc501116005][bookmark: _Toc78463992]918.48	Network Switch.
[bookmark: _Hlk499041115]Delete the last paragraph.
[bookmark: _Toc501116006][bookmark: _Toc78463993]918.49	Coaxial Cable.
Delete the first paragraph and replace it with the following:
Coaxial Cable shall consist of RG-6 cable, 18AWG solid bare copper conductors with foam polyethylene insulation, 75 Ohm characteristic impedance. 
[bookmark: _Toc501116007][bookmark: _Toc78463994]918.51	CCTV Surge Protector.
[bookmark: _Toc501116008]Delete the Subsection in its entirety.
[bookmark: _Toc78463995]918.52	Variable Message Signs (VMS).
[bookmark: _Toc501116009]Delete the Subsection and replace it with the following:
In the context of these specifications, a VMS is a type of Dynamic Message Sign with changeable message content that is only restricted by the sign display size and density.
 
Pixel arrays, which dictate the size of the sign, shall be as follows, or as per Contract Drawings:
	[bookmark: _Hlk43369721]Application
	Pixel Array
	Sign Dimensions

	General Traffic Advisory
	96x336
	6’-9” x 22-‘-4” x 1’-0”

	Express E-ZPass
	48x192
	4’-8” x 13’-0”

	Variable Speed Limit Sign, LED portion, Subsection 918.53
	32x48
	2’-1” x 3’-2”

	Fixed Panel Sign Variable Insert (FPSVI)
	64 rows, columns as per Contract Drawings
	As per Contract Drawings

	Other applications
	As per Contract Drawings
	As per Contract Drawings



1. [bookmark: _Toc47350215]VMS General Requirements
This Paragraph describes the minimum construction and operational functionality requirements for the Variable Message Sign (VMS).  The VMS shall be furnished with all the materials, software licenses, and services necessary for the VMS and associated equipment that fully comply with the functional requirements specified herein, including incidental items that may have been inadvertently omitted.
The VMS shall be designed and constructed to utilize the latest available techniques with a minimum number of different parts, subassemblies, circuits, and modules to maximize standardization and commonalty.  The sign shall be designed and constructed so as to present a clean neat appearance. Poor workmanship shall be cause for rejection of the sign. The performance of the sign shall not be impaired due to continuous vibration caused by wind, temperature, vibration or other factors. This includes the visibility and legibility of the display.
	Display Technology
	High-intensity LED

	Cabinet Access
	Front or rear access, minimum, as per Contract Documents

	Cabinet Enclosure
	NEMA 3R, or NEMA 3 with all components within rated IP65, minimum. Shallow depth with front or rear accessibility for maintenance.

	Face Panel
	Exposed face modular LED boards (no mask) removable from the front or rear of the sign.

	Face Panel Finish
	Semi-Gloss Black automotive body finish

	Housing finish
	Mill Finish Aluminum

	Weight
	Per Contract Drawings

	Dimensions
	Per Contract Drawings

	Operating Temp. Range
	-30˚ F to +165˚ F (-34˚ C to +74˚ C)

	Humidity Range
	0 to 99%, non-condensing

	Controller Location
	System Controller Cabinet

	Display Type
	Full-matrix (variable text and graphics)

	VMS Display Modules:
	Exposed face modular LED boards (no mask) removable from the front or rear of the sign.

	VMS Pixels:
	RGB pixels, 20mm pitch (distance between pixels). 60 Deg nominal viewing cone with a half power angle of 30 Deg.

	Pixel Matrix
	Per Contract Drawings

	Pixel Pitch
	20mm (.81")

	Viewing Distance
	1100' using 18" characters

	Viewing Cone
	60° nominal viewing cone with a half power angle of 30°

	Sign Intensity
	12,400 candelas/m2 minimum (white)

	LED Color
	Full color (32,000 distinct colors using red, green and blue LEDs)

	Site Power Requirements
	120/240 VAC, single-phase power (3-wires plus ground)

	Sign Power Requirements
	120/240 VAC, single-phase power (from System Controller Cabinet)

	Communications Protocol
	NTCIP 1203 (latest NJTA accepted version)

	Communications Options
	Cellular, fiber optic, direct Ethernet and radio Ethernet

	Structural Design Standard
	AASHTO

	NEMA Standards
	NEMA TS 4 Section 2 Environmental Requirements



1. General Materials and Construction
Maximum overall VMS sign housing and overall sign weights shall be as per this Specification Section.  The maximum criteria shall not be exceeded in order to conform to the design of the VMS sign structure.
The VMS housing shall provide access for all LED display modules, electronics, environmental control equipment, air filters, wiring, and other internal components. At a minimum, access shall be via the front or rear of the VMS as specified in the Contract Documents.
The VMS size shall be as specified in the Contract Documents
The matrix shall have a 20mm pixel pitch display capable of displaying full color messages that are continuous, uniform, and unbroken in appearance to motorists and travelers.
Each display pixel shall be composed of red, green, and blue LED’s.  The pixel matrix shall be capable of displaying alphanumeric character fonts from a minimum of twelve (12) font sets with which messages can be formatted and displayed. Each font shall support up to 255 characters.
The VMS shall be able to display messages composed of any combination of alphanumeric text, punctuation symbols, and graphic images across multiple frames.
Origin
The VMS shall be final-assembled in the USA. To ensure proper service, support and logistics, US-based VMS service and support personnel are required. The bidder shall certify that it will comply with the requirements of Section 1048 of the Intermodal Surface Transportation Efficiency Act of 1991 and Regulations in 49 CFR 661.  
Legibility
VMS messages shall be legible within a distance range of 80 feet (24.38 m) to 1,100 feet (335.28 m) from the VMS display face under the following conditions:
· When the VMS is mounted so its bottom side is positioned between five feet and twenty feet above a level roadway surface
· Whenever the VMS is displaying alphanumeric text that is 18-inches (460 mm) high 
· 24 hours per day and in most normally encountered weather conditions such as snow, rain, sun. 
· During dawn and dusk hours when sunlight is shining directly on the display face or when the sun is directly behind (silhouetting) the VMS
· When the motorist eye level is 3 feet to 12 feet above the roadway surface.

Dimensions
The approximate VMS housing dimensions shall be as specified in the Contract Documents.  The housing dimensions shall not exceed values shown in the NJTA Standard Drawings.
Where indicated in the Contract Drawings, the VMS shall be capable of being mounted in walk-through sign structures as shown in the NJTA Standard Drawings.
Power Requirements
The VMS shall operate from a 120/240 VAC, 60Hz, single-phase power source. Total required demand current for a single VMS and Controller Cabinet shall not exceed 50 Amps.
Sign Construction
Each VMS housing shall be constructed to have a neat, professional appearance.  The housing shall protect internal components from rain, ice, dust, and corrosion in accordance with NEMA enclosure Type 3R standards, as described in NEMA Standards Publication 250 (Latest Edition), Enclosures for Electrical Equipment (1000 Volts Maximum). Alternatively, a housing meeting NEMA 3 enclosure criteria shall be acceptable where all internal components conform to a minimum IP65 rating, or a more stringent rating where required elsewhere in these Specifications. All internal and external components shall be manufactured from corrosion resistant materials.
The VMS shall be a single piece assembly consisting of all display modules, internal components, housing frame, mounting brackets, structural members, lifting provisions, and top, bottom, and side borders.  The VMS shall be designed and constructed to require no field assembly prior to installation.
The VMS housing bottom side shall contain small weep holes for draining any water that may accumulate due to condensation.  Weep holes and ventilation/exhaust hoods shall be screened to prevent the entrance of insects and small animals.
The VMS and sign controller components shall be capable of storage and operation without any decrease in performance over the environmental and temperature range specified in NEMA Standards Publication TS-4.
External VMS component hardware (nuts, bolts, standoffs, rivets, fasteners, etc.) shall be fabricated from hot dipped or mechanically galvanized steel, stainless steel, aluminum, nylon, or other durable corrosion-resistant materials suitable for the roadway signage application.
All external bolts, nuts, and lock washers shall be stainless steel.  No self-tapping external screws shall be used.  All parts shall be made of corrosion resistant materials, such as plastic, stainless steel or aluminum.  All materials used in construction shall be resistant to fungus growth and moisture deterioration.  Dissimilar metals shall be separated by an inert dielectric material.  
VMS and sign controller components shall be 100% solid-state, except for the environmental control fans and thermostats.  All high voltage electrical components (exceeding 24 VDC) used in the VMS and the sign controller shall be UL (Underwriter’s Laboratory) listed and meet all applicable NEC code requirements.
The presence of ambient radio signals and magnetic or electromagnetic interference, including those from power lines, transformers, and motors, shall not impair the performance of the VMS as specified in NEMA Standards Publication TS 4.  The VMS shall not radiate electromagnetic signals that adversely affect any other electronic device, including those located in vehicles passing underneath or otherwise near the VMS and its sign controller.
Fiber optic cable communications shall be used to the extent practical between the sign and the ground mounted control cabinet in order to isolate the equipment from voltage transients and reduce the need for copper cabling.
No company logos, model numbers or text of any kind will be permitted on the outside of the sign housing.
The rear access housing dimensions and total weight of each section shall be as shown in this Specification or in the Plans. All electronic and electrical equipment compartments shall be designed and manufactured to be rain and weather tight.
All sides of the VMS housing exterior, except the front of the LED modules, shall be covered with 5052-H32 aluminum alloy sheets with a minimum thickness of 0.090” (2.286 mm). This external aluminum skin may be attached to the structural framework using a proven chemically bonding structural adhesive. The VMS housing structural frame shall be constructed of 5052-H32 aluminum alloy members.  The structural framework members may be permanently attached to each other using a proven chemically bonding structural adhesive. 
The sign housing shall be engineered and Professional Engineer certified to 2001 AASHTO and NCHRP Report 411 specifications for AASHTO basic wind speeds. The sign housing shall also be engineered and Professional Engineer certified to withstand loading combinations as outlined in 2001 AASHTO including: sign weight, ice and wind loads, and shall also meet strength requirements for truck-induced gusts as specified in NCHRP Report 412. The sign housing shall be engineered and Professional Engineer certified to withstand snow loading (40 PSF) for applicable geographical regions.
The VMS housing’s right, left, front and rear exterior walls shall be vertical. The top and bottom walls shall be horizontal. LED display modules shall be mounted parallel to the front wall so the legible LED viewing area is optimized.
VMS structural assembly hardware (nuts, bolts, washers, and direct tension indicators) shall be stainless steel or galvanized A325 high-strength steel and shall be appropriately sized for the application. 
Exterior mounting assemblies shall be stainless steel or galvanized ASTM A 709, Grade 50 structural angles. 
The VMS housing for each type of VMS shall be designed and fabricated to fit within the appropriate VMS structure as depicted in the NJTA Standard Drawings
(11) Chemical Bonding
The external aluminum sheets may be attached to the cabinet frame members using a two-part chemically bonding structural adhesive. The adhesive shall be applied in a continuous bead on all cabinet frame surfaces that contact the aluminum sheet. The adhesive shall ensure a watertight seal is obtained around the entire perimeter of the cabinet and where any aluminum sheets are spliced. 
To ensure that appropriate procedures are followed to bond the aluminum sheet and cabinet frame members, the structural adhesive manufacturer shall certify the VMS manufacturer’s adhesive application process. The VMS Manufacturer is responsible for performing all necessary testing of the adhesive to meet all requirements of the contract specifications.
(12) Welding 
If welding is selected by the manufacturer over chemical bonding, the minimum sheet thickness of the exterior panels shall be 0.1 inches. 
The aluminum skin shall be welded to the VMS cabinet frame.  All exterior sheet seams shall be continuously seam welded to the VMS frame to form a single structure.  Stitch welding shall be used on the interior of the cabinet to attach the aluminum skin sheets to the aluminum extrusion frame.  
All welding shall be by an inert gas process in accordance with the American Welding Society (AWS) Standards, 2008 ANSI/AWS D1.2/D1.2M Structural Welding Code for Aluminum.  The VMS manufacturer’s welders and welding procedures shall be certified by an ANSI/AWS Certified Welding Inspector to the 2003 ANSI/AWS D1.2/D1.2M Structural Welding Code for Aluminum.
Seams that separate adjacent LED display modules shall be sealed. LED display modules shall not be welded to the VMS housing.
The VMS manufacturer shall submit documentary evidence and complete reference data for the above requirements.  Reference data shall include the name and address of the welding organization, and the name and telephone number of an individual from the organization who can be contacted to verify the above requirements and all the details required to support the above requirements.
The Authority reserves the right to contact additional references.  Any poor or unsatisfactory reference, as determined by the Authority in its sole and absolute discretion, will cause the manufacturer to be rejected.
[bookmark: _Hlk47358072]Mounting Brackets and Miscellaneous Materials
Multiple mounting brackets in the form of steel angles, as shown on the NJTA Standard Drawings, shall be bolted to the VMS housing exterior to facilitate attachment of the VMS to the support structure. Mounting brackets shall be:
· Stainless steel or galvanized ASTM A 709, Grade 50 structural steel
· Attached to the VMS structural frame members, not just the exterior sheet metal
· Installed at the VMS Manufacturer’s factory
· Attached to the VMS using mechanically galvanized A325 high-strength stainless steel bolts, washers, and lock washers
· Attached to the VMS using direct tension indicators to verify that mounting hardware is tightened with the proper amount of force
· Installed such that all bracket-to- VMS attachment points are sealed and water-tight
· Designed and fabricated such that the installing contractor can drill into them, if required, without penetrating the VMS housing or compromising the housing’s ability to shed water
The VMS Manufacturer shall supply neoprene pads, of the dimensions shown on the Plans, used to support the bottom of the sign.  The pads shall be either virgin neoprene (polychloroprene) or virgin natural rubber (polyisoprene).  The elastomer compound shall be temperature grade 3 and 60 durometers.
The VMS Manufacturer shall design the bolted connection used on the steel angle mounting brackets to support the VMS sign and connect to the plates on the VMS support structure.  The VMS Manufacturer shall drill the holes in the mounting brackets per its design.  The VMS Manufacturer shall supply the required galvanized A325 high strength bolts, nuts and washers needed to make these connections.  
Lifting Hardware
For moving and installation purposes, multiple galvanized steel lifting eyebolts, or some other lifting configuration shall be attached to the VMS housing.  Lifting hardware shall attach directly to the VMS housing structural frame and be installed at the VMS factory.  All mounting points for eyebolts shall be sealed to prevent water from entering the VMS housing.  Lifting hardware, as well as the housing frame, shall be designed such that the VMS can be shipped and handled without damage or excessive stress being applied to the housing prior to or during VMS installation on its support structure.
The lifting eyebolts shall be easily removed by one individual without opening or entering the display and without any risk of compromising water-tightness. Special tools shall not be required. Removal of the eyebolts shall not create holes and no replacement bolts or other hardware shall be necessary to seal the cabinet.  In addition, it shall not be required to remove the eyebolts or alternate lifting hardware, should this material fit within and be useful for future removal of the VMS from the support structure.
The hardware used to attach the mounting brackets (nuts, bolts, washers, and direct tension indicators) to the VMS cabinet shall be stainless steel and shall be appropriately sized for the application.
Exterior Finish
The VMS sign portion front face panels and front face border pieces shall be coated with semi-gloss black automotive body grade fluoropolymer coating, with an expected outdoor service life of 20 years.
All other VMS housing surfaces, including the access doors, shall be natural mill-finish aluminum.
Service Access
The VMS housing shall provide, at a minimum, front or rear access for all maintenance operations as indicated in the Contract Documents. The VMS housing shall provide safe and convenient access to all modular assemblies, components, wiring, and subsystems located within the VMS housing. All of those internal components shall be removable and replaceable by a single technician.
Access doors shall be provided for each section of a rear or dual access sign housing. One door shall also be provided for accessing the load center and sign control electronics. It shall be possible to remove and replace all components in a rear or dual access sign from the rear access doors without first having to remove multiple interfering components.  All cable assemblies, ventilation ducts, and door partitions shall be assembled and placed to minimize interference with the removal and replacement of internal components.
The doors shall be restrained to prevent them from falling off or blowing around in the wind when in the open position. The doors shall not interfere with the mounting when in the open or closed position.
When in the open position, the doors shall not obstruct any portion of the opening. Ventilation hoods and closed doors shall not obstruct the opening of any door. The doors shall not interfere with the flow of air through the ventilation hoods.
Each door shall contain screw-type quarter-turn latches. A tamper resistant key shall be used for activating the latches. All latches shall be keyed alike. Two keys shall be provided with each sign delivered. The latches shall pull the door tight and compress a gasket located around the perimeter of each door. The gasket shall prevent water from entering the cabinet.
Environmental Behavior
The VMS shall be capable of operating without any decrease in performance over a temperature range as required under NEMA Standards Publication TS 4 (with a relative humidity of up to 100% condensing) unless otherwise noted in this specification.  
Wiring and Power Distribution
1. Power and Signal Entrances
The sign and its sign controller shall be capable of operating from 120/240 VAC, with a maximum of 50 Ampere service, 60 Hertz, single-phase power. Two threaded conduit hubs shall be located on the rear wall of the VMS housing.  One hub shall be for incoming AC power and the other shall be for incoming VMS signal cabling or a communications line.
Panel Board
The VMS shall contain a power panel board or DIN rail mounted circuit breakers that meet the following minimum requirements:
•	Service entrance-rated
•	Short circuit ratings of 22,000 Amps and 10,000 Amps for the main and branch circuits, respectively
•	UL listed panel boards and circuit breakers
Internal Wiring
All wiring and electrical equipment shall be in accordance with the requirements of the National Electrical Code. Wiring shall be neatly arranged, bundled, and mechanically supported. Wiring shall not impede the removal of display modules, power supplies, environmental control equipment, and other sign components. Wires shall not make contact with or bend around sharp metal edges. The use of adhesive-backed, surface-mount wiring clamps shall not be permitted.
All internal wire terminations shall be made at appropriately rated terminal blocks or connectors.  Crimp type terminals shall be affixed with a cycle-controlled crimp tool that will not permit a crimp to be made without the proper degree of compression.  All terminal blocks shall be clearly labeled with terminal numbers.  All wires shall be individually labeled at terminal points with a machine printed flexible tape or another professional means designed specifically for wire labeling.
Earth Grounding
The VMS manufacturer shall provide one earth ground lug that is electrically bonded to each section of the VMS housing. The lug shall be installed near the power entrance location on the VMS housing’s rear wall. The VMS installation contractor shall provide the balance of materials and services needed to properly earth ground the VMS. All earth grounding shall conform to the National Electrical Code.
Transient Protection
The VMS and sign controller signal and power inputs shall be protected from electrical spikes and transients as follows:
1. Sign AC Power
The AC power feed for all equipment in the sign cabinet shall be protected at the panel board by a parallel-connection surge suppresser rated for a minimum surge of 40 KA. This device shall conform to the following requirements:
•	Withstand a peak 80,000-Ampere surge current, 40kA L-N, 40kA L-G 
•	Designed, manufactured, & tested consistent with: IEEE C6.41.1-2002, C62.41.2-2002, C2.45-2002, ANSI/IEEE C62.41-1991, C62.45-1992, NEMA LS-1, and NEC 285.6
•	Less than 0.5 nanosecond response time
•	Temperature range as specified in NEMA Standards Publication TS 4
•	5000 Category (C3 High) impulses with <10% drift, short circuit current rating of 200,000 rms symmetrical Amperes (UL Listed)
•	UL listed to: UL 1449 200kA SCCR, UL 1283 4th Edition, and Canadian safety standards
Communication Lines
All copper cable communication lines shall be protected by transient suppression devices as appropriate for the type and operating voltage of the communication line. Communication line transient suppression devices shall be equipped with modular connectors for ease of replacement and shall electrically bonded to ground with a heavy gauge ground wire kept as short and straight as practical.
LED Display Modules
The VMS front face shall be constructed of multiple LED display modules, each of which shall support and protect an array of LED pixels. The LED display modules shall be placed adjacently in a two-dimensional matrix to form the face of the VMS. Each display module shall be constructed as follows:
· Each LED display module shall have a cam latch(es) that fasten it to the VMS housing. Latching mechanisms shall be actuated by a quarter-turn latching points on the front face of each LED display module. It shall be possible to activate the latches from both the front and back of each module. The module latches shall be actuated by a standard hex key wrench.
· The LED display modules shall be sealed to a minimum of IP67 standards. 
· LED display modules shall not be welded to the VMS housing.
· Front face LED display modules shall provide a high-contrast background for the VMS display matrix. The front of each LED display module shall be black and contain high-contrast plastic masking for the LED pixels.
· Removal of the LED modules shall be from the interior of a rear access or dual access VMS housing. All LED display modules and internal components shall be removable and replaceable by a single technician. For a rear or dual access VMS, the LED module shall be unlatched, removed and pulled back through the opening in which it covered. All VMS modules shall be secured to the sign housing with a quick release lanyard or tether to prevent the modules from becoming dislodged from the VMS during the removal and replacement process. 
· In the presence of wind, rain and snow, the VMS front face shall not distort in a manner that adversely affects LED message legibility.
· Each LED display module shall contain no more than one circuit board to minimize electrical connections. All LED modules shall be manufactured using laminated fiberglass printed circuit boards with conformal coating to minimize environmental corrosion.
· The LED pixels in the module shall be protected by a black contrast-enhancing silicone elastomer that surrounds the base of the LEDs and seals the entire front face of the module to prevent water penetration and corrosion, while not obstructing the viewing angles of the LEDs.
· LED display module electrical connections shall use a quick-disconnect locking connector. Removal of an LED display module from the VMS shall not require a soldering operation.
· It shall not be possible to mount a display module upside-down or in an otherwise incorrect position within the VMS display matrix.
· All LED display modules shall be identical and interchangeable throughout the VMS.
· Removal or failure of any LED module shall not affect the operation of any other LED module or sign component. Removal of one or more LED modules shall not affect the structural integrity of any part of the sign.
· Each LED display module shall contain a minimum of 256 LED pixels configured in a two-dimensional array. The pixel array shall be a minimum of 16 pixels high by 16 pixels wide.
· The distance from the center of a pixel to the center of each adjacent pixels, both horizontally and vertically, shall be 0.78 inches (20mm).
· All pixels shall contain an equal quantity of LED strings.   
· The failure of an LED string or pixel shall not cause the failure of any other LED string or pixel in the VMS.
· Each pixel shall contain the quantity of discrete LEDs needed to output white colored light at a minimum luminous intensity of 12,400 candelas per square meter when operated within the forward current limits defined in these specifications.
· The circular base of the discrete LEDs shall be soldered so that they are parallel to the surface of the printed circuit board. The longitudinal axis of the LEDs shall be perpendicular to the circuit board.
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VMS pixels shall be constructed with discrete LEDs manufactured by Avago Technologies (formerly Agilent Technologies), Toshiba Corporation, Nichia Corporation, OSRAM, or approved equivalent.  Discrete LED’s shall conform to the following specifications:
· All LED’s shall have a minimum unimpeded viewing cone of 60 degrees with a half-power angle of 30 degrees measured from the longitudinal axis of the LED.
· Red, green and blue LEDs shall be able to produce colors that will meet NEMA Standards Publication TS 4 Section 5.5.1 requirements for chromaticity. 
· The LED manufacturer shall perform color sorting of the bins. Each color of LEDs shall be obtained from no more than two (2) consecutive color “bins” as defined by the LED manufacturer.
· The LED manufacturer shall perform intensity sorting of the bins. Each color of LEDs shall be obtained from no more than two (2) consecutive luminous intensity “bins” as defined by the LED manufacturer.
· The various LED color and intensity bins shall be distributed evenly throughout the sign and shall be consistent from pixel to pixel. Random distribution of the LED bins shall not be accepted.
· The LED package styles shall be through-hole with standoffs.
· All LEDs used in all VMS provided for this contract shall be from the same manufacturer and of the same part number, except for the variations in the part number due to the intensity and color bins.
· The LEDs shall be rated by the LED manufacturer to have a minimum lifetime of 100,000 hours of continuous operation while maintaining a minimum of 70% of the original brightness.
Pixel Drive Circuitry
Each LED display module shall contain electronic driver circuitry that shall individually control all pixels on that module. The driver circuitry shall conform to the following specifications: 
· LED driver boards shall be manufactured using a printed circuit board.
· Each LED driver board shall be microprocessor-controlled and shall communicate with the sign controller on a wire or fiber optic communication network using an addressable network protocol. The microprocessor shall process commands from the sign controller to display data, perform diagnostic tests, and report pixel and diagnostic status.
· Constant current LED driver ICs or another method that provides at least the same level of control (such as PWM) shall be used to prevent LED forward current from exceeding the LED manufacturer’s recommended forward current whenever a forward voltage is applied. To maximize LED service life, LED drive currents will not be allowed that exceed the manufacturer’s recommendations for the 100,000-hour lifetime requirement.
· The LED pixels shall be directly driven using pulse width modulation (PWM) of the drive current to control the display intensity.  This LED driver circuitry shall vary the current pulse width to achieve the proper display intensity levels for all ambient light conditions.  The drive current pulse shall be modulated at a frequency high enough to provide flicker-free operation and a minimum of 200 brightness levels.
· The LED driver circuitry shall receive updated display data at a minimum rate of two (2) frames per second from the sign controller.
· Each LED driver circuit shall be powered by 24 VDC from external regulated DC power supplies.  This input voltage shall be fused. Each driver board shall receive power from a minimum of two (2) independent power supplies. Indicator LEDs shall be provided to indicate the status of various voltage levels on the board.
· The voltage of each power input shall be measured to the nearest tenth of a volt and reported to the sign controller upon request.  Each driver circuit shall also contain one status LED for each power source that indicates if the power source is present or not.
· The LED driver circuitry shall be able to detect that individual LED strings or pixels are stuck on or off and shall report the pixel status to the sign controller upon request. 
· The LED driver circuit shall contain a LED display that indicates the functional status of the driver and pixel boards.  At a minimum, it shall indicate error states of the LED pixels and communication network.  The indicator shall be positioned such that a maintenance technician can easily view the status code for diagnostic purposes.  The status codes shall also be reported to the sign controller upon request. 
· Removal or failure of a single driver circuit board shall not affect the performance of any other LED display module in the VMS.
· Individual addressing of each driver circuit shall be configured via the communication wiring harness or module position.  No on-board addressing jumpers or switches shall be allowed.
Regulated DC Power Supplies
The LED pixel display modules shall be powered with auto-ranging regulated switching power supplies that convert the incoming AC to DC at a nominal voltage of 12, 24, or 48 Volts DC.  Power supplies shall be wired in a redundant parallel configuration that uses multiple supplies for the VMS display matrix.
Power supplies shall be designed to provide redundancy within the display to ensure continued operation under a failure of a single power supply. Power supplies shall be redundant and rated such that if one supply fails, the display shall be able to operate 100% of the pixels in that display region at 100% brightness when the internal VMS air temperature is +140ºF (60ºC) or less.
Each power supply within each redundancy pair shall receive 120VAC power from separate circuits on separate circuit breakers, such that a single tripped breaker will not disconnect power from both supplies.  It shall be acceptable for a single circuit breaker to power multiple DC power supplies provided that none of those power supplies are in the same power supply pair.
The power supplies shall be sufficient to maintain the appropriate LED display intensity throughout the entire operating input voltage range.
The output of each power supply shall be connected to multiple circuits that provide power to the LED modules. Each output circuit shall not exceed 15 Amperes.
Each power supply shall be monitored by a microprocessor-controlled circuit.  This circuit shall monitor the voltage of each power supply and the status of each output circuit’s fuse.  The power supply voltages and fuse states shall be reported via a communication network to the sign controller and reported to Central by the sign controller.
The power supplies used to power the LED pixel modules shall be identical and interchangeable throughout the VMS.
Regulated DC power supplies shall conform to the following specifications:
· Nominal output voltage of 12, 24, or 48 VDC +/- 10% unless otherwise approved
· Operating input voltage range shall be a minimum of 90 to 260 VAC
· Operating temperature range shall be as specified in NEMA Standards Publication TS 4
· Maximum output power rating shall be maintained over a minimum temperature range as specified in NEMA Standards Publication TS 4.
· Power supply efficiency shall be a minimum of 80%
· Power factor rating shall be a minimum of 0.95
· Power supply input circuit shall be fused
· Automatic output shut down if the power supply overheats or one of the following output faults occurs: over-voltage, short circuit, or over-current
· Maximum allowable power supply weight shall be 15 pounds.
· Power supplies shall be UL listed
· Printed circuit boards shall be protected by a silicone conformal coating 
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The VMS shall be controlled from primary and auxiliary locations in compliance with Subparagraph 918.52(B)(18) of these specifications.
Environmental Monitoring Systems
The VMS shall include sensors that monitor and report ambient (external) light level and temperature, as well as the internal temperature.
1. Ambient Light Measurement
Sensors that measure the outdoor ambient light level at the VMS site shall be mounted in-line with the VMS housing walls.  This ambient light measurement system shall consist of two (2) electronic light sensors.  The light sensors shall be placed such that they measure the ambient light levels striking the front and rear of the VMS.  The VMS sign controller shall continuously monitor the light sensors and adjust the LED display matrix intensity to a level that creates a legible message on the VMS face. The VMS shall allow for remote adjustment of the light sensor measurement to display intensity table from the central server software.
Ambient Temperature Measurement
A minimum of one (1) ambient temperature sensor shall be mounted to either the rear wall or bottom side of the VMS housing. An ambient outdoor temperature sensor shall be placed such that it is never in direct contact with sunlight.  The external temperature sensor reading shall be continuously monitored by the VMS sign controller and shall be reported to the VMS control software upon request.
Internal Temperature Measurement
The VMS shall contain a minimum of two (2) temperature sensors that are mounted near the top of the VMS interior. The temperature sensor(s) shall measure the temperature of air in the cabinet over a minimum range from -40°F to + 176°F (-40°C to 80°C). The temperatures from the sensors shall be continuously measured and monitored by the sign controller. A temperature reading greater than a user selectable critical temperature shall cause the sign to go to blank and the sign controller shall report this action to the central controller.  This user selectable critical temperature shall be capable of being changed by the central controller or laptop computer. The central controller and laptop computers shall have the ability to read temperature measurements from the sign controller. The internal temperature sensor’s outputs shall be continuously monitored by the VMS sign controller and shall be reported to the VMS control software upon request.
Interior VMS Environmental Control
The VMS shall contain systems for cabinet ventilation and safe over-temperature shutdown.
1. Housing Ventilation System
The VMS housing shall contain a thermostatically controlled ventilation system designed to keep the internal VMS air temperature lower than +140°F (+60°C), when the outdoor ambient temperature is +115°F (+46°C) or less.
Cooling fans shall be the ball-bearing type and shall be mounted in a line across the rear of the VMS housing wall. One fan at a minimum shall be installed per each exhaust port. Intake ports shall be located in a line across the rear VMS wall. 
Each ventilation fan shall contain a sensor to monitor its rotational speed, measured in revolutions per minute. The fan speed shall be reported via a communication network to the sign controller upon request. Alternatively, the ventilation system status may be monitored by airflow sensors in-line with the ventilation air stream. The airflow sensors shall be sufficiently dampened to prevent oscillations and false indications.
An aluminum hood or louvers attached to the rear wall of the VMS shall cover each air intake and exhaust port. Openings shall be screened to prevent the entrance of insects and small animals. All intake and exhaust ports shall be designed to prevent blowing rain from entering the VMS.
Over Temperature Safety Shutdown
The VMS controller shall automatically shut down the LED modules to prevent damaging the LED’s if the measured internal cabinet air temperature exceeds a maximum threshold temperature. The threshold temperature shall be configurable and shall have a default factory setting of 140°F (+60°C).
Sign Controller Signal Interface
Communication signals from the sign controller in a ground-mounted controller cabinet to the VMS shall use redundant fiber optic cables. Each VMS shall have two (2) duplex fiber optic communication ports for connection to the sign controller. A failure of either communications port or fiber optic cable shall not interrupt communications through the other communications port.  It shall also be possible to connect multiple VMS to a single controller in a ring configuration using the redundant communication ports.
The VMS fiber optic cable shall comply with the following specifications:
· 62.5/125 or 50/125 μm diameter multi-mode fibers
· ST, SC, or LC style connectors to match style of controller connector
· Rated for indoor/outdoor use
· UL-rated
· PVC outer jacket
· Tight buffer inner jacket
· Operating temperature range:  as specified for the sign and outdoor equipment.
The Contractor shall furnish and install fiber optic cable for connection to the ground-level control cabinet.  A minimum of six (6) fibers shall be provided with one (1) for controller to sign commands, one (1) for sign to controller responses, and four (4) spares. All fiber strands, whether used or spare, shall be terminated at both ends by the installer.  The fibers shall terminate in a mounted termination panel or connectorized block at both ends and shall be connected to the sign controller and sign interface by way of flexible and durable fiber optic patch cords.
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This Paragraph describes the minimum specifications for the VMS controller. Each VMS shall include a sign controller, and associated equipment.  The VMS Manufacturer shall provide all the materials, software, and services necessary to install VMS controllers and associated equipment that fully comply with the functional requirements specified herein, including incidental items that may have been inadvertently omitted.
1. General Requirements
The sign controller shall meet the following operational requirements:
· Communicate using the NTCIP v2 protocol or later.
· Contain memory for storing changeable and permanent messages, schedules, and other necessary files for controller operation.
· Include a front panel user interface with an LCD display, or equivalent, and a keypad for direct operation and diagnostics as described herein.
· Contain a minimum of two (2) NTCIP–compliant RS232 communication ports with DB9 connectors.
· Contain a minimum of two (2) NTCIP-compliant Ethernet ports with RJ45 connectors 
· Contain firmware (embedded software) that shall monitor all external and internal sensors and communication inputs and control the display modules as directed by external control software and the front panel interface. NTCIP shall be natively supported in the VMS controller.  External protocol converter or translator devices are not allowed.
· All control capability required for each VMS site shall fit within the space available within the System Control Cabinet (SCC) specified in Specification Subsection 918.19.
Controller Location
The primary sign controller and associated communication equipment may be installed inside the SCC. Auxiliary control capability shall be installed as needed to provide local access to the controller from both the SCC and sign enclosure. Auxiliary control capability shall be included as specified in Subparagraph 918.52(B)(17).  
Environmental
The sign controller shall meet the environmental requirements defined in NEMA Standards Publication TS 4, Hardware Standards for Dynamic Message Signs (DMS), with NTCIP Requirements.
Sign Controller Functions
The sign controller shall be controlled from the Authority’s existing Central Controller or a laptop computer, which shall specify the appropriate display.  The sign controller shall be capable of controlling multiple LED VMS signs.  The sign controller and its software shall perform the following functions: 
· Display a message 
· Report errors and failures, including: 
 (1)  Data Transmission error 
 (2)  Receipt of invalid data 
 (3)  Communications failure recovery 
 (4)  VMS component failure (VMS pixel error, power supply failure, etc.) 
 (5)  Power recovery
· Message and status monitoring: 
The sign controller shall transmit a return message to the Central Controller whenever it receives a valid transmission requesting sign status. The return message shall contain the following:
(1)  Address or ID of the sign 
(2)  Message that is actually displayed. 
(3)  Message source information (Central, Local, etc.)
(4)  Device error codes
(5)  Uninterruptible power supply status
· Severe error condition response: 
The sign controller shall report severe error conditions to the central controller. The severe error conditions are: 
(1)  AC power failure. 
(2)  AC power recovery. 
(3)  Surge protection has been tripped
· Communication Failure
In the event the central controller fails to communicate within a programmable time limit with the sign controller, the sign shall respond per the requirements of NTCIP. This function shall apply only when the sign controller is in central control mode. 
· Sign Failure
Failure of any sign shall not affect the operation of any other sign in the system. 
· Power Failure
The sign controller shall maintain its internal time clock during power outages less than 255 minutes and display the proper message when power is restored. 
· Remote Reset
The sign controller shall be capable of being remotely reset from the
Operational Requirements
1. Front Panel User Interface
The sign controller’s front panel shall include a keypad and LCD.  These devices shall be used to perform the following functions with the sign controller and VMS:
•	Monitor the current status of the VMS, including the status of all sensors and a what-you-see-is-what-you-get (WYSIWYG) representation of the message visible on the LED VMS display face.
•	Perform diagnostics testing and monitoring of various system components, including pixels, power systems, sensors, and more.
•	Activate LED VMS messages stored in memory.
•	Configure display parameters, including display size and colors.
•	Configure communications port settings and NTCIP options.
The front panel interface shall also include:
•	Power switch to turn the controller on and off.
•	“Local/remote” switch that places the controller in local mode such that it can be controlled from the front panel interface, instead of via the primary NTCIP communication channel.
•	Reset switch to quickly restart the controller.
Memory
The sign controller shall have non-volatile electronically changeable memory.  This memory shall be formed by flash or battery-backed static RAM integrated circuits that retain the data in memory indefinitely following a power loss.  This changeable memory shall be used to store messages and schedules.  The controller memory shall be capable of storing a minimum of 100 changeable messages in non-volatile RAM.
Internal Clock
The VMS sign controller shall contain a computer-readable clock that has a battery backup circuit. The controller shall allow for connection to a Network Time Protocol (NTP) sever for synchronization of the internal clock.
Communications
All remote communication ports shall be NTCIP-compatible as defined in the “Requirements for NTCIP Compatibility” section of these specifications. 
1. Communication Mode
The VMS sign controller shall be able to receive instructions from and provide information to a computer containing VMS control software using the following communication modes:
•	Remotely via direct, fiber, or wireless communications with a remotely located computer.  The system communications backbone, as well as all field modems or signal converters, will provide the VMS sign controller with an Ethernet signal.
•	Locally via direct connection with a laptop computer that is connected directly to the sign controller using any of the following connections: RS232, USB, or Ethernet.
Serial Communication Port
The VMS controller shall contain a minimum of one (1) serial communication port.  This port shall support a direct communication interface for local laptop control using either a DB9 or USB connector.
The baud rate, connection type, and NTCIP communication protocol shall be configurable.  The port must support all typical serial baud ranging from 1200 to 115,200 baud.  The port shall be capable of supporting the NTCIP 2103 (PPP), NTCIP 2201 (Null), and NTCIP 2202 (Internet) transport profiles.  Only one of each of the transport and sub network profiles shall be active at any time on the port.
Ethernet Port
The VMS controller shall contain a minimum of one (1) 10/100Base-T Ethernet communication port for communicating from the central control system to the VMS sign controller.  The Ethernet port shall have a standard RJ45 connector.
Communications on the Ethernet port shall be NTCIP-compatible using the NTCIP 2202 Internet transport profile and the NTCIP 2104 Ethernet sub network profile.  This shall permit the controller to be operated on any typical Ethernet network using the TCP/IP and UDP/IP protocols.
Controller Addressing
The VMS controller shall use the NTCIP 2104 (Ethernet) network protocol with a static v4 IP address.  Both the IP address and subnet shall be configurable.  The controller addressing shall be configurable through the front panel user interface.
Transient Protection
The serial and Ethernet communication ports in the VMS controller shall be protected with surge protection between each signal line and ground.  This surge protection shall be integrated internally within the controller.
VMS Control Outputs
VMS sign controller(s) located in the ground level SCC shall transmit and receive data packets to and from the VMS via redundant dedicated fiber optic cables.  The controller shall communicate with all sensors, drivers, and other devices utilizing a bus network running throughout the VMS.
Data transferred shall include pixel control and monitoring, values, and I/O readings from various devices, such as door sensors and power supply monitors.  Pixel data shall include the states to be displayed on the sign face as well as diagnostic data retrieved from the LED drivers.
Adequate surge protection shall be installed to mitigate the effects of spikes that result from motor operation and all other sources.
	Messaging
The VMS controller shall have the ability to display messages on the VMS display face as required herein. 
1. Message Presentation on the VMS Display Matrix
The sign controller shall control the LED drivers in a manner that causes the desired message to display on the VMS sign.  At a minimum, the sign controller shall support the following features as described in the VMS specification:
•	Display of alpha numeric characters, including letters, numbers, and punctuation.
•	Selection of particular character font’s style.
•	Horizontal alignment of text on the display, including left, center, and right justification.
•	Vertical alignment of text on the display, including top, middle, and bottom justification.
•	Adjusting the spacing horizontally between characters or vertically between lines of text.
•	Alternating between pages of a multiple-page message.
•	Display of graphic bitmaps of various sizes ranging from very small to the size of the entire VMS matrix.
•	Simultaneous display of character fonts over graphic images.
VMS Message Effects
The VMS shall be able to display messages using the following types of effects:
•	Static Message – The selected message is displayed continuously on the face until the sign controller blanks the sign or causes the display of another message.
•	Flashing Message – All or part of a message is displayed and blanked alternately at rates between 0.1 seconds and 9.9 seconds.  The flash rate is user programmable in increments of 0.1 seconds.
•	Scrolling Message – The message moves across the display face from one side to the other. The direction of travel is user selectable as either left-to-right or right-to-left.
•	Multiple-Page Message – A message contains up to six different pages of information, with each page filling the entire pixel matrix.  Each page’s display time is user programmable from 0.1 seconds to 25.5 seconds, and adjustable in increments of 0.1 seconds.
Message Activation
Messages shall be activated on the VMS in three ways:
· Manual – An operator using the controller front panel LCD/keypad interface or NTCIP-compatible control software manually instructs a particular message to be activated.
· Schedule – The internal time-based scheduler in the controller may be configured to activate messages at programmable times and dates.  Prior to activation, these messages and their activation times and dates shall be configured using the control software.  (Alternatively, schedules may be stored and managed in the central controller).
· Events – Certain events, such as a communication or power loss, shall trigger an event response when they occur.  These events shall be configured using the control software.  Configurable event responses shall include the ability to blank the sign, post a pre-configured default message, or retain the existing message display.

A displayed message shall remain on the sign until one of the following occurs:
· The message’s duration timeout expires.
· The controller receives a command to change the message.
· The controller receives a command to blank the sign.
· The schedule stored in the controller’s memory (or stored and managed in the Central controller) indicates that it is time to activate a different message.
· A special event, such as a loss of communication, occurs that is linked to message activation.
It shall be possible to confer a “priority” status onto any message, and a command to display a higher priority message shall cause any lower priority message to be overridden.
Schedule Activation
The VMS sign controller shall support the activation of messages based on a time/date-based schedule, stored either in the sign controller, or in the Central controller).  The format and operation of the message scheduler shall be per the NTCIP 1201 and NTCIP 1203 standards.
Display of Alphanumeric Text
The VMS sign controller shall support the storage and use of a minimum of twenty (20) font sets with which messages can be formatted and displayed.  Each font shall support up to 255 characters.  All text font files shall include the following characters:
· The letters “A” through “Z”, in both upper and lower case
· Decimal digits “0” through “9”
· A blank space
· Eight (8) directional arrows
· Punctuation marks, such as: .  , ! ? – ‘ ’ “ ” : ;
· Special characters, such as: # & * + / ( ) [ ] < > @
· The VMS Manufacturer shall provide the VMS controller with the following fonts preinstalled.  The controller shall support changing or replacing these fonts from the central software using NTCIP. All font characters are variable width except where indicated otherwise.



	Pixel Array
	Character
Height (approx.)
	Character
Width (avg.)
	Stroke Width
(pixels)
	Comments

	20x12
	16”
	9.5”
	3
	Small

	20x16
	16”
	12.5”
	4
	Small – MUTCD *

	23x15
	18”
	12”
	3
	Standard

	23x15
	18”
	12”
	3
	Standard, fixed width

	23x17
	18”
	13.5
	3
	Standard, wide

	23x19
	18”
	14”
	4
	Standard – MUTCD *

	24x15
	19”
	12”
	3
	Tall

	24x15
	19”
	12”
	3
	Tall, fixed width

	24x19
	19”
	15”
	4
	Tall – MUTCD *



*  Note:  Fonts commented as “MUTCD” in the table above shall be made to simulate the appearance and size requirements of the Manual on Uniform Traffic Control Devices (MUTCD) and the “Standard Highway Signs and Markings” (SHSM) Book for Series E-Modified text characters.
Display of Graphic Images
The VMS control software shall support the inclusion of graphics in messages in accordance with NTCIP 1203 v2.  The VMS may support graphics that exceed current NTCIP limitations by using manufacturer-specific MIB objects and MULTI tags.
VMS Intensity Control
The VMS controller shall provide a means to change the brightness of the display matrix manually or automatically.  The manual control will allow the user to select one of at least 100 intensity levels, which will be communicated to the LED drivers in the VMS.  The brightness shall remain at that level until the user changes the level or sets the controller to automatic mode.
The automatic intensity control mode shall monitor the ambient light sensors of the VMS and use a mathematical algorithm to automatically select one of 100 or more intensity levels.  The intensity level shall then be transmitted to the LED drivers in the VMS.  The controller shall allow the adjustment of display intensity settings under various lighting conditions remotely from the central control software.
The intensity control mode, manual or automatic, shall be settable via NTCIP using the control software and via the front panel interface.  The manual brightness level shall be settable via the software and front panel.  The mode and brightness level shall be monitored from both the software and front panel interfaces.
Permanent Messages
VMS controller(s) shall have the ability to store and activate NTCIP compliant permanent messages. A software utility or other means shall be provided to remotely download permanent message and support files to the VMS controller.  It shall also be possible to download changeable messages from the central server, store them in the VMS controller, and display them on the sign.

System Status Monitoring and Diagnostic Testing
The VMS controller shall be capable of monitoring the status of many of the VMS components and subsystems in real-time and/or manual modes, depending on the component or system.  The following sections detail the status and diagnostic information that shall be provided by the controller.  All of this status and diagnostic data shall be available via the front panel LCD screen and shall be transmitted via NTCIP to control software upon request.
1. Message Display Status
The VMS controller shall be capable of monitoring and displaying the currently active VMS message (if any) on the controller’s front panel LCD display.  This display shall be in a WYSIWYG (What You See Is What You Get) format.  What is viewed on the VMS control computer monitor shall be a scaled representation of how a message will appear when it is being displayed on the VMS.  Similarly, after a pixel diagnostic test routine has been run, what you see on the control computer monitor shall be a scaled representation of the functional status of each pixel in the VMS display matrix.  This term does not refer to methodologies called “WYSIWYG” (or similar), that simply simulate what is being displayed on a VMS (such as, for example, by not directly monitoring the electrical current flowing through each string of LED’s in all LED pixels).
LED Pixel Testing
Upon command from either the front panel control interface or via NTCIP from remote control software, the sign controller shall direct all of the LED modules to perform diagnostic tests of all their pixels.  The controller shall then collect and report the results of the pixel testing. 
The controller shall also be capable of automatically detecting in real-time the status of each of the display’s pixels and reporting their on/off status.  This monitoring shall take place without interfering with the display of data on the VMS face.
Power Supply Operation
The sign controller shall monitor and report the functional status of all regulated DC power supplies located in the VMS by monitoring diagnostic outputs located on the supplies.  The controller shall monitor the output voltage of each power supply and the status of each output fuse.  The power supply voltages shall be measured to the nearest tenth of a volt and the fuse status shall be indicated as pass or fail.
Fan or Ventilation Operation
The controller shall monitor the status of the fans using a tachometer integrated into each fan and report the status back to the central controller. Alternatively, the controller shall monitor the airflow in the ventilation system and report the status back to the central controller.
Door Status
The VMS controller shall monitor the status of all System Control Cabinet and VMS doors.  The sign controller shall report the open or closed door status back to the central controller.
Environmental Conditions
The VMS controller shall monitor and report the readings of all light, temperature, and humidity sensors installed in the VMS housing. The VMS controller shall also monitor and report the internal temperature of the sign controller.
Error Notification
The VMS sign controller shall be capable of automatically informing a maintenance operator (via the local LCD panel) and the central control system (via NTCIP communication) of the occurrence of important events and subsystem failures.
All major component and subsystem errors shall be indicated on the controller’s LCD front panel.
The controller shall be capable of sending event notifications to the central controller in response to regular status polling, a manually initiated status update command, or via SNMP “traps” as allowed by NTCIP.  When one of these events occurs, the sign controller shall create a data packet for transmission to the central controller that shall contain details about the event.  The transmission of traps shall be governed by the NTCIP standards.  The controller shall be configurable to enable or disable the transmission of traps for each event or error type.  This configuration shall include the automatic initiation of these traps, including establishing modem connections if appropriate, when the NTCIP network permits transmission initiation by the sign controller.
The following sections list errors and events that the controller shall report as defined above.
1. Over Temperature Shutdown
The VMS controller shall continuously monitor the VMS housing’s temperature sensors and shall automatically shut down the VMS if the internal cabinet temperature exceeds a safety threshold.  This threshold shall have a default value of +140ºF (60ºC) and shall be configurable at the controller. 
If the temperature approaches the threshold, the controller shall reduce the brightness of the VMS sign face.  If the temperature continues to increase and exceeds that threshold, the controller shall trigger a warning notification event and blank the face of the sign.   The sign face shall remain blank until the temperature begins to drop.  As the temperature drops, the controller shall gradually increase the brightness of the display face, eventually returning to normal brightness.
The sign controller shall employ an algorithm to control the above brightness reductions and increases utilizing hysteresis to ensure that the display face does not visibly flicker as the temperature changes.
The event notifications sent for over temperature situations shall include visual indication on the controller’s front panel LCD, as well as a trap notification sent to the central control system.
Controller Restart
When the VMS controller detects that it has been restarted due to a manual reset or error condition, it shall send a trap notification to the central controller.  It shall also automatically activate the NTCIP reset message if it is configured to do so. 
Power Loss
When the VMS controller detects that it has lost power, it shall automatically indicate that on the front panel LCD.  It shall also send a trap notification to the central controller and activate the NTCIP power loss message if configured to do so.
Power System Failure
The VMS controller shall automatically monitor the major power systems in the sign and detect when one of them has failed.  These failures shall be reported on the front panel LCD and transmitted to the central controller if configured to do so.
Door Open
When the sign controller detects that one of the sign cabinet or control cabinet doors has been opened, it shall transmit a trap to the central controller indicating which door has opened.
Communication Loss
The VMS controller shall monitor the frequency of communication packets from the central controller.  If the controller detects that communication has not occurred between the sign controller and central controller for longer than a configurable timeout, then the sign controller shall automatically activate a communication loss message as defined by NTCIP.  This communication loss message shall be configurable and may be disabled as allowed by NTCIP.
Auxiliary Control
The VMS shall include auxiliary control capability that will provide a secondary user interface for VMS control, configuration, and maintenance from the System Controller Cabinet and the sign housing.  The auxiliary control interface shall meet the same electrical, mechanical, and environmental specifications as the VMS controller except that it shall communicate with the primary sign controller, not with the central controller.   
1. Interface
The auxiliary controller shall be located in the VMS and shall offer identical functionality as is available at the primary controller in the SCC. The auxiliary controller shall include an LCD panel and keypad, a local/remote switch, a reset switch, status LEDs, and one NTCIP compatible serial communication port that meets the same specifications as the VMS controller. 
VMS Control Interface
The auxiliary control user interface shall include an identical menu system to the VMS controller with all of its features and functionality. 
Controller Signal Interface
The auxiliary controller shall interface to the VMS controller using either outdoor rated fiber optic cable, outdoor rated and surge protected twisted pair cable, or a secure wireless connection. It shall be capable of operating up to 1000 feet from the VMS controller.
Virtual Auxiliary Control
As an acceptable alternative to the physical auxiliary controller specified above, a Virtual Auxiliary Control (VAC) application may be furnished and shall be capable of locally communicating and controlling the VMS controller from a laptop computer or an Android OS smart phone.  The VMS controller shall communicate with the application over encrypted Wi-Fi using AES-256 encryption.  The VAC application shall include a graphical user interface with all of the configuration, operation, and diagnostic functions and features available from the VMS controller interface.
The VAC Wi-Fi access point shall be located in the SCC.  It shall have an operating temperature range meeting or exceeding that of the sign controller and it shall have an internal antenna capable of communicating with a device located on or near the VMS structure.  The Wi-Fi access point shall be fully compatible with the Authority’s Cisco network management software.
Local Manual Control
It shall be possible to locally operate the VMS through the keypad and display of the primary VMS controller or auxiliary VMS control interface. It shall be possible to select and display preconfigured messages on the VMS or enter simple text messages through the local controller user interface. This level of control is mainly intended for diagnostic purposes.




[bookmark: _Toc78463996]918.53	Variable Speed Limit Signs (VSLS).
Delete the table and replace it with the following:
	Configuration:
	Full matrix, full color LED, capable of displaying two-digit speed limits.  Typical operation will be white numerals on black background.  

	Enclosure:
	Sign enclosure is rear accessible for maintenance.  

	Height (max):
	6ft – 0 in

	Width (max):
	5ft – 0 in

	Depth (max):
	1ft – 0 in

	Weight (max):
	250 lbs

	Display Modules:
	Exposed face modular LED boards (no mask) removable from the rear of the sign.

	Pixels:
	RGB pixels, 20mm pitch (distance between pixels). 30 Deg nominal viewing cone with a half power angle of 15 Deg.

	Communications:
	NTCIP 1203 (latest NJTA accepted version)

	Power Source:
	120/240VAC, Single Phase.

	Max. Power:
	300 Watts



[bookmark: _Toc47350217][bookmark: _Toc78463997]918.54	Hybrid Changeable Message Sign (HCMS).
Delete the Subsection and replace it with the following: 
HCMS signs are the combination of rotating drum panels and embedded Variable Message Sign modules. Following are general characteristics of the HCMS.
	Enclosure:
	Sign enclosure is non-walk-in with rear accessibility for maintenance.

	Front Panel Height (max):
	Type 1 (Ramp HCMS): 8 ft – 3 in
Type 2 (Mainline with Split Drum HCMS):  13 ft – 6 in
Type 3 (Mainline HCMS): 11 ft – 0 in

	Panel Width(max):
	Type 1 (Ramps): 19 ft – 6 in
Type 2 (Mainline with Split Drum HCMS):  24 ft – 0 in
Type 3 (Mainline HCMS): 33 ft – 0 in

	Panel Depth(max):
	2 ft – 6 in

	Weight (max):
	Mainline HCMS: 9,000 lbs
Ramp HCMS: 4,000 lbs

	VMS Display Modules:
	Exposed face modular LED boards (no mask) removable from the front or rear of the sign.

	VMS Pixels:
	RGB pixels, 20mm pitch (distance between pixels). 60 Deg nominal viewing cone with a half power angle of 30 Deg.

	Communications:
	NTCIP 1203 (latest NJTA accepted version)

	Power Source:
	120/240VAC, Single Phase

	Max. Power:
	6400 Watts



1. [bookmark: _Toc47350218]HCMS General Requirements
This Paragraph describes the minimum construction and operational functionality requirements for the rear access HCMS.  The HCMS shall be furnished with all the materials, software licenses, and services necessary for the HCMS and associated equipment that fully comply with the functional requirements specified herein, including incidental items that may have been inadvertently omitted.
The complete HCMS housing, including rotary drums, VMS display modules, and system control cabinet, shall be designed and manufactured in-house by the HCMS Manufacturer. The HCMS shall be designed and constructed to utilize the latest available techniques with a minimum number of different parts, subassemblies, circuits, and modules to maximize standardization and commonalty.  The sign shall be designed and constructed so as to present a clean neat appearance. Poor workmanship shall be cause for rejection of the sign. The performance of the sign shall not be impaired due to continuous vibration caused by wind, temperature, vibration or other factors. This includes the visibility and legibility of the display.
1. General Materials and Construction
All materials furnished, assembled, fabricated or installed under this item shall be new, corrosion resistant and in strict accordance with the details shown in the plans and as detailed in this specification. All details and functionality listed in this specification will be thoroughly inspected and tested by the Authority or its designated representative during the Factory Acceptance Testing. Failure to meet all details and functionality detailed in this specification shall be grounds for rejection of the equipment.  All materials and components are to be submitted for technical review as part of the shop drawing review process.  No material or item shall be ordered, procured, fabricated or installed until final approval is granted by means of stamped “Approved” shop drawing from the Authority or its designated design engineer.
Maximum overall HCMS sign housing and overall sign weights shall be as per this Specification section.  The maximum criteria shall not be exceeded in order to conform to the design of the HCMS sign structure.
1. VMS Section
The VMS housing shall provide rear access for all LED display modules, electronics, environmental control equipment, air filters, wiring, and other internal HCMS components.
The VMS size shall be as specified in the Contract Documents.  The VMS shall contain a full display matrix measuring as follows for each HCMS Type: 
•	Type 1: 64 pixel rows x 288 pixel columns
•	Type 2: 64 pixel rows x 352 pixel columns
•	Type 3: 64 pixel rows x 480 pixel columns
The matrix shall have a 20mm pixel pitch display capable of displaying full color messages that are continuous, uniform, and unbroken in appearance to motorists and travelers.
Each display pixel shall be composed of red, green, and blue LED’s.  The pixel matrix shall be capable of displaying alphanumeric character fonts from a minimum of twelve (12) font sets with which messages can be formatted and displayed. Each font shall support up to 255 characters.
The VMS portion of the HCMS shall be able to display messages composed of any combination of alphanumeric text, punctuation symbols, and graphic images across multiple frames.
Drum Section
Each drum sign housing shall be composed of a separate module that shall provide rear access for all drum control modules, electronics, environmental control equipment, air filters, wiring, and other internal HCMS components.
The drum size and graphics shall be as specified in the Contract Documents.   Each drum section shall be housed in a cabinet with measurements capable of meeting the text size, line spacing, character spacing and border requirements as shown in the NJTA Standard Drawings.
Origin
The HCMS shall be final-assembled in the USA. To ensure proper service, support and logistics, US-based HCMS service and support personnel are required. The bidder shall certify that it will comply with the requirements of Section 1048 of the Intermodal Surface Transportation Efficiency Act of 1991 and Regulations in 49 CFR 661.  Furthermore, the VMS section and Drum section of the HCMS shall individually be final-assembled in the USA, with US-based service and support personnel, to ensure proper service, support, and logistics of these individual sections.
Legibility
VMS messages shall be legible within a distance range of 80 feet (24.38 m) to 1,100 feet (335.28 m) from the HCMS display face under the following conditions:
· When the VMS is mounted so its bottom side is positioned between five feet and twenty feet above a level roadway surface
· Whenever the VMS is displaying alphanumeric text that is 18-inches (460 mm) high 
· 24 hours per day and in most normally encountered weather conditions such as snow, rain, sun. 
· During dawn and dusk hours when sunlight is shining directly on the display face or when the sun is directly behind (silhouetting) the VMS
· When the motorist eye level is 3 feet to 12 feet above the roadway surface.
[bookmark: _Hlk47427847]Dimensions
The approximate HCMS housing dimensions shall be specified for the type of VMS and drum sections specified in the Contract Documents.  The housing dimensions shall not exceed values shown in the NJTA Standard Drawings.
The HCMS shall be capable of being mounted in walk-through sign structures as shown in the NJTA Standard Drawings.
1. Power Requirements
The HCMS shall operate from a 120/240 VAC, 60Hz, single-phase power source. Total required demand current for a single HCMS and Controller Cabinet shall not exceed 50 Amps.
1. Sign Construction
Each HCMS housing shall be constructed to have a neat, professional appearance. All internal and external components shall be manufactured from corrosion resistant materials.
The HCMS housing bottom side shall contain small weep holes for draining any water that may accumulate due to condensation.  Weep holes and ventilation/exhaust hoods shall be screened to prevent the entrance of insects and small animals.
The HCMS and sign controller components shall be capable of storage and operation without any decrease in performance over the environmental and temperature range specified in NEMA Standards Publication TS 4.
External HCMS component hardware (nuts, bolts, standoffs, rivets, fasteners, etc.) shall be fabricated from hot dipped or mechanically galvanized steel, stainless steel, aluminum, nylon, or other durable corrosion-resistant materials suitable for the roadway signage application.
All external bolts, nuts, and lock washers shall be stainless steel.  No self-tapping external screws shall be used.  All parts shall be made of corrosion resistant materials, such as plastic, stainless steel or aluminum.  All materials used in construction shall be resistant to fungus growth and moisture deterioration.  Dissimilar metals shall be separated by an inert dielectric material.  
VMS and sign controller components shall be 100% solid-state, except for the environmental control fans and thermostats.  All high voltage electrical components (exceeding 24 VDC) used in the VMS and the sign controller shall be UL (Underwriter’s Laboratory) listed and meet all applicable NEC code requirements.
All electronic components, except printed circuit boards, shall be commercially available, easily accessible, replaceable and individually removable using conventional electronics repair methods.
All workmanship shall comply with ANSI/IPC-A-610B Class 2 titled "Acceptability of Electronic Assemblies", ANSI/IPC-7711 titled "Rework of Electronic Assemblies" and ANSI/IPC-7721 titled "Rework and Modification of Printed Boards and Electronic Assemblies."
The presence of ambient radio signals and magnetic or electromagnetic interference, including those from power lines, transformers, and motors, shall not impair the performance of the HCMS as specified in NEMA Standards Publication TS 4.  The HCMS shall not radiate electromagnetic signals that adversely affect any other electronic device, including those located in vehicles passing underneath or otherwise near the HCMS and its sign controller.
Fiber optic cable communications shall be used to the extent practical between the sign and the ground mounted control cabinet in order to isolate the equipment from voltage transients and reduce the need for copper cabling.
1. HCMS Face
The materials used on the sign face, other than the VMS display, shall be highly reflective to aid in nighttime visibility.  All materials and paints shall be colorfast and designed to retain their true colors and reflectivity for a minimum of seven years under direct sunlight.  The entire sign face shall be finished with high intensity micro-prism retroreflective sheeting, ASTM D4956-04 Type XI or better, such as 3M™ Diamond Grade™ VIP. A topcoat shall be utilized to provide improved scuff, scratch and gouge resistance and increased durability.
1. HCMS Housing
The HCMS shall be constructed as two separate enclosed sections, one for the LED VMS section of the sign and the other for the rotary drum section of the sign.  Each section of the sign may have different depths as it is understood the drum section inherently requires more depth than a variable message sign due to the drum rotors.  The two sections of the HCMS may be combined either before shipment or at the site prior to erection.  Separate sealed sign housings shall allow for future partial sign replacements by section to facilitate partial upgrades of any one section of the sign.
No company logos, model numbers or text of any kind will be permitted on the outside of the sign housing.
The rear access housing dimensions and total weight of each section shall be as shown in this Specification or in the Plans. All electronic and electrical equipment compartments shall be designed and manufactured to be rain and weather tight.
1. VMS Housing
All sides of the HCMS housing exterior, except the front of the LED modules and the drum openings, shall be covered with 5052-H32 aluminum alloy sheets with a minimum thickness of 0.090” (2.286 mm). This external aluminum skin may be attached to the structural framework using a proven chemically bonding structural adhesive. The HCMS housing structural frame shall be constructed of 5052-H32 aluminum alloy members.  The structural framework members may be permanently attached to each other using a proven chemically bonding structural adhesive. 
The equipment within the sign housing shall be protected from moisture, dust, dirt and corrosion.  The rear access housing shall meet NEMA 3R enclosure criteria as defined in NEMA Standards Publication 250-1997, “Enclosures for Electrical Equipment (1000 Volts Maximum).” Alternatively, a housing meeting NEMA 3 enclosure criteria shall be acceptable where all internal components conform to a minimum IP65 rating, or a more stringent rating where required elsewhere in these Specifications.
The sign housing shall be engineered and Professional Engineer certified to 2001 AASHTO and NCHRP Report 411 specifications for AASHTO basic wind speeds. The sign housing shall also be engineered and Professional Engineer certified to withstand loading combinations as outlined in 2001 AASHTO including: sign weight, ice and wind loads, and shall also meet strength requirements for truck-induced gusts as specified in NCHRP Report 412. The sign housing shall be engineered and Professional Engineer certified to withstand snow loading (40 PSF) for applicable geographical regions.
The HCMS housing’s right, left, front and rear exterior walls shall be vertical. The top and bottom walls shall be horizontal. LED display modules shall be mounted parallel to the front wall so the legible LED viewing area is optimized.
HCMS structural assembly hardware (nuts, bolts, washers, and direct tension indicators) shall be stainless steel or galvanized A325 high-strength steel and shall be appropriately sized for the application. 
Exterior mounting assemblies shall be stainless steel or galvanized ASTM A 709, Grade 50 structural angles. 
The HCMS housing for each type of HCMS shall be designed and fabricated to fit within the appropriate HCMS structure as depicted in the NJTA Standard Drawings
CMS Housing
The CMS portion housing shall be constructed as one integral box housing. Where possible, all external seams and joints shall be continuous MIG welded.
The sign housing shall be engineered and P.E. certified to 2001 AASHTO and NCHRP Report 411 specifications for AASHTO basic wind speeds. The sign housing, including the rotors, shall also be engineered and P.E. certified to withstand group loading combinations as outlined in 2001 AASHTO including: sign weight, ice and wind loads, and shall also meet strength requirements for truck-induced gusts as specified in NCHRP Report 412. The sign housing shall be engineered to withstand snow loading (40 PSF) for applicable geographical regions. 
The portion of the CMS sign housing containing controller and power components shall meet NEMA 3R enclosure criteria as defined in NEMA Standards Publication 250-1997, “Enclosures for Electrical Equipment (1000 Volts Maximum).” 
All fasteners and miscellaneous hardware shall be stainless steel. 
If cable attachments are used in the sign housing, the cables shall be securely clamped as approved by the Engineer. No adhesive cable attachments will be allowed.
The housing, except for the face, shall be natural aluminum finish. The entire sign face shall be finished with high intensity micro-prism retroreflective sheeting conforming to Section 1.6, above. 
The sign housing shall incorporate rain-tight enclosures at both ends to house control and rotor drive components and shall be accessible from the rear of the sign housing. The enclosure containing electrical and/or electromechanical components shall be equipped with a ventilation fan controlled by a thermostat to inhibit condensation within the enclosure. The fan and intake port shall be located at the bottom of the enclosure. The enclosure shall be vented at the top into the rotor area through screened exhaust ports. Hinged panels with neoprene gaskets shall be provided at both ends of the sign housing to allow rear access to control and drive mechanisms and to facilitate rotor removal if necessary.
The sign face shall incorporate self-regulating heat tape with a stainless steel braided jacket around the entire perimeter of each rotor aperture. The heat tape shall be encased in a metal tube that shall be formed to the perimeter of the aperture and shall be designed to prevent "icing" of the rotors. An adjustable thermostat shall regulate power to the heat tape. The heated portion of the sign face shall be isolated as much as possible from the rest of the sign face and housing. 
The sign housing shall enclose all sides of the rotary drum except for the face to protect the control and rotor drive components from roadway containments, snow buildup, debris, and moisture. The equipment housed within the sign housing shall be protected from moisture, dust, dirt and corrosion. All seams and overlaps shall be designed to prevent the entrance of moisture. The sign housing shall be partitioned in a manner to divert any water entering the housing away from the top of the rotors and the mechanical and electrical equipment.
Provision for drainage by means of adequate screened weep holes in the bottom of the sign housing shall be provided.  An extended rain lip shall be incorporated at the top of each rotor aperture to protect from rain entering the sign interior.
The presence of power transients or electromagnetic fields, including those created by any components of the system, shall have no deleterious effect on the performance of the system. The system shall not conduct or radiate signals which will adversely affect other electrical or electronic equipment including, but not limited to, other control systems, data processing equipment, audio, radio and industrial equipment.
1. Chemical Bonding
The external aluminum sheets may be attached to the cabinet frame members using a two-part chemically bonding structural adhesive. The adhesive shall be applied in a continuous bead on all cabinet frame surfaces that contact the aluminum sheet. The adhesive shall ensure a watertight seal is obtained around the entire perimeter of the cabinet and where any aluminum sheets are spliced. 
To ensure that appropriate procedures are followed to bond the aluminum sheet and cabinet frame members, the structural adhesive manufacturer shall certify the HCMS manufacturer’s adhesive application process. The HCMS Manufacturer is responsible for performing all necessary testing of the adhesive to meet all requirements of the contract specifications.
1. Welding 
If welding is selected by the manufacturer over chemical bonding, the minimum sheet thickness of the exterior panels shall be 0.1 inches. 
The aluminum skin shall be welded to the HCMS cabinet frame.  All exterior sheet seams shall be continuously seam welded to the HCMS frame to form a single structure.  Stitch welding shall be used on the interior of the cabinet to attach the aluminum skin sheets to the aluminum extrusion frame.  
All welding shall be by an inert gas process in accordance with the American Welding Society (AWS) Standards, 2008 ANSI/AWS D1.2/D1.2M Structural Welding Code for Aluminum.  The HCMS manufacturer’s welders and welding procedures shall be certified by an ANSI/AWS Certified Welding Inspector to the 2003 ANSI/AWS D1.2/D1.2M Structural Welding Code for Aluminum.
Seams that separate adjacent LED display modules shall be sealed. LED display modules shall not be welded to the VMS portion housing.
The HCMS manufacturer shall submit documentary evidence and complete reference data for the above requirements.  Reference data shall include the name and address of the welding organization, and the name and telephone number of an individual from the organization who can be contacted to verify the above requirements and all the details required to support the above requirements.
The Authority reserves the right to contact additional references.  Any poor or unsatisfactory reference, as determined by the Authority in its sole and absolute discretion, will cause the manufacturer to be rejected.
1. Mounting Brackets and Miscellaneous Materials
Multiple mounting brackets in the form of steel angles, as shown on the NJTA Standard Drawings, shall be bolted to the HCMS housing exterior to facilitate attachment of the HCMS to the support structure. Mounting brackets shall be:
· Stainless steel or galvanized ASTM A 709, Grade 50 structural steel
· Attached to the HCMS structural frame members, not just the exterior sheet metal
· Installed at the HCMS Manufacturer’s factory
· Attached to the HCMS using mechanically galvanized A325 high-strength stainless steel bolts, washers, and lock washers
· Attached to the HCMS using direct tension indicators to verify that mounting hardware is tightened with the proper amount of force
· Installed such that all bracket-to-HCMS attachment points are sealed and water-tight
· Designed and fabricated such that the installing contractor can drill into them, if required, without penetrating the HCMS housing or compromising the housing’s ability to shed water
The HCMS Manufacturer shall supply neoprene pads, of the dimensions shown on the Plans, used to support the bottom of the sign.  The pads shall be either virgin neoprene (polychloroprene) or virgin natural rubber (polyisoprene).  The elastomer compound shall be temperature grade 3 and 60 durometers.
The HCMS Manufacturer shall design the bolted connection used on the steel angle mounting brackets to support the HCMS sign and connect to the plates on the HCMS support structure.  The HCMS Manufacturer shall drill the holes in the mounting brackets per its design.  The HCMS Manufacturer shall supply the required galvanized A325 high strength bolts, nuts and washers needed to make these connections.  
1. Lifting Hardware
For moving and installation purposes, multiple galvanized steel lifting eyebolts, or some other lifting configuration shall be attached to the HCMS housing.  Lifting hardware shall attach directly to the HCMS housing structural frame and be installed at the HCMS factory.  All mounting points for eyebolts shall be sealed to prevent water from entering the HCMS housing.  Lifting hardware, as well as the housing frame, shall be designed such that the HCMS can be shipped and handled without damage or excessive stress being applied to the housing prior to or during HCMS installation on its support structure.
The lifting eyebolts shall be easily removed by one individual without opening or entering the display and without any risk of compromising water-tightness. Special tools shall not be required. Removal of the eyebolts shall not create holes and no replacement bolts or other hardware shall be necessary to seal the cabinet.  In addition, it shall not be required to remove the eyebolts or alternate lifting hardware, should this material fit within and be useful for future removal of the HCMS from the support structure.
The hardware used to attach the mounting brackets (nuts, bolts, washers, and direct tension indicators) to the HCMS cabinet shall be stainless steel and shall be appropriately sized for the application.
1. Exterior Finish
A reflective green sign panel shall border the entire message portion of the rotary drum section and VMS section of the HCMS front face with reflective sheeting as defined in Subsection 918.54(A)(7).  All other HCMS housing surfaces, including the access doors, shall be natural mill-finish aluminum.
No sign manufacturer text or graphics other than what is specifically shown on the Plans shall be applied to the front face on any part of the HCMS.
1. Service Access
The HCMS housing shall provide rear access for all maintenance operations. The HCMS housing shall provide safe and convenient access to all modular assemblies, components, wiring, and subsystems located within the HCMS housing. All of those internal components shall be removable and replaceable by a single technician.
Access doors shall be provided for each section of the housing. One door shall also be provided for accessing the load center and sign control electronics. 
The doors shall be restrained to prevent them from falling off or blowing around in the wind when in the open position. The doors shall not interfere with the mounting when in the open or closed position.  Cleaning of the drum faces shall be possible from the rear of the sign without causing damage to the sign components.
When in the open position, the doors shall not obstruct any portion of the opening. Ventilation hoods and closed doors shall not obstruct the opening of any door. The doors shall not interfere with the flow of air through the ventilation hoods.
Each door shall contain screw-type quarter-turn latches. A tamper resistant key shall be used for activating the latches. All latches shall be keyed alike, with the same key used for the VMS and drum sections of the sign. Two keys shall be provided with each sign delivered. The latches shall pull the door tight and compress a gasket located around the perimeter of each door. The gasket shall prevent water from entering the cabinet.
1. Environmental Behavior
The HCMS shall be capable of operating without any decrease in performance over a temperature range as required under NEMA Standards Publication TS 4 (with a relative humidity of up to 100% condensing) unless otherwise noted in this specification.  
1. Wiring and Power Distribution
1. Power and Signal Entrances
The sign and its sign controller shall be capable of operating from 120/240 VAC, with a maximum of 50 Ampere service, 60 Hertz, single-phase power. Two threaded conduit hubs shall be located on the rear wall of the HCMS housing.  One hub shall be for incoming AC power and the other shall be for incoming signal cabling or a communications line.
Panel Board
The HCMS shall contain a power panel board or DIN rail mounted circuit breakers that meet the following minimum requirements:
•	Service entrance-rated
•	Short circuit ratings of 22,000 Amps and 10,000 Amps for the main and branch circuits, respectively
•	UL listed panel boards and circuit breakers
Internal Wiring
All wiring and electrical equipment shall be in accordance with the requirements of the National Electrical Code. Wiring shall be neatly arranged, bundled, and mechanically supported. Wiring shall not impede the removal of display modules, power supplies, environmental control equipment, and other sign components and shall not impede the ability to clean drum faces or change drum message panels. Wires shall not make contact with or bend around sharp metal edges. The use of adhesive-backed, surface-mount wiring clamps shall not be permitted.
All internal wire terminations shall be made at appropriately rated terminal blocks or connectors.  Crimp type terminals shall be affixed with a cycle-controlled crimp tool that will not permit a crimp to be made without the proper degree of compression.  All terminal blocks shall be clearly labeled with terminal numbers.  All wires shall be individually labeled at terminal points with a machine printed flexible tape or another professional means designed specifically for wire labeling.
Earth Grounding
The HCMS manufacturer shall provide one earth ground lug that is electrically bonded to each section of the HCMS housing. The lug shall be installed near the power entrance location on the HCMS housing’s rear wall. The HCMS installation contractor shall provide the balance of materials and services needed to properly earth ground the HCMS. All earth grounding shall conform to the National Electrical Code.
1. Transient Protection
The HCMS and sign controller signal and power inputs shall be protected from electrical spikes and transients as follows:
1. Sign AC Power
The AC power feed for all equipment in the sign cabinet shall be protected at the panel board by a parallel-connection surge suppresser rated for a minimum surge of 40 KA. This device shall conform to the following requirements:
•	Withstand a peak 80,000-Ampere surge current, 40kA L-N, 40kA L-G 
•	Designed, manufactured, & tested consistent with: IEEE C6.41.1-2002, C62.41.2-2002, C2.45-2002, ANSI/IEEE C62.41-1991, C62.45-1992, NEMA LS-1, and NEC 285.6
•	Less than 0.5 nanosecond response time
•	Temperature range as specified in NEMA Standards Publication TS 4
•	5000 Category (C3 High) impulses with <10% drift, short circuit current rating of 200,000 rms symmetrical Amperes (UL Listed)
•	UL listed to: UL 1449 200kA SCCR, UL 1283 4th Edition, and Canadian safety standards
Communication Lines
All copper cable communication lines shall be protected by transient suppression devices as appropriate for the type and operating voltage of the communication line. Communication line transient suppression devices shall be equipped with modular connectors for ease of replacement and shall electrically bonded to ground with a heavy gauge ground wire kept as short and straight as practical.
[bookmark: _Toc47350219]Variable Message Sign (VMS) Section.  
1. General Requirements
The Variable Message Sign (VMS) Assembly shall be a full matrix, full color LED display designed to work in conjunction with the rotary drum portion of the Hybrid Changeable Message Sign and shall conform to the requirements of these Specifications and as shown on the Plans.  The VMS assembly may be constructed as an independent module, with a separate enclosure containing all required electronic assemblies, wiring, and environmental systems; but when combined with the rotary drum section and surrounding border, it shall operate and appear as one cohesive changeable message sign.  
LED Display Modules
The VMS front face shall be constructed of multiple LED display modules, each of which shall support and protect an array of LED pixels. The LED display modules shall be placed adjacently in a two-dimensional matrix to form the face of the VMS. Each display module shall be constructed as follows:
· Each LED display module shall have a cam latch(es) that fasten it to the VMS housing. Latching mechanisms shall be actuated by a quarter-turn latching points on the front face of each LED display module. It shall be possible to activate the latches from both the front and back of each module. The module latches shall be actuated by a standard hex key wrench.
· The LED display modules shall be sealed to a minimum of IP67 standards. 
· LED display modules shall not be welded to the VMS housing.
· Front face LED display modules shall provide a high-contrast background for the VMS display matrix. The front of each LED display module shall be black and contain high-contrast plastic masking for the LED pixels.
· Removal of the LED modules shall be from the interior of the HCMS cabinet. All LED display modules and internal components shall be removable and replaceable from the rear by a single technician through the rear of the HCMS. The LED module shall be unlatched, removed and pulled back through the opening in which it covered. All modules shall be secured to the sign housing with a quick release lanyard or tether to prevent the modules from becoming dislodged from the VMS while transitioning through the opening during the removal and replacement process. 
· In the presence of wind, rain and snow, the VMS front face shall not distort in a manner that adversely affects LED message legibility.
· Each LED display module shall contain no more than one circuit board to minimize electrical connections. All LED modules shall be manufactured using laminated fiberglass printed circuit boards with conformal coating to minimize environmental corrosion.
· The LED pixels in the module shall be protected by a black contrast-enhancing silicone elastomer that surrounds the base of the LEDs and seals the entire front face of the module to prevent water penetration and corrosion, while not obstructing the viewing angles of the LEDs.
· LED display module electrical connections shall use a quick-disconnect locking connector. Removal of an LED display module from the VMS shall not require a soldering operation.
· It shall not be possible to mount a display module upside-down or in an otherwise incorrect position within the VMS display matrix.
· All LED display modules shall be identical and interchangeable throughout the VMS.
· Removal or failure of any LED module shall not affect the operation of any other LED module or sign component. Removal of one or more LED modules shall not affect the structural integrity of any part of the sign.
· Each LED display module shall contain a minimum of 256 LED pixels configured in a two-dimensional array. The pixel array shall be a minimum of 16 pixels high by 16 pixels wide.
· The distance from the center of a pixel to the center of each adjacent pixels, both horizontally and vertically, shall be 0.78 inches (20mm).
· All pixels shall contain an equal quantity of LED strings.   
· The failure of an LED string or pixel shall not cause the failure of any other LED string or pixel in the VMS.
· Each pixel shall contain the quantity of discrete LEDs needed to output white colored light at a minimum luminous intensity of 12,400 candelas per square meter when operated within the forward current limits defined in these specifications.
· The circular base of the discrete LEDs shall be soldered so that they are parallel to the surface of the printed circuit board. The longitudinal axis of the LEDs shall be perpendicular to the circuit board.
Discrete LEDs
VMS pixels shall be constructed with discrete LEDs manufactured by Avago Technologies (formerly Agilent Technologies), Toshiba Corporation, Nichia Corporation, OSRAM, or approved equivalent.  Discrete LED’s shall conform to the following specifications:
· All LEDs shall have a minimum unimpeded viewing cone of 60 degrees with a half-power angle of 30 degrees measured from the longitudinal axis of the LED.
· Red, green and blue LEDs shall be able to produce colors that will meet NEMA Standards Publication TS 4 Section 5.5.1 requirements for chromaticity. 
· The LED manufacturer shall perform color sorting of the bins. Each color of LEDs shall be obtained from no more than two (2) consecutive color “bins” as defined by the LED manufacturer.
· The LED manufacturer shall perform intensity sorting of the bins. Each color of LEDs shall be obtained from no more than two (2) consecutive luminous intensity “bins” as defined by the LED manufacturer.
· The various LED color and intensity bins shall be distributed evenly throughout the sign and shall be consistent from pixel to pixel. Random distribution of the LED bins shall not be accepted.
· The LED package styles shall be through-hole with standoffs.
· All LEDs used in all VMS provided for this contract shall be from the same manufacturer and of the same part number, except for the variations in the part number due to the intensity and color bins.
· The LEDs shall be rated by the LED manufacturer to have a minimum lifetime of 100,000 hours of continuous operation while maintaining a minimum of 70% of the original brightness.
Pixel Drive Circuitry
Each LED display module shall contain electronic driver circuitry that shall individually control all pixels on that module. The driver circuitry shall conform to the following specifications: 
· LED driver boards shall be manufactured using a printed circuit board.
· Each LED driver board shall be microprocessor-controlled and shall communicate with the sign controller on a wire or fiber optic communication network using an addressable network protocol. The microprocessor shall process commands from the sign controller to display data, perform diagnostic tests, and report pixel and diagnostic status.
· Constant current LED driver ICs or another method that provides at least the same level of control (such as PWM) shall be used to prevent LED forward current from exceeding the LED manufacturer’s recommended forward current whenever a forward voltage is applied. To maximize LED service life, LED drive currents will not be allowed that exceed the manufacturer’s recommendations for the 100,000-hour lifetime requirement.
· The LED pixels shall be directly driven using pulse width modulation (PWM) of the drive current to control the display intensity.  This LED driver circuitry shall vary the current pulse width to achieve the proper display intensity levels for all ambient light conditions.  The drive current pulse shall be modulated at a frequency high enough to provide flicker-free operation and a minimum of 200 brightness levels.
· The LED driver circuitry shall receive updated display data at a minimum rate of two (2) frames per second from the sign controller.
· Each LED driver circuit shall be powered by 24 VDC from external regulated DC power supplies.  This input voltage shall be fused. Each driver board shall receive power from a minimum of two (2) independent power supplies. Indicator LEDs shall be provided to indicate the status of various voltage levels on the board.
· The voltage of each power input shall be measured to the nearest tenth of a volt and reported to the sign controller upon request.  Each driver circuit shall also contain one status LED for each power source that indicates if the power source is present or not.
· The LED driver circuitry shall be able to detect that individual LED strings or pixels are stuck on or off and shall report the pixel status to the sign controller upon request. 
· The LED driver circuit shall contain a LED display that indicates the functional status of the driver and pixel boards.  At a minimum, it shall indicate error states of the LED pixels and communication network.  The indicator shall be positioned such that a maintenance technician can easily view the status code for diagnostic purposes.  The status codes shall also be reported to the sign controller upon request. 
· Removal or failure of a single driver circuit board shall not affect the performance of any other LED display module in the VMS.
· Individual addressing of each driver circuit shall be configured via the communication wiring harness or module position.  No on-board addressing jumpers or switches shall be allowed.
Regulated DC Power Supplies
The LED pixel display modules shall be powered with auto-ranging regulated switching power supplies that convert the incoming AC to DC at a nominal voltage of 12, 24, or 48 Volts DC.  Power supplies shall be wired in a redundant parallel configuration that uses multiple supplies for the VMS display matrix.
Power supplies shall be designed to provide redundancy within the display to ensure continued operation under a failure of a single power supply. Power supplies shall be redundant and rated such that if one supply fails, the display shall be able to operate 100% of the pixels in that display region at 100% brightness when the internal VMS air temperature is +140ºF (60ºC) or less.
Each power supply within each redundancy pair shall receive 120VAC power from separate circuits on separate circuit breakers, such that a single tripped breaker will not disconnect power from both supplies.  It shall be acceptable for a single circuit breaker to power multiple DC power supplies provided that none of those power supplies are in the same power supply pair.
The power supplies shall be sufficient to maintain the appropriate LED display intensity throughout the entire operating input voltage range.
The output of each power supply shall be connected to multiple circuits that provide power to the LED modules. Each output circuit shall not exceed 15 Amperes..
Each power supply shall be monitored by a microprocessor-controlled circuit.  This circuit shall monitor the voltage of each power supply and the status of each output circuit’s fuse.  The power supply voltages and fuse states shall be reported via a communication network to the sign controller and reported to Central by the sign controller.
The power supplies used to power the LED pixel modules shall be identical and interchangeable throughout the VMS.
Each power supply shall be protected by an independent surge protector.
Regulated DC power supplies shall conform to the following specifications:
· Nominal output voltage of 12, 24, or 48 VDC +/- 10% unless otherwise approved
· Operating input voltage range shall be a minimum of 90 to 260 VAC
· Operating temperature range shall be as specified in NEMA Standards Publication TS 4
· Maximum output power rating shall be maintained over a minimum temperature range as specified in NEMA Standards Publication TS 4.
· Power supply efficiency shall be a minimum of 80%
· Power factor rating shall be a minimum of 0.95
· Power supply input circuit shall be fused
· Automatic output shut down if the power supply overheats or one of the following output faults occurs: over-voltage, short circuit, or over-current
· Maximum allowable power supply weight shall be 15 pounds.
· Power supplies shall be UL listed
· Printed circuit boards shall be protected by a silicone conformal coating 
[bookmark: _Hlk47428423]Control Systems
The VMS shall be controlled by primary and auxiliary locations in compliance with Subection 918.54(D) of these specifications.
Environmental Monitoring Systems
The VMS shall include sensors that monitor and report ambient (external) light level and temperature, as well as the internal temperature.
1. Ambient Light Measurement
Sensors that measure the outdoor ambient light level at the HCMS site shall be mounted in-line with the HCMS housing walls.  This ambient light measurement system shall consist of two (2) electronic light sensors.  The light sensors shall be placed such that they measure the ambient light levels striking the front and rear of the HCMS.  The HCMS sign controller shall continuously monitor the light sensors and adjust the LED display matrix intensity to a level that creates a legible message on the VMS face. The VMS shall allow for remote adjustment of the light sensor measurement to display intensity table from the central server software.
Ambient Temperature Measurement
A minimum of one (1) ambient temperature sensor shall be mounted to either the rear wall or bottom side of the HCMS housing. An ambient outdoor temperature sensor shall be placed such that it is never in direct contact with sunlight.  The external temperature sensor reading shall be continuously monitored by the HCMS sign controller and shall be reported to the HCMS control software upon request.
Internal Temperature Measurement
The VMS shall contain a minimum of two (2) temperature sensors that are mounted near the top of the VMS interior. The temperature sensor(s) shall measure the temperature of air in the cabinet over a minimum range from -40°F to + 176°F (-40°C to 80°C). The temperatures from the sensors shall be continuously measured and monitored by the sign controller. A temperature reading greater than a user selectable critical temperature shall cause the sign to go to blank and the sign controller shall report this action to the central controller.  This user selectable critical temperature shall be capable of being changed by the central controller or laptop computer. The central controller and laptop computers shall have the ability to read temperature measurements from the sign controller. The internal temperature sensor’s outputs shall be continuously monitored by the HCMS sign controller and shall be reported to the VMS control software upon request.
Interior VMS Environmental Control
The VMS shall contain systems for cabinet ventilation and safe over-temperature shutdown.
1. Housing Ventilation System
The VMS housing shall contain a thermostatically controlled ventilation system designed to keep the internal VMS air temperature lower than +140°F (+60°C), when the outdoor ambient temperature is +115°F (+46°C) or less.
Cooling fans shall be the ball-bearing type and shall be mounted in a line across the rear of the VMS housing wall. One fan at a minimum shall be installed per each exhaust port. Intake ports shall be located in a line across the rear VMS wall. 
Each ventilation fan shall contain a sensor to monitor its rotational speed, measured in revolutions per minute. The fan speed shall be reported via a communication network to the sign controller upon request. Alternatively, the ventilation system status may be monitored by airflow sensors in-line with the ventilation air stream. The airflow sensors shall be sufficiently dampened to prevent oscillations and false indications.
An aluminum hood or louvers attached to the rear wall of the VMS shall cover each air intake and exhaust port. Openings shall be screened to prevent the entrance of insects and small animals. All intake and exhaust ports shall be designed to prevent blowing rain from entering the VMS.
Over Temperature Safety Shutdown
The HCMS controller shall automatically shut down the LED modules to prevent damaging the LED’s if the measured internal cabinet air temperature exceeds a maximum threshold temperature. The threshold temperature shall be configurable and shall have a default factory setting of 140°F (+60°C).
Sign Controller Signal Interface
Communication signals from the sign controller in a ground-mounted controller cabinet to the VMS shall use redundant fiber optic cables. Each VMS shall have two (2) duplex fiber optic communication ports for connection to the sign controller. A failure of either communications port or fiber optic cable shall not interrupt communications through the other communications port.  It shall also be possible to connect multiple VMS to a single controller in a ring configuration using the redundant communication ports.
The VMS fiber optic cable shall comply with the following specifications:
· [bookmark: _Hlk39214300]62.5/125 or 50/125 μm diameter multi-mode fibers
· ST, SC, or LC style connectors to match style of controller connector
· Rated for indoor/outdoor use
· UL-rated
· PVC outer jacket
· Tight buffer inner jacket
· Operating temperature range:  as specified for the sign and outdoor equipment.
[bookmark: _Hlk38028885]The Contractor shall furnish and install fiber optic cable for connection to the ground-level control cabinet.  A minimum of six (6) fibers shall be provided with one (1) for controller to sign commands, one (1) for sign to controller responses, and four (4) spares. All fiber strands, whether used or spare, shall be terminated at both ends by the installer.  The fibers shall terminate in a mounted termination panel or connectorized block at both ends and shall be connected to the sign controller and sign interface by way of flexible and durable fiber optic patch cords.
[bookmark: _Toc47350220]Changeable Message Sign (CMS) Section
1. General Requirements
This Subparagraph describes the minimum construction and operational functionality requirements for the rotary drum portion of the rear access HCMS.  The HCMS Manufacturer shall provide all the materials and services necessary for the HCMS and associated equipment that fully comply with the functional requirements specified herein, including incidental items that may have been inadvertently omitted.
The rotary drum CMS, the sign messages and sign types by location, sample letter size, and letter style shall be as shown in the Contract Drawings. Each drum shall be able to display three or four discrete messages, as shown in the report. Corrosion resistance shall be provided for all internal sign components.  The CMS shall include a minimum number of moving parts, sub-assemblies and points of failure. 
1. Sign Controller
The sign controller shall be as specified in Section 918.54(D) of these specifications. 
1. Rotating Drums
The drums shall provide the capability of displaying three or four message selections per drum, as shown in the plans. Each drum frame shall be constructed as a rigid truss or tube and shall be designed to AASHTO standards with minimal deflection due to the rotors own weight, wind load forces, and the weight of the attached sign panels, and to allow for proper operation. The drums shall rotate on concentric shafts supported by self-aligning end bearing assemblies. The drum message face shall not constitute structural members of the drum assembly.
Drums shall be designed to drain any precipitated or condensed moisture that may accumulate internally. An external rain lip shall be included at the top of each drum aperture. Sign face openings shall have Teflon coated polyester fabric dust wipers to protect the sign interior from moisture, dust and contaminants.
Each drum shall accommodate either three or four removable, flat, distortion free sign panels, as shown in the plans. The end bearings shall be sealed and permanently lubricated to eliminate the need for periodic service.
It shall be possible to change the message copy on each drum face from the back of the sign by replacing the face panels. Replaceable message panels shall consist of single-piece aluminum sheets with shop applied reflective sheeting, graphics and text. The message panels shall be securely fastened to the drums with removable corrosion-resistant colored hardware to match the panel sheeting.
Each drum rotor shall have one motor and drive mechanism.  Multiple rotors as part of the same sign shall all move together as a group, but operated and monitored individually by the sign controller. Split drum rotors, for Type 2 HCMS, shall be coupled via a stainless steel roller chain.  Fabric belt coupling is not acceptable.
1. Drive Motors
The entire drive mechanism shall be installed in a weather-tight enclosure in the sign housing. All components of the mechanism shall be sealed and permanently lubricated to eliminate the need for periodic service requirements. The gear box shall be lubricated with synthetic lubricant to prevent congealing at extreme low temperatures.
All major components of the drum drive assembly shall be readily available, over-the-counter parts requiring no modification.  The motor shall be low voltage (less than 120V), wash-down rated (extreme environment), with a stainless steel housing.  The Proposer is responsible for selecting the specific motor voltage and power supply location to ensure operation of the sign in accordance with the stated requirements.  Minimum rotation speed shall be 6 RPM. 
Drum rotation shall be bi-directional.  The direction of drum rotation, as determined by the sign controller, shall be based on the shortest rotational distance to the selected message face. 
Each drum drive assembly shall incorporate a magnetic-disk brake to stop and maintain drum position. The brake assembly shall be engaged when de-energized to stop and maintain drum position in the event of power or control system failure.  A local, mechanical release for the brakes shall be provided such that each motor assembly may be manually rotated by a hand crank.
Each sign shall be equipped with a removable hand crank for manual drum rotation. One hand crank shall be secured in each sign enclosure in an easily accessible location.  It shall also be possible to operate the hand crank control from a standard cordless drill.  If an adaptor is required for drill operation of the hand crank control, the adaptor shall be supplied and secured in each sign enclosure.
Each sign shall incorporate in the drive component enclosure a maintenance/test panel. Each maintenance panel shall have a Safety Test Switch located in close proximity to the drive motor. This switch shall include an ON/OFF/MOMENTARY-ON configuration. The purpose of this switch is to provide a safety disconnect while performing maintenance on the rotor drive system and to provide a functional test of drive system components exclusive of all automatic control components.
Each rotor shall be actuated by solid state load switches located in close proximity to its respective drive motor (One for the motor and one for the brake).  Electro-mechanical relays shall not be used.
Each rotating drum compartment shall incorporate a door safety switch to prevent inadvertent rotor actuation during maintenance. If multiple switches are required, the switches shall be wired such that rotor activation shall be prevented if any one drum compartment door is opened.  The sign controller shall initiate a “door open” error indication when any of the drum compartment doors are open.  Opening the motor drive compartment or AC power compartment doors shall cause the controller to initiate a door open error indication, but not stop drum rotation.
Rotor Position Requirements
Each revolving rotor assembly shall be designed such that the rotor stops in parallel alignment with the face of the sign, with a tolerance of 1 degree over rotation or under rotation. The sign face positioning shall not be affected by wind loads, vibration, etc.  It shall be possible to individually adjust and store the final stop point of each drum face by way of the sign controller software.
The position of each drum shall be monitored with a solid-state absolute position encoder.  The encoder shall be an integral part of the drive system located within a weather tight enclosure in the sign housing.  The encoder output shall be used to enable the controller to set the drum position and to report the exact drum position to the control software.
Drum Illumination
While illumination of the reflective sheeting is typically achieved by vehicle headlights at night, many of the HCMS will be positioned in areas where there are tight geometric curves in the roadway.  Under these circumstances, headlights do not illuminate the signs with sufficient time for motorists to read and distinguish the message.  As such, it is necessary provide illumination of the CMS portion of the HCMS.  Each rotary drum shall be illuminated using LED “strip” lighting.  This LED light strip may be incorporated into the rain-lip as a part of each drum line section, or as otherwise recommended by the HCMS Manufacturer.  The Manufacturer shall demonstrate that this lighting, its distribution and uniformity is factory tested prior to final fabrication.  The lighting shall not bleed onto the VMS portion of the HCMS sign display.  Ideally, the lighting should be balanced with the VMS intensity to provide a uniform appearance at night.
Drum face lighting shall be controlled by the sign controller.  The sign controller shall monitor ambient light conditions and, based on configurable thresholds, activate a solid state relay to turn the lighting on or off.  For installations where more than one HCMS is installed on one sign structure, the lighting control shall be interlocked so that all sign lighting turns on or off at the same time.
[bookmark: _Toc47350221]HCMS Controller
This Paragraph describes the minimum specifications for the HCMS controller to be provided with the contract. Each HCMS shall include a sign controller, and associated equipment.  The HCMS Manufacturer shall provide all the materials, software, and services necessary to install HCMS controllers and associated equipment that fully comply with the functional requirements specified herein, including incidental items that may have been inadvertently omitted.
1. General Requirements
Ideally, the HCMS shall contain a single HCMS controller that controls both the LED VMS and the rotary drum CMS segments included in the HCMS.  Additionally, an auxiliary control capability shall be included as specified in Subparagraph 918.54(D)(18).  Both the VMS and CMS portions of the sign should be treated as one single display by the HCMS controller.  This is to ensure that the sign is operated and monitored as a single Hybrid Changeable Message Sign and there are no conflicting messages between the VMS and CMS sections.  If a single controller for the CMS and VMS sections of the HCMS cannot be provided, the HCMS manufacturer must provide software to link the independent controllers for unified operation and to prevent conflicting messages.
The sign controller shall meet the following operational requirements:
· Communicate using the NTCIP v2 protocol or later.
· Contain memory for storing changeable and permanent messages, schedules, and other necessary files for controller operation.
· Include a front panel user interface with an LCD display, or equivalent, and a keypad for direct operation and diagnostics as described herein.
· Contain a minimum of two (2) NTCIP–compliant RS232 communication ports with DB9 connectors.
· Contain a minimum of two (2) NTCIP-compliant Ethernet ports with RJ45 connectors 
· Contain firmware (embedded software) that shall monitor all external and internal sensors and communication inputs and control the display modules as directed by external control software and the front panel interface. NTCIP shall be natively supported in the HCMS controller.  External protocol converter or translator devices are not allowed.
· Contain sufficient inputs and outputs to provide control and feedback for the drum sign segments contained in the HCMS.
· All control capability required for each HCMS site shall fit within the space available within the System Control Cabinet (SCC) specified in Specification Section 918.19.
· HCMS installations may be composed of two separate Hybrid Signs mounted on a single structure.  Both HCMS in this configuration shall be controlled by equipment contained in a single SCC.
1. [bookmark: _Hlk47430743]Controller Location
The primary sign controller and associated communication equipment may be installed either inside the SCC or sign enclosure. Auxiliary control capability shall be installed as needed to provide keypad and display access to the controller from both the SCC and sign enclosure.
1. Environmental
The sign controller shall meet the environmental requirements defined in NEMA Standards Publication TS 4, Hardware Standards for Dynamic Message Signs (DMS), with NTCIP Requirements.
1. Sign Controller Functions
The sign controller shall be controlled from the Authority’s existing Central Controller or a laptop computer, which shall specify the appropriate display.  The sign controller shall be capable of controlling at least one LED VMS sign section and two drum sign rotors, each rotor having three or four faces.  This sign controller and its software shall perform the following functions: 
· Display a message 
· Report errors and failures, including: 
 (1)  Data Transmission error 
 (2)  Receipt of invalid data 
 (3)  Communications failure recovery 
 (4)  HCMS component failure (failure of any rotary drum to reach its required position, VMS pixel error, power supply failure, etc.) 
 (5)  Power recovery
· Message and status monitoring: 
The sign controller shall transmit a return message to the Central Controller whenever it receives a valid transmission requesting sign status. The return message shall contain the following:
(1)  Address or ID of the sign 
(2)  Message that is actually displayed, to include position verification feedback of each rotor based on the output of the encoder position using NTCIP standards. 
(3)  Message source information (Central, Local, etc.)
(4)  Device error codes
(5)  Uninterruptible power supply status
· Severe error condition response: 
The sign controller shall report severe error conditions to the central controller. The severe error conditions are: 
(1)  AC power failure. 
(2)  AC power recovery. 
(3)  Surge protection has been tripped
· Communication Failure
In the event the central controller fails to communicate within a programmable time limit with the sign controller, the sign shall respond per the requirements of NTCIP. This function shall apply only when the sign controller is in central control mode. 
· Sign Failure
Failure of any sign section shall not affect the operation of any other sign section in the system. 
· Power Failure
The sign controller shall maintain its internal time clock during power outages less than 255 minutes and display the proper message when power is restored. 
· Remote Reset
The sign controller shall be capable of being remotely reset from the central controller. 
1. Operational Requirements
1. Front Panel User Interface
The sign controller’s front panel shall include a keypad and LCD.  These devices shall be used to perform the following functions with the sign controller and HCMS:
•	Monitor the current status of the HCMS, including the status of all sensors, a what-you-see-is-what-you-get (WYSIWYG) representation of the message visible on the LED VMS display face, and an indication of the rotational position and displayed face text of each CMS drum
•	Perform diagnostics testing and monitoring of various system components, including pixels, power systems, sensors, drum rotation, and more
•	Activate LED VMS messages stored in memory and activate associated drum displays
•	Configure display parameters, including display size and colors
•	Configure communications port settings and NTCIP options
The front panel interface shall also include:
•	Power switch to turn the controller on and off
•	“Local/remote” switch that places the controller in local mode such that it can be controlled from the front panel interface, instead of via the primary NTCIP communication channel
•	Reset switch to quickly restart the controller
Memory
The sign controller shall have non-volatile electronically changeable memory.  This memory shall be formed by flash or battery-backed static RAM integrated circuits that retain the data in memory indefinitely following a power loss.  This changeable memory shall be used to store messages and schedules.  The controller memory shall be capable of storing a minimum of 100 changeable messages in non-volatile RAM.
Internal Clock
The HCMS sign controller shall contain a computer-readable clock that has a battery backup circuit. The controller shall allow for connection to a Network Time Protocol (NTP) sever for synchronization of the internal clock.
1. Communications
All remote communication ports shall be NTCIP-compatible as defined in the “Requirements for NTCIP Compatibility” section of these specifications. 
1. Communication Mode
The HCMS sign controller shall be able to receive instructions from and provide information to a computer containing HCMS control software using the following communication modes:
•	Remotely via direct, fiber, or wireless communications with a remotely located computer.  The system communications backbone, as well as all field modems or signal converters, will provide the HCMS sign controller with an Ethernet signal.
•	Locally via direct connection with a laptop computer that is connected directly to the sign controller using any of the following connections: RS232, USB,  or Ethernet.
Serial Communication Port
The HCMS controller shall contain a minimum of one (1) serial communication port.  This port shall support a direct communication interface for local laptop control using either a DB9 or USB connector.
The baud rate, connection type, and NTCIP communication protocol shall be configurable.  The port must support all typical serial baud ranging from 1200 to 115,200 baud.  The port shall be capable of supporting the NTCIP 2103 (PPP), NTCIP 2201 (Null), and NTCIP 2202 (Internet) transport profiles.  Only one of each of the transport and sub network profiles shall be active at any time on the port.
Ethernet Port
The HCMS controller shall contain a minimum of one (1) 10/100Base-T Ethernet communication port for communicating from the central control system to the HCMS sign controller.  The Ethernet port shall have a standard RJ45 connector.
Communications on the Ethernet port shall be NTCIP-compatible using the NTCIP 2202 Internet transport profile and the NTCIP 2104 Ethernet sub network profile.  This shall permit the controller to be operated on any typical Ethernet network using the TCP/IP and UDP/IP protocols.
Controller Addressing
The HCMS controller shall use the NTCIP 2104 (Ethernet) network protocol with a static v4 IP address.  Both the IP address and subnet shall be configurable.  The controller addressing shall be configurable through the front panel user interface.
Transient Protection
The serial and Ethernet communication ports in the HCMS controller shall be protected with surge protection between each signal line and ground.  This surge protection shall be integrated internally within the controller.
1. HCMS Control Outputs
HCMS sign controller(s) located in the ground level SCC shall transmit and receive data packets to and from the HCMS via dedicated fiber optic cables.  The controller shall communicate with all sensors, drivers, and other devices utilizing a bus network running throughout the HCMS.
Data transferred shall include pixel control and monitoring, drum control and monitoring, sensor values, and I/O readings from various devices, such as door sensors and power supply monitors.  Pixel data shall include the states to be displayed on the sign face as well as diagnostic data retrieved from the LED drivers.
An absolute encoder shall be utilized to monitor the position of each drum.  Adequate surge protection shall be installed to mitigate the effects of spikes that result from motor operation and all other sources.
1. Messaging
The HCMS controller shall have the ability to display messages on the VMS display face and drum sign segments as required herein. 
1. Message Presentation on the VMS Display Matrix
The sign controller shall control the LED drivers in a manner that causes the desired message to display on the VMS sign.  At a minimum, the sign controller shall support the following features as described in the VMS specification:
•	Display of alpha numeric characters, including letters, numbers, and punctuation
•	Selection of particular character font’s style
•	Horizontal alignment of text on the display, including left, center, and right justification
•	Vertical alignment of text on the display, including top, middle, and bottom justification
•	Adjusting the spacing horizontally between characters or vertically between lines of text
•	Alternating between pages of a multiple-page message
•	Display of graphic bitmaps of various sizes ranging from very small to the size of the entire VMS matrix
•	Simultaneous display of character fonts over graphic images
Message Presentation on the CMS
The sign controller shall control the CMS rotary drums to display the preconfigured arrangement of drum faces for the selected message.  The controller display shall present a menu of message choices showing a text representation of each message. It shall be possible to select and display a desired message from the controller keypad.
VMS Message Effects
The VMS shall be able to display messages using the following types of effects:
•	Static Message – The selected message is displayed continuously on the face until the sign controller blanks the sign or causes the display of another message.
•	Flashing Message – All or part of a message is displayed and blanked alternately at rates between 0.1 seconds and 9.9 seconds.  The flash rate is user programmable in increments of 0.1 seconds.
•	Scrolling Message – The message moves across the display face from one side to the other. The direction of travel is user selectable as either left-to-right or right-to-left.
•	Multiple-Page Message – A message contains up to six different pages of information, with each page filling the entire pixel matrix.  Each page’s display time is user programmable from 0.1 seconds to 25.5 seconds, and adjustable in increments of 0.1 seconds.
1. Message Change Sequence
HCMS message activation shall operate in the following sequence of events:
· Blank all LED VMS sections
· Verify that all VMS are blank
· Roll CMS drums to selected message display
· Verify that all CMS drums are in the correct position to display the selected message
· Post selected message on VMS
· Verify that all VMS are displaying the selected message
Failure of any sequential step shall cause the sequence to stop and the controller to report to the central server an error message along with the currently displayed message information.  Local control of the specified message change sequence is preferred, but if this not possible, the sequence may be controlled by the central server.  At locations where two HCMS are installed on the same structure as a functional pair, the message change sequence of the two signs shall occur simultaneously to prevent a temporary message mismatch.
1. Message Activation
Messages shall be activated on the HCMS in three ways:
· Manual – An operator using the front panel LCD/keypad interface, local control panel switches, or NTCIP-compatible control software manually instructs a particular message to be activated.
· Schedule – The internal time-based scheduler in the controller may be configured to activate messages at programmable times and dates.  Prior to activation, these messages and their activation times and dates shall be configured using the control software.  (Alternatively, schedules may be stored and managed in the Central controller).
· Events – Certain events, such as a communication or power loss, shall trigger an event response when they occur.  These events shall be configured using the control software.  Configurable event responses shall include the ability to blank the sign, post a pre-configured default message, or retain the existing message display.

A displayed message shall remain on the sign until one of the following occurs:
· The message’s duration timeout expires.
· The controller receives a command to change the message.
· The controller receives a command to blank the sign.
· The schedule stored in the controller’s memory (or stored and managed in the Central controller) indicates that it is time to activate a different message.
· A special event, such as a loss of communication, occurs that is linked to message activation.
It shall be possible to confer a “priority” status onto any message, and a command to display a higher priority message shall cause any lower priority message to be overridden.
1. Schedule Activation
The HCMS sign controller shall support the activation of messages based on a time/date-based schedule, stored either in the sign controller, or in the Central controller).  The format and operation of the message scheduler shall be per the NTCIP 1201 and NTCIP 1203 standards.
1. Display of Alphanumeric Text
The HCMS sign controller shall support the storage and use of a minimum of twenty (20) font sets with which messages can be formatted and displayed.  Each font shall support up to 255 characters.  All text font files shall include the following characters:
· The letters “A” through “Z”, in both upper and lower case
· Decimal digits “0” through “9”
· A blank space
· Eight (8) directional arrows
· Punctuation marks, such as: .  , ! ? – ‘ ’ “ ” : ;
· Special characters, such as: # & * + / ( ) [ ] < > @
· The HCMS Manufacturer shall provide the HCMS controller with the following fonts preinstalled.  The controller shall support changing or replacing these fonts from the central software using NTCIP. All font characters are variable width except where indicated otherwise.
	Pixel Array
	Character
Height (approx.)
	Character
Width (avg.)
	Stroke Width
(pixels)
	Comments

	20x12
	16”
	9.5”
	3
	Small

	20x16
	16”
	12.5”
	4
	Small – MUTCD *

	23x15
	18”
	12”
	3
	Standard

	23x15
	18”
	12”
	3
	Standard, fixed width

	23x17
	18”
	13.5
	3
	Standard, wide

	23x19
	18”
	14”
	4
	Standard – MUTCD *

	24x15
	19”
	12”
	3
	Tall

	24x15
	19”
	12”
	3
	Tall, fixed width

	24x19
	19”
	15”
	4
	Tall – MUTCD *


*  Note:  Fonts commented as “MUTCD” in the table above shall be made to simulate the appearance and size requirements of the Manual on Uniform Traffic Control Devices (MUTCD) and the “Standard Highway Signs and Markings” (SHSM) Book for Series E-Modified text characters.
1. Display of Graphic Images
The VMS control software shall support the inclusion of graphics in messages in accordance with NTCIP 1203 v2.  The VMS may support graphics that exceed current NTCIP limitations by using manufacturer-specific MIB objects and MULTI tags.
1. VMS Intensity Control
The HCMS controller shall provide a means to change the brightness of the display matrix manually or automatically.  The manual control will allow the user to select one of at least 100 intensity levels, which will be communicated to the LED drivers in the VMS.  The brightness shall remain at that level until the user changes the level or sets the controller to automatic mode.
The automatic intensity control mode shall monitor the ambient light sensors of the VMS and use a mathematical algorithm to automatically select one of 100 or more intensity levels.  The intensity level shall then be transmitted to the LED drivers in the VMS.  The controller shall allow the adjustment of display intensity settings under various lighting conditions remotely from the central control software.
The intensity control mode, manual or automatic, shall be settable via NTCIP using the control software and via the front panel interface.  The manual brightness level shall be settable via the software and front panel.  The mode and brightness level shall be monitored from both the software and front panel interfaces.
1. Permanent Messages
HCMS controller(s) shall have the ability to store and activate NTCIP compliant permanent messages. A software utility or other means shall be provided to remotely download permanent message and support files to the HCMS controller.  It shall also be possible to download changeable messages from the central server, store them in the HCMS controller, and display them on the sign.
1. System Status Monitoring and Diagnostic Testing
The HCMS controller shall be capable of monitoring the status of many of the HCMS components and subsystems in real-time and/or manual modes, depending on the component or system.  The following sections detail the status and diagnostic information that shall be provided by the controller.  All of this status and diagnostic data shall be available via the front panel LCD screen and shall be transmitted via NTCIP to control software upon request.
1. Message Display Status
The HCMS controller shall be capable of monitoring and displaying the currently active VMS message (if any) on the controller’s front panel LCD display.  This display shall be in a WYSIWYG (What You See Is What You Get) format.  What is viewed on the HCMS control computer monitor shall be a scaled representation of how a message will appear when it is being displayed on the HCMS.  Similarly, after a pixel diagnostic test routine has been run, what you see on the control computer monitor shall be a scaled representation of the functional status of each pixel in the VMS display matrix.  This term does not refer to methodologies called “WYSIWYG” (or similar), that simply simulate what is being displayed on a VMS (such as, for example, by not directly monitoring the electrical current flowing through each string of LED’s in all LED pixels).  With regards to the rotary drum portion of the display, the HCMS controller shall be capable of monitoring and displaying the current rotational position and displayed face of each drum in the rotating drum portion of the sign.
LED Pixel Testing
Upon command from either the front panel control interface or via NTCIP from remote control software, the sign controller shall direct all of the LED modules to perform diagnostic tests of all their pixels.  The controller shall then collect and report the results of the pixel testing. 
The controller shall also be capable of automatically detecting in real-time the status of each of the display’s pixels and reporting their on/off status.  This monitoring shall take place without interfering with the display of data on the VMS face.
Rotary Drum Testing
The controller shall be capable of automatically rolling the message drums to each drum face or preset message position, stopping briefly at each position or preset message, and measure the rotational speed, stop point, and angular position for each message change.  The drums shall revert back to their original position after completion of the test and the controller shall report the measured test results.
Power Supply Operation
The sign controller shall monitor and report the functional status of all regulated DC power supplies located in the HCMS by monitoring diagnostic outputs located on the supplies.  The controller shall monitor the output voltage of each power supply and the status of each output fuse.  The power supply voltages shall be measured to the nearest tenth of a volt and the fuse status shall be indicated as pass or fail.
Fan or Ventilation Operation
The controller shall monitor the status of the fans using a tachometer integrated into each fan and report the status back to the central controller. Alternatively, the controller shall monitor the airflow in the ventilation system and report the status back to the central controller.
Door Status
The HCMS controller shall monitor the status of all System Control Cabinet and HCMS doors.  The sign controller shall report the open or closed door status back to the central controller.
Environmental Conditions
The HCMS controller shall monitor and report the readings of all light, temperature, and humidity sensors installed in the HCMS housing. The HCMS controller shall also monitor and report the internal temperature of the sign controller.
1. Error Notification
The HCMS sign controller shall be capable of automatically informing a maintenance operator (via the local LCD panel) and the central control system (via NTCIP communication) of the occurrence of important events and subsystem failures.
All major component and subsystem errors shall be indicated on the controller’s LCD front panel.
The controller shall be capable of sending event notifications to the central controller in response to regular status polling, a manually initiated status update command, or via SNMP “traps” as allowed by NTCIP.  When one of these events occurs, the sign controller shall create a data packet for transmission to the central controller that shall contain details about the event.  The transmission of traps shall be governed by the NTCIP standards.  The controller shall be configurable to enable or disable the transmission of traps for each event or error type.  This configuration shall include the automatic initiation of these traps, including establishing modem connections if appropriate, when the NTCIP network permits transmission initiation by the sign controller.
The following sections list errors and events that the controller shall report as defined above.
1. Over Temperature Shutdown
The HCMS controller shall continuously monitor the VMS housing’s temperature sensors and shall automatically shut down the VMS if the internal cabinet temperature exceeds a safety threshold.  This threshold shall have a default value of +140ºF (60ºC) and shall be configurable at the controller. 
If the temperature approaches the threshold, the controller shall reduce the brightness of the VMS sign face.  If the temperature continues to increase and exceeds that threshold, the controller shall trigger a warning notification event and blank the face of the sign.   The sign face shall remain blank until the temperature begins to drop.  As the temperature drops, the controller shall gradually increase the brightness of the display face, eventually returning to normal brightness.
The sign controller shall employ an algorithm to control the above brightness reductions and increases utilizing hysteresis to ensure that the display face does not visibly flicker as the temperature changes.
The event notifications sent for over temperature situations shall include visual indication on the controller’s front panel LCD, as well as a trap notification sent to the central control system.
Controller Restart
When the HCMS controller detects that it has been restarted due to a manual reset or error condition, it shall send a trap notification to the central controller.  It shall also automatically activate the NTCIP reset message if it is configured to do so. 
Power Loss
When the HCMS controller detects that it has lost power, it shall automatically indicate that on the front panel LCD.  It shall also send a trap notification to the central controller and activate the NTCIP power loss message if configured to do so.
Power System Failure
The HCMS controller shall automatically monitor the major power systems in the sign and detect when one of them has failed.  These failures shall be reported on the front panel LCD and transmitted to the central controller if configured to do so.
Door Open
When the sign controller detects that one of the sign cabinet or control cabinet doors has been opened, it shall transmit a trap to the central controller indicating which door has opened.
Communication Loss
The HCMS controller shall monitor the frequency of communication packets from the central controller.  If the controller detects that communication has not occurred between the sign controller and central controller for longer than a configurable timeout, then the sign controller shall automatically activate a communication loss message as defined by NTCIP.  This communication loss message shall be configurable and may be disabled as allowed by NTCIP.
1. Auxiliary Control
The HCMS shall include auxiliary control capability that will provide a secondary user interface for HCMS control, configuration, and maintenance from the System Controller Cabinet and the sign housing.  The auxiliary control interface shall meet the same electrical, mechanical, and environmental specifications as the HCMS controller except that it shall communicate with the primary sign controller, not with the central controller.   
1. Interface
The auxiliary control location shall offer identical functionality as is available at the primary controller. Regardless of placement of the primary controller, the local SCC cabinet shall include an LCD panel and keypad. It shall also contain a local/remote switch, a reset switch, status LEDs, and one NTCIP compatible serial communication port that meet the same specifications as the HCMS controller. The interface from a location other than the SCC may use a software interface via a secure connection from a technician’s laptop computer in lieu if a matching keypad and LCD display. 
HCMS Control Interface
The auxiliary control interface shall include an identical menu system to the HCMS controller with all of its features and functionality. 
Location
If the primary sign controller is located in the SCC, the auxiliary control location shall be located inside the HCMS cabinet to facilitate operation by maintenance workers while working on the HCMS. If the primary sign controller is located in the sign cabinet, the auxiliary control location shall be located in the SCC to facilitate sign operation while working in the SCC.
Controller Signal Interface
The auxiliary control location shall interface to the HCMS controller using either outdoor rated fiber optic cable, outdoor rated and surge protected twisted pair cable, or a secure wireless connection. It shall be capable of operating up to 1000 feet from the HCMS controller.
Virtual Auxiliary Control
As an acceptable alternative to the physical auxiliary controller specified above, a Virtual Auxiliary Control (VAC) application may be furnished and shall be capable of locally communicating and controlling the VMS controller from a laptop computer or an Android OS smart phone.  The VMS controller shall communicate with the application over encrypted Wi-Fi using AES-256 encryption.  The VAC application shall include a graphical user interface with all of the configuration, operation, and diagnostic functions and features available from the VMS controller interface.
The VAC Wi-Fi access point shall be located in the SCC.  It shall have an operating temperature range meeting or exceeding that of the sign controller and it shall have an internal antenna capable of communicating with a device located on or near the VMS structure.  The Wi-Fi access point shall be fully compatible with the Authority’s Cisco network management software.
1. Coordinated Operation of Double Signs
The sign controller shall be capable of being controlled from the central controller or a laptop computer.  Each sign controller shall be capable of controlling one entire HCMS consisting of one LED VMS and one or two drum rotors. Where there are two HCMS to be installed on a single structure (2 signs per location), it is essential that the two HCMS controllers be electronically interconnected such that one single message command can control both signs, since these sign messages are typically coordinated at ramp or mainline splits, for traffic operations.   This electronic interlocking may be done locally as designed by the HCMS Manufacturer, or through the use of a single controller capable of controlling a combined total of 2 LED VMS and 4 drum rotors. 
1. Local Manual Control
Local manual control is essential for HCMS operation with respect to maintaining critical messages under either emergency operations or maintenance of the HCMS.
Local manual/emergency operation shall be based on four required levels of local control as follows:
1. Level 1 Drum Control
The lowest level of local manual/emergency control shall be to turn the drums through the use of a handcrank. Handcrank operation shall be capable by mechanically, and simply releasing the drum brake at the rear of the sign and inserting the provided handcrank into the gear assembly for manual rotation. This should only be accomplished with power removed to the drum motor. VMS operation should still be possible without disruption.
Level 2 Drum Control:
The next level of local manual control shall be to electrically control each individual drum through a series of switches within the drum control compartment of the sign. Drum switch control shall include the ability to select a specific drum and continuously rotate it to any position. It shall also be possible to select a specific drum face and have the drum rotate and stop at the selected face.  This level of control is mainly intended for maintenance and calibration purposes.  Level 2 control is only intended to operate the CMS portion (rotary drums) of the HCMS and should not affect VMS operation in any way, even if a VMS message is currently displayed.
Level 3 Drum and VMS Control
The next level of local manual/emergency control shall be to turn the drums and operate the VMS through the keypad and display of the primary or auxiliary control interface. It shall be possible to select and display preconfigured messages on the CMS and VMS portions of the HCMS through the local controller user interface. This level of control is mainly intended for diagnostic purposes.
Level 4 Drum and VMS Control
The highest level of local control is through local message selection switches for complete and simple local operation of the HCMS for various roadway closures or emergency conditions without relying on access or knowledge of the master controller. The local control switches shall be accessible through a small switch compartment door installed in the front door of the SCC. The local control compartment shall include a master activation pushbutton switch and six (6) pushbutton message selection switches.  The drums should turn and stop in the correct position and the VMS display should change to the correct message after the master switch and a single message selection switch are simultaneously depressed for several seconds. A laminated graphic representation of the programmed messages and associated selection switches shall be attached inside the manual control compartment for reference. This level of control is intended for when there is a communications failure between the sign and central controller. 

Normal HCMS Operation
	Means
	User Interface
	Controls
	Position Control

	Remote Control
	Central Control Software
	CMS/VMS combined
	Yes

	Local Control (at SCC)
	n/a
	n/a
	n/a

	Local Control (at Rear of Sign)
	n/a
	n/a
	n/a

	Handcrank
	n/a
	n/a
	n/a




Local Operation (Level 1) - Manual Drum Control
	Means
	Interface
	*Controls
	Position Control

	Remote Control
	n/a
	n/a
	n/a

	Local Control (at SCC)
	n/a
	n/a
	n/a

	Local Control (at Rear of Sign)
	n/a
	n/a
	No

	Handcrank
	n/a
	CMS Single Drum
	No


*VMS continues to operate normally

Local Operation (Level 2) - Manual Motor Control
	Means
	Interface
	*Controls
	Position Control

	Remote Control
	n/a
	n/a
	n/a

	Local Control (at SCC)
	n/a
	n/a
	n/a

	Local Control (at Rear of Sign)
	Internal Switches
	CMS Single Drum
	Yes and No

	Handcrank
	n/a
	n/a
	n/a


*VMS continues to operate normally


Local Operation (Level 3) – Local HCMS Message Control
	Means
	Interface
	*Controls
	Position Control

	Remote Control
	n/a
	n/a
	n/a

	Local Control (at SCC)
	Controller Keypad
	CMS/VMS Combined
	Yes

	Local Control (at Rear of Sign)
	Controller Keypad
	CMS/VMS Combined
	Yes

	Handcrank
	n/a
	n/a
	n/a



Local Operation (Level 4) – Local HCMS Message Control
	Means
	Interface
	*Controls
	Position Control

	Remote Control
	n/a
	n/a
	n/a

	Local Control (at SCC)
	Switch Compartment
	CMS/VMS Combined
	Yes

	Local Control (at Rear of Sign)
	n/a
	n/a
	n/a

	Handcrank
	n/a
	n/a
	n/a






[bookmark: _Toc78463998]Section 919 - Landscaping Materials
[bookmark: _Toc229306869][bookmark: _Toc317167488][bookmark: _Toc78463999]919.10	Seed
The following is added:
Wildflower seed mixtures shall be as follows:
	  Table 919-1 Wildflower Seed Mixture

	Seed Type
	Minimum Purity (%)
	Minimum Germination (%)
	Application Rate (Pounds/Acre)

	Little Bluestem
	90
	60
	15.0

	Milkweed
	90
	60
	5.0

	Goldenrod
	85
	60
	3.0

	Nurse Grass (oats or annual) rye
	90
	60
	1.0

	Total
	
	
	24.0



	  Table 919-2 Wildflower Seed Mixture for Steep Slopes

	Seed Type
	Minimum Purity (%)
	Minimum Germination (%)
	Application Rate (Pounds/Acre)

	Black-eyed Susan
	90
	60
	1.0

	Lance-Leaved Coreopsis
	90
	65
	4.0

	Purple Coneflower
	90
	60
	2.0

	New England Aster
	90
	70
	1.0

	Butterfly Weed
	90
	50
	.5

	Tickseed Sunflower
	90
	50
	.5

	Ox-eyed Daisy
	90
	65
	1.5

	*Mixed Cosmos
	90
	75
	5

	Wild Bergamot
	90
	50
	2

	Sweet Alyssum
	90
	55
	.5

	Sheep Fescue
	90
	85
	2

	Total
	
	
	20.0


*Recommend Spring Seeding Only.
	  Table 919-3 Seed Mixture for Steep Slopes in Pinelands Areas

	Purity Grass Seed Mixture
	Minimum Purity (%)
	Minimum Germination (%)
	Percent of Total Weight of Mixture

	Festuca Longifolia - Hard Fesuce (broken down equally into 2 different varieties)
	90
	85
	40%

	Festuca Ovina - Sheep Fescue
	90
	85
	20%

	Lolium Perenne - Turf Type Perennial Grass
	95
	90
	15%

	Festuca Rubra SSP. Fallax - Chewings Fescue
	95
	90
	10%

	Aesclepias Tuberosa - Butterfly Weed
	90
	50
	5%

	Coreopsis Lanceolata - Lanced Leaved Coreopsis
	90
	65
	5%

	Andropogon Virginicus - Broomsedge
	85
	60
	2%

	Schizachyrium Scoparium - Little Bluestem
	90
	60
	2%

	Rudbeckia Hirta - Black Eyed Susan
	90
	60
	1%

	
	
	TOTAL
	220lbs/acre


Tags and/or identification slips clearly denoting all wildflower seeds in the mixture shall be supplied to the Engineer for approval, before sowing.
Straw mulch and binding shall be as specified in Subsection 919.13.  Hay mulch shall not be utilized.
[bookmark: _Toc78464000]919.29	Wire Rope.
Add the following after the end of the first paragraph:
The material shall conform to ASTM A1007 and ASTM A1023. 
[Include the following with Contracts including Retaining Wall System:]
[bookmark: _Toc78464001]919.47	Retaining Wall System.
The following is added:
Paragraph (F) is renamed to “Retaining Wall Concrete Adhesive.”
[bookmark: _Toc501116015][bookmark: _Toc78464002]919.51	Hydromilling.
Delete this entire Subsection and replace it with the following:
Hydromilling shall be performed by use of a mobile, high-pressure water jetting system with the operating pressure of 40,000 psi, maximum flow of 13 gpm and maximum nozzle rotation speed of 3000 rpm.
[bookmark: _Toc501116016][bookmark: _Toc78464003]Section 920 – Traffic Control Devices
[bookmark: _Toc501116017][bookmark: _Toc78464004]920.04	Flashing Lights.
Delete the entire Subsection and replace it with the following:
Flashing lights shall be amber color, minimum six-inch diameter, battery powered LED lights. The lights shall be capable of being mechanically mounted or affixed to concrete barrier in accordance with the manufacturer’s instructions so as to withstand passing traffic and wind/weather without becoming detached.
[bookmark: _Toc501116018][bookmark: _Toc78464005]920.05	Batteries.
Delete the entire Subsection and replace it with the following:
Batteries shall not contain mercury or cadmium. Batteries shall be lantern type with a minimum life of 30 days under continuous flashing operation. Batteries shall be capable of being fully recharged in no more than one hour from a completely discharged condition.
[bookmark: _Toc501116019][bookmark: _Toc78464006]920.06	Signs and Overlay Panels.
Delete Paragraph (B) and replace it with the following:
Non-Reflective Sign Lettering, Symbols and Border.
Non-reflective sign lettering, symbols and border shall be opaque black vinyl with glossy finish and from the QPL, or an approved equal. Application may be either prior to or after sheeting application. Each sign panel shall also have the Authority identification, as shown on the Plans.
[bookmark: _Toc501116020][bookmark: _Toc78464007]920.07	Folding Sign Stands.
The following is added:
Folding sign stands shall be designed to securely hold wood, aluminum or roll-up signs, and shall include top and bottom brackets to secure the sign. The stand shall include springs and/or dampers to resist signs from coming loose in winds up to 90 mph. The crash performance of the sign stand shall demonstrate that the sign and stand do not become projectiles that may enter the vehicle when struck.
[bookmark: _Toc501116021][bookmark: _Toc78464008]920.08	Concrete Barrier.
Delete the 2nd paragraph and replace it with the following:
Concrete construction barrier and interlocking devices shall be in accordance with the Traffic Protection (TP) Standard Drawings. The Contractor may submit alternate barrier systems with interlocking devices that meet NCHRP Report 350 – Test Level 3 requirements to the Engineer for review and approval.
[bookmark: _Toc501116022][bookmark: _Toc78464009]920.09	Flags.
The following is added:
The reflective sheeting shall meet the following minimum performance criteria:
	Criterion
	Coefficient of Reflection
	Reference

	Initial reflectivity (5° entrance angle, 0.2° observation angle)
	500 average, 330 minimum
	ASTM E908-08, ASTM E810-03

	Abrasion
	100
	CEN – EN 530 Method 2

	Flexing
	100
	ISO 7854 Method A

	Cold fold
	100
	ISO 4675

	Wet reflectivity
	100
	ANSI/ISEA 107-2015



[bookmark: _Toc501116023][bookmark: _Toc78464010]920.10	Removable Wet Weather Pavement Marking Tape.
Delete the 3rd paragraph and Notes (A) through (D) and replace it with the following:
When measured with a handheld retroreflectometer the tape shall have initial, minimum retroreflectance values conforming to:
(A) Dry Condition – ASTM E 1710
Entrance Angle = 88.76°
	Observation Angle
	Specific Luminance

	(Degrees)
	White (Millicandelas per square foot per footcandle)
	Yellow (Millicandelas per square foot per footcandle)

	1.05
	500
	300


Note: The angular aperture of both the photoreceptor and the light projector shall be six minutes of arc. The reference axis shall be taken perpendicular to the test sample.
(B) Continuous Wet Condition – ASTM E 2176
Entrance Angle = 88.76°
	Observation Angle
	Specific Luminance

	(Degrees)
	White (Millicandelas per square foot per footcandle)
	Yellow (Millicandelas per square foot per footcandle)

	1.05
	250
	200



[bookmark: _Toc78464011]920.11	Arrow Board.
Replace requirement (B) with the following:
A minimum peak luminous intensity of 1,000 candela and equipped with photocells that will automatically reduce the luminous intensity to 750 candelas when the ambient light level drops.
Replace the first paragraph after the list of requirements with the following:
Flashing arrow boards shall be equipped with a solar charged battery system. Do not use gasoline powered systems. Securely mount flashing arrow boards on a manufacturer approved 2-wheeled towing trailer.

[bookmark: _Toc501116024][bookmark: _Toc78464012]920.13	Vehicle Lights.
Delete the entire Subsection and replace it with the following:
Vehicle lights shall consist of a minimum of two six-inch diameter flashing or rotating amber lights mounted on or above the top of the vehicle such that they are visible from a 360-degree angle. Lights shall appear to turn on and off regularly from any viewing direction at a rate of 60 to 260 cycles per minute. Flashing lights shall achieve full brightness during each cycle.
[bookmark: _Toc78464013]920.15	Temporary Impact Attenuator.
Delete the entire Subsection and replace it with the following:
Temporary Impact Attenuators shall be a MASH compliant system from the QPL.  All materials shall be as specified by the device manufacturer in compliance with the MASH conforming configuration.
The impact attenuator system shall conform to MASH Test Level 3 (TL-3). MASH compliance shall include a FHWA Federal Aid eligibility letter, if issued by the FHWA, and documentation of MASH compliance including crash test videos, crash test results and/or analysis. Installation and materials shall conform to the manufacturer’s detailed drawings and instructions used to determine MASH compliance.  
Impact attenuators used in a construction zone on a temporary basis may be either re-directive or non-redirective as indicated on the Plans. Re-directive devices shall conform to the requirements of 920.20 Redirective Impact Attenuator.
Components from multiple systems shall not be intermixed.
Sand placed in the modules should be washed concrete sand conforming to ASTM C-33 or equal. 

[bookmark: _Toc501116025][bookmark: _Toc78464014]920.16	Traffic Pylons.
The following is added:
The high-intensity wraps shall be silver (white) retroreflective sheeting meeting the requirements of ASTM D-4956, Type III.
[bookmark: _Toc501116026][bookmark: _Toc78464015]920.17	Modular Glare Screen System.
Delete the 2nd paragraph and replace it with the following:
Reflective tape three (3) inches wide and six (6) inches high shall be applied to the blades every ten (10) feet. The tape shall be high intensity grade reflective sheeting. The tape color shall be white when traffic is to the left and yellow when traffic is to the right. Tape shall be applied vertically centered on the blade on the edge closest to passing traffic.
[bookmark: _Toc501116027][bookmark: _Toc78464016]920.18	Truck Mounted Attenuator.
[bookmark: _Toc501116028]Delete the Subsection and replace it with the following:
The truck mounted attenuator shall be a MASH compliant system from the QPL. All materials shall be as specified by the device manufacturer in compliance with the MASH conforming configuration. 
The truck mounted attenuator shall conform to MASH Test Level 3 (TL-3). MASH compliance shall include a FHWA Federal Aid eligibility letter, if issued by the FHWA, and documentation of MASH compliance including crash test videos, crash test results and/or analysis. Setup and materials shall conform to the manufacturer’s detailed drawings and instructions used to determine MASH compliance.  
The attenuator shall have a minimum of 72 square inches of high intensity orange retroreflective sheeting toward the extremities on each side of the equipment. A minimum of 144 square inches of the sheeting shall be visible from each direction. The rear facing of the attenuator shall have 4-inch wide black stripes on high intensity retroreflective yellow sheeting in an inverted chevron pattern.  All retroreflective sheeting shall meet the requirements of ASTM D-4956, Type III. The attenuator shall have a standard trailer lighting system, including brake lights, taillights, turn signals and ICC bar lights. The truck mounted attenuator shall be attached to the truck in accordance with the manufacturer’s instructions, including hydraulic tilting system and backup structures. 
[bookmark: _Toc78464017]920.20	Non-Gating, Re-Directive Impact Attenuator.
[bookmark: _Toc501116029]Delete the entire Subsection and replace it with the following:
Re-directive impact attenuators for temporary and permanent installations shall be a MASH compliant system from the QPL. All materials (attenuator system, transitions, backplates, connection hardware) shall be as specified by the device manufacturer in compliance with the MASH conforming configuration.  
The impact attenuator system shall be a re-directive device that conforms to MASH Test Level 3 (TL-3). MASH compliance shall include a FHWA Federal Aid eligibility letter, if issued by the FHWA, and documentation of MASH compliance including crash test videos, crash test results and/or analysis. Installation and materials shall conform to the manufacturer’s detailed drawings and instructions used to determine MASH compliance.  
Components from multiple systems shall not be intermixed.
[bookmark: _Toc78464018]Section 922 – Toll Booths, Islands, and Canopies
[bookmark: _Toc501116030][bookmark: _Toc78464019]922.02	Booth Shell.
1. Panels.
Delete the first sentence of the first paragraph and replace with:
Panels shall be stainless steel.
[bookmark: _Toc466046791][bookmark: _Toc501116031][bookmark: _Toc78464020]922.04	Internal Electrical Work
1. Booth Lights.
Delete the entire Paragraph (D) and replace it with the following:
Booth Lights ‑ Booth light fixtures shall contain four (4) cool white 20-Watt fluorescent lamps, recessed type.  The housing shall be 19-gauge steel.  The frame shall be stainless steel with Alba glass panels.  Wiring sockets, high power factor 120 Volt Type Class P trigger start ballasts to operate the lamps shall be provided.  The finish shall be baked white synthetic enamel.  Clips shall be provided for mounting in the booth metal ceiling.
[bookmark: _Toc501116032][bookmark: _Toc78464021]922.05	Toll Islands.
1. Fire Extinguishers and Mounting Brackets.
[bookmark: _Hlk500946265]Delete the entire Paragraph and replace it with the following:
Fire extinguishers shall be multipurpose dry chemical (A B C) type portable fire extinguisher.  Extinguishers shall have a capacity of 20 pounds with a U/L rating of 20A:120B:C, a replaceable valve stem seal, pressure gauge, pull pin upright squeeze grip operation, with a mounting bracket for outdoor installation on concrete bumper blocks at the required toll islands or other Engineer approved locations.
[bookmark: _Toc78464022]Section 923 – Miscellaneous
[Include the following with Contracts including Bearing Pads:]
[bookmark: _Toc78464023]923.02	Bearing Pads.
The following is added:
Elastomeric Bearing Pads for Bridge Beams.
Refer to the QPL.
[bookmark: _Toc501116035][bookmark: _Toc78464024]923.04	Canopy Drain.
Delete the entire section and replace with the following:
Canopy drains shall have a cast iron body with combined flashing clamp and gravel stop, 8½ inch diameter flange, with a low-profile polyethylene dome.  Drain leader shall be galvanized steel pipe conforming to the requirements of ASTM A53.
[bookmark: _Toc501116036][bookmark: _Toc78464025]923.06	Dampproofing And Waterproofing.
1. Membrane Waterproofing for Bridge Decks.
Delete the first paragraph and replace it with:
Membrane Waterproofing for Bridge Decks shall consist of a primer, preformed membrane sheet and mastic. Membrane waterproofing shall conform to Section 21 of the AASHTO Bridge Construction Specifications, 4th Edition, except that the minimum air and concrete temperature at time of installation shall be 40 degrees Fahrenheit. The material shall conform to the following:
Epoxy Resin Waterproofing.
Delete the first paragraph and replace it with the following:
Epoxy Resin Waterproofing shall consist of a liquid coating of a two component epoxy resin sealing compound and sand to be applied to horizontal concrete as per the requirements listed below. The material shall conform to ASTM C881 and have a water absorption of 0.1% as per ASTM D570 (24-hour immersion).
(I) Methacrylate Crack Sealer.
Delete the first paragraph and replace it with the following:
The high molecular weight methacrylate (HMWM) resin shall be low viscosity and non-fuming. 
The material shall conform to the following requirements: 
	Test Requirement
	Procedure
	Minimum Requirements

	Viscosity
	ASTM D2849
	Less than 25 cps

	Density
	
	8.4 lb/gal @ 77ºF

	Flash Point
	
	200ºF

	Vapor Pressure 
	ASTM D323
	1mm Hg @ 77ºF

	TG (DSC) 
	ASTM D3418
	136º F

	Gel Time
	
	40 minutes for 100g mass

	Percent Solids
	
	90% by Weight

	Bond Strength
	ASTM C882
	1500 psi



[Include the following with Contracts including Epoxy Bonding Compound:]
[bookmark: _Toc78464026]923.08	Epoxy Bonding Compound.
Delete the 1st paragraph in its entirety and replace it with the following:
Epoxy bonding compound shall be from the QPL. Only materials formulated by manufacturers or their licensees with a minimum consecutive three (3) year history of successful performance on similar installations will be acceptable.
Add the following after the first paragraph.
[bookmark: _Hlk499920613]The epoxy bonding compound shall be a 2-component, epoxy-resin, bonding system for application to concrete. It shall conform to the requirements of ASTM C881. If used in load-bearing applications, the material shall conform to the requirements of ASTM C881, Type 4 or 5, Grade 1 or 2, Class B or C as per Project requirements.
[bookmark: _Toc501116038][bookmark: _Toc78464027]923.09	Epoxy Mortar.
1. Aggregate.
Delete the first paragraph and replace it with the following:
Aggregate shall be clean sand consisting of hard angular particles completely free of dust. In hardness it shall be at least equal to a rating of 7 on Mohs Hardness scale. Gradation of the aggregate shall be as follows:
[bookmark: _Toc501116039][bookmark: _Toc78464028]923.18	Delineators.
Delete the entire Subsection and replace it with the following:
Retroreflective sheeting for delineators shall be as specified in Section 912.02. Affix yellow, white or red reflective sheeting to the traffic-facing side of the delineator according to the manufacturer’s recommendations. Aluminum backed delineator panels shall meet specifications for signs in Section 912. Drivable flexible delineators and concrete barrier delineators shall meet the following minimum physical requirements:
1. Concrete Mounted Delineators.
Concrete barrier delineators shall consist of a polymer or extruded polycarbonate resin base that permits the delineator unit to be side-mounted or top-mounted to concrete barrier, with a flexible joint between the retroreflective portion and the adhesive portion of the unit so that the delineator does not become a projectile when struck. Concrete barrier delineators as specified in Section 801 shall be 3 inches wide by 3 inches high if side mounted and shall be a minimum of 4 inches wide by 8 inches high if top mounted. The minimum thickness shall be 1/8 inch.
Drivable Flexible Delineators.
Drivable flexible delineator markers shall be made of a fiberglass reinforced, thermosetting, high-density polymer resin or an extruded polycarbonate resin, which are resistant to ultraviolet and infrared radiation. The retroreflective portion of a drivable flexible delineator marker shall be 4 inches wide by 8 inches high and the minimum thickness shall be 1/8 inch. Installation shall be as per manufacturer’s recommendations.
The marker shall meet the following criteria:
(1) Design.
The marker shall be a single piece marker capable of simple, permanent installation by one person using a manual driving tool. The marker, upon proper installation, shall resist displacement from wind and vehicle impact forces. The marker shall be of a sufficient cross sectional design to accept retroreflective sheeting with reinforcing support ribs incorporated longitudinally along each edge, to provide sheeting protection and structural rigidity. The bottom end of the marker shall be pointed for ease of ground penetration.
(2) Material.
The marker shall be constructed of a durable, UV resistant, continuous glass fiber and marble reinforced, thermosetting composite material which is resistant to impact, ozone, and hydrocarbons within a service temperature range of -40°F to +140°F.
Sheeting and lettering shall be as approved by the Engineer, if not included in Supplementary Specifications.
The marker shall exhibit good workmanship and shall be free of burns, discoloration, cracks, bulges or other objectionable marks which would adversely affect the marker's performance or serviceability. Each marker shall be permanently identified with the manufacturer's name and the month and year of fabrication. The letters shall be a minimum of 3/8-inch in height, and permanently affixed to the rear of the marker. A black line shall be stamped horizontally across the front of the marker near the bottom to indicate proper burial depth.
(3) Physical and Mechanical Requirements.
The flexible marker shall conform to the shape and overall dimensions as recommended or supplied by the manufacturer. The nominal marker width shall accommodate a four-inch wide delineator and provide adequate daytime delineation. The marker shall be of such length to provide the required height above the road surface, as per MUTCD, with a minimum embedment of 24 inches.
The marker shall have the minimum mechanical properties as follows:
	Property
	ASTM Test Method
	Minimum Value

	Ultimate Tensile Strength
	D 638
	50,000 psi

	Ultimate Compressive Strength
	D 638
	45,000 psi

	Specific Gravity
	D 792
	1.7

	Weight % Glass Reinforcement
	D 2584
	50%

	Barcol Hardness
	D 2583
	47


The marker shall be pigmented throughout the entire cross-section so as to produce a uniform color that is an integral part of the material. Ultraviolet resistant materials shall be incorporated in the construction to inhibit fading or cracking of the delineator upon field exposure.
(4) Cold Flexibility.
A four-foot tall marker shall be conditioned for a minimum of two hours at -40°F ± 3°F. The unit shall then be held at the bottom end in a vertical position and the top end bent 90 degrees such that it parallels the floor. The marker shall return to within 5 degrees of the upright position within 30 seconds. The bend test shall be repeated three times in quick succession, completing the test within 2.5 minutes of post removal from the conditioning temperature.
(5) Cold Impact Resistance.
The marker shall be conditioned a minimum of two hours at -40°F ± 3°F. A minimum two-pound spherical weight shall be dropped a distance of five feet through a virtually frictionless vertical guide to impact the surface of the marker at mid-section. The surface of the post being struck by the steel ball shall be in a horizontal position with the post supported and held in position at both ends. The post shall be subjected to five impact tests concentrated near the middle of the post within 10 minutes from the removal from the environmental chamber. Fracturing, cracking, or splitting of the posts, shall constitute failure.
Another conditioned marker shall be struck flush against a flat solid surface three times within two minutes after removal from the conditioning chamber. To strike the marker, it should be manually swung through a 90-degree arc, and the marker shall not fracture or shatter upon impact.
(6) Vehicle Impact Resistance.
The Marker shall be capable of self-erecting and remain functional after being subjected to a series of ten head-on impacts by a typical passenger sedan at 55 mph. The marker shall retain a minimum of 60% of its sheeting.
[bookmark: _Toc501116040][bookmark: _Toc78464029]923.20	Skid Resistant Coating.
Delete the second paragraph and replace with:
Coatings shall be a two-component, high solids, epoxy system containing abrasive granules or silica aggregate, applied in two coats. The material shall conform to ASTM C881, Type III (Grade and Class as per Project requirements) and shall have a maximum weight loss of 0.04 grams (1,000 cycles) as per the Taber Abrader test. 
[bookmark: _Toc501116041][bookmark: _Toc78464030]923.22	Epoxy Resin System.
(A) Epoxy Resin for Injection
Delete the first paragraph and replace it with:
Epoxy resin system for injection materials to fill structural voids and cracks shall be a two component, 100% solids, moisture insensitive, high modulus, high strength epoxy resin adhesive. The material shall conform to ASTM C881(type, grade and class as per Project requirements). The material used shall be such that the final mixture after mixing with the aggregate shall have a minimum compressive strength of 10,000 psi.
(B) Epoxy/Resin/Grout for Anchor Bolts in Nominal Holes
Delete the first paragraph and replace it with the following:
Epoxy resin system for injection material to install anchor bolts in non-tension applications in drilled holes of a nominal diameter shall conform to ASTM C881 (type, grade and class per Project requirements), have a minimum compressive strength of 10,000 psi per ASTM D695 and a minimum bond strength of 2,000 psi per ASTM C882.
(C) Epoxy/Resin/Grout for Anchor Bolts in Oversize Holes
Delete the first paragraph and replace it with the following:
Epoxy resin system for injection material to install bearing anchor bolts in non-tension applications in drilled or preformed holes of up to 3” in diameter shall conform to ASTM C881 or ASTM C1107 (type, grade and class per Project requirements), have a minimum compressive strength of 10,000 psi per ASTM C109 and a minimum bond strength of 2,000 psi per ASTM C882.
[bookmark: _Toc501116042][bookmark: _Toc78464031]923.23	Epoxy Crack Sealant.
Delete the first paragraph and replace it with the following:
The material shall be an epoxy resin gel and conform to ASTM C881 and AASHTO M235 (type, grade and class as per Project requirements) and have a minimum bond strength of 2,500 psi.
[bookmark: _Toc501116043][bookmark: _Toc78464032]923.24	Crack Spanning Membrane.
Delete the second paragraph and replace it with the following:
Ensure that the material is applied in accordance with manufacturer’s instructions.
[bookmark: _Toc501116044][bookmark: _Toc78464033]923.28	Sealant.
Delete the first paragraph and replace it with the following:
Sealant shall be a high performance, moisture-cured, one-compound polyurethane base elastomeric sealant and shall conform to ASTM C920, Type S (grade, class and use as per Project requirements).
[bookmark: _Toc501116045][bookmark: _Toc78464034]923.31	Bonding Agent.
Delete the first sentence of the first paragraph and replace it with the following:
The material shall conform to ASTM C881 (grade, class and use as per Project requirements) and have a minimum bond strength of 2,500 psi.
[bookmark: _Toc501116046][bookmark: _Toc78464035]923.32	Anti-Corrosion Coating.
Delete the first paragraph and replace it with the following:
The material shall conform to the requirements of ASTM D3963.
[bookmark: _Toc317167506][bookmark: _Toc323898179][bookmark: _Toc466046833][bookmark: _Toc501116048][bookmark: _Toc78464036]923.40	Z-Turn Attenuator
Delete the entire Subsection and replace it with the following:
The attenuators for Z-Turns shall be as specified in Subsection 920.20.
[bookmark: _Toc501116049][bookmark: _Toc78464037]923.46	Raised Pavement Markers and Adhesive.
Delete the entire Subsection and replace it with the following:
Raised pavement markers shall be iron castings to which a replaceable prismatic reflective element is attached and shall conform to the requirements of ASTM D4383. Raised pavement markers shall be able to withstand snow plowing in two opposing directions without sustaining any damage. When measured with a handheld retroreflectometer, the tape shall have initial, minimum retroreflectance values conforming to ASTM E809:
Entrance Angle = 0°
	Observation Angle
	Specific Luminance

	(Degrees)
	White (Millicandelas per lux)
	Yellow (Millicandelas per lux)
	Red (Millicandelas per lux)

	0.2
	279
	167
	70


Entrance Angle = 20°
	Observation Angle
	Specific Luminance

	(Degrees)
	White (Millicandelas per lux)
	Yellow (Millicandelas per lux)
	Red (Millicandelas per lux)

	0.2
	112
	67
	28



The adhesive used to bond the raised pavement markers to the pavement shall be a two-component standard set type epoxy. The adhesive bond strength shall be a minimum of 12 psi when measured in accordance with ASTM D4383.

[Include the following with Contracts including Prefabricated Modular Wall Systems:]
[bookmark: _Toc78464038]923.48	Prefabricated Modular Wall Systems.
Refer to the QPL.
[bookmark: _Toc501116051]The following is added:
[bookmark: _Toc78464039]923.49	Thermoplastic Rumble Strips.
Material for thermoplastic rumble strips shall conform to the physical and chemical requirements of AASHTO M 249.
[Include the following with Contracts including MSE walls, as necessary:]
[bookmark: _Toc78464040]Section 925 – Mechanically Stabilized Earth (MSE) Walls
Materials within this section shall conform to the current editions of AASHTO LRFD Bridge Design and Construction Specifications with Interims except as noted herein, and in accordance with provisions of the wall system selected for construction in this contract, as approved by the Engineer.
The following are defined for the allocation of responsibilities as described herein:
“Engineer” shall be as defined in paragraph 101.02(B).
“Wall Manufacturer” shall be defined as the approved MSE wall supplier/vendor and shall also include a Professional Engineer licensed in NJ, responsible for the preparation of the Working Drawings and calculations associated with the MSE Wall.
[bookmark: _Toc78464041][bookmark: _Toc466046846]925.01	Steel Reinforcing Elements.
1. Steel Reinforcing Elements.
1. Steel wire mesh and embedded loops shop fabricated from cold drawn steel wire shall meet the minimum requirements of ASTM A82.  Steel wire mesh shall be welded into the finished mesh fabric in accordance with ASTM A185. This type of Steel Reinforcing Element is also referred to as a “Bar Mat”. 
1. Steel strips hot rolled from bars to the required shape and dimensions with physical and mechanical properties meeting ASTM A572/572M Grade 65 or as shown on the approved Working Drawings.  Shop-fabricated hot rolled steel tie straps shall meet the minimum requirements of ASTM A1011/A1011 M, Grade 50, or as shown on the approved Working Drawings
1. Corrosion Protection.
Steel reinforcing strips, tie strips, reinforcing mesh, connectors and all ferrous materials in direct earth contact used in permanent walls shall have corrosion protection as specified in the most current version of the AASHTO LRFD Bridge Design Specifications, the AASHTO LRFD Bridge Construction Specifications and as shown on the Working Drawings. Galvanization shall be applied in accordance with AASHTO M 111 (ASTM A123) for strip type, bar mat, or grid type reinforcements and ASTM A153 for accessory parts such as bolts and tie strips. Galvanization shall be applied after fabrication in accordance with ASTM A123. All steel reinforcement and connection hardware shall be made from the same metal alloy and galvanized, unless otherwise approved.  by 
All metallic elements in direct contact with one another shall be of the same alloy and have the same type of coating. Steel-to-steel contact between the soil reinforcement connections and the concrete facing steel reinforcement shall be prevented so that contact between dissimilar metals, e.g., bare facing reinforcement steel and galvanized soil reinforcement steel, does not occur.
If galvanization is scratched or otherwise damage it shall be field repaired as per the requirements of ASTM A780 prior to installation to the satisfaction of the Engineer and in accordance with the manufacturer’s recommendations, at no additional cost to the Authority.
1. Quality Control.
The Contractor shall submit the Wall Manufacturer’s written certification that the material was manufactured, sampled, tested, and inspected in accordance with, and meets the requirements specified above and the Wall Manufacturer’s internal quality control process. 
Additional Quality Control testing shall be specified in the Working Drawings as deemed necessary by the Wall Manufacturer, including the test designation, acceptable result, and frequency of testing.  
1. Quality Assurance.
Quality Assurance testing of steel reinforcing elements will be performed if deemed necessary by the Engineer in accordance with 925.01(A).  
[bookmark: _Toc78464042][bookmark: _Toc47532259][bookmark: _Toc55465956][bookmark: _Hlk47520604]925.02	Geosynthetic Reinforcing Elements.
1. Geosynthetic Reinforcing Elements.
The following information for each product shall be submitted by the Wall Manufacturer for verification purposes:
1. Geosynthetic type and structure.
1. Spacing and dimensions of geogrids.
1. Polymer(s) used for fibers, ribs, etc.
1. Polymer(s) used for coating, if present.
1. Roll size (length, width, area, and weight .
1. Typical lot size.
1. Polymer source used for product.
1. The primary resin used in manufacturing shall be identified as follows:
1. High Density Polyethylene (HDPE) resin type, class, grade and category in accordance with ASTM D1248 shall be identified. For example Type III, Class A, Grade E5, Category 5.
1. Polypropylene (PP) resins, group, class and grade in accordance with ASTM D4101 shall be identified. For example Group 1, Class 1, Grade 4.
1. Polyester (PET) resins minimum production intrinsic viscosity (ASTM D4603) and maximum carboxyl end groups (ASTM D7409) shall be identified
(E) PROTECTION.
The UV resistance as measured by ASTM D4355 shall be the minimum value included in the Working Drawings.
(F) QUALITY CONTROL.
Geosynthetic properties certifications with Minimum Average Roll Value (MARV), as defined in ASTM D4439, shall be provided from a laboratory accredited by the Geosynthetic Accreditation Institute-Laboratory Accreditation Program (GAI-LAP). For the testing geosynthetics, a “lot” shall be defined as a single day’s production. The table below shall be completed and included in the Working Drawings by the Wall Manufacturer. 
	Test
	Procedure
	Testing Rate            (Per SF Reinforcement)
	Acceptable Result and Unit

	Ultimate Tensile Strength
	or
	ASTM D6637
	To be included in the Working Drawings by the Wall Manufacturer.

	Wide Width Tensile
	
	ASTM D4595
	

	Creep (Extrapolate to Design Life)1,2
	ASTM D5262/D6992
	

	Resistance to UV Degradation
	ASTM D4355
	

	Hydrolysis Resistance (For PET Only)
	ASTM D7409
	

	Intrinsic Viscosity
	ASTM D4603
	

	Stress Cracking Resistance (For HDPE Only)
	ASTM D1693
	

	1
	ASTM D5262 Standard Test Method for Evaluating the Unconfined Tension Creep and Creep Rupture Behavior of Geosynthetics should have a minimum of 10,000 hours.

	2
	ASTM D6992 Standard Test Method for Accelerated Tensile Creep and Creep Rupture of Geosynthetic Materials Based on Time Temperature Superposition Using the Stepped Isothermal Method should have sufficient data to provide a prediction of behavior to a minimum of 106 hours



(G) Quality Assurance.
Quality Assurance testing of geosynthetic reinforcing elements will only be performed if deemed necessary by the Engineer.  
[bookmark: _Toc47532260][bookmark: _Toc55465957][bookmark: _Toc78464043]925.03	Select Backfill for MSE Walls with Steel Reinforcing Elements.
1. All pre-construction and production samples shall be tested by an AASHTO Materials Reference Laboratory (AMRL) accredited geotechnical laboratory. The laboratory utilized shall be certified for the given test being performed where offered by AMRL accreditation.
1. Select Backfill used in the MSE CSV (Common Structure Volume) shall be reasonably free from deleterious materials, shale or poor durability particles and shall conform to the following gradation limits as determined by AASHTO T 27:
	Sieve Size
	Percent Passing

	4 inches
	100

	¾ inch
	30-100

	No. 4
	5-85

	No. 40
	0-60

	No. 200
	0‑15



The upper three feet of Select Backfill shall contain no stones greater than three inches in their greatest dimension, and shall not be composed primarily of gravel with less than 40 percent passing the ¾” sieve. No. 57 Coarse Aggregate in accordance with ASTM C33 shall be utilized in the CSV below the 100 year flood elevation.
Recycled Concrete Aggregate (RCA) and Reclaimed Asphalt Pavement (RAP) shall not be permitted to be included in Select Backfill material.
Only one Select Backfill material shall be used per wall. Select Backfill shall meet the following criteria:
	Property
	Standard
	Test Procedure

	Standard Proctor, lbs/ft3
	Maximum Dry Density within 15% of the Unit Weight Approved on the Working Drawings.  
	AASHTO T 99

	Organic Content, %
	< 1.00% of Total Sample Weight                            
	AASHTO T 267

	Plasticity Index, PI %
	 6
	AASHTO T 90

	Resistivity, Ω – cm
	> 3,000 
(at 100% saturation)
	AASHTO T 2881 

	pH, dim.
	Acceptable Range of 5 – 10 
	AASHTO T 289

	Chloride, ppm
	< 100 ppm
	AASHTO T 291 or ASTM D 4327

	Sulfates,  ppm
	< 200 ppm
	AASHTO T 290 or ASTM D 4327

	Soundness (Magnesium Sulfate), % Loss
	< 30% after  4 Cycles
	AASHTO T 1042

	Soundness (Sodium Sulfate),  % Loss
	< 15% after  5 Cycles
	AASHTO T 1042

	Internal Angle of Friction, , Degrees
	 Value Specified (In Wall Manufacturer’s Working Drawings3)
	AASHTO T 2364

	1
	ASTM G187 may be substituted for AASHTO T 288 in instances where insufficient material passing the No. 10 sieve is present.  This test shall be completed on materials passing the number 4 sieve with an appropriately sized resistivity box utilized. Alternatively the sample may be crushed to obtain sufficient material passing the No. 10 sieve and retained on the number 100 sieve such that AASHTO T 288 can be performed.  

	2
	Soundness by AASHTO T 104 may be performed with either Magnesium Sulfate or Sodium Sulfate, both are not required.

	3
	Internal angle of friction specified in the wall manufacturer’s Working Drawings shall be between 34 and 38 degrees.  

	4
	Conduct the test with the sample compacted to 95% of the maximum dry density and moister than of the optimum moisture content, obtained from the Standard Proctor (AASHTO T 99 Methods C or D with oversized correction factor as outlined in note 7 of AASHTO T99) on only the material passing the No. 10 sieve.  Conduct the test at 0.5 tsf, 1.0 tsf, and 2.0 tsf confining pressures.  Report the minimum friction angle obtained.   

	
	


Pre-Construction Testing Requirements:
The Contractor shall provide laboratory test results from an AMRL accredited laboratory in the following quantities from each source proposed documenting that Subsections 925.03 (B) through (D) of the “Select Backfill Material for MSE Walls with Steel Reinforcing Elements” section are satisfied for a representative sample of the proposed material, along with a certificate of compliance that the material satisfies this specification from each source to be used.  The initial sample’s results shall be provided to the Engineer a minimum of 14 days prior to the start of construction on MSE Walls.
	Parameter
	Test
	Quantity of Tests Required

	Gradation
	AASHTO T 27
	3

	Standard Proctor
	AASHTO T 99
	

	Organic Content
	AASHTO T 267
	

	Plasticity Index
	AASHTO T 90
	

	Resistivity
	AASHTO T 288
	If Resistivity > 10,000 -cm at 100% Saturation, 1 Test
If 5,000  Resistivity < 10,000 -cm at 100% Saturation, 3 Tests
If Resistivity < 5,000 -cm at 100% Saturation, 5 Tests

	pH
	AASHTO T 289
	If Resistivity > 10,000 -cm at 100% Saturation, 3 Tests
If 5,000  Resistivity < 10,000 -cm at 100% Saturation, 6 Tests
If Resistivity < 5,000 -cm at 100% Saturation, 10 Tests

	Chloride Content
	AASHTO T 291 or ASTM D 4327
	

	Sulfate Content
	AASHTO T 290 or ASTM D 4327
	

	Soundness
	AASHTO T 104
	1

	Internal Angle of Friction1
	AASHTO T 236
	1

	1
	Where greater than 75% of the particles of the Select Backfill are retained on the ¾” sieve, the direct shear and tri-axial compression test requirements may be waived if a 34 degree internal angle of friction was used in the Wall Manufacturer’s design as documented on the Working Drawings.

	
	


Production Testing Requirements:
The Contractor shall provide Quality Control (QC) laboratory test results at the following specified frequencies.  The samples shall be taken from the source and the results shall be received prior to the material being delivered on site:
	Parameter
	Test
	Frequency

	Gradation
	AASHTO T 27
	Every 2,000 CY with a
Minimum of 2 Tests per Structure

	Standard Proctor
	AASHTO T 99
	

	Organic Content
	AASHTO T 267
	

	Plasticity Index
	AASHTO T 90
	

	Resistivity
	AASHTO T 288
	If Previous Test  5,000 -cm at 100% Saturation,
Every 2,000 CY with a Minimum of 2 Tests per Structure
or
If Previous Test > 5,000 –cm at 100% Saturation,
Every 4,000 CY with a Minimum of 2 Tests per Structure

	pH1, 2
	AASHTO T 289
	If Previous Test  5,000 -cm at 100% Saturation,
Every 1,000 CY with a Minimum of 2 Tests per Structure
or
If Previous Test > 5,000 –cm at 100% Saturation,
Every 2,000 CY with a Minimum of 2 Tests per Structure and
Chloride and Sulfate Content Tests may be Waived by the Engineer

	Chloride Content2
	AASHTO T 291 or ASTM D 4327
	

	Sulfate Content2
	AASHTO T 290 or ASTM D 4327
	

	Soundness
	AASHTO T 104
	Every 4,000 CY with a Minimum of 2 Tests per Structure

	Internal Angle of Friction3
	AASHTO T 236
	Every 4,000 CY with a Minimum of 2 Tests per Structure

	1
	A pH result outside the specified limits is cause for rejection of the material placed since the last pH test.

	2
	Backfill sources shall be rejected if resistivity measured for any one sample is less than 700 Ω-cm, chloride content > 500 ppm or sulfate content > 1000 ppm.

	3
	Where greater than 75% of the particles of the Select Backfill are retained on the ¾” sieve, the direct shear and tri-axial compression test requirements may be waived if a 34 degree internal angle of friction was used in the Wall Manufacturer’s design as documented on the Working Drawings.


[bookmark: _Hlk47520920]Failing results shall be addressed as follows:
1. Repeat failing QC tests at the Contractor’s expense on a resample. 
1. Resampled tests shall be averaged with the failing sample test to determine the final tested soil properties. 
1. If the average of the failing sample and the resampled test also fails, the material shall be removed at the Contractor’s expense up to the location where materials with passing test results were placed.
Quality Assurance Testing: 
The Engineer will utilize a laboratory certified by AMRL. The selected laboratory utilized shall be certified for the given test to be performed where offered by AMRL accreditation, and other than the Contractor’s laboratory performing QC testing, to perform Quality Assurance (QA) testing on Select Backfill sampled from the source or on site at the following frequencies:
The Engineer will perform a full series of QA testing on every 4,000 CY including all tests in subsections 925.03 (4) through (6) of the “Select Backfill Material for MSE Walls with Steel Reinforcing Elements” section, or additionally as deemed necessary by the Engineer based on a change in the appearance or behavior of the Select Backfill.  The Engineer may waive some QA testing as follows:
1. Plasticity Index, if less than 30 percent passes the No. 40 sieve	
1. Chloride Content, if QA resistivity test yields  5,000 -cm
1. Sulfate Content, if QA resistivity test yields  5,000 -cm
1. Soundness, if being quarried from a consistent source that is well documented to be capable of producing material with sufficient soundness.  
1. Internal Friction Angle, if a friction angle of 34 degrees or less is specified in the Working Drawings and greater than 75% of the particles of the Select Backfill are retained on the 3/4" inch sieve.

[bookmark: _Toc47532261][bookmark: _Toc55465958][bookmark: _Toc78464044][bookmark: _Hlk47522783][bookmark: _Toc466046849]925.04	Select Backfill for MSE Walls with Geosynthetic Reinforcing Elements.
1. All pre-construction and production samples shall be tested by an AMRL accredited geotechnical laboratory. The laboratory utilized shall be certified for the given test to be performed where offered by AMRL accreditation.
1. Select Backfill shall be reasonably free from deleterious materials, shale or poor durability particles and shall conform to the following gradation limits as determined by AASHTO T 27:
	Sieve Size
	Percent Passing

	¾ inch
	100

	No. 4
	5-85

	No. 40
	0-60

	No. 200
	0‑10



No. 8 Coarse Aggregate in accordance with ASTM C33 shall be utilized in the Common Structure Volume below the 100 year flood plain.
Recycled Concrete Aggregate (RCA) and Reclaimed Asphalt Pavement (RAP) shall not be permitted to be included in Select Backfill material.
Select Backfill shall satisfy the following criteria:
	Property
	Standard
	Test Procedure

	Standard Proctor,  lbs/ft3
	Maximum Dry Density within 15% of the Unit Weight Approved on the Working Drawings.  
	AASHTO T 99

	Organic Content, %
	< 1.00% of Portion Passing No. 10 Sieve
	AASHTO T 267

	Plasticity Index, PI %
	 6
	AASHTO T 90

	pH
	5 - 8 Permanent, 3 – 10 Temporary
	AASHTO T 289

	Soundness (Magnesium Sulfate), % Loss
	< 30% after  4 Cycles
	AASHTO T 1041

	Soundness (Sodium Sulfate),               % Loss
	< 15% after  5 Cycles
	AASHTO T 1041

	Internal Angle of Friction, , Degrees
	 Value Specified                                                                   (In Wall Manufacturer’s Working Drawings2)
	AASHTO T 2363

	1
	Soundness by AASHTO T 104 may be performed with either Magnesium Sulfate or Sodium Sulfate, both are not required.

	2
	Internal angle of friction specified in the wall manufacturer’s working drawings shall be between 30 and 38 degrees.  

	3
	Conduct the test with the sample compacted to 95% of the maximum dry density and moister than of the optimum moisture content, obtained from the Standard Proctor (AASHTO T 99 Methods C or D with oversized correction factor as outlined in note 7 of AASHTO T99) on only the material passing the No. 10 sieve.  Conduct the test at 0.5 tsf, 1.0, tsf, and 2.0tsf confining pressures.  Report the minimum friction angle obtained.   



Pre-Construction Sample Testing Requirements:
The Contractor shall provide laboratory test results from an AMRL accredited laboratory in the following quantities from each source proposed documenting that Subsections 925.04 (B) through (D) of the “Select Backfill for MSE Walls Reinforced with HDPE Geo-Grids” section are satisfied for a representative sample of the proposed material, along with a certificate of compliance that the material satisfies this specification.  The initial sample’s results shall be provided to the Engineer a minimum of 14 days prior to the start of construction on MSE Walls. 
	Parameter
	Test
	Number of Tests Required

	Gradation
	AASHTO T 27
	3 Tests

	Standard Proctor
	AASHTO T 99
	

	Organic Content
	AASHTO T 267
	

	Plasticity Index
	AASHTO T 90
	

	pH
	AASHTO T 289
	3 Tests

	Soundness
	AASHTO T 104
	1 Test

	Internal Angle of Friction
	AASHTO T 236
	1 Test


Production or Samples Testing Requirements:
The Contractor shall provide Quality Control (QC) laboratory test results at the following specified frequencies.  The samples shall be taken from the source and the results shall be received prior to the material being delivered on site:
	Parameter
	Test
	Frequency

	Gradation
	AASTHO T 27
	Every 2,000 CY with a 
Minimum of 2 Tests per Structure

	Standard Proctor
	AASHTO T 99
	

	Organic Content
	AASHTO T 267
	

	Plasticity Index
	AASHTO T 90
	

	pH1
	AASHTO T 289
	

	Soundness
	AASHTO T 104
	Every 4,000 CY with a Minimum of 2 Tests per Structure

	Internal Angle of Friction
	AASHTO T 236
	Every 4,000 CY with a Minimum of 2 Tests per Structure

	1
	A pH result outside the specified limits is cause for rejection of the material placed since the last pH test.



Failing results shall be addressed as follows:
1. Repeat failing QC tests at the Contractor’s expense on a resample. 
1. Resampled tests shall be averaged with the failing sample test to determine the final tested soil properties. 
1. If the average of the failing sample and the resampled test also fails the material shall be removed at the Contractor’s expense up to the location where materials with passing test results was placed, with the exception of Note One in the table above.  
Quality Assurance Testing Recommendations: 
The Engineer will utilize a third party independent AMRL certified laboratory, other than the Contractor’s laboratory performing QC testing, to perform Quality Assurance (QA) testing on Select Backfill sampled from the source or on site at the following frequencies:
The Engineer will perform a full series of QA testing on every 4,000 CY including all tests in Subsections 925.04 (4) through (6) of the “Select Backfill Material for MSE Walls with Geosynthetic Reinforcing Elements” section, or additionally as deemed necessary by the Engineer based on a change in the appearance or behavior of the Select Backfill.  The Engineer may waive some QA testing as follows:
1. Plasticity Index, if less than 30 percent passes the No. 40 sieve	
1. Soundness, if being quarried from a consistent source that is well documented to be capable of producing material with sufficient soundness.  
1. Internal Friction Angle, if a friction angle of 34 degrees or less is specified in the Working Drawings

[bookmark: _Toc47532262][bookmark: _Toc55465959][bookmark: _Toc78464045][bookmark: _Toc466046850]925.05	High Density Polyethylene (HDPE) Geomembrane Liner System.
HDPE geo-membrane liner systems shall have a nominal thickness of 30 mils.  The geomembrane shall be manufactured of new, first quality resin and shall be compounded and manufactured specifically for the intended purpose.  The resin manufacturer shall certify each batch for the following properties:
	Property
	Test Method
	Requirements

	Specific Gravity
	ASTM  D792
	> 0.940

	Melt Index
	ASTM  D1238
	< 0.4g/10 min.

	Carbon Black Content
	ASTM  D1603
	2% - 3%



The HDPE supplier shall submit this certification for the Engineer’s verification of the material. 
The surface of the HDPE geo-membrane liner system shall not have striations, roughness, pinholes or bubbles and shall be free of holes, blisters and any foreign matter, such as soil or oil accumulation.  
[bookmark: _Toc47532263][bookmark: _Toc55465960][bookmark: _Toc78464046]925.06	Class 2 Geotextile Fabric.
Class 2 Geotextile Fabric shall be in accordance with AASHTO M 288 designed for filtration performance following the guidelines in FHWA NHI-07-092 (Holtz et al., 2008).
[bookmark: _Toc78464047]925.07	MSE Wall Systems
Refer to the QPL.
[Include the following with Contracts including Lighting and Luminaires, as necessary:]
[bookmark: _Toc78464048]Section 926 – Lighting and Luminaire
Refer to the Lighting and Luminaire (E) Standard Drawings for application and usage of the product types found in this Section.
[bookmark: _Toc78464049]926.01	Pre-applied Anti-Seize
Refer to the QPL.
[bookmark: _Toc78464050]926.02	Ground Lug
Refer to the QPL.
[bookmark: _Toc78464051]926.03	Cable Rack, Junction Box Type C
Refer to the QPL.
[bookmark: _Toc78464052]926.04	Cable Rack, Roadway Lighting Manhole
Refer to the QPL.
[bookmark: _Toc78464053]926.05	Frame and Cover, Roadway Lighting Manhole
Refer to the QPL.
[bookmark: _Toc78464054]926.06	Lifting Tool, Roadway Lighting Manhole
Refer to the QPL.
[bookmark: _Toc78464055]926.07	Conduit Coupling
Refer to the QPL.
[bookmark: _Toc78464056]926.08	Type LP1 Luminaire
Refer to the QPL.
[bookmark: _Toc78464057]926.09	Type LP2 Luminaire
Refer to the QPL.
[bookmark: _Toc78464058]926.10	Type LP3 Luminaire
Refer to the QPL.
[bookmark: _Toc78464059]926.11	Type LP4 Luminaire
Refer to the QPL.
[bookmark: _Toc78464060]926.12	Type LP5 Luminaire
Refer to the QPL.
[bookmark: _Toc78464061]926.13	Type LP6 Luminaire
Refer to the QPL.
[bookmark: _Toc78464062]926.14	Type LP7 Luminaire
Refer to the QPL.
[bookmark: _Toc78464063]926.15	Type LP8 Luminaire
Refer to the QPL.
[bookmark: _Toc78464064]926.16	Type LP9 Luminaire
Refer to the QPL.
[bookmark: _Toc78464065]926.17	Type LW2 Luminaire
Refer to the QPL.
[bookmark: _Toc78464066]926.18	Type LS2 Sign Lighting Luminaire
Refer to the QPL.
[bookmark: _Toc78464067]926.19	Type LC Canopy Luminaire
Refer to the QPL.
[bookmark: _Toc78464068]926.20	Type LW1 Underdeck Luminaire
Refer to the QPL.
[bookmark: _Toc78464069]926.21	Type LW2 Underbridge Luminaire
Refer to the QPL.
[bookmark: _Toc78464070]926.22	Type LW3 Underbridge Luminaire
Refer to the QPL.
[bookmark: _Toc78464071]926.23	Type LS2 Sign Lighting Luminaire
Refer to the QPL.
[bookmark: _Toc78464072]926.24	Type LH1 High Mast Luminaire
Refer to the QPL.
[bookmark: _Toc78464073]926.25	Type LH2 High Mast Luminaire
Refer to the QPL.
[bookmark: _Toc78464074]926.26	Type LH3 High Mast Luminaire
Refer to the QPL.
[bookmark: _Toc78464075]926.27	Load Center Type F
Refer to the QPL.
[bookmark: _Toc78464076]926.28	Meter Cabinet
Refer to the QPL.
[bookmark: _Toc78464077]926.29	100A 277/480 Main Circuit Breaker
Refer to the QPL.
[bookmark: _Toc78464078]926.30	100A Main Circuit Breaker Enclosure
Refer to the QPL.
[bookmark: _Toc78464079]926.31	200A 277/ 480 Main Circuit Breaker
Refer to the QPL.
[bookmark: _Toc78464080]926.32	200A Main Circuit Breaker Enclosure
Refer to the QPL.
[bookmark: _Toc78464081]926.33	3-Pole Contactor
Refer to the QPL.
[bookmark: _Toc78464082]926.34	3KVA Transformer
Refer to the QPL.
[bookmark: _Toc78464083]926.35	Control Circuit Breaker
Refer to the QPL.
[bookmark: _Toc78464084]926.36	Control Panelboard, Load Center Type F
Refer to the QPL.
[bookmark: _Toc78464085]926.37	Lighting Panelboard 100A Main Circuit Breaker
Refer to the QPL.
[bookmark: _Toc78464086]926.38	Secondary Circuit Breaker
Refer to the QPL.
[bookmark: _Toc78464087]926.39	100A Meter Disconnect
Refer to the QPL.
[bookmark: _Toc78464088]926.40	200A Meter Disconnect
Refer to the QPL.
[bookmark: _Toc78464089]926.41	Conduit Bushing
Refer to the QPL.
[bookmark: _Toc78464090]926.42	Load Center Type G
Refer to the QPL.
[bookmark: _Toc78464091]926.43	100A 120/240 Main Circuit Breaker
Refer to the QPL.
[bookmark: _Toc78464092]926.44	100A 240/480 Main Circuit Breaker
Refer to the QPL.
[bookmark: _Toc78464093]926.45	100A 120/208 Main Circuit Breaker
Refer to the QPL.
[bookmark: _Toc78464094]926.46	200A 240/480 Main Circuit Breaker
Refer to the QPL.
[bookmark: _Toc78464095]926.47	2-Pole 120/240, 240/480, 120/208 Contactor
Refer to the QPL.
[bookmark: _Toc78464096]926.48	Control Circuit Breaker (120/240)
Refer to the QPL.
[bookmark: _Toc78464097]926.49	Control Circuit Breaker (120/208)
Refer to the QPL.
[bookmark: _Toc78464098]926.50	Control Panelboard, Load Center Type G
Refer to the QPL.
[bookmark: _Toc78464099]926.51	Lighting Panelboard Interior (120/240)
Refer to the QPL.
[bookmark: _Toc78464100]926.52	Lighting Panelboard Interior (120/208)
Refer to the QPL.
[bookmark: _Toc78464101]926.53	Secondary Circuit Breaker 120/240
Refer to the QPL.
[bookmark: _Toc78464102]926.54	Secondary Circuit Breaker 240/480
Refer to the QPL.
[bookmark: _Toc78464103]926.55	Secondary Circuit Breaker 120/208
Refer to the QPL.
The following is added:
 [Include the following with Contracts including Intelligent Transportation Systems, as necessary:]
[bookmark: _Toc78464104]Section 927 – Intelligent Transportation System
Refer to the Intelligent Transportation System (ITS) Standard Drawings for application and usage of the product types found in this Section.
[bookmark: _Toc78464105]927.01	480-120/240, 37.5 KVA Transformer
Refer to the QPL.
[bookmark: _Toc78464106]927.02	120/240, 1-Phase Panelboard
Refer to the QPL.
[bookmark: _Toc78464107]927.03	SCC Disconnect 240V, 1-Phase, 100A, 2-Pole
Refer to the QPL.
[bookmark: _Toc78464108]927.04	SCC Panelboard 120/240 100A Main Lug
Refer to the QPL.
[bookmark: _Toc78464109]927.05	UPS Panelboard, 120V 70A Main Lug
Refer to the QPL.
[bookmark: _Toc78464110]927.06	Compression Ground Tap Connector
Refer to the QPL.
[bookmark: _Toc78464111]927.07	Thread Locker
Refer to the QPL.
[bookmark: _Toc78464112]927.08	Ground Terminal Kit
Refer to the QPL.
[bookmark: _Toc78464113]927.09	Type PS Junction Box, with Divider
Refer to the QPL. 
[bookmark: _Toc78464114]927.10	Type PS Junction Box, Cover
Refer to the QPL.
[bookmark: _Toc78464115]927.11	ITSS Single 120/240
Refer to the QPL.
[bookmark: _Toc78464116]927.12	ITSS Double 120/240
Refer to the QPL.
[bookmark: _Toc78464117]927.13	ITSS 480V
Refer to the QPL.
The following is added:
 [Include the following with Contracts including Bearings, as necessary:]
[bookmark: _Toc78464118]Section 928 – Bearings
[bookmark: _Toc78464119]928.01	High-Load Multi-Rotational Bearings
Refer to the QPL.
[bookmark: _Toc78464120]928.02	Laminated Elastomeric Bearings
Refer to the QPL.
[bookmark: _Toc78464121]928.03	Seismic Isolation Bearings
Refer to the QPL.
[bookmark: _Toc501116128][bookmark: _Toc78464122]Section 929 – Trenchless Technology Materials
[bookmark: _Toc73107260][bookmark: _Toc77561747][bookmark: _Toc229306713][bookmark: _Toc317167278][bookmark: _Toc501116129][bookmark: _Toc78464123]929.01	Casing Pipe
Casing pipe shall satisfy the following requirements:
1. Steel
Steel casing pipe shall be in accordance with ASTM A53 Grade B, ASTM A139 Grades B, C, D, or E, or ASTM A252 Grades 2 or 3.  Sections of steel casing shall be welded or joined by an approved jointing system.
Reinforced Concrete Pipe (RCP)
Reinforced Concrete Pipe casing shall be in accordance with ASTM C76 Classes IV or V. All reinforced concrete pipes shall have steel reinforcement concentric with the pipe wall, and where required, additional reinforcement at the ends of the pipe. 
High Density Polyethylene (HDPE)
High Density Polyethylene casing pipe shall be in accordance with ASTM D3350, with cell classifications of PE345444C, PE345454C, PE345464C, or in accordance with AWWA C906 PE4710.  
Centrifugally Cast Fiberglass Reinforced Polymer Concrete (CCFRP)
Centrifugally Cast Fiberglass Reinforced Polymer Concrete casing pipe shall be in accordance with ASTM D3262 for non-pressure Sanitary Sewers, ASTM D3754 for Sewer Force Mains and Industrial Effluents, and AWWA C950 for Pressure Water Systems. The fiberglass material shall be in accordance with AWWA M45.
Table 1 - Casing Materials Accepted for Each Acceptable Method
	Material
	Auger Boring
	Pipe Jacking
	Microtunneling
	Horizontal Directional Drilling
	Pipe Ramming

	Centrifugally Cast Fiberglass Reinforced Polymer Concrete
CCFRP
	
	X
	X
	
	

	High Density Polyethylene HDPE
	
	
	
	X
	

	Reinforced Concrete Pipe RCP
	
	X
	X
	
	

	Steel
	X
	X
	X
	X
	X



Table 2 – Minimum Wall Thickness of Steel Casing
	Outside Diameter (in)
	Minimum Wall Thickness (in)

	 18
	1/4

	18  20
	5/16

	20  26
	3/8

	26  42
	1/2

	42  48
	9/16


The table above provides minimum thicknesses allowed. The Contractor’s design shall dictate what wall thickness is required based on the site-specific conditions including but not limited to soil conditions, ground water conditions, equipment, reaction shaft, corrosion, and loads.

Table 3 – Minimum Corrosion Rates for Steel Casing (For Use in Contractor’s Design)
	Environmental Conditions
	Sacrificial Steel Thickness (in/year)

	Minimum Standard
	0.002

	Marine or Corrosive
	0.005


If corrosion protection other than sacrificial steel is considered, the Contractor shall consider the potential for abrasion.
If Utility Tunneling is used, steel or concrete liner plates, ribs with wood lagging, or wood box materials shall be in accordance with the approved SSWP.
[bookmark: _Toc501116130]929.02	Carrier Pipe.
1. General
The Contractor shall select a carrier pipe material that is capable of withstanding the external loads, chemical attack, internal pressure, corrosion, and insulate current for a 100-year service life.  In instances where the casing pipe is also acceptable as a carrier pipe, the casing pipe may serve as the carrier pipe.  
[bookmark: _Toc501116131]929.03	Filler Materials.
Materials shall conform to the following Sections and Subsections:
PORTLAND CEMENT	905.01 
WATER	905.04
CONCRETE ADMIXTURES, CURING MATERIALS AND FILM EVAPORATORS	906
1. Contact Grout
1. Contact Grout shall be early-strength non-shrink cementitious material suitable for contact grouting between casing pipe and earth.
1. The cement grout mix design shall be the responsibility of the Contractor. 
1. Up to five percent bentonite may be included in the grout mix design.  
1. Final proportions of materials shall be based on results of tests made on sample mixtures of grout, and included in the submittals of Section 533.
1. The minimum 28-day compressive strength of two-inch cubes, molded, cured, and tested in accordance with ASTM C109, shall be 2,500 psi.
1. The Contractor shall be responsible for taking, curing, and breaking of grout test cubes for determining mix design.
1. An independent laboratory approved by the Engineer may conduct Quality Assurance testing.
1. A minimum of one set of the grout cubes shall be taken for compressive strength testing each day of grouting.
1. The Contractor shall measure the specific gravity of grout with a Baroid mud balance or approved equal in every batch of grout mixed.
1. Controlled Low Strength Material (CLSM)
1. CLSM shall be a non-shrink cementitious material suitable for grouting the space between the casing pipe and the carrier pipe(s).
1. CLSM shall not be placed in contact with aluminum pipe, including connections, fixtures, etc., unless the aluminum has been coated with an approved primer.
1. The CLSM mix design shall be the responsibility of the Contractor.
1. The CLSM shall be a cement and water mixture.  At the Contractors option, it may also contain aggregate with a maximum particle size of less than ¾” or chemical admixtures in any proportions such that the final product meets the strength and flow consistency requirements described herein.
1. All materials shall be mixed at a stationary mixing plant which is either a continuous or batch type plant, designed to accurately proportion either by volume or by weight, so that when the materials are incorporated in the mix, a thorough and uniform mix will result.
1. The mix may be transported in open haul units provided the material is placed within 30 minutes of the end of mixing.  Use a rotating drum unit capable of 2-6 rpm to transport material which cannot be placed within 30 minutes after the end of mixing.
1. Perform ASTM D6130, Standard Test Method for Flow Consistency of Controlled Low Strength Material, a minimum of once each day grouting occurs.  
1. During placement, a set of three cylinders shall be cast from each batch for compressive strength testing and shall obtain a 28-day compressive strengths between 40 psi and 150 psi.
1. The Contractor shall be responsible for taking, curing, and breaking of CLSM test cubes for determining mix design.
1. An independent laboratory approved by the Engineer may conduct Quality Assurance testing.
1. A minimum of one set of the CLSM cylinders shall be taken for compressive strength testing each day of grouting.
1. The Contractor shall measure the specific gravity of grout with a Baroid mud balance or approved equal in every batch of grout mixed.
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[bookmark: _Toc347396913][bookmark: _Toc78464124][bookmark: _Toc229306884][bookmark: _Toc317167513]Appendix A - Affirmative Action Mandatory Language
 EXHIBIT B
MANDATORY EQUAL EMPLOYMENT OPPORTUNITY LANGUAGE
N.J.S.A. 10:5-31 et seq. (P.L. 1975, C. 127)
N.J.A.C. 17:27
CONSTRUCTION CONTRACTS
During the performance of this Contract, the Contractor agrees as follows:
The Contractor or Subcontractor, where applicable, will not discriminate against any employee or applicant for employment because of age, race, creed, color, national origin, ancestry, marital status, affectional or sexual orientation, gender identity or expression, disability, nationality or sex. Except with respect to affectional or sexual orientation and gender identity or expression, the Contractor shall ensure that equal employment opportunity is afforded to such applicants in recruitment and employment, and that employees are treated during employment, without regard to their age, race, creed, color, national origin, ancestry, marital status, affectional or sexual orientation, gender identity or expression, disability, nationality or sex. Such equal employment opportunity shall include, but not be limited to the following: employment, upgrading, demotion, or transfer; recruitment or recruitment advertising; layoff or termination; rates of pay or other forms of compensation; and selection for training, including apprenticeship.  The Contractor agrees to post in conspicuous places, available to employees and applicants for employment, notices to be provided by the Public Agency Compliance Officer setting forth provisions of this nondiscrimination clause.
[bookmark: _Hlk12369443]The Contractor or Subcontractor, where applicable will, in all solicitations or advertisements for employees placed by or on behalf of the Contractor, state that all qualified applicants will receive consideration for employment without regard to age, race, creed, color, national origin, ancestry, marital status, affectional or sexual orientation, gender identity or expression, disability, nationality or sex.
The Contractor or SubContractor shall send to each labor union, with which it has a collective bargaining agreement, a notice, to be provided by the agency Contracting officer, advising the labor union or workers' representative of the Contractor's commitments under this act and shall post copies of the notice in conspicuous places available to employees and applicants for employment.
The Contractor or Subcontractor, where applicable, agrees to comply with any regulations promulgated by the Treasurer, pursuant to N.J.S.A. 10:5-31 et seq., as amended and supplemented from time to time and the Americans with Disabilities Act.
When hiring or scheduling workers in each construction trade, the Contractor or Subcontractor agrees to make good faith efforts to employ minority and women workers in each construction trade consistent with the targeted employment goal prescribed by N.J.A.C. l7:27-7.2; provided, however, that the Dept. of LWD, Construction EEO Monitoring Program, may, in its discretion, exempt a Contractor or Subcontractor from compliance with the good faith procedures prescribed by the following provisions, A, B, and C, as long as the Dept. of LWD, Construction EEO Monitoring Program is satisfied that the Contractor or Subcontractor is employing workers provided by a union which provides evidence, in accordance with standards prescribed by the Dept. of LWD, Construction EEO Monitoring Program, that its percentage of active “card carrying” members who are minority and women workers is equal to or greater than the targeted employment goal established in accordance with N.J.A.C. 17:27-7.2. The Contractor or Subcontractor agrees that a good faith effort shall include compliance with the following procedures: 
(A) If the Contractor or Subcontractor has a referral agreement or arrangement with a union for a construction trade, the Contractor or Subcontractor shall, within three business days of the Contract award, seek assurances from the union that it will cooperate with the Contractor or Subcontractor as it fulfills its affirmative action obligations under this Contract and in accordance with the rules promulgated by the Treasurer pursuant to N.J.S.A. 10:5-31 et. seq., as supplemented and amended from time to time and the Americans with Disabilities Act. If the Contractor or Subcontractor is unable to obtain said assurances from the construction trade union at least five business days prior to the commencement of construction work, the Contractor or Subcontractor agrees to afford equal employment opportunities minority and women workers directly, consistent with this chapter. If the Contractor's or Subcontractor's prior experience with a construction trade union, regardless of whether the union has provided said assurances, indicates a significant possibility that the trade union will not refer sufficient minority and women workers consistent with affording equal employment opportunities as specified in this chapter, the Contractor or Subcontractor agrees to be prepared to provide such opportunities to minority and women workers directly, consistent with this chapter, by complying with the hiring or scheduling procedures prescribed under (B) below; and the Contractor or Subcontractor further agrees to take said action immediately if it determines that the union is not referring minority and women workers consistent with the equal employment opportunity goals set forth in this chapter. 
(B) If good faith efforts to meet targeted employment goals have not or cannot be met for each construction trade by adhering to the procedures of (A) above, or if the Contractor does not have a referral agreement or arrangement with a union for a construction trade, the Contractor or Subcontractor agrees to take the following actions: 
(l) To notify the public agency compliance officer, the Dept. of LWD, Construction EEO Monitoring Program, and minority and women referral organizations listed by the Division pursuant to N.J.A.C. 17:27-5.3, of its workforce needs, and request referral of minority and women workers; 
(2) To notify any minority and women workers who have been listed with it as awaiting available vacancies; 
(3) Prior to commencement of work, to request that the local construction trade union refer minority and women workers to fill job openings, provided the Contractor or Subcontractor has a referral agreement or arrangement with a union for the construction trade; 
(4) To leave standing requests for additional referral to minority and women workers with the local construction trade union, provided the Contractor or Subcontractor has a referral agreement or arrangement with a union for the construction trade, the State Training and Employment Service and other approved referral sources in the area; 
(5) If it is necessary to lay off some of the workers in a given trade on the construction site, layoffs shall be conducted in compliance with the equal employment opportunity and nondiscrimination standards set forth in this regulation, as well as with applicable Federal and State court decisions;
(6) To adhere to the following procedure when minority and women workers apply or are referred to the Contractor or Subcontractor: 
(i) The Contractor or Subcontractor shall interview the referred minority or women worker. 
(ii) If said individuals have never previously received any document or certification signifying a level of qualification lower than that required in order to perform the work of the construction trade, the Contractor or Subcontractor shall in good faith determine the qualifications of such individuals. The Contractor or Subcontractor shall hire or schedule those individuals who satisfy appropriate qualification standards in conformity with the equal employment opportunity and non-discrimination principles set forth in this chapter. However, a Contractor or Subcontractor shall determine that the individual at least possesses the requisite skills, and experience recognized by a union, apprentice program or a referral agency, provided the referral agency is acceptable to the Dept. of LWD, Construction EEO Monitoring Program. If necessary, the Contractor or Subcontractor shall hire or schedule minority and women workers who qualify as trainees pursuant to these rules. All of the requirements, however, are limited by the provisions of (C) below. 
(iii) The name of any interested women or minority individual shall be maintained on a waiting list, and shall be considered for employment as described in (i) above, whenever vacancies occur. At the request of the Dept. of LWD, Construction EEO Monitoring Program, the Contractor or Subcontractor shall provide evidence of its good faith efforts to employ women and minorities from the list to fill vacancies. 
(iv) If, for any reason, said Contractor or Subcontractor determines that a minority individual or a woman is not qualified or if the individual qualifies as an advanced trainee or apprentice, the Contractor or Subcontractor shall inform the individual in writing of the reasons for the determination, maintain a copy of the determination in its files, and send a copy to the public agency compliance officer and to the Dept. of LWD, Construction EEO Monitoring Program. 

(7) To keep a complete and accurate record of all requests made for the referral of workers in any trade covered by the Contract, on forms made available by the Dept. of LWD, Construction EEO Monitoring Program and submitted promptly to the Dept. of LWD, Construction EEO Monitoring Program upon request. 
(C) The Contractor or Subcontractor agrees that nothing contained in (B) above shall preclude the Contractor or Subcontractor from complying with the union hiring hall or apprenticeship policies in any applicable collective bargaining agreement or union hiring hall arrangement, and, where required by custom or agreement, it shall send journeymen and trainees to the union for referral, or to the apprenticeship program for admission, pursuant to such agreement or arrangement. However, where the practices of a union or apprenticeship program will result in the exclusion of minorities and women or the failure to refer minorities and women consistent with the targeted county employment goal, the Contractor or Subcontractor shall consider for employment persons referred pursuant to (B) above without regard to such agreement or arrangement; provided further, however, that the Contractor or Subcontractor shall not be required to employ women and minority advanced trainees and trainees in numbers which result in the employment of advanced trainees and trainees as a percentage of the total workforce for the construction trade, which percentage significantly exceeds the apprentice to journey worker ratio specified in the applicable collective bargaining agreement, or in the absence of a collective bargaining agreement, exceeds the ratio established by practice in the area for said construction trade. Also, the Contractor or Subcontractor agrees that, in implementing the procedures of (B) above, it shall, where applicable, employ minority and women workers residing within the geographical jurisdiction of the union. 
After notification of award, but prior to signing a construction Contract, the Contractor shall submit to the public agency compliance officer and the Dept. of LWD, Construction EEO Monitoring Program an initial Project Workforce Report (Form AA-201) electronically provided to the public agency by the Dept. of LWD, Construction EEO Monitoring Program, through its website, for distribution to and completion by the Contractor, in accordance with N.J.A.C. 17:27-7. The Contractor also agrees to submit a copy of the Monthly Project Workforce Report once a month thereafter for the duration of this Contract to the Dept. of LWD, Construction EEO Monitoring Program, and to the public agency compliance officer. 
The Contractor agrees to cooperate with the public agency in the payment of budgeted funds, as is necessary, for on-the-job and/or off-the-job programs for outreach and training of minorities and women. 
(D) The Contractor and its Subcontractors shall furnish such reports or other documents to the Dept. of LWD, Construction EEO Monitoring Program as may be requested by the Dept. of LWD, Construction EEO Monitoring Program from time to time in order to carry out the purposes of these regulations, and public agencies shall furnish such information as may be requested by the Dept. of LWD, Construction EEO Monitoring Program for conducting a compliance investigation pursuant to N.J.A.C. 17:27-1.1 et seq.


Additional Mandatory Construction Contract Language For State Agencies, Independent Authorities, Colleges and Universities Only 

Executive Order 151 (Corzine, August 28, 2009) and P.L.2009, c.335 include a provision which require all state agencies, independent authorities and colleges and universities to include additional mandatory equal employment and affirmative action language in its construction Contracts. It is important to note that this language is in addition to and does not replace the mandatory Contract language and good faith efforts requirements for construction Contracts required by N.J.A.C. 17:27-3.6, 3.7 and 3.8, also known as Exhibit B. The additional mandatory equal employment and affirmative action language is as follows: 

It is the policy of the New Jersey Turnpike Authority that its Contracts should create a workforce that reflects the diversity of the State of New Jersey. Therefore, Contractors engaged by the New Jersey Turnpike Authority to perform under a construction Contract shall put forth a good faith effort to engage in recruitment and employment practices that further the goal of fostering equal opportunities to minorities and women. 

The Contractor must demonstrate to the New Jersey Turnpike Authority’s satisfaction that a good faith effort was made to ensure that minorities and women have been afforded equal opportunity to gain employment under the New Jersey Turnpike Authority’s Contract with the Contractor. Payment may be withheld from a Contractor’s Contract for failure to comply with these provisions. 

Evidence of a “good faith effort” includes, but is not limited to: 

1. The Contractor shall recruit prospective employees through the State Job bank website, managed by the Department of Labor and Workforce Development, available online at https://careerconnections.nj.gov/
2. The Contractor shall keep specific records of its efforts, including records of all individuals interviewed and hired, including the specific numbers of minorities and women; 
3. The Contractor shall actively solicit and shall provide the New Jersey Turnpike Authority with proof of solicitations for employment, including but not limited to advertisements in general circulation media, professional service publications and electronic media;  
4. The Contractor shall provide evidence of efforts described at 2 above to the New Jersey Turnpike Authority no less frequently than once every 12 months; and
5. The Contractor shall comply with the requirements set forth at N.J.A.C. 17:27- 1.1 et seq. 

To ensure successful implementation of the Executive Order and Law, state agencies, independent authorities and colleges and universities must forward an Initial Project Workforce Report (AA-201) for any projects funded with ARRA money to the Dept. of LWD, Construction EEO Monitoring Program immediately upon notification of award but prior to execution of the Contract.
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[bookmark: _Toc229306885][bookmark: _Toc317167514][bookmark: _Toc78464125]Appendix B - Requirements of Public Law 2005, Chapter 51 (Executive Order 134) and Executive Order 117
In order to safeguard the integrity of State government procurement by imposing restrictions to insulate the award of State contracts from political contributions that pose the risk of improper influence, purchase of access, or the appearance thereof, Executive Order 134 was signed on September 22, 2004 (“EO 134”). The Order is applicable to all State agencies, the principal departments of the executive branch, any division, board, bureau, office, commission within or created by a principal executive branch department, and any independent State authority, board, commission, instrumentality or agency. Executive Order 134 was superseded by Public Law 2005, c.51, signed into law on March 22, 2005. In September 2008, Executive Order 117 was signed and become effective November 15, 2008. It applies to the same government contracting entities subject to Executive Order 134, but extends the political contribution restrictions by expanding the definition of “business entity” to include, for example, more corporate shareholders and sole proprietors. Executive Orders 134 and 117, and Public Law 2005, c.51 contain restrictions and reporting requirements that will necessitate a thorough review of the provisions. Pursuant to the requirements of PL 2005, c.51, the terms and conditions set forth in this Appendix are material terms of any contract resulting from this bid solicitation: 
DEFINITIONS
For the purpose of this section, the following shall be defined as follows: 
(A) Contribution – means a contribution reportable as a recipient under “The New Jersey Campaign Contributions and Expenditures Reporting Act.” P.L. 1973, c. 83 (C.19:44A-1 et seq.), and implementing regulations set forth at N.J.A.C. 19:25-7 and N.J.A.C. 19:25-10.1 et seq. Through December 31, 2004, contributions in excess of $400 during a reporting period were deemed "reportable" under these laws. As of January 1, 2005, that threshold was reduced to contributions in excess of $300. 
(B) Business Entity – means any natural or legal person; business corporation (and any officer, person, or business entity that owns or controls 10% or more of the corporation’s stock); professional services corporation (and any of its officers or shareholders); limited liability company (and its members); general partnership (and its partners); limited partnership (and its partners); in the case of a sole proprietorship: the proprietor; a business trust, association or any other legal commercial entity organized under the laws of New Jersey or any other state or foreign jurisdiction, including its principals, officers, or partners. The definition of a business entity also includes (i)all principals who own or control more than 10 percent of the profits or assets of a business entity ; (ii)any subsidiaries directly or indirectly controlled by the business entity; (iii)any political organization organized under section 527 of the Internal Revenue Code that is directly or indirectly controlled by the business entity, other than a candidate committee, election fund, or political party committee; and (iv) if a business entity is a natural person, that person’s spouse or child, residing in the same household. 
BREACH OF TERMS OF THE LEGISLATION 
It shall be a breach of the terms of the contract for the Business Entity to (i)make or solicit a contribution in violation of the Legislation, (ii)knowingly conceal or misrepresent a contribution given or received; (iii)make or solicit contributions through intermediaries for the purpose of concealing or misrepresenting the source of the contribution; (iv)make or solicit any contribution on the condition or with the agreement that it will be contributed to a campaign committee or any candidate of holder of the public office of Governor, or to any State or county party committee; (v)engage or employ a lobbyist or consultant with the intent or understanding that such lobbyist or consultant would make or solicit any contribution, which if made or solicited by the business entity itself, would subject that entity to the restrictions of the Legislation; (vi)fund contributions made by third parties, including consultants, attorneys, family members, and employees; (vii)engage in any exchange of contributions to circumvent the intent of the Legislation; or (viii)directly or indirectly through or by any other person or means, do any act which would subject that entity to the restrictions of the Legislation.

CERTIFICATION AND DISCLOSURE REQUIREMENTS
(A) The Authority shall not enter into a contract to procure from any Business Entity services or any material, supplies or equipment, or to acquire, sell or lease any land or building, where the value of the transaction exceeds $17,500, if that Business Entity has solicited or made any contribution of money, or pledge of contribution, including in-kind contributions to a candidate committee and/or election fund of any candidate for or holder of the public office of Governor, or to any State, county or municipal political party committee, or legislative leadership committee during specified time periods.
(B) Prior to the award of any contract or agreement, the intended Awardee shall submit the Certification and Disclosure form, certifying that no contributions prohibited by the Legislation have been made by the Business Entity and reporting all contributions the Business Entity made during the preceding four years to any political organization organized under 26 U.S.C.527 of the Internal Revenue Code that also meets the definition of a “continuing political committee” within the means of N.J.S.A. 19:44A-3(n) and N.J.A.C. 19:25-1.7. Failure to submit the required forms will preclude award of a contract under this bid solicitation, as well as future contract opportunities. 
(C) Further, the Contractor is required, on a continuing basis, to report any contributions it makes during the term of the contract, and any extension(s) thereof, at the time any such contribution is made.
STATE TREASURER REVIEW 
The State Treasurer or its designee shall review the Disclosures submitted pursuant to this section, as well as any other pertinent information concerning the contributions or reports thereof by the intended awardee, prior to award, or during the term of the contract, by the Contractor. If the State Treasurer determines that any contribution or action by the Contractor constitutes a breach of contract that poses a conflict of interest in the awarding of the contract under this solicitation, the State Treasurer shall disqualify the Business Entity from award of such contract. 
ADDITIONAL DISCLOSURE REQUIREMENT OF P.L. 2005, C. 271 
Contractor is advised of its responsibility to file an annual disclosure statement on political contributions with the New Jersey Election Law Enforcement Commission (ELEC), pursuant to P.L. 2005, c. 271, section 3 if the Contractor receives contracts in excess of $50,000 from a public entity in a calendar year. It is the Contractor’s responsibility to determine if filing is necessary. Failure to so file can result in the imposition of financial penalties by ELEC. Additional information about this requirement is available from ELEC at 888-313-3532 or at https://www.elec.state.nj.us/. 
ADDITIONAL DISCLOSURE REQUIREMENT OF P.L. 2005, C. 51 (EXECUTIVE ORDER NO. 117)
Executive Order No. 117 (Corzine 2008), which is designed to enhance New Jersey’s efforts to protect the integrity of government contractual decisions and increase the public’s confidence in government, builds on the provisions of P.L. 2005, c. 51 (“Chapter 51”), which limits contributions to certain political candidates and committees by for-profit business entities that are, or seek to become, State government vendors. 
Executive Order No. 117 extends the provisions of Chapter 51 in two ways:
1) The definition of “business entity” is revised and expanded so that contributions by the following individuals also are considered contributions attributable to the business entity:
· Officers of a corporation, any person or business entity who owns or controls 10% or more of the corporation’s stock, and professional services corporations, including any officer or shareholder, with the term “officer” being defined in the same manner as in the regulations of the Election Law Enforcement Commission regarding vendor disclosure requirements (N.J.A.C. 19:25-26.1), with the exception of officers of non-profit entities;
· Partners of general partnerships, limited partnerships, and limited liability partnerships and members of limited liability companies (LLCs), with the term “partner” being defined in the same manner as in the regulations of the Election Law Enforcement Commission regarding vendor disclosure requirements (N.J.A.C. 19:25-26.1);
· In the case of a sole proprietorship: the proprietor; and 
· In the case of any other form or entity organized under the laws of this State or any other state or foreign jurisdiction: the entity and any principal, officer, and partner thereof; 
· Spouses, civil union partners, and resident children of officers,  partners, LLC members, persons owning or controlling 10% or more of a corporation’s stock, all shareholders of a professional services corporation, and sole proprietors are included within the new definition, except for contributions by spouses, civil union partners, or resident children to a candidate for whom the contributor is eligible to vote or to a political party committee within whose jurisdiction the contributor resides.
2) Reportable contributions (those over $300.00 in the aggregate) to legislative leadership committees, municipal political party committees, and candidate committees or election funds for Lieutenant Governor are disqualifying contributions in the same manner as reportable contributions to State and county political party committees and candidate committees or election funds for Governor have been disqualifying contributions under Chapter 51.
Executive Order No. 117 applies only to contributions made on or after November 15, 2008, and to contracts executed on or after November 15, 2008.
Updated forms and materials have been developed to combine the requirements of P.L. 2005 c. 51 and Executive Order 117.  Beginning November 15, 2008, the intended Awardee only will be required to submit, the Two-Year Chapter 51/Executive Order 117 Vender Certification and Disclosure of Political Contribution form(s).  The Chapter 51 and EO 117 forms are available on the Department of the Treasury Division of Purchase and Property’s website at: https://www.state.nj.us/treasury/purchase/forms.shtml.  P.L. 2005 c. 271 disclosure requirements are separate and different from the disclosure requirements under P.L. 2005 c. 51 and Executive Order 117 and shall be submitted by the intended Awardee at least ten (10) days prior to entering into the above-referenced contract directly to the New Jersey Election Law Enforcement Commission.  The Chapter 271 form is also available on the Department of the Treasury Division of Purchase and Property’s website at: https://www.state.nj.us/treasury/purchase/forms/CertandDisc2706.pdf
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[bookmark: _Toc199234201][bookmark: _Toc229306892][bookmark: _Toc317167521][bookmark: _Toc78464126]Appendix H - Georgia Department of Transportation Test No. 78
(A) [bookmark: _Toc209248218]Scope
Use this test method to determine the Profile Index from profilograms of deck slabs and approach slabs, made with the profilograph.
Determining the Profile Index involves measuring “scallops” that appear outside a blanking band.
(B) [bookmark: _Toc209248219]Apparatus
The apparatus consists of only the following:
Scale:  Use a clear plastic scale, 1.50 inch wide and 11.0 inch long.  Near the center of the scale is an opaque band, 0.1 inch wide, extending the entire length of 11.0 inches.  On either side of this band are lines scribed 0.1 inch apart, parallel to the opaque band.  These lines serve as a convenient scale to measure deviations, or scallops of the graph above or below the blanking band.
(C) [bookmark: _Toc209248220]Sample Size and Preparation
No special sample preparation is needed.
(D) [bookmark: _Toc209248221]Procedures
Place the plastic scale over the profile so it blanks out as much of the profile as possible.  The scallops above and below the blanking band will be approximately balanced (See Figure 1).
The profile trace will move from a generally horizontal position when going around super-elevated curves, making it impossible to blank out the central portion of the trace without shifting the scale. 
In this case, break the profile into short sections and reposition the blanking band on each section (see Figure 2.).
Beginning at the right end of the scale, measure and total the height of all the scallops appearing both above and below the blanking band. 
Measure each scallop to the nearest 0.05 inch. 
Short portions of the profile line may be visible outside the blanking band, but unless they project 0.03 inch or more and extend longitudinally for 2 feet or more, do not include them in the count. (See Figure 1 for special conditions.)
After totaling the scallops in the first scale length, slide the scale to the left.  Align the right end of the scale with a small mark made at the end of the first scale length.
(E) [bookmark: _Toc209248222]Calculations
The Profile Index is determined as “inches per mile in excess of the 0.1 inch blanking band.”  The formula for calculating Profile Index is:
[image: ]
(F) [bookmark: _Toc209248223]Report
Report the profile index in “inches per mile in excess of the 0.1 inch blanking band” on the Profilograph Report Form.




[image: ]















Figure 1
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Figure 2
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NEW JERSEY TURNPIKE AUTHORITY
STAGING AREA INVENTORY/ INSPECTION FORM
NEW JERSEY POLLUTANT DISCHARGE ELIMINATION SYSTEM
STORMWATER PERMIT PROGRAM

	Date Submitted:
	

	Contract Number:

	

	Contractor Name:

	

	Contractor’s Contact  Information
	Name:
	

	
	Phone:
	

	
	Mailing Address:
	

	
	E-mail:
	

	Staging Area Location: (Roadway & Milepost)
	

	Status
	Check one: 
	 Occupying        Vacating

	
	Estimated Dates of Occupancy:
	______________________ to ____________________




The purpose of this inspection form is to obtain information needed to comply with the New Jersey Department of Environmental Protection (NJDEP) regulations on stormwater management.  Your responses will assist the New Jersey Turnpike Authority to determine what measures are needed to comply with its stormwater discharge permit requirements and minimize stormwater pollutants that may enter the waters of the State.

The completed Inspection Form shall be submitted to the Engineer per Subsection 105.07. 
VEHICLES AND EQUIPMENT
A general list of machinery that is exposed to stormwater and could potentially be a source of stormwater pollutants is needed.  Review the list below and identify the types of machinery that are present on-site and are exposed to stormwater.  Add any additional machinery not already shown on the list.
Attach additional sheets if necessary.
	VEHICLE AND EQUIPMENT INVENTORY

	Vehicle/Equipment
	On-Site
(yes/no)
	Storage Location
(indoors/outdoors)
	Exposed to Stormwater
(yes/no)

	Automobiles
	
	
	

	Pick-up Trucks
	
	
	

	Dump Trucks
	
	
	

	Backhoes
	
	
	

	Loaders
	
	
	

	Bulldozers
	
	
	

	Painting Equipment
	
	
	

	Paving Equipment
	
	
	

	Sweepers
	
	
	

	Snow Plows
	
	
	

	Tractors
	
	
	

	Mowers
	
	
	

	Generators
	
	
	

	Equipment Trailers
	
	
	

	Screeners
	
	
	

	Wood Chippers
	
	
	

	Compressors
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	





I. Materials Inventory
A general list of materials that are exposed to stormwater and could potentially be a source of stormwater pollutants is needed.  Review the list below and identify the types of materials that are stored on-site and are exposed to stormwater.  Add any additional materials not already shown on the list.
Attach additional sheets if necessary.
	MATERIALS EXPOSED TO STORMWATER

	Material
	Stored On-Site
(yes/no)
	Container Type
(drum, tank, bucket, etc.)
	Exposed to Stormwater
(yes/no)

	Salt
	
	
	

	Sand/gravel/soil
	
	
	

	Street sweepings
	
	
	

	Asphalt mix
	
	
	

	Paint
	
	
	

	Pesticides/Herbicides
	
	
	

	Gasoline
	
	
	

	Diesel Fuel
	
	
	

	Heating oil
	
	
	

	Kerosene
	
	
	

	Hydraulic fluid
	
	
	

	Antifreeze
	
	
	

	Motor oil
	
	
	

	Waste oil
	
	
	

	Transmission fluid
	
	
	

	Batteries
	
	
	

	Degreasing fluid/parts cleaner
	
	
	

	Detergent
	
	
	

	
	
	
	

	
	
	
	




II. FUELING OPERATIONS
The stormwater permit requires equipment and procedures to reduce the chance that a fuel spill will discharge into the surface water drainage system.  Identify the fuel tanks at the staging area, and provide responses to the fuel system operations questions.  If a question does not apply to your location, mark “N/A” in the response box.
Attach additional sheets if necessary.
	FUEL TANK INFORMATION

	Tank No.
	Tank Capacity (gallons)
	Tank Contents
(gasoline, diesel, etc.)
	Tank Type
(aboveground/
underground)
	If Aboveground, Tank is Diked
(yes/no)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	




	FUEL DISPENSER INFORMATION

	Tank No.
	Number of Dispensers
	Dispenser Location
(on tank/on fuel island)
	Distance to Nearest Storm Drain or Drainage Ditch

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




	FUEL SYSTEM OPERATIONS
Please explain any “NO” answers. Attach additional sheets if necessary.

	1.	Is the contact information for the person(s) responsible for spill response clearly posted in the fueling area?
	

	2.	Are the fuel system equipment operation procedures clearly posted in the fueling area?
	

	3.	Are drip pans used under all hose and pipe connections during bulk fuel transfers to/from the storage tanks?
	

	4.	Is a trained employee always present to supervise bulk fuel transfers to/from the storage tanks? 
	

	5.	Is spill containment equipment (storm sewer inlet blocks, spill containment berms, absorbent booms, etc.) available for use during bulk fuel transfers to/from the tanks?
	

	5a.	If so, is the spill containment equipment used during bulk fuel transfers?
	

	6.	Are the fuel system operators instructed that “topping off” of vehicles, mobile fuel tanks, and storage tanks is not permitted?
	

	7.	Is leaking, worn, or damaged fuel system equipment repaired or replaced immediately?
	



III. VEHICLE AND EQUIPMENT MAINTENANCE
The Stormwater Permit encourages that all vehicle and equipment maintenance be performed indoors whenever possible.  The following questions address existing maintenance procedures.
Please explain any “NO” answers. Attach additional sheets if necessary.

	VEHICLE AND EQUIPMENT MAINTENANCE

	1.	Is any vehicle and equipment maintenance performed outdoors?
	

	1a.	If yes,  when vehicle and/or equipment maintenance lasting more than one day is performed outdoors, is the vehicle or equipment covered with a tarp or tent when not being worked on?
	

	1c.	If yes, when vehicle and/or equipment maintenance is performed outdoors, are drip pans used beneath the vehicle or equipment?
	



IV. 
GENERAL GOOD HOUSEKEEPING PROCEDURES
The stormwater permit requires general good housekeeping practices for storage of materials in containers and cleanup of spilled materials.  The following questions address both topics.
Please explain any “NO” answers. Attach additional sheets if necessary.

	CONTAINER STORAGE REQUIREMENTS

	1.	Are all containers and aboveground storage tanks maintained in good condition (not leaking, not rusting, etc.)?
	

	2.	Are the contents of all containers and aboveground storage tanks identified with clean and visible labels?
	

	3.	Are all containers and aboveground storage tanks tightly closed when not in use?
	

	4.	Are outdoor container storage areas covered to prevent precipitation from falling onto the containers?
	

	5.	Are containers stored in outdoor areas located on raised pads, spill pallets, or in bermed/diked areas?
	

	6.	Are any berms/dikes in good condition and capable of containing a spill?
	

	7.	Are container storage areas maintained regularly?
	



	SPILL CLEANUP PROCEDURES

	1.	Is absorbent material (Speedy-Dry, sawdust, kitty litter, etc.) available for cleaning up spills?
	

	2.	Are all spills of liquid or dry materials cleaned up immediately after discovery?
	

	3.	Are spills ever cleaned up by washing or rinsing?
3a.   If yes, please explain.
	

	4.	Are all spilled material and used absorbent swept up and disposed of properly?
	

	5.	Are spill cleanup materials, spill kits, and drip pans kept in all liquid transfer areas (near storage tanks, container storage areas, etc.)?
	

	6.	Are all spill materials and spill kits stored in dry areas protected from rainfall?
	





V. DE-ICING MATERIAL HANDLING PROCEDURES
The stormwater permit requires specific procedures for handling road de-icing salt.
	SALT STORAGE/HANDLING PROCEDURES

	1.	Is salt stored at the facility?
	

	2.	Is all salt stored inside salt domes or other permanent, covered storage buildings?
	

	3.	Is spilled salt swept up and re-used or discarded after completion of loading/unloading activities?
	

	4.	Are salt handling areas swept on a regular basis?
	

	
	

	
	

	
	



VI. FACILITY DRAINAGE

	DRAINAGE FROM PARKING/STORAGE AREAS

	1.	Do the outdoor areas of the facility have storm drain inlets?
	

	1a.    If yes, do the storm drains discharge to the sanitary sewer system?
	

	1b.	If yes, do the storm drains discharge through an oil/water separator?
	

	1c.	If yes, are any storm drain inlets located in unpaved areas?
	

	1d.	If yes, are the storm drain inlets labeled to alert employees that they discharge to surface water?
	



VII. 
VEHICLE AND EQUIPMENT WASHING PROCEDURES
The stormwater permit does not regulate vehicle and equipment washing activities.  However, responses to the following questions will help to determine the types of water discharges at the storage/staging area.
	VEHICLE AND EQUIPMENT WASHING

	1.	Does the facility have a washbay or other vehicle/equipment washing facility?
	

	2.	Do the washbay drains discharge to the sanitary sewer or to the storm sewer?
	

	3.	Do the washbay drains discharge through an oil/water separator?
	

	4.	Are vehicles/equipment rinsed in outdoor areas near storm drain inlets or stormwater drainage ditches/swales?
	

	5.	Is all loose debris (sand, salt, grass clippings, etc.) brushed off of the vehicles/equipment and disposed of before rinsing?
	

	6.	Does the vehicle/equipment rinsing include the use of soap, degreasers, or other cleaning compounds?
	

	7.	Do the rinsing operations include cleaning engines?
	



VIII. STOCKPILED MATERIALS
The stormwater permit sets limits on the stockpiling of sand, soil, street sweepings, and similar materials.  The following questions deal with open stockpiles at the maintenance facility/staging area.
	STOCKPILED MATERIALS

	1.	Are there stockpiles of sand, soil, gravel, or street sweepings at the staging area?
	

	2.	Are the stockpiles within 50 feet of a storm drain inlet, drainage ditch, swale, stream, or other drainage facility?
	

	3.	Are the stockpiles enclosed in bins?
	

	4.	Do the bins allow the stockpiled material to spill out through gaps or openings in the bin walls?
	





IX. SWEEPING
The stormwater permit requires that facilities are swept at least once every three months.
	SWEEPING

	1.	Are paved areas of the facility swept regularly using a mechanical sweeper?
	

	2.	What is the approximate frequency of sweeping?
	



X. REFUSE CONTAINERS AND DUMPSTERS
	REFUSE CONTAINERS AND DUMPSTERS

	1.	Are there any dumpsters or refuse containers located outdoors and exposed to stormwater (not including temporary demolition containers, litter receptacles, and containers for large bulky items)?
	

	1A. If  yes:  Are these containers covered at all times to prevent spilling, dumping or leaking of their contents?
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[bookmark: _Toc78464128][bookmark: _Toc317167523]Appendix J - Discrimination in Employment on Public Works
N.J.S.A. 10:2-1
10:2-1 Discrimination in Employment on Public Works;
Contract Provisions; Set-Aside Programs
(A) In the hiring of persons for the performance of work under this contract or any subcontract hereunder, or for the procurement, manufacture, assembling or furnishing of any such materials, equipment, supplies or services to be acquired under this contract, no Contractor, nor any person acting on behalf of such Contractor or Subcontractor, shall, by reason of race, creed, color, national origin, ancestry, marital status, gender identity or expression, affectional or sexual orientation or sex, discriminate against any person who is qualified and available to perform the work to which the employment relates;
(B) [bookmark: co_pp_331f00006c6d3_1]No Contractor, Subcontractor, nor any person on its behalf shall, in any manner, discriminate against or intimidate any employee engaged in the performance of work under this contract or any subcontract hereunder, or engaged in the procurement, manufacture, assembling or furnishing of any such materials, equipment, supplies or services to be acquired under such contract, on account of race, creed, color, national origin, ancestry, marital status, gender identity or expression, affectional or sexual orientation or sex;
(C) [bookmark: co_pp_5945000048613_1]There may be deducted from the amount payable to the Contractor by the contracting public agency, under this contract, a penalty of $50.00 for each person for each calendar day during which such person is discriminated against or intimidated in violation of the provisions of the contract; and
(D) [bookmark: co_pp_ac4b00005f6e3_1]This contract may be canceled or terminated by the contracting public agency, and all money due or to become due hereunder may be forfeited, for any violation of this section of the contract occurring after notice to the Contractor from the contracting public agency of any prior violation of this section of the contract.


[bookmark: _Toc78464129]Appendix V – New Jersey Turnpike Authority Requirements For Disabled Veteran-Owned Business Set-Aside Program For Construction Contracts
The following pages provide Bidders with information about the New Jersey Turnpike Authority (the “Authority”) Disabled Veteran-Owned Business (“DVOB”) Set-Aside Program requirements for non-federally funded construction contracts and subcontracts.  Clarification of the DVOB specifications along with assistance in completing the required forms can be obtained by calling the Compliance Manager at the Authority’s Office of Equal Employment Opportunity (hereinafter “Office of EEO”) at (732) 750-5300 (ext. 8733).  
CONTRACT CLAUSE
It is the policy of the Authority that DVOBs, as determined and defined by the State of New Jersey, Department of the Treasury, Division of Revenue and Enterprise Services (“Division”) in N.J.A.C. 17:14-1.1 et seq., have the opportunity to compete for and participate in the performance of contracts and subcontracts for construction services in accordance with the New Jersey Set-Aside Act for Disabled Veteran's Businesses, N.J.S.A. 52:32-31.1 et seq. (P.L. 2015, c. 116).  The Authority further requires that its contractors shall agree to take all necessary and responsible steps, in accordance with the aforementioned regulations, to ensure that DVOBs have these opportunities. 
This language is included to ensure that all persons who enter into any form of contractual agreement with the Authority are aware of their responsibilities and the commitment of the Authority to see that its Disabled Veteran-Owned Business Set-Aside Program (“Program”) is carried out in all instances. 
EXPLANATORY NOTE
The following information is provided by the Authority to prospective Bidders in an effort to promote and encourage participation in its  Program for businesses registered with the Division as a DVOB.  The information provided below is not a complete reproduction of the regulations governing DVOB registration and participation.  Accordingly, to the extent that any of the information contained below conflicts with the applicable regulations, the regulations shall govern.  Interested parties are encouraged to obtain a complete copy of the applicable regulations (N.J.A.C. 17:14-1.1 et seq.) prior to registering with the Division and submitting bids to the Authority.  
I. Standards of eligibility for disabled veteran-owned businesses for goods and services and for State construction contracts
[bookmark: _Hlk40257606]See N.J.A.C. 17:14-2.1.
(a) In order to be eligible as a disabled veteran-owned business, a business must satisfy the following criteria: 
1. The business must be independently owned and operated, as evidenced by its management being responsible for both its daily and long-term operation, and its management owning and controlling at least 51 percent interest in the business; 
2. The business must be incorporated or registered to do business in the State and have its principal place of business in New Jersey; and 
3. The business owner must have Federal certification from the Department of Veteran’s Affairs as having a service-connected disability.
II. Obligation to provide information; penalties for failure to provide complete and accurate information (N.J.A.C. 17:14-2.2)
[bookmark: _Hlk40257664]See N.J.A.C. 17:14-14-2.2
(a) Applicants under this chapter shall accurately and honestly supply all information required by the Division. 
(b) When a business has been approved as a disabled veteran-owned business on the basis of false information knowingly supplied by the business, and the business has been awarded a State contract, or a subcontract thereto, the Unit, after notice and opportunity for a contested case hearing pursuant to N.J.S.A. 52:14B-1 et seq., and 52:14F-1 et seq., and N.J.A.C. 1:1, shall: 
1. Assess the business any difference between the contract amount and what the State's cost would have been if the contract had not been awarded in accordance with the provisions of N.J.S.A. 52:32-31 et seq.; 
2. Assess the business a penalty in the amount of 10 percent of the amount of the contract or subcontract involved; 
3. Order the business ineligible to transact any business with a State contracting agency for a period between three months and one year; and 
4. Order the Division to disallow the registration of the business as a disabled veteran-owned business for a period of one year from the State's database. 
(c) Any business approved by the Division as a disabled veteran-owned business shall immediately apprise the Division of any circumstances that might affect the eligibility of the business under this chapter. 
(d) The failure of a business to report any such changed circumstances, or the intentional and/or knowing reporting of false information, shall disqualify the business for inclusion in the database under this chapter for a period of one year. 
(e) When a business has been registered as a disabled veteran-owned business on the basis of false information knowingly supplied by the business, but the business has not been awarded a State contract, the Unit, after notice and opportunity for a contested case hearing pursuant to N.J.S.A. 52:14B-1 et seq., and 52:14F-1 et seq., and N.J.A.C. 1:1, shall order the Division to disallow the registration of the business as a disabled veteran-owned business from the State's database for a period of one year.
III. Registration procedures for disabled veteran-owned businesses
See N.J.A.C. 17:14-3.1.
(a) A business seeking to register as a disabled veteran-owned business shall comply with the following registration procedures: 
1. The business shall register at www.newjerseybusiness.gov, for Premier Business Services; and 
2. The business shall apply to the Division by completing the Vendor Registration Form, available online at www.nj.gov/njbgs. 
i. As part of its application to the Division, a business shall document its principal place of business, independent status, number of employees, and its gross revenues. This documentation shall include all forms and reports requested by the Division on the Vendor Registration Form. 
ii. If an applicant knowingly supplies inaccurate or false information, the application shall be denied under this chapter, the business shall be disqualified from inclusion in the disabled veteran-owned business database pursuant to N.J.A.C. 17:14-2.2, and the business may be subject to adverse action, including, but not limited to, debarment, suspension, or disqualification by contracting agencies, the Attorney General, or other enforcement agencies. 
(b) When an application for registration as a disabled veteran-owned business has been completed, the Division shall determine whether to approve it and notify the business of its decision. If approved, the Division will issue the business a registration certification and add the business to the disabled veteran-owned business database. 

(c) The disabled veteran-owned business database shall be used by State contracting agencies to confirm eligibility of a business for set-aside contracts and subcontracts and in reporting progress toward established contract award goals. 
(d) Every five years, no later than 20 days prior to expiration of the disabled veteran-owned business's registration, and not earlier than 60 days prior to the expiration of such registration, a business interested in remaining registered as a disabled veteran-owned business shall comply with the registration procedures under (a) above. 
(e) Annually, the business shall submit, prior to the anniversary of the registration notice, a verification statement, in which it shall attest that there has been no change in the ownership, revenue eligibility, or control of the business at the State's website, www.nj.gov/njbgs. 
i. If the business fails to submit the annual verification statement by the anniversary date of the registration notice, the registration will lapse and the business will be deemed revoked from the State's disabled veteran-owned business database. If the business seeks to be registered after revocation, it will have to reapply. 
ii. If the business submits the annual verification statement by the anniversary date of the original registration notice, but either the verification statement or other information received by the Division indicates that the business is no longer eligible for registration as a disabled veteran-owned business, the Division shall revoke the registration pursuant to this chapter and following revocation, the business shall be deemed revoked from the State's disabled veteran-owned business database. The business may appeal this revocation pursuant to the procedures set forth at N.J.A.C. 17:14-3.4.
IV. Time for application to register as a disabled veteran-owned business
See N.J.A.C. 17:14-3.2.
(a) A business may apply to the Division at any time to be registered as a disabled veteran-owned business and to be placed on the disabled veteran-owned business database. 
(b) If a business is to be eligible to bid on a specific set-aside contract or participate in the subcontracting goal programs for purposes of this chapter, it must be validly registered as a disabled veteran-owned business by the Division on or before the date the bid or proposal is due at the State contracting agency.
V. Procedures for challenging a business registered as a disabled veteran-owned business
See N.J.A.C. 17:14-3.3.
(a) The qualification under this chapter of a business as a disabled veteran-owned business may be challenged by any third-party. 
1. A registration challenge shall be made in writing to the Unit, setting forth the factual basis for the challenge. The Unit shall provide a copy of the challenge and a notice granting the opportunity for a hearing to the challenged business. Where a particular contract is at issue, the Unit shall also provide a copy of the challenge to the contracting agency. 
2. A registration challenge to the Unit may concern only the qualification of the business under this chapter as a disabled veteran-owned business. Any challenge to a business's qualifications to perform a contract shall be referred to the appropriate State contracting agency. 
(b) When the Unit receives a registration challenge, upon request of the business whose registration is at issue, the Unit Manager or a designee shall conduct a hearing on the matter as follows: 
1. The Unit shall notify all interested parties (including, but not limited to, the challenging party, the business whose registrations is at issue, and any affected State contracting agency) of the time and place of the hearing, and of the right to attend and be represented at the hearing. 
2. The burden of proof lies with the challenger to establish that the business whose registration is at issue is not qualified and/or not properly registered as a disabled veteran-owned small business under this chapter. However, the Unit may use its own resources to ascertain the validity of a challenge and the status of a business. 
3. The hearing will be conducted by the Unit Manager or his or her designee. The Unit Manager will issue a written report within seven working days following the close of the hearing. 
4. At the discretion of the Unit Manager or his or her designee, participants at the hearing may be permitted to file written exceptions to the report no later than five working days after the date on which the report is made available to the business. 
5. If no exceptions are filed, or permitted to be filed, under (b)4 above, the decision shall be final. If exceptions are filed under (b)4 above, after reviewing the exceptions, the Unit Manager will issue a final decision on the challenge and notify the parties by letter. 
6. A challenge to a business's eligibility shall not stay the contract award process.
VI. Procedures for denial, non-conferral, or revocation of registration as a disabled veteran-owned business
See N.J.A.C. 17:14-3.4.
(a) If the Division chooses to not confer or deny an application for a disabled veteran-owned business registration, or revokes a registration as a disabled veteran-owned business, the Division shall so notify the business. The denial or revocation is effective as of the date of the Division's notice to the business of its denial or revocation determination. 
(b) When a business has been denied registration or has had its registration revoked, the business has the right to an appeal. The appeal procedures in this section govern denials and revocations, except for revocations on the basis of false information knowingly supplied by the business or failure to submit the annual verification statement. Revocation based on false information knowingly supplied by the business is addressed by the procedures at N.J.A.C. 17:14-2.2. 
(c) Within 10 days from receipt of the denial or revocation notification, the business that received the notification may request, in writing to the Unit, an appeal hearing. The appeal may concern only the qualification of the business under this chapter as a disabled veteran-owned business. When the Division receives an appeal, it shall conduct a hearing on the matter as follows. 
1. The Unit shall notify the business of the time and place of the hearing and of the right of the business to appear and be represented by counsel at the hearing. 
2. The appeal request shall include all information, including any relevant documents, available to the appealing business relevant to the appeal. 
3. The burden of proof lies with the appealing business to show that the denial or revocation of the business registration was in error and that the appealing business meets all of the requisite qualifications under this chapter to be registered as a disabled veteran-owned business. 
4. `The hearing will be conducted by the Unit Manager or a designee. The Unit Manager shall issue a written report within seven days of the close of the hearing. 
5. At the discretion of the Unit Manager or his or her designee, the business may be permitted to file written exceptions to the report no later than five working days after the date on which the report is made available to the business. 
6. If no exceptions are filed, or permitted to be filed, under (c)5 above, the decision shall be final. If exceptions are filed under (c)5 above, after reviewing the exceptions, the Unit Manager shall issue a decision on the appeal and notify the business by fax (or other electronic means) and letter.
VII. [bookmark: _Hlk21078745]Subcontracting goal program and procedures
See N.J.A.C. 17:14-4.2.
(a) When deemed appropriate, any State contracting agency, consistent with its contracting authority, may establish and administer a subcontracting goal program in lieu of, or as a supplement to, the set-aside program. 
(b) Each State contracting agency shall maintain records regarding subcontracts awarded pursuant to this program. The procedures shall include the following provisions: 
1. The State contracting agency shall review its schedule of contracting opportunities and establish a method of determining which upcoming contracts are suitable for the subcontracting goal program. 
i. Factors to be considered when making the determination that a particular contract is suitable for inclusion in this program include, but are not limited to: the minimum number of contractors assigned to a commodity code, the total dollar amount of the Project and subcontracting opportunities on the Project, and the number of available eligible businesses in geographical proximity to the Project site. 
ii. The designation of a particular RFP as a disabled veteran-owned business set-aside subcontracting opportunity shall be made prior to the public advertisement. 
(c) [bookmark: _Hlk21081477]For construction contracts, the State contracting agency shall review the Project to determine whether the disabled veteran-owned business set-aside goals are appropriate or can be reasonably attained given the elements of the job. The State contracting agency may review the Division's list of classified contractors to determine the number of eligible businesses, as established at N.J.A.C. 17:14-2.1, that may reasonably be expected to participate in the Project, giving consideration to the geographic location, required trades, and estimated dollar value of the Project. 
7. The disabled veteran-owned business enterprise goal for construction projects set-aside can be reached either at the prime or subcontractor level. 
8. The public advertisement shall include a notice to prospective bidders disclosing the disabled veteran-owned business goal for the contract. 
9. [bookmark: _Hlk21079245]Bidders shall provide sufficient documentation of its good faith efforts to meet the set-aside goal either with its bid or within 10 days of a request by the State contracting agency or other State agency. Failure to comply may preclude award of a contract to a bidder. 
(d) Each bidder awarded a contract for a procurement that contains the set-aside subcontracting goal requirement shall fully cooperate in any studies or surveys that may be conducted by the State contracting agency to determine the extent of the bidder's compliance with this chapter.
VIII. Good faith efforts of bidders; requirements
See N.J.A.C. 17:14-4.3.
(a) The following actions shall be taken by a bidder in establishing a good faith effort to solicit and award subcontracts to eligible disabled veteran-owned businesses, as established in the RFP: 
1. [bookmark: _Hlk21079280]The bidder shall attempt to locate qualified potential disabled veteran-owned business subcontractors; 
2. The bidder shall consult the disabled veteran business database if none are known to the bidder; 
3. The bidder shall keep a record of its efforts, including the names of businesses contacted and the means and results of such contacts, as well as documentation on any good faith efforts to solicit and award any subcontract to an eligible disabled veteran-owned business; and 
4. The bidder shall provide all potential subcontractors with detailed information regarding the specifications.
IX. Exemptions from set-aside program
See N.J.A.C. 17:14-4.4.
In those circumstances where Federal law, rules, or regulations permit or require a procurement procedure other than those prescribed in this chapter, the State contracting agency shall follow the Federal procedures notwithstanding the provisions of this chapter, provided that the State contracting agency issues a written declaration that such Federal laws, rules, or regulations are in effect.
X. Good faith efforts of Contractor
(a) The Authority requires that SBE/DVOB Forms A, B, C and D, as applicable, which are located on the Authority website, be submitted within seven (7) days after Notice of Award.  However, the Authority may extend the deadline for this requirement at its sole discretion. 
(b) If the Contractor submits the SBE/DVOB forms within the requested timeframe, but fails to meet the DVOB goal, a fully completed and notarized SBE/DVOB Form D must be submitted, and the Authority will evaluate the efforts made by the Contractor to determine whether a demonstration of good faith efforts has been made.

XI. Post-Award Obligations
(a) General Instructions: 
1. Refer to the Authority’s SBE/DVOB Participation Schedule (“Form A”). The listing of a DVOB firm by a Contractor on Form A shall constitute a representation by the Contractor to the Authority that such DVOB firm is qualified and not unavailable, and a commitment by the Contractor that it will enter into a subcontract with such DVOB firm for the portion of the work described in Form A and at the price set forth in its Bid.  A DVOB Contractor which lists itself on Form A is committed to performing the work indicated with its own personnel. 
2. A database of DVOBs is maintained by the State, accessible via a link on the Division’s webpage at https://www20.state.nj.us/TYTR_SAVI/vendorSearch.jsp; the database lists vendors by designation, including DVOBs, and is available for use by State contracting agencies and others in confirming eligibility for set-aside contracts and subcontracts and in reporting progress toward established contract award goals. Use of this listing does not relieve the Contractor of its responsibility to seek DVOB participation from other sources. 
3. Whenever the Authority issues Project Change Orders, the Authority may determine if increased DVOB participation will be required. 
4. If at any time the Contractor believes or has reason to believe that a proposed DVOB has become unavailable or, due to change in ownership or management responsibility, does not meet the standards set forth in Article II, the Contractor shall, within 10 days, notify the Authority of that fact.  Within 15 days thereafter, the Contractor shall, if necessary to achieve the stated goal, make every reasonable effort to subcontract the same or other work to other DVOB firms. 
5. Should a DVOB become ineligible during the course of this Contract, effective as of the date of ineligibility, further contractual dollars expended with the DVOB shall not be counted toward the DVOB goal.  Within 15 days after notification by the Authority to the Contractor of the ineligible DVOB, the Contractor shall make every reasonable effort to satisfy the DVOB goal.  The Contractor’s effort to continue to meet the DVOB goal shall be coordinated with the Office of EEO. 
6. To ensure that all obligations under subcontracts awarded to DVOBs are met, the Authority shall review the prime Contractor’s DVOB involvement efforts during the performance of the contract.  The Contractor shall monitor the performance of and collect and report data on DVOB participation to the Office of EEO.  The form will be reviewed to determine Contract compliance with respect to the DVOB goal.  Failure to submit this report may result in suspension of payments as provided in the section titled “Audit and Penalties” below.  If, at any time, the Authority has reason to believe that any person or firm has willfully and knowingly provided incorrect information or made false statements, it shall refer the matter to the Attorney General of the State of New Jersey. 
7. The Contractor agrees to pay each subcontractor and supplier for satisfactory performance of its subcontract no later than ten (10) days from the receipt of each payment the Contractor receives from the Authority. 
8. In accordance with N.J.S.A. 52:32-41:
a. Prior to the issuance of a progress payment by a State agency to a prime Contractor, the prime Contractor shall certify to the State agency that a subcontractor or supplier has been paid any amount due from any previous progress payment and shall be paid any amount due from the current progress payment, or that there exists a valid basis under the terms of the subcontractor's or supplier's contract to withhold payment from the subcontractor or supplier and therefore payment is withheld.
b. If the prime Contractor withholds payment from a subcontractor or supplier, the prime Contractor shall provide to the subcontractor or supplier written notice of a withholding of payment. The notice shall detail the reason for withholding payment and state the amount of payment withheld. A copy of the notice shall be provided to the bonding company providing the performance bond for the general Contractor and to the State agency.
c. In addition to any amount due, a subcontractor or supplier shall also receive from a prime Contractor interest on the amount due at a rate equal to the prime rate plus 1% if a subcontractor or supplier is not paid within 10 calendar days after receipt by the prime Contractor of payment by a State agency for completed work which is the subject of a subcontract or a material supply agreement and if no valid basis exists for withholding payment. This interest shall begin to accrue on the 10th calendar day after receipt of payment by the prime Contractor. In addition, a subcontractor or supplier shall receive any court costs incurred by the subcontractor or supplier to collect payments withheld without a valid basis by the prime Contractor.
d. If court action is taken by a subcontractor or supplier to collect payments withheld by a prime Contractor and it is determined that a valid basis existed for the withholding of those payments, the subcontractor or supplier shall be liable for any court costs incurred by the prime Contractor in connection with the action.

(b) Substitution of DVOBs 
Except as provided herein, the Contractor shall not have the work performed, or the materials or supplies furnished, by any other SVOB firm other than those named in Form A.  However, the Contractor may, in unusual situations, be permitted to substitute a subcontractor(s).  A request for substitution must be in writing, with complete justification for the request.  The Contractor must have approval of the Authority before substitution of the DVOB subcontractor, regardless of the reason for the substitution. Failure to obtain approval from the Authority could result in the prime Contractor being found to be in “noncompliance” with the requirements of the contract.  The term “unusual situations” includes, but is not limited to, a DVOB subcontractor’s or DVOB joint venture partners:  
1. Failure to qualify as a DVOB or maintain DVOB registration status. 
2. Death or physical disability, if the named subcontractor or DVOB partner of the joint venture is an individual. 
3. Dissolution, if a corporation or partnership. 
4. Bankruptcy of the subcontractor, subject to applicable bankruptcy laws, and only in instances where the bankruptcy affects the subcontractor’s ability to perform. 
5. Inability to obtain, or loss of, a license necessary for the performance of the particular category of work. 
6. Failure or inability to comply with a requirement of law applicable to the subcontract work. 
7. Material failure to comply with the terms and conditions of the subcontract. 
8. Material failure to successfully perform the subcontract tasks. 
XII. Audit and Penalties 
The Contractor is advised that failure to carry out the requirements of these specifications shall constitute a breach of contract and may result in termination of the contract by the Authority, or such remedy as the Authority deems appropriate.  During the performance of the contract, and for a period of up to three (3) years following completion of the contract work, the Authority may conduct reviews for compliance with the requirements of the DVOB Program. Such reviews may include the evaluation of monthly reports, desk audits and site visitations.  Where a prime Contractor, or any Subcontractor, is found to be in noncompliance with the requirements of the DVOB Program during the performance of the contract, it will be required to take corrective action.  If corrective action is not promptly taken by the offending Contractor, the following sanctions may be instituted (singularly, in any combination and in addition to any other remedies provided by law): 
1. The Authority may withhold further payments under the Contract. 
2. The Contract may be terminated for breach. 
3. Suspension or debarment proceedings may be commenced in accordance with New Jersey law and the Authority regulations. 
4. The Contract Bond may be enforced.
XIII. The Authority Program: Post-Award Submittals 

Copies of the following forms are located on the Authority website:

(a) Authority Form A: SBE/DVOB Participation Schedule: 

List all DVOB firms scheduled to participate in the contract, including scope of work to be performed and the dollar value of their anticipated participation.  Additionally, the name of the Contractor’s DVOB liaison officer should be included on this form.   Upon execution of a contract with the Authority the prime Contractor must enter into a formal agreement with the DVOB(s) listed on Form A.  There can be no substitution of the DVOB(s) listed on Form A without the prior written approval of the Authority.  If, for any reason Form A is not completed, then the Contractor must complete and provide Form D (see below). 

(b) Authority Form B: Affidavit of SBE/DVOB: (If Applicable)

 For each DVOB owned firm listed on Form A, Contractor shall include a complete and signed Form B.  This form B is not required for set aside contract awards, nor in cases wherein the Contractor is a DVOB itself. 

(c) Authority Form C: Affidavit of DVOB: 

Each DVOB firm to be utilized must sign Form C attesting to its validity as a DVOB. 

(d) Authority Form D: SBE/DVOB Unavailability Certification (If Applicable): 

If the Contractor is unable to identify DVOB(s) as required to meet the targeted goal set for this Contract, the Contractor shall complete and attach this form which documents the Contractor’s good faith efforts to do so.   

(e) Authority Form E: SBE/DVOB Certificate of Participation:

This is the payment report that must be completed on a monthly basis by the Contractor, unless the Contractor is a DVOB itself

(f) Authority Form F: SBE/DVOB Certificate of Participation (Prime is SBE/DVOB): 

If the Contractor is a DVOB itself, the Contractor shall complete this form and attach it with every Pay Estimate.

XIV. Definitions (N.J.A.C. 17:14-1.2)
The following words and terms, when used in this chapter, shall have the following meanings, unless the context clearly indicates otherwise. 
"Bidder" means any individual or business entity submitting a proposal, quotation, or other offer to do business with the State of New Jersey in response to an invitation for bids. 
"Bidding threshold" means the dollar limit placed on all public contracting agencies pursuant to N.J.S.A. 52:34-7 or 52:25-23 to establish when public advertisement of bids is required. 
"Construction contract" means any contract to which the State or any State contracting agency is a party involving any construction, renovation, reconstruction, rehabilitation, alteration, conversion, extension, or demolition of or repair or other changes or improvements of any kind whatsoever to any State public structure or facility. The term also includes contracts for consultant services, supervision, inspection, and other functions incidental to actual construction. 
"Consultant" means an architect, engineer, construction manager, or other provider of technical and professional services. 
"Contractor" means any party awarded a contract or agreement to provide goods and services or design and/or construction services to the State of New Jersey. 
"Delegated purchasing authority" means the authority of a State agency to award contracts below the bid threshold amount pursuant to authority delegated by the Director, Division of Purchase and Property (See N.J.S.A. 52:25-23) or for design and construction contracts pursuant to the authority delegated by the Director, Division of Property Management and Construction (see N.J.S.A. 52:34-7). 
"Department" means the Department of the Treasury. 
"Director" means the head of the Division of Revenue and Enterprise Services in the Department of the Treasury. 
"Disabled veteran-owned business" means a business that has its principal place of business in the State, is independently owned and operated, and at least 51 percent of which is owned and controlled by persons who are disabled veterans or a business that has its principal place of business in this State and has been officially verified by the United States Department of Veterans' Affairs as a service disabled veteran-owned business for the purposes of Federal department contracts pursuant to Federal law. 
[bookmark: _Hlk21081500]"Disabled veteran business database" means the State database that is accessible via a link on the Division's webpage at www.nj.gov/njbgs; the database lists disabled veteran-owned businesses and is available for use by State contracting agencies and others in confirming eligibility for set-aside contracts and subcontracts and in reporting progress toward established contract award goals. 
"Disabled veteran-owned business set-aside unit" or "Unit" means the section in the Department of the Treasury that provides oversight and direction for the disabled veteran-owned business set-aside program for the State of New Jersey. 
"Division of Property Management and Construction" or "DPMC" means the division within the Department of the Treasury that provides a centralized design and construction contract procurement and administration service for other State agencies pursuant to N.J.S.A. 52:18A-151 et seq. 
"Division of Purchase and Property" means the division within the Department of the Treasury that provides centralized procurement of goods and services for Executive Branch State agencies pursuant to N.J.S.A. 52:27B-56. 
"Division of Revenue and Enterprise Services" or "Division" means the division in the Department of the Treasury that administers the registration of disabled veteran-owned business enterprises. 
"Goal" means the statutorily determined percentage of contracting dollars awarded by each State contracting agency to disabled veteran-owned businesses in order to comply with the statutory set-aside provisions. It includes the percentage of State contracting dollars that the State contracting agency makes a good faith effort to award to disabled veteran-owned businesses. 
"Invitation for Bids" or "IFB" means the document issued by a State contracting agency to initiate an advertised bidding and contract award process, and includes Requests for Proposals (RFPs). The IFB establishes the contract's terms and conditions, the product and/or service specifications, and the bidding eligibility to businesses approved as disabled veteran-owned business entities. 
"Premier Business Services" means online business services provided via the State's business portal at www.nj.gov/njbusiness/home/pbs/, which include tax filing and payment services for which a business must register as part of its disabled veteran-owned business application. 
"Principal place of business" means the location where 51 percent or more of a business' employees work, as evidenced by the payment of unemployment taxes, or the location where 51 percent or more of business operations occur, as supported by income or business tax returns. 
"Registration" means the process by which any disabled veteran-owned business can have its eligibility for participation in the Department's disabled veteran-owned business programs determined. 
"Request for Proposals" or "RFP" means the document issued by a State contracting agency to initiate an advertised bidding and contract award process. 
"Set-Aside Act" means the New Jersey Set-Aside Act for Disabled Veteran's Businesses, N.J.S.A. 52:32-31.1 et seq. (P.L. 2015, c. 116). 
"Set-aside contract," for the purposes of construing and applying the rules in this chapter only, means a contract, specifically designated by a contracting agency, in whole or in part, for award to a disabled veteran-owned business, which may include a component allowing the use of subcontractors to satisfy the requirements of a set-aside. 
"State contracting agency" or "contracting agency" means any board, commission, committee, authority, division, department, college, or university of the State that possesses the legal authority to enter into or award contracts for goods and services or design and construction contracts. 
"Subcontractor" means a third-party that is engaged by a Contractor to perform all or part of the goods, services, or construction services included in a contract with the State. 
"Term contract" means an award made by a State contracting agency in which a source of supply for a product or service is established for a specific period of time. A term contract is generally applied when a State contracting agency: 
1.  Establishes a fixed unit price, hourly rate, or discount for items or services to be purchased thereunder; 
2.  Provides for some estimated dollar volume or minimum quantities to be purchased; or 
3.  Provides for the rebidding of any single purchase that exceeds a specified maximum amount. 
"Treasurer" means the Treasurer of the State of New Jersey or his or her designee. 
"Vendor Registration Form" means the form available via a link on the Division's website at www.nj.gov/njbgs, that a business completes when applying to register as a disabled veteran-owned business under this chapter. 
"Veteran" means any citizen and resident of this State honorably discharged, or released under honorable circumstances, who served in any branch of the Armed Forces of the United States, or a Reserve component thereof, for at least 90 days and shall include disabled veterans.
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[bookmark: _Toc323898196][bookmark: _Toc530405920][bookmark: _Toc78464130]Appendix X - New Jersey Turnpike Authority 
Requirements For Small Business Enterprise 
Subcontractors’ And Set-Aside Program 
For Construction Contracts
The following pages will provide Bidders with information about the New Jersey Turnpike Authority (the “Authority”) Small Business Enterprise (“SBE”) Program requirements for non-federally funded construction contracts and subcontracts.  Clarification of the SBE specifications along with assistance in completing the required forms can be obtained by calling the Compliance Manager at the Authority’s Office of Equal Employment Opportunity (hereinafter “Office of EEO”) at (732) 750-5300 (ext. 8733).
CONTRACT CLAUSE
It is the policy of the Authority that SBEs, as determined and defined by the State of New Jersey, Department of the Treasury, Division of Revenue & Enterprise Services (“Division”) in N.J.A.C. 17:13-1.1 et seq., have the opportunity to compete for and participate in the performance of contracts and subcontracts for construction services. The Authority further requires that its contractors shall agree to take all necessary and responsible steps, in accordance with the aforementioned regulations, to ensure that SBEs have these opportunities.
This language is included to ensure that all persons who enter into any form of contractual agreement with the Authority are aware of their responsibilities and the commitment of the Authority to see that it’s SBE Policy is carried out in all instances.
EXPLANATORY NOTE
[bookmark: _Hlk34724919]The following information is provided by the New Jersey Turnpike Authority (the “Authority”) to prospective Bidders in an effort to promote and encourage participation in its “Small Business Enterprise Program” (“Program”) for small businesses registered with the Division as a SBE. The information provided below is not a complete reproduction of the regulations governing SBE registration and participation. Accordingly, to the extent that any of the information contained below conflicts with the applicable regulations, the regulations shall govern. Interested parties are encouraged to obtain a complete copy of the applicable regulations 17:13-1.1 et seq. prior to registering with the State and submitting bids to the Authority.
I. Standards of eligibility for small businesses for goods and services and for State construction contracts 
See N.J.A.C. 17:13-2.1.
(A) In order to be eligible as a small business, a business must satisfy all of the following criteria:
1. The business must be independently owned and operated, as evidenced by its management being responsible for both its daily and long-term operation, and its management owning at least 51 percent interest in the business.
2. The business must be incorporated or registered to do business in the State and have its principal place of business in New Jersey, defined as such when either 51 percent or more of its employees work in New Jersey, as evidenced by the payment of New Jersey unemployment taxes or 51 percent or more of its business activities take place in New Jersey, as evidenced by its payment of income or business taxes.
3. The business must be a sole proprietorship, partnership, limited liability company, or corporation with 100 or fewer employees in full-time positions (35 hours or more not including seasonal and part-time employees employed for less than 90 days, if seasonal and casual part-time employment are common to that industry, and consultants employed under other contracts not related to the construction and construction-related services which are the subject of the specific contract for which the business wants to be eligible as a small business).
4. For goods and services contracts, the business must have gross revenues that do not exceed $12 million or the applicable Federal revenue standards established at 13 CFR 121.201, incorporated herein by reference, whichever is higher. For State construction contracts, the business must have gross revenues that do not exceed $3 million or the applicable annual revenue standards set forth in Federal regulation at 13 CFR 121.201, incorporated herein by reference, as may be adjusted periodically.
i. Gross revenues of a business which has been in business for three or more completed years means the revenues of the business over its last three completed tax years divided by three.
ii. Gross revenues of a business which has been in business for less than three complete tax years means the revenues for the period the business has been in business divided by the number of weeks in business, multiplied by 52.
iii. Gross revenues of a business which has been in business three or more complete tax years but has a short year as one of those years means the revenue for the short year and the two full years divided by the number of weeks in the short year and the two full years, multiplied by 52. 
(B) Eligibility is formalized by the Division’s registration and approval process.
(C) Small businesses, for goods and services, will be registered in one of the following three categories:
1. Small businesses whose gross revenues do not exceed $500,000;
2. Small businesses whose gross revenues do not exceed $5 million; or
3. Small businesses whose gross revenues do not exceed $12 million or the applicable Federal revenue standards established at 13 CFR 121.201, incorporated herein by reference, whichever is higher.  
(D) Small businesses for State construction contracts will be registered in one of the following three categories:
1. Small businesses whose gross revenues do not exceed $3 million;
2. Small businesses whose gross revenues do not exceed 50 percent of the applicable annual revenue standards set forth in Federal regulation at 13 CFR 121.201 (see www.sba.gov/tools/resourcelibrary/laws_and_regulations/index.html), incorporated herein by reference, and as may be adjusted periodically.
3. Small businesses whose gross revenues do not exceed the applicable annual revenue standards set forth in Federal regulation at 13 CFR 121.201, incorporated herein by reference, as may be adjusted periodically.
(E) Small businesses properly registered in the category in (c)1 above will be eligible to participate in set-aside contracts and subcontracting programs available to businesses registered in the categories in (c)1, 2, and 3 above. Small businesses properly registered in the category in (c)2 above will be eligible to participate in set-side contracts and subcontracting programs available to businesses registered in the categories in (c)2 and 3 above. Small businesses properly registered in the category in (c)3 above will be eligible to participate in set-aside contracts and subcontracting programs available to businesses in the category in (c)3 above only.
(F) Small businesses properly registered in the category in (d)1 above will be eligible to participate in set-aside contracts and subcontracting programs available to businesses registered in the categories in (d)1, 2, and 3 above. Small businesses properly registered only in the category in (d)2 above will be eligible to participate in set-aside contracts and subcontracting programs available to businesses registered in the categories in (d)2 and 3 above. Small businesses properly registered in the category in (d)3 above will be eligible to participate in set-aside contracts and subcontracting programs available to businesses registered only in the category in (d)3 above.
II. Obligation to provide information and penalties for failure to provide complete and accurate information
See N.J.A.C. 17:13-2.2.
(A) Applicants under these rules shall accurately and honestly supply all information required by the Division. 
(B) When a business has been approved as a small business on the basis of false information knowingly supplied by the business and the business has been awarded a State contract or a subcontract, the Small Business Set-Aside Unit, after notice and opportunity for a contested case hearing pursuant to N.J.S.A. 52:14B-10 and N.J.A.C. 1:1, shall:
1. Assess the business any difference between the contract amount and what the State’s cost would have been if the contract had not been awarded in accordance with the provisions of N.J.S.A. 52:32-17 et seq.;
2. Assess the business a penalty in the amount of not more than 10 percent of the amount of the contract or subcontract involved; 
3. Order the business ineligible to transact any business with a State contracting agency for a period of 12 months; and 
4. Order the Division of Revenue and Enterprise Services to revoke the registration of the business as a small business for a period of one year from the State's small business database. 
(C) Any business approved by the Division as a small business shall immediately apprise the Division of any circumstances which might affect the eligibility of the business under these rules.
(D) The failure of a business to report any such changed circumstances, or the intentional and/or knowing reporting of false information, shall disqualify the business for inclusion in the small business database under these rules and shall order the Division of Revenue and Enterprise Services to revoke the registration of the business as a small business for a period of one year from the State's small business database.
(E) When a business has been registered as a small business on the basis of false information knowingly supplied by the business, but the business has not been awarded a State contract, the Small Business Set-Aside Unit, after notice and opportunity for a contested case hearing pursuant to N.J.S.A. 52:14B-10 and N.J.A.C. 1:1, shall order the Division of Revenue and Enterprise Services to revoke the registration of the business as a small business for a period of one year from the State's small business database.
III. Registration procedures for small businesses and veteran-owned businesses
See N.J.A.C. 17:13-3.1.
(A) A business seeking to register as a small business or a veteran-owned business shall comply with the following registration procedures:
1. The business shall register at www.newjerseybusiness.gov,  for Premier Business Services; and
2. The business shall apply to the Division by completing the Vendor Registration Form, available online at www.newjerseybusiness.gov 
i. As part of its application to the Division, a business shall document its principal place of business, independent status, number of employees, and its gross revenues. This documentation shall include appropriate forms or reports otherwise submitted to or issued by State and Federal agencies, such as employee reports filed with the New Jersey Department of Labor and Workforce Development or certificates of incorporation issued by the New Jersey Division of Revenue and Enterprise Services.
ii. If an applicant knowingly supplies inaccurate or false information, the application shall be denied under this chapter, the business shall be disqualified from inclusion in the small business database, and the business may be subject to adverse action by contracting agencies, the Attorney General or other enforcement agencies.
iii. As part of its application, the business shall pay a non-refundable $167.00 application fee for a five-year registration.
(B) When an application for registration as a small or veteran-owned business has been completed, the Division shall determine whether to approve it and notify the business of its decision. If approved, the Division will issue the business a registration certification and add the business to the small business database.
(C) The small business database shall be used by State contracting agencies in confirming eligibility for set-aside contracts and subcontracts and in reporting progress toward established contract award goals.
(D) Every five years, no later than 20 days prior to expiration of the small or veteran business's registration, and not earlier than 60 days prior to the expiration of such registration, a business interested in remaining registered as a small or veteran business shall comply with the registration procedures pursuant to (a) above.
(E) Annually the business shall submit, prior to the anniversary of the registration notice, an annual verification statement, in which it shall attest that there has been no change in the ownership, revenue eligibility, or control of the business at the State’s website https://www.njportal.com/DOR/SBERegistry/.
1. If the business fails to submit the annual verification statement by the anniversary date of the registration notice, the registration will lapse and the business will be deemed revoked from the State's small business database. If the business seeks to be registered after revocation, it will have to reapply and pay the $167.00 application fee.
2. If the business submits the annual verification statement by the anniversary date of the original registration notice, but either the verification statement or other information received by the Division indicates that the business is no longer eligible for registration as a small or veteran-owned business, the Division shall revoke the registration pursuant to this chapter and following revocation, the business shall be deemed revoked from the State's small business database. The business may appeal this revocation pursuant to the procedures set forth at N.J.A.C. 17:13-3.4.
IV. Time for application to register as a small or veteran-owned business 
See N.J.A.C. 17:13-3.2.
(A) A business may apply to the Division at any time to be registered as a small or veteran-owned business and to be placed on the small business database.
(B) If a business is to be eligible to bid on a specific set-aside contract or participate in the subcontracting target programs for purposes of this chapter, it must be registered as a small or veteran-owned business by the Division on or before the date the bid or proposal is due at the State contracting agency.
V. Responsive Bid Criteria
(A) The Authority requires that SBE Forms A, B, C and D, as applicable, which are located on the Authority website, be submitted within seven (7) days after Notice Of Award.  However, the Authority may extend the deadline for this requirement at its sole discretion.
(B) FAILURE TO TIMELY AND SATISFACTORILY COMPLETE THE SBE FORMS OR, IF THE GOAL IS NOT MET, TO SHOW GOOD FAITH EFFORTS TO MEET THE GOAL, SHALL RESULT IN A DETERMINATION BY THE AUTHORITY THAT THE BIDDER IS NON-RESPONSIVE AND SHALL CAUSE REJECTION OF THE BID.
(C) If the low Bidder submits the SBE forms within the requested time frame, but fails to meet the SBE goal, the Office of EEO, in conjunction with the Department of Engineering will evaluate the efforts made by the Bidder to determine whether a demonstration of Good Faith Efforts has been made.
(D) Criteria used to evaluate the efforts made to obtain SBE participation are outlined in Article VI, Good Faith Efforts of Bidders Requirements.
VI. Good faith efforts of bidders; requirements
a) The following actions shall be taken by a bidder in establishing a good faith effort to solicit and award subcontracts to eligible small businesses, as established in the RFP:
1. The bidder shall attempt to locate qualified potential small business subcontractors;
2. The bidder shall request a listing of small businesses from the Division if none are known to the bidder;
3. The bidder shall keep a record of its efforts, including the names of businesses contacted and the means and results of such contacts;
4. The bidder shall provide all potential subcontractors with detailed information regarding the specifications; and
5. The bidder shall attempt, wherever possible, to negotiate prices with potential subcontractors submitting higher than acceptable price quotes.
b) Bidders shall maintain adequate records to document their good faith efforts to solicit and award subcontracts to eligible small businesses, as established in the RFP, including those specific actions set forth in this subchapter.
VII. Counting SBE Participation
(A) Once a firm is determined to be an eligible SBE by the Division, the total dollar value of the contract awarded to the SBE shall be counted toward the applicable goal as follows:
1. The Authority will count towards its SBE goal only awards to SBEs that perform a commercially useful function in the work of a contract. This means that a SBE must be responsible for a distinct element of the work by actually performing, managing, and supervising the work involved.  A SBE may, of course, enter into subcontracts. The subcontract values may be counted toward the SBE goal.  However, if a SBE subcontracts a significantly greater portion of the work than is usual according to industry practices, it is presumed the SBE is not performing a commercially useful function and, therefore, the value of the SBE subcontract and its subcontracts will not be counted. The SBE may present evidence to the Authority to rebut this presumption. 
2. No work shall be included in the SBE Participation Schedule if the Bidder has reasonable cause to believe the listed SBE firm will subcontract, at any tier, more than 49% to a non-SBE firm.
3. For construction contracts awarded under this program, 100% of the total contract amount will count toward the SBE Goal.
4. For contracts with SBE suppliers of goods and services, 100% of total contract amount will count toward the SBE goal.
5. Awards to SBE suppliers that are not manufacturers or regular dealers will be counted toward the goal on the following basis:
a) Fees or commission charged will be counted toward the goal for providing a bona fide service, such as professional, technical, consultant or managerial services and assistance in the procurement of essential personnel, facilities, equipment, materials or supplies required for performance of the contract.
b) If a SBE delivers equipment, materials and supplies required on a job site, the delivery fee charged may be counted toward the goal.  Where such fees are a part of the SBE subcontract amount on a construction job, they have already been applied to the goal and cannot be further counted.
c) Fees or commissions charged for providing any bonds or insurance specifically required for the performance of the contract may be counted toward the goal, providing the aforementioned fees or commissions are determined by the Authority to be reasonable and not excessive as compared with fees customarily allowed for similar services.
6. Awards in subcontracts with businesses that are joint ventures will be counted on the basis of percentage ownership of the eligible SBE in the joint venture.
VIII. [bookmark: _Hlk34725068]Bid Requirements
(A) Pre-Bid Instructions:
1. The listing of a SBE firm by a Bidder on its SBE Participation Schedule (Form A) shall constitute a representation by the Bidder to the Authority that such SBE firm is qualified and not unavailable, and a commitment by the Bidder that, if it is awarded the contract, it will enter into a subcontract with such SBE firm for the portion of the work described in the SBE Participation Schedule and at the price set forth in its Bid.  NO SUBSTITUTIONS OF SBE FIRMS DESIGNATED IN THE BIDDER’S SBE PARTICIPATION SCHEDULE MAY BE EFFECTED WITHOUT THE AUTHORITY’S PRIOR WRITTEN APPROVAL.  A SBE Bidder which lists itself on the SBE Participation Schedule is committed to performing the work indicated with its own personnel.
2. Agreements between a Bidder and SBE in which SBE promises not to provide subcontracting quotations to other Bidders are prohibited.
3. Price alone shall not be an acceptable basis for rejecting a SBE Subcontractor’s bid, unless the Contractor evidences to the Authority’s satisfaction that no reasonable price could be obtained from the SBE.
4. A Directory of Small Business Enterprises is available in the Authority’s Office of EEO upon request.  Use of this listing does not relieve the Bidder of its responsibility to seek SBE participation from other sources.
(B) Post Award Obligations:
1. After the execution of a contract with the Authority, signed copies of subcontracts between the prime Contractor and SBE Subcontractors must be submitted to the Authority’s Office of EEO no later than 14 business days after the subcontract execution.  The Prime Contract recipient shall inform the Authority of the anticipated job start date for all SBE Subcontractors prior to the start of same.
2. The agreement between the prime Contractor and Subcontractor shall remain firm for the duration of the contract. Should changes that affect the SBEs performance and/or compensation be required, the Authority’s Office of EEO, in conjunction with the Department of Engineering, must be notified for its review and approval of the changes prior to their implementation.
3. Whenever the Authority issues Project Change Orders, the Engineering Department, after consultation with the Office of EEO, will determine if increased SBE participation will be required.
4. If at any time the Contractor believes or has reason to believe that a proposed SBE has become unavailable or, due to change in ownership or management responsibility, does not meet the standards set forth in Article 2, the Contractor shall, within 10 days, notify the Authority of that fact in writing.  Within 15 days thereafter, the Contractor shall, if necessary to achieve the stated goal, make every reasonable effort to subcontract the same or other work to other SBE firms. The Contractor’s efforts to replace an unavailable SBE firm shall be coordinated with the Authority’s Office of EEO.
5. Should a SBE become ineligible during the course of this contract, effective as of the date of ineligibility, further contractual dollars expended with the SBE shall not be counted toward the SBE goal.  Within 15 days after notification by the Authority to the Contractor of the ineligible SBE, the Contractor shall make every reasonable effort to satisfy the SBE goal.  The Contractor’s effort to continue to meet the SBE goal shall be coordinated with the Authority’s Office of EEO.
6. Within 15 days of a contract award, a SBE Liaison Officer must be designated by the Prime Contractor.  The liaison officer will be responsible for cooperating with the Authority regarding SBE Subcontractor matters and will work with the office of EEO as necessary.
7. To ensure that all obligations under subcontracts awarded to SBEs are met, the Authority shall review the Prime Contractor’s SBE involvement efforts during the performance of the contract.  The Contractor shall monitor the performance of and collect and report data on SBE participation to the Compliance Officer of the Office of EEO.  The Contractor shall report the SBE status on the SBE Certificate of Participation form, a copy of which is attached to this Appendix, and submit it monthly to the Office of EEO.  The Contractor must submit invoices or estimates to the Authority.  SBEs must submit the appropriate forms on a monthly basis to the Office of EEO.  The form will be reviewed to determine contract compliance with respect to the SBE goal.  Failure to submit this report may result in suspension of payments as provided in Section D, “Audit and Penalties” below.  If, at any time, the Authority has reason to believe that any person or firm has willfully and knowingly provided incorrect information or made false statements, it shall refer the matter to the Attorney General of the State of New Jersey.
8. The Contractor agrees to pay each Subcontractor and supplier under this contract for satisfactory performance of its contract no later than ten (10) days from the receipt of each payment the Contractor receives from the Authority.
9. In accordance with N.J.S.A. 52:32-41:
a. Prior to the issuance of a progress payment by a State agency to a prime Contractor, the prime Contractor shall certify to the State agency that a subcontractor or supplier has been paid any amount due from any previous progress payment and shall be paid any amount due from the current progress payment, or that there exists a valid basis under the terms of the subcontractor's or supplier's contract to withhold payment from the subcontractor or supplier and therefore payment is withheld.
b. If the prime Contractor withholds payment from a subcontractor or supplier, the prime Contractor shall provide to the subcontractor or supplier written notice of a withholding of payment. The notice shall detail the reason for withholding payment and state the amount of payment withheld. A copy of the notice shall be provided to the bonding company providing the performance bond for the general Contractor and to the State agency.
c. In addition to any amount due, a subcontractor or supplier shall also receive from a prime Contractor interest on the amount due at a rate equal to the prime rate plus 1% if a subcontractor or supplier is not paid within 10 calendar days after receipt by the prime Contractor of payment by a State agency for completed work which is the subject of a subcontract or a material supply agreement and if no valid basis exists for withholding payment. This interest shall begin to accrue on the 10th calendar day after receipt of payment by the prime Contractor. In addition, a subcontractor or supplier shall receive any court costs incurred by the subcontractor or supplier to collect payments withheld without a valid basis by the prime Contractor.
d. If court action is taken by a subcontractor or supplier to collect payments withheld by a prime Contractor and it is determined that a valid basis existed for the withholding of those payments, the subcontractor or supplier shall be liable for any court costs incurred by the prime Contractor in connection with the action.
(C) Substitution of SBE’s
[bookmark: _Hlk34725187]Except as provided herein, the successful Bidder shall not have the work performed, or the materials or supplies furnished, by any other SBE firm other than those named in the “Schedule of SBE Participation”.  However, if the Authority finds that the Bidder upon submission of its bid, committed itself to the goal in good faith, the Bidder may, in unusual situations, be permitted to substitute a Subcontractor(s).  A request for substitution must be in writing, with complete justification for the request.  Whether the Contractor (or Bidder) seeks to make a substitution prior to award or during performance, the Contractor must have approval of the Authority before substitution of the SBE Subcontractor, regardless of the reason for the substitution. Failure to obtain approval from the Authority could result in the Prime Contractor being found to be in “noncompliance” with the requirements of the contract.  The term “unusual situations” includes, but is not limited to, a SBE Subcontractor’s or SBE joint venture partners:
1. Failure to quality as a SBE, or maintain SBE registration status.
2. Death or physical disability, if the named Subcontractor or SBE partner of the joint venture is an individual.
3. Dissolution, if a corporation or partnership.
4. Bankruptcy of the Subcontractor, subject to applicable bankruptcy laws, and only in instances where the bankruptcy affects the Subcontractor’s ability to perform.
5. Inability to obtain, or loss of, a license necessary for the performance of the particular category of work.
6. Failure or inability to comply with a requirement of law applicable to the subcontract work.
7. Material failure to comply with the terms and conditions of the subcontract.
8. Material failure to successfully perform the subcontract tasks.
(D) Audit and Penalties
The Prime Contractor is advised that failure to carry out the requirements of these specifications shall constitute a breach of contract and may result in termination of the contract by the Authority, or such remedy as the Authority deems appropriate.  During the performance of the contract, and for a period of up to three (3) years following completion of the contract work, the Authority may conduct reviews for compliance with the requirements of the SBE Program. Such reviews may include the evaluation of monthly reports, desk audits and site visitations.  Where a Prime Contractor, or any Subcontractor, is found to be in noncompliance with the requirements of the SBE Program during the performance of the contract, it will be required to take corrective action.  If corrective action is not promptly taken by the offending Contractor, the following sanctions may be instituted (singularly, in any combination and in addition to any other remedies provided by law):
1. The Authority may withhold further payments under the contract.
2. The contract may be terminated for breach.
3. Suspension or debarment proceedings may be commenced in accordance with New Jersey law and the Authority regulations.
4. The relevant performance bond(s), if any, may be enforced.

IX. The Authority Program: Bid/Proposal Submittals
Copies of the following forms are located on the Authority website:
(A) The Authority SBE Form A: SBE Participation Schedule:
List all SBE firms scheduled to participate in the contract, including scope of work to be performed and the dollar value of their anticipated participation.  Additionally, the name of the Contractor’s SBE liaison officer should be included on this form.  
Upon execution of a contract with the Authority the prime Contractor must enter into a formal agreement with the SBE(s) listed on Form A.  There can be no substitution of the SBE(s) listed on Form A without the prior written approval of the Authority.  If, for any reason Form A is not completed, then the bidder must complete and provide Form D (see below).
(B) The Authority SBE Form B: Affidavit of Small Business Enterprise: (If Applicable)
For each SBE owned firm listed on Form A, Bidder shall include a complete and signed Form B.  This form B is not required for set aside contract awards, nor in cases wherein the Bidder is an SBE itself.
(C) The Authority SBE Program Form C: Affidavit of SBE:
Each SBE firm to be utilized must sign Form C attesting to its validity as a SBE.
(D) The Authority SBE Program Form D: SBE Unavailability Certification (If Applicable):
If a Bidder is unable to identify SBE(s) as required to meet the targeted goal set for this Contract, Bidder shall complete and attach this form which documents the Bidder’s Good Faith Efforts to do so.  
(E) The Authority SBE Program Form E: SBE Certificate of Participation:
This is the payment report that must be completed on a monthly basis by the successful Bidder, unless the Bidder is an SBE itself.
(F) The Authority SBE Program Form F: SBE Certificate of Participation (Prime is SBE):
If the Bidder is an SBE itself, the Bidder shall complete this form and attach it with every Pay Estimate.

X. Definitions
See N.J.A.C. 17:13-1.2
(A) "Construction Contract" means any contract to which the Authority is a party involving any construction, renovation, reconstruction, rehabilitation, alteration, conversion, extension, or demolition of or repair or other changes or improvements of any kind whatsoever to any State public structure or facility. The term also includes contracts for consultant services, supervision, inspection, and other functions incidental to actual construction.
(B) "Consultant" means an architect, Engineer, construction manager, or other provider of technical and professional services in support of the design or construction Project.
(C) "Contractor" means any party under contract or agreement to provide goods and services, or design and/or construction services to the State of New Jersey.
(D) "Goal" means the statutorily determined percentage of contracting dollars awarded by each State contracting agency to small businesses in order to comply with the small business provisions of the Set-Aside Act. It further means the percentage of State contracting dollars that the Authority makes a good faith effort to award to small businesses under Executive Order No. 84 (2006).
(E) "Registration" means the process by which any small business or veteran-owned business can have its eligibility for participation in the Division's small business programs determined.
(F) "Set-aside contract," for the purposes of construing and applying the rules in this chapter only, means a contract, specifically designated by the Authority, in whole or in part, for award to a small business either at a prime or subcontract level.
(G) "Small business" means a business, which has its principal place of business in the State; is independently owned and operated; has no more than 100 full-time employees (35 hours or more, not including seasonal and part-time employees employed for less than 90 days, if seasonal and casual part-time employment are common to that industry, and consultants employed under other contracts not related to the goods and services which are the subject of the specific contract for which the business wants to be eligible as a small business) and for goods and services contracts, has gross revenues that do not exceed $12 million or the applicable Federal revenue standards established at 13 CFR 121.201, incorporated herein by reference, as may be adjusted periodically (see www.sba.gov/tools/resourcelibrary/laws_and_regulations/index.html), and  satisfies any additional eligibility standards under this chapter. For design and construction contracts, has gross revenues that do not exceed $3 million, or 50 percent of the applicable annual revenue standards set forth in Federal regulation at 13 CFR 121.201 (see www.sba.gov/tools/resourcelibrary/laws_and_regulations/index.html) or whose gross revenues do not exceed the applicable annual revenue standards set forth in Federal regulation at 13 CFR 121.201,  as may be adjusted periodically.
(H) "State Contracting Agency" or "Contracting Agency" means any board, commission, committee, authority, division, department, college, or university of the State, which possesses the legal authority to enter into or award contracts for goods and services or design and construction contracts. A list of State contracting agencies shall be maintained at www.newjerseybusiness.gov, and updated as necessary to reflect the addition or elimination of agencies.
(I) "Subcontractor" means a third party that is engaged by a Contractor to perform all or part of the goods, services, or construction services included in a contract with the Authority.
(J) "Target" means the numerical objectives which the Authority contracting agency establishes, on a contract by contract basis, in order to meet its small business goal.
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Standardized Schedules for Cost-Plus Work
The below schedules are to be utilized by the Construction Firms under contractual agreement with the Authority. The Contractor is to prepare the schedules; once prepared, the Contractor forwards the document to the Resident Engineer (Supervision Consultant). The Resident Engineer will review and approve the amounts on Schedule A, Summary of Charges. The Project Engineer at the New Jersey Turnpike Authority will then indicate the amount paid on Schedule A, Summary of Charges.
The following Schedules will be found electronically on the Authority’s website at https://www.njta.com/doing-business/construction-and-maintenance-contracts under “Information and Forms for Construction Contracts.”

Schedule A – Summary of Charges
Summarizes all schedules, the total charges will agree to cost plus amount billed. (Summarizes Schedule B, C, D and E)
Schedule B – Daily Schedule of Labor Charges
Documents the amount of hours each employee worked daily. The hourly rate is from Schedule B-1.
Schedule B-1 – Calculation of Hourly Labor Rates
Computation of Contractor's calculation for each Union classification labor rate. The total hourly rates should be transferred to Schedule B
Schedule C – Daily Schedule of Equipment Charges
Documents the amount of hours equipment was engaged in the performance of work and/or idle time. The Hourly Rates are from Schedules C-1 and C-2.
Schedule C-1 – Calculation of Hourly Equipment Rate
Describes Contractor's calculation for equipment rates. The hourly rate and hourly operating cost rate should be brought to Schedule C.
Schedule D – Daily Schedule of Material Charges
Documents materials used for cost plus work.  The Contractor shall attach copies of the invoices.
Schedule E - Daily Schedule of Subcontractor Charges
Documents Subcontractor charges for cost plus work.
Schedule F – Inspector Report
The standardized Inspector report is to be utilized by all Management Firms performing daily inspections for cost plus work. All information must be complete and the form must be signed daily by the inspector and the Contractor's representative at the job site.
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Attachment D
REQUIRED PRACTICES FOR FUELING OPERATIONS, VEHICLE
MAINTENANCE, AND GOOD HOUSEKEEPING SBRs

D. The following BMPs must be implemented at maintenance yards, including maintenance
activities at Service Areas and ancillary operations (for example, impound yards, solid waste
transfer stations, mobile fueling), where applicable, that are operated by the Highway Agency:

1. Inventory Requirements for Maintenance Yard Operations (including Service Areas,
and Ancillary Operations)

a. Highway Agencies shall include for maintenance yard operations an inventory that
includes the following:

i A list to be made part of the SPPP of general categories of all materials
or machinery located at the maintenance yard, which could be a source of
pollutants in a stormwater discharge. 'T'he materials in question include, but are
not limited to: raw materials: intermediate products: [inal products; waste
materials; by-products; machinery and fucls; and lubricants, solvents, and
detergents that are related to the maintenance yard operations or ancillary
operations. Materials or machinery that are not exposed to stormwater or that are
not located at the maintenance yard or related to its operations do not need to be
included.

2. Fueling

a. No topping off vehicles. mobile fuel tanks. and storage tanks. Drip pans must be
used under all hose and pipe connections and other leak-prone areas during bulk
transfer of fuels.

b. During bulk transfer block storm sewer inlets, or contain tank with temporary berms
or temporary absorbent booms during the transter process. If temporary berms are being
used instead of blocking the storm sewer inlets, all hose connection points associated
with the transfer of fuel must be within the temporary berms during the
loading/unloading of bulk fuels. A trained employee must always be present to
supervise during bulk fuel transfer.

¢. Clearly post, in a prominent area of the facility, instructions for safe operation of
fueling equipment, and appropriate contact information for the person(s) responsible for
spill response.
d. Any equipment, tanks, pumps, piping and fuel dispensing equipment found to be
leaking or in disrepair must immediately be repaired or replaced.

3. Vehicle Maintenance
a. Perform all vehicle and equipment maintenance at an indoor location with a paved
[loor whenever possible. For projects that must be performed outdoors that last more

than one day. portable tents or covers must be placed over the equipment being serviced
when not being worked on. and drip pans must be used.
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4. General Good Housekeeping

a. Properly mark or label all containers. Labels must be kept clean and visible. All
containers must be kept in good condition and tightly closed when not in use. When
practical, containers must be stored indoors. If indoor storage is not practical, containers
may be stored outside as long as they are covered and placed on spill platforms. An area
that is graded and/or bermed that prevents run-through of stormwater may be used in
place of spill platforms. Outdoor storage locations must be regularly maintained.

b. Conduct cleanups of any spills or liquids or dry materials immediately after
discovery. Clean all maintenance areas with dry cleaning methods only. Spills shall be
cleaned up with a dry. absorbent material (i.e., kitty litter, sawdust, etc.) and the rest of
the area is to be swept. Collected waste is to be disposed of properly. Clean-up
materials, spill kits and drip pans must be kept near any liquid transfer areas, protected
from rainfall.

3. Good Housekeeping Practices for Salt and De-icing Material IIandling

a. The SPPP for De-icing Material Storage shall include the following required
practices to ensure that Maintenance Yard Operations prevent or minimize the exposure
of salt and de-icing materials to stormwater runoff from storage, loading and unloading
areas and activities:
i Prevent and/or minimize the spillage ol salt and de-icing materials
during loading and unloading activities.
ii. At the completion of loading and unloading activities, spilled salt and de-
icing materials shall be removed using dry cleaning methods and either reused or
properly discarded.
iii. Sweeping by hand or mechanical means of storage and
loading/unloading areas shall be done on a regular basis. More frequent sweeping is
required following loading/unloading activities. Sweeping shall also be conducted
immediately following, as practicable. loading/unloading activities.

iv. Tracking of materials trom storage and loading/unloading areas shall be
minimized.
V. Minimize the distance salt and de-icing materials are transported during

loading/unloading activitics.

b. Interim Seasonal Tarping - All ITighway Agencies must tarp all de-icing materials
until a permanent structure is built. Interim storage measures must include, but are not
limited to the following:

i. Tarping materials that arc not actively being used.

ii. The storage of de-icing materials (salt and de-icing products) outside is
limited to October 15" through April 30%, All salt and de-icing materials must
be removed from the site prior to May 1% and may not be stored outside again
until October 15",

iii. The implementing of a regular inspection, sweeping and housekeeping

program (o ensure that the material is maintained and stored in a proper manner.
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6. Inspections

a. Inspections of all Municipal Maintenance Yard Operations shall be conducted
regularly.

b. Discharge of Stormwater from Secondary Containment

i The discharge pipe/outfall from a secondary containment area must have
a valve and the valve must remain closed at all times except as described below.
A Highway Agency may discharge stormwater that accumulated in the
secondary containment area if a visual inspection is performed to ensure that the
contents of aboveground storage tank have not come in contact with the
stormwater to be discharged. Visual inspections arc only cttective when dealing
with materials that can be observed, like petroleum. If the contents of the tank
are not visible in stornmwater, the Highwayv Agency must rely on previous tank
inspections to determine with some degree of certainty that the tank has not
leaked. If the Highway Agency cannot make a determination with reasonable
certainty that the stormwater in the secondary containment area is
uncontaminated by the contents of the lank. then the stormwater should be
hauled for proper disposal.
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