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INDUSTRY DRAFY REQUEST FOR PROPOSALS
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4

25 BY 3:00 PM LOCAL TIME

DATE AND TIME OF TECHNICAL PROPOSAL SUBMISSION: RIL 29,2025 BY 3:00 PM LOCAL TIME
DATE AND TIME OF PRICE PROPOSAL SUBMISSION: \

DATE AND TIME OF PRICE PROPOSAL OPENING: MA 250AT 2:00 PM LOCAL TIME

CONTRACT ID: TBD

WBS ELEMENT NO.: 50631.4.2

Y4

FEDERAL-AID NO.: 5063101

COUNTIES: STATEW

ROUTE NO. STA\.VQ

LOCATION: @N E

TYPE OF WORK: @ DEVICE AND COMMUNICATION INFRASTRUCTURE PREVENTIVE AND

SPONSIVE MAINTENANCE, ITS DEVICE REPLACEMENT, AND FIBER ASSET
MANAGEMENT SYSTEM SUPPORT AS SPECIFIED IN THE SCOPE OF WORK

@ CONTAINED IN THE REQUEST FOR PROPOSALS
NPTICE:

AL (0) ERS SHALL COMPLY WITH ALL APPLICABLE LAWS REGULATING THE PRACTICE OF GENERAL CONTRACTING AS
CONT. D IN CHAPTER 87 OF THE GENERAL STATUTES OF NORTH CAROLINA WHICH REQUIRES THE PROPOSER TO BE LICENSED
BY THE N.C. LICENSING BOARD FOR CONTRACTORS WHEN BIDDING ON ANY NON-FEDERAL AID PROJECT WHERE THE BID IS $30,000
OR MORE, EXCEPT FOR CERTAIN SPECIALTY WORK AS DETERMINED BY THE LICENSING BOARD. PROPOSERS SHALL ALSO COMPLY
WITH ALL OTHER APPLICABLE LAWS REGULATING THE PRACTICES OF ELECTRICAL, PLUMBING, HEATING AND AIR CONDITIONING
AND REFRIGERATION CONTRACTING AS CONTAINED IN CHAPTER 87 OF THE GENERAL STATUTES OF NORTH CAROLINA. NOT
WITHSTANDING THESE LIMITATIONS ON BIDDING, THE PROPOSER WHO IS AWARDED ANY PROJECT SHALL COMPLY WITH CHAPTER
87 OF THE GENERAL STATUTES OF NORTH CAROLINA FOR LICENSING REQUIREMENTS WITHIN 60 CALENDAR DAYS OF PREFERRED
PROCUREMENT TRACK AND PREFERRED PROPOSER ANNOUNCEMENT, REGARDLESS OF FUNDING SOURCES.
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GLOSSARY

The Glossary below provides the meaning of each of the acronyms in this document. Definitions
are defined within the document.

(“ADA”) — Americans with Disabilities Act of 1990
(“ANSI”) — American National Standards Institute
(“APWA”) — American Public Works Association

(“ASTM”) — The American Society for Testing and Materials (L%
(“CV”) — Connected Vehicle Q

(“DB”) — Design Build

(“DBE”) — Disadvantaged Business Enterprise (L

(“DIT”) — Department of Information Technology
(“DMS”) — Dynamic Message Signs \ ﬂ

(“DTB”) — Dynamic Trailblazer Sign

(“EIA”) — The Electronic Industries Association
(“FG”) — Final Grade *
(“FHWA”) — The Federal Highway Administration\
(“FMVDS”) — Freeway Microwave Vehicle DRge®§ ystem
(“GPS”) — Global Positioning System
(“IAMS”) — ITS Asset Management Sys’n
(“IMP”) — Incident Managemen n
(“IMSA”) — The Internation al Signal Association
(“INMS”) — ITS Net ifpring Systems
(“ITS”) — Intelligen WXrtation Systems

@)rder Management System

(“IWOMS”) —

(“JB”) —Ju '@es
(“LCN” @losme Notice

< U@ FHWA Manual on Uniform Traffic Control Devices
(“MW — Microwave Vehicle Detection System

&O

T”) — North Carolina Department of Transportation
(“NCSMUTCD”) — NCDOT Supplement to the Manual on Uniform Traffic Control Devices
(“NEC”) — National Electrical Code

(“NEIS”) — National Electrical Installation Standards
(“NEPA”) — National Environmental Policy Act

l|Page
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(“NESC”) — National Electrical Safety Code

(“NRHP”) — National Register of Historic Places

(“O&M”) — Operations and Maintenance

(“OSHA”) — Occupational Safety and Health Administration

(“PCMS”) — Portable Changeable Message Signs

(“PEF”) — Private Engineering Firm %
(“PFP”) — Pay—For—Performance (L
(“PM”) — Preventive Maintenance Q
(“PMP”) — Project Management Plan

(“POR”) — Plan of Record

(“PPE”) — Personal Protective Equipment

(“PSF”) — Professional Services Firm v A

(“QA/QC”) — Quality Assurance and Quality Control \

(“QPL”) — Qualified Products List

(“R/W”) — Right of Way \A
(“REU”) — Roadside Environmental Unit 0
(“RFC”) — Release for Construction

(“RFP”) — Request for Proposals

(“RFQ”) — Request for Qualifications ,

(“RM”) — Responsive maintena

(“RSU”) — Roadside Unit

(“RWIS”) — Remote \x@ormation Systems
(“SLA”) — Service \@ eement

(“STOC”) - St@a ansportation Operations Center

(66TMP’9) _
(“TMPLC)N\ T rahsportation Management Phasing Concept
99,

tion Management Plan

affic Operations Plan
(“TR@”) — Technical Review Committee
0”) — Transportation Systems Management and Operations
(“TSO”) — Traffic Systems Operations
(“TTC”) — Temporary Traffic Control
(“TTCP”) — Temporary Traffic Control Plans
(“UAS”) — Unmanned Aircraft Systems
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(“UDPA”) — The North Carolina Underground Damage Prevention Act
(“UL”) — The Underwriters' Laboratories, Inc.

(“UPS”) — Uninterruptable Power Supplies

(“WR”) — Wireless Repeater Site

5
Y
W
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>
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PART A: PROCUREMENT SCHEDULE AND BOND/SECURITY
REQUIREMENTS

A-1.1. Procurement Schedule

The Department reserves the right to make changes or alterations to this schedule. Proposers are
encouraged to monitor the website for the latest changes. The Timeline below will only be ugffat
as subsequent RFPs are issued.

described in this RFP. The Department is also committed to the contract timefram ufCated

The Department is committed to procuring the Statewide ITS Resilience scopagQt wiirkgas
1
with Proposers to date. ‘

Activity

RFQ Advertisement BJquary 31, 2025
Statement of Qualifications Due from Proposers \ February 24, 2025*
Department Announces Short-listed Teams March 5, 2025
First Industry Draft RFP issued to Short-listed Tea March 5, 2025
Meetings with Short-listed Teams March 25, 2025
Department Issues Final RFP to Short-li}ed Teams April 7, 2025
Optional Q&A Meeting April 15, 2025
Technical Proposals [age April 29, 2025*
Sealed Price Propo May 6, 2025*
Technical Pres®gtatipns by Short-listed Teams May 8, 2025
Open Jag §0posals May 20, 2025
y‘%}sr

dd1t nal information may be updated to fulfill NCDOT’s reporting requirements to the Joint
tive Transportation and Oversight Committee, as required under applicable Law. All
events and dates set forth in the Procurement Schedule and elsewhere in the RFP are subject to
change in NCDOT’s sole discretion, and the Proposer shall be solely responsibility for monitoring
the Procurement Schedule for any such changes.

All times listed in the Procurement Schedule and elsewhere in the RFP are for local, Eastern Time
in Raleigh, North Carolina for the applicable date. If any of the time periods set forth in the
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Procurement Schedule or this RFP fall on a non-Business Day, then such period shall automatically
be extended to the next Business Day.

A-1.2. Bond/Security Requirements

The proposed bid bond, payment bond and performance bond requirements are set out below. Each
of the bid bond, payment bond and performance bond must be substantially in the f described
in the subsections further below.

Bond/Security Requirements

« Bid bond: $2 million @

» Asingle 36-month performance bond covering the Total Year 1. listed in Tab A
of Appendix B — Price Proposal which sums Pay-For-Perfor —@dily Device Unit
Cost Bids and the Pay-for-Performance — Mobilization Bid.

» If the contract is extended, an additional performance bond c
Amount will be required.

* An annual reoccurring performance bond to co& tapated additional annual

ring the Total Year
services beyond PFP in the amount of $4 million.
Form of Bid Bond/Security Requirements
Please refer to Appendix C—Form of Bid Bond$
Form of Payment and Performance Bond @equirements
S

Proposers can access the form of Paym d Performance Bonds here:

https://connect.n t.gov/igting/PageﬁlCentral-Letting-Formsaspx

C)Q}Q
N\
>
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PART B: GENERAL INFORMATION FOR PROPOSERS

B-1.1. Introduction

In this Request for Proposals (“RFP”), the North Carolina Department of Transportation
(“NCDOT” or the “Department”), an agency of the State of North Carolina (“State”), is soliciting
Proposals from Proposers desiring to support Statewide Intelligent Transportation Syste S
Resilience described herein (the “Project”) through one contract entered into by the Propos&§g#in
NCDOT.

B-1.2. Project Scope Overview
The Project includes services related and pertaining to maintenance, r, cement,

installation, documentation, and management of the Department’s IT vices, ITS
communication infrastructure, and related infrastructure statewide across North ®arolina. Project
services shall include but are not limited to: \

o Preventive and responsive maintenance of ITS devices\
o Preventive and responsive maintenance of commupications cabling and electrical cabling

infrastructure

o Installation of ITS devices, fiber optic CON ns cabling and electrical cabling
infrastructure

ITS device and infrastructure replacem

Traffic Control Plan development and implementation to support ITS Resilience Services

ITS Design for ITS infrastructure ipstallation

NCS811 underground locagon serées

Fiber Asset Managemen m (FAMS) support

B-1.3. Contract Te\f&‘ype

The Department anti @ 6 e three (3) year contracted utilized on an “as needed” basis with the
)y

O O O O O

potential for twos) ear extensions. NCDOT reserves the right to extend or readvertise
the contract at @T’s discretion. Purchase orders will be executed and a Notice to Proceed
(NTP) issugf task order before services may commence, unless directed otherwise by the
emergency procedures. Task orders will be paid on a firm-fixed price basis.

. Contract Amount

The contract maximum amount will be determined by the Department at the time of award. The
maximum contract amount and the items and quantities listed in Appendix B — Price Proposal
(A: Pay-For-Performance — Daily Device Unit Cost Bid, B: Repair & Device Replacement
Unit Cost Bids, and C: Fiber Asset Management System Support Unit Costs) may be adjusted,
as determined by the Department, during the term of the contract as items and specific quantities of
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each item are realized. Section 104-5B (15% or more Quantity Overruns) and Section 104-5C (15% or
more Quantity Underruns) of NCDOT’s Standard Specifications for Roads and Structures does not apply
to this contract. The contractor should assume potential quantity underruns or overruns as part of their bid
proposal. No price adjustments will be made for quantity underruns or overruns post-award. The
compensation to the Proposer shall be subject to the terms and conditions of the contract. Such
payment shall be full compensation for work performed or services rendered and for all lgpor,
materials, supplies, and equipment necessary to complete the work specified in and within ea:
order. The cost of such services shall be paid in accordance with each task order. Bids p
Appendix B — Price Proposal (A, B and C) will remain static for the duration of tige ¢
Addition of new line items and related bid amounts may only be performed at t a S
initiation and discretion.

B-1.5. Procurement Process Overview

This RFP is issued in accordance with the provisions of Section 136-18(39) and W6-18(46) of the
North Carolina General Statutes (the “North Carolina Statutes™) anf&gther gpplicable provisions
of law. The purpose of this RFP is to solicit responses from ex ced¥Mirms interested in
providing services outlined in the Project Scope Overview fSaro®ghout this RFP, the terms
Contractor, Proposer, Bidder, Team, Firm and Company are onymous and may include
consortia, partnerships, joint ventures, and others. Furthegnore, throughout this RFP, the terms
NCDOT, Department, Engineer and State are syno

After issuance of this first industry draft RFP to the Department will hold 1-on-1
meetings with Proposers and issue a finalgqyemgon e RFP (if deemed necessary). After
Proposals have been reviewed, concluding the ess, NCDOT will determine the Preferred
Proposer.

This RFP seeks to obtain technical and pwe proposals from such qualified teams. All respondents
to this RFP are subject to instrftions communicated in this document and are cautioned to
completely review the entire RH @ ollow instructions carefully. The Department reserves the

right to modify existing prgmigi®gsgOr include additional provisions, which are not addressed
herein. \@

The Department res right to reject any or all proposals, and to waive technicalities and
informalities at 1 reglon. This solicitation is being conducted by the Department under its
authority to proqure sgrvices ancillary to the construction and maintenance of a public road.

B-1.6. s Of Federal Environmental Approval
%) rrently developing the environmental documentation under FHWA'’s guidelines for
complj with the National Environmental Policy Act (“NEPA”). It is important for Proposers

o notg at this time, that the proposed Project remains in the environmental process. It is possible

e Project scope may need to be modified to comply with the environmental process. Nothing
contained in the RFP is intended to modify, limit, or otherwise constrain the environmental process
or commit NCDOT or any other entity to undertake any action with respect to the Project,
including any procurement or the final design and construction of the Project.
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B-1.7. Disadvantage Business Enterprises

NCDOT is committed to complying with the North Carolina General Statute 136-28.4 with respect
to disadvantaged minority-owned and women-owned business enterprises for state funded projects
and supporting Disadvantaged Business Enterprise (“DBE”) firms on federally funded projects.
See Appendix E Project Special Provisions.

B-2.0. NCDOT Pre-Qualification Requirements

will be necessary to have that Proposer office prequalified. Prior to the deadljfic Tpr
Price Proposal, the comprehensive team (Prime Contractor and/or subconstltalts)ghall be pre-
qualified with the Department for each of the following codes:

» 000070 — Erosion and Sediment Control Design

» 000094 — Field Data Collection v 4

» 000123 —ITS Design \

» 000247 — Traffic Management Plan — Level 3 and 4

» 000541 — Traffic Management Plan — Level 1 and

» 000099 — Other — ITS, CCTV, Network Equi a@mputerized Signal System & Video
Wall Install

» 001700 — Traffic Signals and ITS

» 001730 — Utility Installation/Removal: Fier Optic Cable

» 001740 — Metal Pole Installation

» 002020 — Utility Installatj n/Rer%/alz Power/Electricity

» 001407 — Wood Pole Ins ion

» 001105 - Work Zone Tr ntrol Devices

» 001110 - Wor 0@s — Ground and Barricade Mounted

» 002005 — Direlctlx ng/Directional Drilling

» 003030 — Drj @5 P1c%s for Metal Poles

> 001660 _secugind Mulching

» 001651 {Sel@tive Tree Removal/Trimming

res, LLCs, or any legal structure that is different than the existing pre-qualification
pre-qualified prior to the submittal deadline for Price Proposal to perform the ITS
cope of Work. The Technical Proposal shall identify who will perform each work

For the NCDOT prequalification process and requirements, refer to Article 102-2 of the Standard
Specifications and the following website:

https://connect.ncdot.gov/business/Prequal/Pages/default.aspx
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B-2.1. Amendments

NCDOT reserves the right to issue amendments to this RFP at any time before the Proposal
Response Deadline. NCDOT will distribute any amendments to this RFP to all RFP holders
identified on the short-list. No oral or written response provided by NCDOT in connection with
this RFP will be binding on NCDOT, nor will it change, modify, or waive the requirements of this
RFP, except to the extent such response is included in an amendment issued in accordancgfvith
this Part B-2.1 (Amendments).

B-2.2. General Information (}
NCDOT reserves the right, at its sole discretion, to either proceed no further oject
procurement process or to re-advertise in another public solicitation.

The NCDOT reserves the right to accept or reject any and all Proposal re es and / or
discontinue the selection process at any time prior to contract execution.

The NCDOT assumes no liability and will not reimburse costs incu ﬁ)‘gs (whether selected
or not) in developing Proposal responses to this RFP.
The NCDOT will not be bound by oral explanations or instructiofygiven at any time during the
procurement process or after award. Only information thatgs received in response to this RFP will
be evaluated; references to information previously sgbigittc§ will not suffice as a response to this
solicitation. \

tal

The NCDOT reserves the right to request itiénal information about any and all
responses to this RFP. NCDOT may also iss a to this RFP which will be issued to all
short-listed teams.

Proposers are encouraged to familiarize themselves with the North Carolina Public Records Act,
North Carolina General Statute §,132-1%t seq (“Public Records Law”) and any other laws and
regulations applicable to the disgi®yre of documents submitted under the RPF, including North
Carolina General Statue § 136 J®). All materials submitted by Proposers, including the
Proposals, shall be sybje laws. In no event shall NCDOT or any of its agents,
representatives, consultMytsNurgktors, officers, or employees be liable to a Proposer or Proposer
team member for the g re of any materials or information submitted in response to the RFP.

In the event the ubmits any documents which the Proposer believes are not subject to
the Public Records Law, it must conspicuously mark each document
or “CONFIDENTIAL TRADE SECRETS” in the header or footer of each
. Blanket designations that do not identify the specific information shall not be

ay be cause for NCDOT to treat the entire Proposal as public information.

such pa
accep@
CD 1l not advise a submitting party as to the nature or content of documents entitled to
rotecon from disclosure under the Public Records Law or other applicable laws, as to the
1 etation of such laws, or as to definition of trade secret. Nothing contained in this provision
shall modify or amend requirements and obligations imposed on NCDOT by the Public Records
Law or other applicable Law. The provisions of the Public Records Law or other Laws shall control
in the event of a conflict between the procedures described above and the applicable Law.
Information submitted by Proposers may be made available to USDOT representatives. NCDOT

9|Page
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intends to follow procedures established by USDOT to avoid disclosure, to the extent possible, of
such information under the Freedom of Information Act.

In the event of any proceeding or litigation concerning the disclosure of any material submitted by
the submitting party, NCDOT will be the custodian retaining the material until otherwise ordered
by a court or such other authority having jurisdiction with respect thereto, and the submitting party
will be responsible for otherwise prosecuting or defending any action concerning the materjghs at
its sole expense and risk; provided, however, that NCDOT reserves the right, in its sole disc

to intervene or participate in the litigation in such manner as it deems necessary or desg
costs and fees (including attorneys' fees and costs) incurred by NCDOT in connecti
litigation, proceeding, or request for disclosure shall be reimbursed and paid by Pr 4%

to disclosure. Each Proposer shall be responsible for all its own costs in S
litigation, proceeding, or request for disclosure.

1th any

Except to the extent provided under applicable Law, in no event shall NCDOT, y of its board
members, agents, representatives, consultants, directors, officers employees be liable to a
Proposer or Proposer team member for the disclosure of all or a po f \Proposal submitted
under the RFP.

Proposers should note that the RFP and a Contract Agreement wi¥§ybe required to conform with

federal laws and regulations applicable to projects fundeg in whole or in part with federal-aid

highway funds, including regulations of the Fed& way Administration, Buy America
|

requirements, the Davis-Bacon Act, Title VI of the i ts Act of 1964, as amended, and 49
C.F.R. Part 26 (regarding the participation of DBE).

After award of this contract, the selected te s that they accept all terms, conditions,
requirements, and specifications included as pa% of this RFP or referenced by this RFP. No
contract negotiation will be accepted post-awa

Submission of a Proposal constitgtes the‘oposer’s agreement to the provisions of this Part B-2.3.

To ensure that information is di d equitably to all short-listed Proposers, all questions and
requests for information directed to the State Contract Officer through the
ress (altdelivery@ncdot.gov). This precludes any Proposer

Alternative Delivery ¢-m
Team member, or reprN' , from contacting representatives of the Department, other State
Agencies or Federal either by phone, e-mail or in person concerning this Project.

B-2.3. Confligis o erest

Proposers fy any real or perceived Conflict of Interest of the Proposer or any team
member or Wb-c®nsultant of the Proposer’s Team with regard to the Project. Individuals and firms

that a ed from proposing or joining a Proposer team include, without limitation, the
W1 ividuals, firms, and their affiliates:

e BExult Engineering
Prior to finalizing their teams, Proposers should require their proposed team members to identify
and carefully review potential Conflicts of Interest, which may preclude certain individuals, firms,

and their affiliates from participating on a Proposer team for the Project. If a potential Conflict of
Interest is identified, the Proposer must present the pertinent information to NCDOT. Given a real
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or perceived Conflict of Interest, NCDOT, in its sole discretion, will decide if a Proposer has the
ability to mitigate such a conflict.

In addition to the foregoing, the organizational conflict of interest rules found in 23 CFR § 636,
Subpart A, including 23 CFR § 636.116, also apply to this procurement. 23 CFR § 636.103 defines
an “organizational conflict of interest” as follows:

“Organizational conflict of interest means that because of other activities %
relationships with other persons, a person is unable or potentially unable to refgler
impartial assistance or advice to the owner, or the person’s objecf¥Mg in
performing the contract work is or might be otherwise impaired, or a persd %

unfair competitive advantage.” %

If applicable, a Proposer shall provide information concerning organizational coffficts of interest
and disclose all relevant facts concerning any past, present, or currerfflly planned interests that may
present an organizational conflict of interest. Such Proposer shall s v&&s interests or those
of any of its team members, consultants, contractors, or subcomgactdyf, ifcluding the interests of
any chief executives, directors, or key personnel thereof, may fest¥gin, or could be viewed as, an
organizational conflict of interest.

B-2.4. Instructions for Proposal Submittal

The following information must be submitted bygthe sef”

1. ITS Resilience Technical Proposal
2. ITS Resilience Price Proposal

For all Technical and / or PricéQroposals that do not adhere to all the requirements noted
below may be considered non @ nsive.

\@AL SUBMITTAL INSTRUCTIONS

Technical Proposals, @" oposers will be accepted until April 29, 2025, at 3:00 PM Local

Time at the offi thogState Contract Officer as shown below. Sealed Price Proposals for all
Proposers will %pted until May 6, 2025, at 3:00 PM at the office of the State Contract

Officer as Q W
@ Mr. Ronald E. Davenport, Jr., PE

Contract Standards and Development
1020 Birch Ridge Drive
Century Center Complex - Building B
Raleigh, NC 27610

No Proposals will be accepted after the date and time specified.
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Proposals shall be submitted in separate, sealed parcels containing the Technical Proposal in one
and the Price Proposal in the other parcel. Proposals shall be delivered to Door B3 of the

Century Center Complex—Building B. The courier shall call either Ms. Marsha Sample at (919)
707-6915 or Mr. Ken Kennedy, PE at (919) 707-6919 to accept delivery at Door B3.

TECHNICAL PROPOSAL SUBMITTAL INSTRUCTIONS

An electronic copy of the Technical Proposal, on a thumb drive, shall be submitted i led
package. The electronic copy shall be created by converting all files into a PDF f@rm$t.
electronic copy shall be scaled to reproduce to the appropriate page format, as def} el he

outer wrapping shall clearly indicate the following information:

Technical Proposal — Electronic Copy
Submitted By: Proposer’s Name

Proposer’s Address
HO-0010B 4
Counties: Statewide \

Statewide ITS Resilience

Submittal by mail shall not be permitted for this Technical Qroposal.

Technical Pr o®rements

A page shall be 8 /2 X 117, except graphs, charly and project schedules may be on 11”7 X 17”.
Throughout the entire Proposal, there is no requited font size or line spacing. However, all aspects
of the Technical Proposal, includgg but @t limited to narrative, tables, charts and graphics, should
be clearly legible.

If the Proposer uses divide@ contain specific project related information they will count

as part of the page cou\
Excluding the intro@r etter to Mr. Ronald E. Davenport, Jr., P.E. (two-page maximum

length), the ma mber of allowable pages shall be 50 pages. CVs / resumes will not be
included in t e gount.

Submigge xceeding the page limitations outlined within the RFP may be rejected and the
P 0% e notified in writing of the reason(s) for the rejection.
rojeclteam members, identified in the Statement of Qualifications, shall not be modified in the
ide ITS Resilience Technical Proposal without written approval of the Department. Any
such request should be sent to the attention of Mr. Ronald E. Davenport, Jr., PE, at the address
below:
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NCDOT- Contract Standards and Development
Century Center Complex - Building B
1020 Birch Ridge Drive
Raleigh, NC 27610

PRICE PROPOSAL SUBMITTAL INSTRUCTIONS

for-Performance — Mobilization Bid, B: Repair & Device Replacement Uni
C: Fiber Asset Management System Support Unit Costs). The electronic co

Fiber Asset Management System Support Unit Costs) must be submitted in
and PDF format.

Hard copy and soft copy (submitted on a thumb drive) PricefRrop hall be submitted in a
sealed package. The outer wrapping shall clearly indicate the f8118ging information:

Price Proposal
Submitted by PropOgr e

Proposer’s
0
CountieSRSt ide

Statewide ITResilience

Proposers must take note that failure to eécute the requirements in this RFP may render the Price
Proposal non-responsive.

Submittal by mail shall not @ ed for this Price Proposal.

X
&
>
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PART C: PROPOSER SELECTION

The purpose of this section is to summarize the evaluation criteria to illustrate how preferred
Proposers will be selected.

C-1.1. Summary of Evaluation Criteria

As described in Part D, below is a summary of each of the evaluation criteria.
C-1.1a. Evaluation Criteria

Qualified Proposals will be evaluated according to the Proposer’s Technical Prghos®§anfidffice
Proposal and assigned a total score out of 100 points. The highest score wil % the Best

Proposal (as defined below).

The Proposer’s Technical Proposal will be evaluated out of 30 points according e evaluation

criteria in Part E, in order to determine the Proposer’s Technical Prqgosal Score.

The Proposer’s Proposal shall include a statement of acceptance of al Wcontract provisions
and RFP requirements and understand that no modifications be to NCDOT’s standard
contract.

The Proposer’s Price Proposal will be evaluated out of 70%oints relative to other qualified Price
Proposals, according to the formula below, in ord tqmine the Proposer’s Price Proposal

Score:
a. If the Price Proposal is the lowest pri o@qualiﬁed Proposals:

Price Proposal Score = 70 points
b. If'the Price Proposal is not the lowest pricdout of all qualified Proposals:
Price Proposal Score = (Lowest P?e) / (Price Proposal) x 70 points

The Proposer’s Technical Propo$gl Score (out of 30 points) and the Proposer’s Price Proposal
Score (out of 70 points) will th combined to calculate the Proposer’s Score. The Proposer

with the highest Proposal S@ the “Best Proposal.”

The State Contract Off1 rovide each Proposer with its Technical Proposal Score, Price
Proposal Score, a oMysal Score when the Department makes a Preferred Proposer
announcement.

Proposers @@te of the instructions in Appendix B —Price Proposal.
A s:

C-1.14 ail and Responsiveness Evaluation

0 @ ’s Technical Proposals and Price Proposals will be reviewed on a pass/fail basis (a)
roposal's conformance to the RFP instructions regarding organization and format and

iveness to the requirements set forth in the RFP and (b) based on the pass/fail criteria set
forth below. Any Proposal that fails on any of the pass/fail portions of the evaluation may be
considered non-responsive and may not be eligible for recommendation for award. NCDOT retains
the sole discretion to disregard or waive minor irregularities, omissions, nonconformities, and
discrepancies.

for th
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Evaluation of Proposals will be conducted by NCDOT’s Technical Review Committee (“TRC”)
and Financial Review Committee (“FRC”), each of which will be comprised of representatives
from NCDOT. The TRC and FRC may also be assisted by advisors, including NCDOT
representatives and outside consultants who will offer advice on commercial, financial, and legal
aspects of each Proposal.

NCDOT may request additional or clarifying information from a Proposer prior to a final pa#5/fai
determination. Proposals that are deemed non-responsive to the RFP, or that do nofgpaNthe
p
al

0
pass/fail criteria, as outlined below, may be excluded from further consideration, and tifc P
will be so advised. NCDOT may also exclude from consideration any Proposer e P
contains a material misrepresentation.

Technical Proposal Pass/Fail Evaluation (L
Technical Proposals will be evaluated based on the following pass/fgil criteria:
(a) The Technical Proposal contains the required mate&l ntified in Part B-2.4,

Instructions for Proposal Submittals.
(b) The Technical Proposal contains the required materials as 18gntified in Part E-1.1.

members, and key personnel listed in the Proposer’s e not changed since the Proposer’s
submission of the SOQ or (ii) the Proposer has prev sed NCDOT of a change, NCDOT
has consented to such change, and the Prop tagi®es a true and correct copy of NCDOT’s
written consent thereto.

(b) Proposer has provided a statement that either (i) egchegf tRe major participants, including equity
X

Price Proposal Pass/Fail Evaluation ,

Price Proposals will be evaluate ed on the following pass/fail criteria:

(a) Each Proposer shall sub epartment information describing any material changes to
its financial condition \ abylities as evidenced by the financial and other data submitted in
the SOQ. @“

Proposers, it a letter from the chief executive officer, chief financial officer or
treasurer Qor, ¥ neither a chief financial officer nor treasurer exists for an entity, an

indi serves in an equivalent capacity and whose title shall be specified in the
cgatigation) for the Proposer providing information on any materially adverse change(s) in
1 il condition since submission of the SOQs and those that are pending or certifying
t o such materially adverse changes have occurred. In instances where a materially

dverse change has occurred, or is anticipated to occur, the affected entity shall provide a
statement describing each materially adverse change in detail, the likelihood that the
developments will continue during the period of the Proposer’s performance of the Project
requirements and the projected full extent of the changes likely to be experienced during the
contract term.

The following list identifies certain items that the Department would consider to be
materially adverse changes in financial condition. This list is intended to be indicative only.
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At the discretion of the Department, any failure to disclose a prior or pending materially
adverse change may result in disqualification from further participation in the selection
process. Estimates of the effect on revenues and expenses and the change in equity shall be
provided separately for each materially adverse change as certified by the chief financial
officer or treasurer (or, if neither position exists for the entity, an individual who serves in

an equivalent capacity and whose title shall be specified in the certification). Referencgs to
the notes in the financial statements are not sufficient to address the requirement to ¢fSc
ion
i

the impact of materially adverse changes. The affected entity shall also provide a g
of measures that would be undertaken to insulate the Project from any recenf{maleri
adverse changes, and those currently in progress or reasonably anticipated j fut@r

List of indicative materially adverse changes in financial condition:

(1) An event of bankruptcy involving the affected entity, a rela usiness unit
within the same corporation or the parent corporationgof the affecttd entity;

(2) A decrease in tangible net worth of ten percgat (1 gﬁater of shareholder
equity;

(3) A sale, merger or acquisition exceedigg ten percent (10%) of the value of
shareholder equity prior to the sale, mqgr acquisition that in any way involves
the affected entity, a related businN arent corporation of the affected
entity;

(4) A downward change in credrt g for the affected entity, a related business
unit or parent corporation of th cted entity;

(5) Inability to megt mat&ﬂ conditions of loan or debt covenants by the affected
entity, a related b ess unit or parent corporation of the affected entity that has
required, or is e J¥ to require, a waiver or modification of agreed financial
ratios, cover, Bts or other loan stipulations, or additional credit support from
sharehol®ys er third parties;

(6) ents known to the affected entity, a related business unit or parent

cftporehi of the affected entity that represent a materially adverse change in
ncghl condition since submission of the SOQs or may be pending for the next
orting period.

I OT determines that a Proposer no longer appears to have the financial capability to
| its obligations, it may offer such Proposer the opportunity to meet the financial
equirement through one or more guarantors acceptable to NCDOT.
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PART D: INFORMATION REQUIRED FROM PROPOSERS

The purpose of Part D is to describe the information required for the Proposer.

D-1.1. ITS Resilience Scope of Work

1. General Scope of Services

Traffic Systems Operations (“TSO”) is responsible for:

1. The operations of the Statewide Transportation Operations
Regional Traffic Management Centers (RTMC:s).

(STOC) and

1.1 Project Description (L
a. The NCDOT Transportation Systems Management and Operations “%} nit -
Ce

4

ii.  Using incident management, Intelligent Transpgytati tems (“ITS”), traveler
information strategies and signal system timingftOgupport mobility and safety on
the statewide roadway network.

b. The devices listed in Appendix A: ITS DeWcé@n
the STOC and/or RTMCs to support mobil& S
performance management oversight fgr thgs pré&ect.
maintenance validation and review.

c. The primary purpose and intent of maif#ning the ITS devices and related infrastructure
is to enable effective transportag®hn operations along these corridors. The uptime and

availability of each ITS ®gvice 1s the primary focus so the Department can effectively
operate these corridors.

cope of Work, will be operated by
ty. TSO will provide contract and
DOT Division Offices will provide

d. This scope of sgvi e divided into 3 tasks as follows. These tasks are more fully
described in the nce Phasing section of this document:

i. Ta @ll include Pay-For-Performance Preventive Maintenance (PM) and
sp e Maintenance (RM) on ITS Assets.

iOk 2 shall include:
@ 1. Communication and Electrical Infrastructure RM
ii. Cabinet Replacement, and Pole Replacement RM

iii. Needed ITS Infrastructure Replacement and Installation including
ITS Design (As-Needed).

iii.  Task 3 shall include Fiber Asset Management Assistance (As-Needed).
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.

1.2 ITS Infrastructure Descriptions and Priority

a.

The Contractor shall be responsible for handling and on-site storage of all waste generated
during ITS RESILIENCE Work in full compliance with Applicable Laws.

The Contractor shall comply with all environmental requirements set forth in Applicable
Law, technical guidance and policy, and all environmental related approvals required by
the Department. The Contractor shall be responsible for maintaining complete, religble
operation of the Department Infrastructure.

The Contractor shall perform all duties, tasks, and all other responsibilities requffredpy
Agreement in accordance with ANSI and National Electrical Installajagg” St ds
(“NEIS”), standard 301 (ANSI/NEIS 301 standards), and Good Industry N

The following ITS devices, assets, and supporting infrastrycture (colle®ively, the “ITS
Assets”) shall receive preventive and responsive maintenanc the ("ﬁntractor under Task
I:

1. Cameras and all related and supporting infrastructul§in accordance with the most
current version of NCDOT’s Standard Spgcifications for Roads and Structures,
NCDOT’s Roadway Standard Drawg nY§ NCDOT’s ITS and Signals Project
Special Provisions except for: dam;& pstream or downstream fiber trunk

1INabWet

line that would affect the camera, placement, and pole replacement.

ii.  Dynamic message signs (“DM all related and supporting infrastructure in
accordance with the most curre rsion of NCDOT’s Standard Specifications for
Roads and Structures, NCROT’s Roadway Standard Drawings and NCDOT'’s ITS
and Signals Proj&gt Spe®lal Provisions except for: damages to the upstream or
downstream fibe k line that would affect the DMS, DMS sign structure
maintenance, ful assembly replacement, DMS structure replacement, and
full cabipet /@' erflicnt.

ilblazer Signs (“DTB”) and all related and supporting infrastructure
ut not limited to Type III pedestals) in accordance with the most current
CDOT’s Standard Specifications for Roads and Structures, NCDOT'’s
dylry Standard Drawings and NCDOT’s ITS and Signals Project Special
visions except for: damages to the upstream or downstream fiber trunk line that
would affect the DMS, full DMS assembly replacement, and full cabinet

iii.  Dyna

@ replacement.

iv.  Remote Weather Information Systems (“RWIS”) and all related and supporting
infrastructure in accordance with the most current version of NCDOT’s Standard
Specifications for Roads and Structures, NCDOT’s Roadway Standard Drawings
and NCDOT’s ITS and Signals Project Special Provisions except for: damages to
the upstream or downstream fiber trunk line that would affect the RWIS, monthly
cloud subscription, pole replacement, full RWIS assembly replacement, and full
cabinet replacement.
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v.  Microwave Detection System (“MVDS”) and all related and supporting
infrastructure in accordance with the most current version of NCDOT’s Standard
Specifications for Roads and Structures, NCDOT’s Roadway Standard Drawings
and NCDOT’s ITS and Signals Project Special Provisions.

vi.  Freeway Mainline Microwave Detection System (“FMVDS”) and all related and
supporting infrastructure in accordance with new project special provision.

vii.  Splice Cabinets, Hub Hut Buildings, and Hub Cabinets and all
supporting infrastructure in accordance with the most current versiQjng
Standard Specifications for Roads and Structures, NCDOT’s Rod % dard
Drawings and NCDOT's ITS and Signals Project Special P, 10 ept for:
hub hut building maintenance (building structure, doors), dan%agef to the upstream
or downstream fiber trunk line, full hub cabinet replacement, hub switch
replacement. If the trunk line fiber is spliced directly {Q the fiber diStribution panels
in the cabinet or a drop cable, the demarcation poin tyean Tasks 1 and 2) for
repair shall be the fiber optic junction box egterna e cabinet. All repairs
(including splicing) to the fiber distribution panN the cabinet or junction box
are incidental to the daily pay-for-performance bid p#ce for Task 1. All repairs to
the trunk fiber line immediately outside of§he junction box will be compensated
for in Task 2. Neither Task 1 nor T w8 ude maintenance of the hub switch
itself, as this will be maintained by

viii.  Field switches, SFPs, all cablin¥yi ng all switches within ITS device cabinets
in accordance with the most currc§ version of NCDOT’s Standard Specifications
for Roads and Structures, NC s Roadway Standard Drawings and NCDOT’s
ITS and Signals Project Spgial Provisions except for the hub switch. Hub switches
will not be maintafMed by the Contractor. The demarcation point for this contractor

begins with the S ich connects to the hub switch. These devices are incidental
to the daily r: associated ITS Device.
ix.  Wireless ntennas, power supplies, cabling, and all related components

N tandard Specifications for Roads and Structures, NCDOT’s Roadway

Drawings and NCDOT’s ITS and Signals Project Special Provisions
for the hub switch. These devices are incidental to the daily rate for the
aSociated ITS Device.

locat® device cabinets in accordance with the most current version of
S

nd

@ Wireless Repeater Sites or Wireless Radios (“WR”), antennas, power supplies,
cabling, and all related components in accordance with the most current version of
NCDOT’s Standard Specifications for Roads and Structures, NCDOT’s Roadway
Standard Drawings and NCDOT’s ITS and Signals Project Special Provisions
when installed at locations that are greater than 100’ from an ITS device cabinet.

xi.  Ramp Meter Systems (“RMS”) in accordance with the most current version of
NCDOT’s Standard Specifications for Roads and Structures, NCDOT’s Roadway
Standard Drawings and NCDOT'’s ITS and Signals Project Special Provisions
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except for: damages to the upstream or downstream fiber trunk line that would
affect the RMS and full cabinet replacement.

Cellular modem communications equipment and supporting hardware used for any
ITS devices along the corridor in accordance with the most current version of
NCDOT’s Standard Specifications for Roads and Structures, NCDOT’s Roadyay
Standard Drawings and NCDOT'’s ITS and Signals Project Special Provg
NCDIT will provide the modems, SIM cards, and service. The Contractoggui

monitoring them.

Portable cameras and all related and supporting infrastructure infag€ordance with
the most current version of NCDOT’s Standard Sgecifications® for Roads and
Structures, NCDOT'’s Roadway Standard Drawings T’s ITS and Signals
Project Special Provisions. Contractor shall be gquir ove, place, install and
reinstall portable cameras in accordance \&nanufacturer or distributor
instructions for up to four moves per year as incidentd®to the daily unit price. These
moves shall be completed within 7 days of §ge request.

Changeable Message Signs (CMS)
accordance with the most currgnt gers
Roads and Structures, NCDO

rci%ed and supporting infrastructure in

N€DOT’s Standard Specifications for
ay Standard Drawings and NCDOT’s ITS
and Signals Project Special Provisfgns. Contractor shall be required to move, place,
install and reinstall changeable sage signs in accordance with manufacturer or
distributor instructions fo to four moves per year as incidental to the daily unit
price. These moveQghall be completed within 7 days of the request.

b. The following ITS i ets, and supporting infrastructure (collectively, the “ITS
Assets”) shall rqgei ntive and responsive maintenance by the Contractor under Task

2:

aglera full cabinet replacement, and pole replacement in accordance with
¢ most and all related and supporting infrastructure in accordance with the

Structures, NCDOT’s Roadway Standard Drawings and NCDOT’s ITS and
Signals Project Special Provisions.

Q most current version of NCDOT’s Standard Specifications for Roads and

ii.  Dynamic message signs (“DMS”) sign structure maintenance, full DMS
assembly replacement, DMS structure replacement, and full cabinet
replacement in accordance with the most current version of NCDOT’s
Standard Specifications for Roads and Structures, NCDOT’s Roadway
Standard Drawings and NCDOT’s ITS and Signals Project Special
Provisions.
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Dynamic Trailblazer Signs (“DTB”) full DMS assembly replacement and
full cabinet replacement in accordance with the most current version of
NCDOT’s Standard Specifications for Roads and Structures, NCDOT’s
Roadway Standard Drawings and NCDOT'’s ITS and Signals Project
Special Provisions.

Remote Weather Information Systems (“RWIS”) pole replacemegg]
RWIS assembly replacement, and full cabinet replacement in a
with the most current version of NCDOT’s Standard Speci
Roads and Structures, NCDOT’s Roadway Standard in
NCDOT’s ITS and Signals Project Special Provisions.

Communication and electrical cable infrastructure inctudi

a. Trunk line communication conduit, handholesMunction boxes,
splice enclosures and related infrast ¢ ingaccordance with the
most current version of NCDQ@T’s rd" Specifications for
Roads and Structures, NCDOT’& ay Standard Drawings and
NCDOT’s ITS and Signals Proj Special Provisions. The
contractor shall monitor e condition of these assets and
recommend replace ir when necessary. Payment for
replacement and repgy accomplished under Task 2. The
Contractor may add a facilitate repair when an existing
splice enclosure than 1200 feet from the fiber damage. The

Contractor may nofinstall more than 4 splice enclosures along any
one-mile fiber s¢@ffent without NCDOT approval.

b. M&tenance and repair of the fiber optic drop cable, fiber

in ect center and related fiber optic splice enclosure where the

e splices to the fiber optic trunk line for an individual ITS

@’ce, hub hut building, or hub cabinet is incidental to Task 1 and
included as part of Task 2.

Traffic Management Centers (TMC) will not be treated as hubs for
Task 1. Any RM or as-needed work completed in TMCs will be

Splice Cabinets, Hub Hut Buildings and Hub Cabinets: All repairs to the
trunk fiber line immediately outside of the junction box will be compensated
for in Task 2. In the scenario where fiber damage requires responsive
maintenance in both:

a. the cabinet and/or junction box, and
b. along the trunk line,

Full cabinet replacement for any ITS device.
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viii.  As-needed ITS device design, replacement, or construction.
ix.  As-needed fiber optic infrastructure design, replacement, or construction.
x.  As-needed electrical infrastructure design, replacement or construction.

xi.  As-needed OTDR testing to enable proactive evaluation of select fibegffinks
within the network over a 12-month period.

c. The Contractor shall maintain adequate reserve stocks of all hardware,

ar
tools, cabinets, cabling, racks, assemblies, special parts, and other spares td % ceed
the performance requirements included in this scope of work. AnyfreflacOggit of ITS
Assets shall comply with the Department’s qualified product list and*mo ent project

special provisions or be approved by the Department. The Contract ust keep an
adequate number of in-stock quantities for all equipment in #agordance with the minimum
quantities listed in Appendix H - Minimum Required In-St ufMytities. Costs related
to reserve stocks are incidental to Appendix B — Price oA Pay-for-Performance
— Mobilization Bid provided by the Contractor. It isYth&Contractor’s responsibility to
determine the appropriate level of reserve (if aboye the miffimum required by NCDOT)
stocks to meet all requirements of Tasks 1-3 and “§Waiting” status will not be granted in
any case due to lack of adequate reserve SQC RM repairs unless related to the
replacement of a full DMS assembly, DM Rgtr@gturdd DMS foundation, or DMS ladder
assembly. In the last year of the con c@ may provide written notice to utilize
reserve stocks (without replacing then¥yor#ay require the contractor transition those
reserve stocks to the next contractor a of the hand-back plan. The contractor shall
regularly use/rotate the reserve stocks during preventive/responsive maintenance to keep
the stock from becominggQutdated

1.3 Device Priority
a. Individual ITSede ill be assigned an asset class which defines the acceptable
availability and es of the pay-for-performance mechanism.

b. The follo

@ ssential

Vital

The Department has developed an ITS Resilience Classification Table to define which
specific devices reside in each asset (provided in Appendix A) for informational purposes

only. The Department may change these quantities at a later date at their discretion by
assigning individual devices to different asset classes.

s@t classes are assigned on a per-device basis:

d. The Department may add or reduce devices within the scope of work. The Department will
assign a priority to each such device at the time such devices are added to the scope of
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work. The Contractor would be given at least 30-day notice for addition of devices. There
is no limit on the quantity of devices or the geographic area of the state that may be added
to the contract.

The Compensation and Pay-For-Performance section of this RFP provides additional
details as to how the priority of the device impacts Contractor compensation and,the
Contractor’s price proposal.

2. Project Management Requirements

2.1 Project Management Plan

a.

The Contractor shall develop an ITS Resilience Project Manageme QP”). The
PMP shall be developed as a draft in coordination with the Departnient fandydelivered to

the Department for review and comment within 30 business days of the @gfitract purchase
order. The Department will review and provide commentfvithin 15 business days of
receipt of the Draft PMP. The Contractor shall revise an iﬁ final PMP to the
Department for review and comment within 60 businefig da he date of the contract
purchase order. The PMP shall, at a minimum, address llowing requirements:

1. Staffing Plan: The Contractor shall provide desi&ated and appropriate staff throughout
the life of the contract. This staffing willy at least four (4) full time positions
which will be dedicated full time positiqgs%Qr I'l§S maintenance under this contract.
These four (4) positions shall be: 0

a. Project Manager
b. ITS Maintenance Leav‘ echnician

c. Fiber Mainte ead Technician

d. NC ll@ec nician
The staf@ shall be a component within the PMP that provides detailed

descripti ol staffing levels and an organizational chart depicting the structure,
repofling rarchy, roles, and responsibilities among Contractor staff and
or staff. The Contractor shall ensure that any staff replacement meets or

ce®ys the qualifications of the individuals set forth in this staffing plan. For the three
ull-time positions listed above, the Contractor shall submit a letter requesting
%proval of the proposed employee replacement and the Department must approve of
the new staff replacements. The Contractor shall provide a contact list monthly to

include all staff working on the Project.

ii. Safety Plan and approach for evaluating safety issues if/when they occur.

iii. Traffic Control Plan that defines how traffic control needs will be communicated in
advance, added to TIMS, and carried out for various traffic control scenarios. The
Contractor shall review the previous traffic control provided at each site and suggest
recommendations (if needed) for NCDOT consideration. The contractor is also
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responsible for detailed, custom traffic control plans for any devices that do not meet
the assumptions of NCDOT standard traffic control plans.

iv. NC811 approach including 811 system management, subcontracting expectations, and
quality control.
b. The Department will provide the current traffic control approach pay-for-perfo ce

devices as part of Appendix A. This information may not be available for all devic

1.

ii.

1il.

will provide an example of traffic control required currently.
c. The Department will provide the following after contract execution: Q

evenly. The devices will be assigned to each month to accomm 10-15 month
timeline from the previous PM. PM’s must be compl@gd within the assigned PM
month. e

Preventive Maintenance schedule and PM checklists. NCDOT, 1 n a PM
month to ITS device and distribute the ITS devices among ea thg 12 months
oda

Communications plan. The Contractor shall faciNeekly project coordination
meetings with the Project Management Team, facilitat® three (3) weekly regional
coordination meetings, and communicate all P\ and RM activities scheduled for the
following week by SPM on Wednesday

Invoicing Templates. The Contr tu@ cillftate monthly invoice coordination
meetings with the Project ManageMyengg€am. NCDOT will provide the Contractor
with the Invoice Template, which wil§be updated via an export from the InsightAM
Asset Management System. The Coffactor shall submit their draft invoice (including
all invoicing docume tation)ﬁ the Project Management Team at least one (1) week
prior to the monthly ifjoice coordination meeting and by the 10" of each Month for
Tasks 1, 2, and 3.

3. Maintenance Pha@

3.1 General @
a. Task1: @ ractor shall perform annual preventive maintenance, including temporary
0

traf

wi@ a month to each device and seek to evenly distribute devices across all 12

n all ITS devices within pay-for-performance as part of Task 1. NCDOT

actor shall perform responsive maintenance including temporary traffic control on

Each device assigned to a specific month must be PM’d within that month. The
@

Devices as part of Task 1. The Contractor shall perform Preventive maintenance, ITS

device responsive maintenance, temporary traffic control, and NC 811 locate labor as part

of
B

Task 1. All labor and material costs included in Task 1 will be incidental to the Appendix

— Price Proposal (A: Pay-For-Performance — Daily Device Unit Cost Bid) provided

by the Contractor. In addition, the Contractor will propose a A: Pay-for-Performance —
Mobilization Bid that will cover all mobilization costs for the project.
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i.  Responsive maintenance within Task 1 shall include repair or replacement (as
necessitated as part of the repair), as needed for all infrastructure as described in
Section 1.2.

ii.  Responsive maintenance under Task 1 shall also include documenting updated
asset characteristics in the ITS Asset Management System (inSIGHT AM) and the
Fiber Asset Management System (FAMS).

iii.  The Department will provide a Preventive Maintenance Plan that igfludfes
checklists for every type of device, a schedule for PM activities, prategmre
for coordination or update meetings with the Department.

b. Task 2: The Contractor shall perform responsive maintenance on%he fomifiunications
cabling and electrical infrastructure under Task 2. The Contractor s Iso perform
responsive maintenance to complete full cabinet replacemeng and pole replacement under
Task 2. The Contractor shall propose Appendix B — Price P sal (B: Repair & Device
Replacement Unit Bid) for ITS communications infragiruct bintt replacement, and
pole replacement RM. The Repair Unit Cost Bid ite all*be used to develop a work
order whenever responsive maintenance (RM) is required. §he total work order amount
shall include incentives and/or disincentives based §n the Contractors repair time.

1.  Responsive maintenance also inclu
in the ITS Asset Management System
System (FAMS) for repaired a
infrastructure.

cutgnting updated asset characteristics
AM) and Fiber Asset Management
nd sections of trunk line communications

c. Task 2: Replacement of devices gs a standard element of ITS device RM are included
under Task 1 as describeqqabové® However, Task 2 of the Project includes provision for

install/replacement of evices, communication, and electrical infrastructure at
NCDOT’s discretio : Repair & Device Replacement Unit Bid. Task 2 will
also include tha\ for infrastructure install/replacement as a separate line item as-
needed.

Device/ifffras re installation/replacements could include:

QEnd of life cameras, supporting power over Ethernet injectors, and related
cabling and power sources
1i.  Camera poles of various size
iii.  DMS assembly
iv.  DMS structure
v.  DMS design
vi.  RMS assembly
vii.  RMS Structure
viii.  Cabinet including necessary fiber repairs or replacement
ix.  UPS controllers and related cabling and equipment
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x.  Solar assemblies including all related cabling and equipment
xi.  Hub Cabinets
xii.  Field switches and related power sources
xiii.  Fiber optic transceiver modules
xiv.  Fiber optic splice closures and fiber optic splices
xv.  Conduit and cable infrastructure installation including junction boxes, risgfs
conduit, all fiber optic cabling, all Ethernet cabling, and fiber Jjstgib®¥i
panels.

population of the Department’s Fiber Asset Management System (FAMS Contractor
shall propose work orders for FAMS assistance upon the Departmen@§f’ request using
Appendix B — Price Proposal (C: Fiber Asset Management &1 Support Unit Costs).

this contract whenever necessary. NCDOT will coorllin®% to determine priorities and
suspend disincentives if NCDOT determines that a_constructfon project shall take priority
over maintenance activities.

f. When a separate construction project &\'te pt ITS device connectivity and

e. The Contractor shall accommodate and coordinate wi‘& on projects external to

functionality:

i.  The construction project will be ré§uired to place a temporary ITS device near the
existing ITS device and the cons™Ction project will maintain the temporary device.

v d

device is operational and has passed Department acceptance
evice will be decommissioned from Pay-for-Performance
ger be maintained by the ITS Resilience Contractor.

ii.  Once the temporal
testing, the exis %
tracking and yadl Mglg
h@posed assets and network infrastructure within a construction
nstructed and have passed Department acceptance testing, the

ctyte will undergo a 30-day burn-in period and then be added to the Pay-

ormance tracking and will be maintained by the ITS Resilience Contractor
preventive and responsive maintenance.

3.2 A%Q esting

Assets being constructed or upgraded as part of a separate construction project:

1. Once t

or all

The Construction Contractor will be responsible for working with the Department and the
ITS Resilience Contractor to complete system acceptance testing for each new or upgraded
ITS Asset or fiber segment. The Department, the Construction Contractor, and the ITS
Resilience Contractor will perform acceptance testing. The ITS Resilience Contractor will
be responsible for attending acceptance testing and providing detailed explanations for
deviations to specifications and design guidelines within ten (10) Business Days of the date
of attendance at such tests. The Department will consider all comments provided by the
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ITS Resilience Contractor, but maintains authority to approve or disapprove acceptance
testing based on Department’s determination (in the Department’s sole discretion) of the
Construction Contractor's compliance with the relevant design and construction standards.

b. Once acceptance testing is signed off on by the Department for an individual Network
Segment, the Pay-For-Performance Mechanism and Noncompliance Points regime gvill
apply to all new or upgraded ITS Assets.

4. Preventive Maintenance
4.1 General

a. The Contractor shall perform annual Preventive Maintenance on all S escribed
in Section 4.2 in accordance with a monthly schedule provided by NCD@T.ANCDOT will
assign (at their discretion) ITS devices to each month. The number of defg€es assigned to
each month will be roughly the same, except for December which has fewer days available
for traffic control due to travel restrictions. Preventive Mail cﬁshall be performed

within the assigned month for the relevant ITS Asset. \‘
b. Hardware warranties shall be managed by the Contractor on the Department’s behalf.

c. The Contractor will be responsible for:

i.  providing traffic control thatymggets rtiffent standards for all maintenance
activities, including traffic con estrictions as required by Department;
ii.  reviewing the proposed traffic rol provided by the Department to ensure the

safety of all contractor cre’s;
iii.  following the De nt’s standards for safety, traffic control, and site access;
iv.  facilitatijpn egional Project Management Team meetings

V. subm@ accurate record of preventive maintenance activities using the

Depa provided InSIGHT AM; and
Vi. ige adequate materials in stock to facilitate immediate repairs of ITS device
astructure.

d. % partment will be responsible for:

1.  Development of a Preventive Maintenance Plan, including Preventive Maintenance
checklists, schedule of preventive maintenance, and provision of current traffic
control plans for Contractor consideration.

ii.  specifying the location, asset type, and classification of ITS Assets;

ili.  monitoring Preventive Maintenance schedules, activity logs, traffic safety, and
routine quality control for the ITS RESILIENCE work; and
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iv.  monitoring performance of the Contractor, payment, and general contract
management.

e. NC DIT will be responsible for Preventative Maintenance of hub switches

f. Preventive Maintenance labor and material costs are incidental to the fixed unit daily prices
per asset class incidental to Appendix B — Price Proposal (A: Pay-For-Performggfce —
Daily Device Unit Cost Bid).

g. Temporary traffic control costs for Preventative Maintenance are incide t0 th¥ figed
unit daily prices per asset class incidental to Appendix B — Price Propos or-
Performance — Daily Device Unit Cost Bid).

4.2 Description of Preventive Maintenance

a. Preventive Maintenance shall be performed on all ITS As listed below. Preventive
Maintenance checklists are included in Appendix G v«hive Maintenance
ChecKklists. A preventive maintenance cycle is not consiiged Womplete until all items have
been addressed or checked off the checklist.

i.  Cameras *
ii. DMS Q\
iii. ~ Communication cable infrastruclgecW®luding:
a. Handholes/junction boX€s
b. Fiber op cable,
c. Co ns conduit
d.@e fiber optic cabling
%ctrical meter base, electrical disconnect, breakers, grounding systems,
ectrical cabling, electrical conduit and related components.
1 ice Cabinets and Hub Cabinets
% Hub Hut Buildings
vi.  Field switches
vii.  Wireless Radios
viii.  Repeater Sites

ix. RMS
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x.  Cellular Modems
xi.  Portable Cameras
xii. CMS
xiii.  RWIS

xiv.  NCTA Microwave Detection

xv.  NCTA Loop Detection g
Preventive Maintenance includes periodic replacement for UPS and splargy atteries.

The Contractor shall replace each UPS and solar battery in Year 2 ot th@ cgmtract as part
of the preventive maintenance cycle. All other ITS Assets do not $€quire periodic
replacement. ﬂ

4.3 Device Quantities and Future Growth

a.

ITS Assets maintained include existing devices listed %chmem A and an unknown
future quantity of devices. Devices may be added or§emoved from this contract at anytime.
Section 104-5B and Section 104-5C of NC ndard Specifications for Roads and
Structures do not apply to this contract. C
further defined in Compensation and

In addition to this base quantity, there is tie potential for inclusion of NCTA Assets. This
quantity is not guaranteed and is depentdnt upon future Department infrastructure needs
which are currently undefined.

NCDOT may remove I
work at their discret]

this occurs, the§e
notification.

ices and communication infrastructure from the scope of
ort construction projects and NCDOT operational needs. If
ill be removed from the scope of work at the date and time of

The Con 11 provide unit pricing per individual device per day (Appendix B —
Price Pr@ : Pay-For-Performance — Daily Device Unit Cost Bid). This will enable
the 0 be extended to add additional device days as needed to incrementally
S @vice growth. All pricing provided is final and cannot be updated during the
COMLa® period.

5. Re&pOnsive Maintenance

5.

a.

eneral

Responsive Maintenance shall be performed on all ITS Assets described in Device
Descriptions and Priority (Section 1.2). When responsive maintenance is required, often
the nature of the maintenance required is unknown until investigation of the issue has
occurred. In addition, costs for ITS device repairs are relatively stable while the number
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and severity of communication infrastructure repairs is relatively unpredictable. For this
reason, NCDOT desires a comprehensive approach to responsive maintenance, but will
pay for ITS Asset and Communications Infrastructure responsive maintenance differently.

1.

1l

ITS Asset Responsive Maintenance (Task 1) is described in Section 1.2 as
mentioned above. ITS Asset Responsive Maintenance labor and material costgare
incidental to the fixed unit daily prices per asset class (Appendix B —Pri
Proposal: A: Pay-For-Performance — Daily Device Unit Cost Bid). 1ve
Maintenance labor and material costs for equipment repair are incidgntalffor
equipment components included in the ITS Resilience work.

a. Temporary traffic control costs for ITS Asset Respong#®
incidental to the fixed unit daily prices per asset class®Ap
Proposal: A: Pay-For-Performance — Daily Device Unitll

ITS communication infrastructure, full cabinet repladi®gent, gnd pole replacement
responsive maintenance (Task 2) is also descigbed tioh 1.2 as mentioned
above. Task 2 responsive maintenance labor anN 1 costs will be compensated
for in accordance with a work order derived from“e bid schedule provided in
(Appendix B — Price Proposal (B: Repafg & Device Replacement Unit Cost

Bids). The only exception to this is investigation and determination of
the issue. Because the cause mXu own, Phases I and II of ITS
Communication Infrastructur, PO intenance (as defined below) are
incidental to the fixed unit d% iges per asset class (Appendix B — Price

Proposal: A: Pay-For-Performaife — Daily Device Unit Cost Bid).

b. The Contractor shall be responsiw for:

il

1il.

communicatio

periods row@ .
provi@\ cost bids in accordance with project special provisions provided in

g the Department standards of safety, traffic control, and site access;

roviding traffic control that meets Department standards for all maintenance
activities including traffic control time restrictions as determined by the
Department at a later date at their discretion;

a. The Contractor shall follow all NCDOT traffic control guidelines for
maintenance that does not require shoulder or lane closures. Any costs
related to these traffic control guidelines will be incidental to the
Appendix B — Price Proposal (B: Repair/Replacement/As-Needed
Unit Cost Bids) and/or Appendix B — Price Proposal (C: Fiber Asset
Management System Support Unit Costs).
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b.  The Contractor shall follow all NCDOT traffic control guidelines for
maintenance that does require shoulder or lane closures. Any costs
related to these traffic control guidelines will be paid under the
associated line items in Appendix B — Price Proposal (B:
Repair/Replacement/As-Needed Unit Cost Bids ).

v.  submitting an accurate record of Responsive Maintenance activities using InS T
AM. Updating InSIGHT AM and Fiber Asset Management System (FAM

updated asset information within 5 business days of the time when SLv
Maintenance is completed; and

c. The Department will be responsible for: Q

1. managing the list of assets to be maintained by the Contractor an ignating the
asset class for each ITS Asset;

ii.  monitoring activity log, traffic safety, and routine qgNigr c®ytrol for Contractor
maintenance activities; and

iii.  monitoring performance of the Contractor, payient, and general contract
management.

iv.  approving work orders for communi xin structure responsive maintenance,
as-needed ITS maintenance, agd fgher Jgel management system support services.

d. NCDIT will perform Responsive Mainten$mce for the Department’s hub switches and core
switches.

e. Responsive Maintenanc 'nclu@ response to trouble tickets which are generated
automatically by the AT manually input into INSIGHT AM by the Department or
Contractor staff.

f. Task 2 RM worlyo shall be developed in Insight AM and include the following

information: @
1. tailgd™description of location/devices infrastructure involved.
ii ailed description of work being done and description of failure that occurred

@ ist of line items and anticipated quantities for completion of the work order,
building up to a total work order cost.

iv.  Detailed schedule for completion of the work
v.  Milestone Payment Schedule that meets the following requirements:

a. For work orders less than $50,000: payment to be made after full
completion of the work.
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b. For work orders in excess of $50,000 and multiple sites listed: payment
to be made after full completion of the work, with partial payments
accepted for each site following full completion of work at that site.

c. For DMS replacement/installation work orders, the following
milestones will be used for each sign installed under the workorder

1. Milestone #1: 10% after material certification and
approval of design/shop drawings.

ii. Milestone #2: 20% upon installation of the fou

iii. Milestone #3: 40% upon delivery of the stfictlre, DWIS, access

ladder and cabinet.
iv. Milestone #4: 30% upon final acc@¢anc 13\4 NCDOT

g. ITS Asset Responsive Maintenance includes full-deV1 enient labor and materials
for assets that are damaged by lightning strikes Or omoblle impacts/collisions.
Replacement of assets are incidental to the fixed unif daily prices per asset class (Appendix
B — Price Proposal: A: Pay-For-Perfor —Waily Device Unit Cost Bid). Asset
replacements incidental to Task 1 RM inchl:c‘% ing except for:

i.  Full cabinet replacement
ii.  Full pole replacement
iii.  Full DMS Assembly ,

iv.  DMS Structure

v. All trun@ outside of the ITS device junction box as described in Section
1.2.

vi. A opfents upstream of the electrical meter base.

h. ITS onsive Maintenance that is required due to the below causes will be paid
fo a Wprk order basis under Task 2 (rather than being incidental to daily unit pricing),
oy carry the same pay-for-performance requirements, incentives and disincentives
r@ ed of Task 1 devices.

1. Acts of God: Events in nature so extraordinary that the history of climate variations
and other conditions in the particular locality affords no reasonable warning of
them.

ii. ~ NCDOT Contractors (other than the Resilience Contractor)

iii.  Third party companies/contractors
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5.2 Responsive Maintenance Phases

a.

3P

a.

Responsive Maintenance shall occur in four (4) phases and shall be consistently managed
using InNSIGHT AM.

Phase I of Responsive Maintenance includes initial notification of a device or network
failure which is initially triggered in the ATMS (or manually entered) and lo
InSIGHT AM. An initial trouble ticket is logged in InNSIGHT AM. This phase lastS\hti
the beginning of Phase II. InSIGHT AM will also enable trouble tickets tofbe Wpe
manually. The Contractor will be responsible for opening a trouble ticket notfricgof
maintenance issues not already logged in the InSIGHT AM.

Phase II of Responsive Maintenance includes initial response of the (ntrfictor T0 diagnose
the cause of the failure. The Contractor shall note the diagnosis in InSI AM. In the
case where repair warrants Task 2 RM, the Contractor shgll submit a%work order that
provides a description of the issue, the repairs needed, and ti& @shensive repair costs
to the NCDOT Project Management Team.

Phase III of Responsive Maintenance includes the ContractO%proceeding with repair of the
asset. This phase is complete when the device or ne ork failure has been resolved and has
been logged in InNSIGHT AM. The device st ated in InSIGHT AM.
1. For Task 1 ITS Asset RM, the co tra roceed immediately with repair of
the asset.
ii.  For Task 2 ITS Asset RM, the actor must receive written approval of the

work order from the NCDQT Project Management Team prior to proceeding with
repair of the asset
Phase IV of Responsive @ nance begins a 48-hour period of operational testing of the
resolved issue, wh ice or network failure is being closely monitored by the
Contractor an t artment. Once the issue has been resolved for 48 hours, the
Responsive Men nce phase is logged as complete in InNSIGHT AM. If the issue fails
again Within@:rs, the Responsive Maintenance phase starts at Phase I again, but is
considergdd p f the initial trouble ticket in InSIGHT AM for non-performance
mai e gfacking. If the device stays operational for 48 hours, Phase IV will not be
incflide( the total time allocated for Responsive Maintenance. If the device fails within
s and goes back to Phase I, then Phase IV is included in the total time allocated for
@nsive Maintenance.

-for-Performance Mechanism

The Contractor shall receive deductions when the total time for all four Responsive
Maintenance phases exceeds an established time frame for each ITS Asset type and class.

1. In cases where Task 2 RM is necessary, NCDOT’s work order response time will
not be counted against the Contractor. NCDOT’s work order response time will be
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calculated from the exact time that the work order is delivered to NCDOT’s Project
Management Team to the exact time when NCDOT responds with approval.

b. Device downtime and network outages that result in device downtime for many devices
will impact the overall percentage availability for ITS Assets which is being tracked as part
of ITS Maintenance Performance Management Plan. The percent availability may impact
Contractor compensation. See Compensation and Pay-For-Performance for details.

c. Network outages that impact multiple ITS Assets will have a higher impactfOon Jerc

availability of devices.
d. The Contractor will not be responsible for network outages and dow. e due to
network outages caused by failures in hub switch, core switch, or fir§walls maintained by
NC Department of Information Technology unless these outages ardl gflused by the
Contractor.
5.4 Fiber Infrastructure Quantities and Growth v ﬂ

a. Fiber Infrastructure Assets maintained under Task 2 inc[®ges some portion of existing
NCDOT fiber and an unknown future quantity of fgber infrastructure. Fiber does not have
to have PFP adjacent or along the fiber pat OT to request maintenance on that
fiber. NCDOT may request maintenance on ]&L‘ T-owned fiber throughout the state.
NCDOT will provide the selected Contract: ap of Fiber Infrastructure that is
under the purview of the Contract aftcRgo ward. Fiber infrastructure may be added
or removed from this contract/map with ys’ notice based on construction completion
and/or revisions to maintenance contra ignments. Section 104-5B and Section 104-5C
of NCDOT’s Standard Specificqgons for Roads and Structures do not apply to this
contract. NCDOT has exi®§§ng orunder construction fiber in the following regions:

1. Eastern Region: imately 22 miles

ii.  Metrolin @Approximately 172 miles
1il. Mou@e 1on: Approximately 85 miles

1v. iangge Region: Approximately 206 miles
Q. TiYad Region: Approximately 242 miles

T will utilize this contract for maintenance of a minimum of 475 miles of fiber
intrastructure. In addition to this base quantity, there is the potential for inclusion of
additional NCDOT ITS assets, NCTA assets and/or closed loop system fiber assets. The
Contractor shall be capable of taking on all of this infrastructure, if provided 60 days’
notice. None of the above listed quantities are not guaranteed and is dependent upon future

c. NCDOT may remove ITS communication infrastructure from the scope of work at their
discretion to support construction projects and NCDOT operational needs. If this occurs,
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the infrastructure will be removed from the scope of work at the date and time of
notification.

6. As-Needed Maintenance
6.1 General

a. The Contractor shall perform As-Needed Maintenance as requested by the Departm%

1. The Department will submit a written request for as-needed mainten®ncefito ghe
contractor.

ii.  The Contractor will respond with a work order within §0 tsi days in
accordance with Appendix B — Price Proposal (B: Reflaij® & Device
Replacement Unit Cost Bids ) and/or Appendix B — Price Prdosal (C: Fiber
Asset Management System Support Unit Costs). TRy work order must provide a
description of the as-needed maintenance including llaope, detailed cost

estimate, and detailed timeframe for delivery o seWices/construction.

a. A mobilization line item (measured §y each day that Contractor staff is on-
site) is allowed for work i ivijons 1, 2, 3, 11, 13, and 14. No

Mobilization fee shall be addx ork order for any other Division.
iii.  The Contractor shall follow all N traffi& control guidelines for maintenance
that does not require shoulder osures. Any costs related to these traffic
control guidelines will be incideMjal to the Appendix B — Price Proposal (B:
Repair/Replacement/As-Need nit Cost Bids ) and/or Appendix B — Price

Proposal (C: Fiber Asseﬂanagement System Support Unit Costs).

iv.  The Contractor sh® follow all NCDOT traffic control guidelines for maintenance

that does require @ er or lane closures. Any costs related to these traffic control
guidelines wisnh&ga#ll under the associated line items in Appendix B — Price

Propos#}( ir/Replacement/As-Needed Unit Cost Bids ).
v. The nt may provide comments on the work order. If comments are
provifes, the Contractor shall provide a response within 5 business days.
Vi. partment will approve or decline (in email format) the Contractor work
er.

f approved, the Contractor will proceed with the work and shall complete the work
order within the timeframe specified on the work order.

Some device replacement included under as-needed maintenance will require design and
construction of ITS devices. This may include, but is not limited to DMS design, ITS
device design, ITS device foundation design and ITS communication infrastructure routing
plans and splicing. The Contractor shall provide NCDOT prequalified sub-contractors for
both design and construction of infrastructure. The design must be submitted and approved
by the NCDOT ITS and Signals Design Unit prior to proceeding with construction. If
design is required, NCDOT will request design services as part of the work order
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negotiation process. All designs shall be completed in accordance with the most current
version of NCDOT’s Standard Specifications for Roads and Structures and NCDOT’s
Roadway Standard Drawings and NCDOT’s ITS and Signals Generic Project Special
Provisions.

Replacement Unit Cost Bids) in accordance with project special provisions prov

Appendix D.
d. As-Needed Maintenance is defined as: QﬁL

c. The contractor shall provide Appendix B — Price Proposal (B: Repair & De;ice

i.  Tree and/or vegetation trimming or removal for trees and/or v impacts
device operability or at the request of the Department.

ii.  Elective device replacements outside of Task 1-2 device replaceMients, including

but not limited to the following, based on Appendix riceLroposal (B: Repair
& Device Replacement Unit Cost Bids):

a. Cameras, supporting power over Ethernet inf§gtors, and related cabling and
power sources

b. Camera poles of various size\
c. DMS assembly 0
d. DMS structure

e. RMS equipment cﬁlponents

f. Cabinets § ing necessary fiber repairs or replacement
g. S@llers and related cabling and equipment
h, solar assembly batteries

0 ar assemblies including all related cabling and equipment
Q J. Hub Cabinets
@ k. Field switches and related power sources
1. Wireless radios, antennas, cabling, and related components
m. Fiber optic transceiver modules

n. Fiber optic splice closures and fiber optic splices
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0. Conduit and cable infrastructure installation including junction boxes,
risers, all conduit, all fiber optic cabling, all Ethernet cabling, and fiber
distribution panels

iii.  Collision repairs to DMS structure

e. Task 2 RM work orders shall be developed in Insight AM and include the follgging
information:

1. Detailed description of location/devices infrastructure involved.

ii.  Detailed description of work being done

iii.  List of line items and anticipated quantities for completiof§ of ghe Work order,
building up to a total work order cost.

iv.  Detailed schedule for completion of the work N

ing¥Cquirements:

v.  Milestone Payment Schedule that meets the foll

a. For work orders less than $50,000: payment to be made after full

completion of the work.

b. For work orders in exces 0,0(®) and multiple sites listed: payment
to be made after fgll @mpwtion of the work, with partial payments
accepted for each sit ing full completion of work at that site.

c. For DMS replacetnt/installation work orders, the following
milestgnes WiWe used for each sign installed under the workorder:

1. tone #1: 10% after material certification and NCDOT
oval of design/shop drawings.

\@Milestone #2: 20% upon installation of the foundation

iii. Milestone #3: 40% upon delivery of the structure, DMS, access
0 ladder and cabinet.

Q iv. Milestone #4: 30% upon final acceptance by NCDOT

et Management Assistance

DOT is currently working to populate and maintain their ITS Asset Management
System (InSIGHT AM) and Fiber Asset Management System (FAMS). It is expected that
updates to data within those systems be provided as part of standard Preventive and
Responsive Maintenance. However, Task 3 of this project will include provision for fiber
optic investigation (conduits, junction boxes, splice enclosures) to enable more accurate
and effective documentation and population of NCDOT’s Fiber Asset Management System
(FAMS) for existing infrastructure. The Contractor will propose work orders for FAMS
assistance upon NCDOT’s request using C: Fiber Asset Management System Support
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Unit Costs. Additional FAMS data collection requirements can be found in Appendix F
— FAMS Data Collection Requirements.
b. Specific tasks to be included under Fiber Asset Management Assistance include:

1.  GPS data location of communications infrastructure including conduit location
(point spacing no greater than 500 linear feet), junction box location, s
location, pole locations (aerial), aerial fiber location, fiber storage locatio
distribution panel location, ITS device cabinet location, hub cabinet locas
data will be provided in accordance with NCDOT GIS requirements for
including being collected in the appropriate coordinate system a Qi
accuracy. Conduit location shall have 1-3-meter accuracy while
shall have 1-2-meter accuracy. This would also include p
interiors and cabinets.

ii.  Opening of and documentation of splicing within exasting fiber splice enclosures.
This includes repair of any fibers damaged in the prozw umentation of these

splice enclosures. These splice enclosure invesiigati ill have unit prices for
extensive (large splice enclosures where moreyt 6 splices occur), moderate
ere le

(between 12 and 36 slices occur), minimal (wh than 12 splices occur).

iii.  Documentation of fiber allocation in 10§ for individual fiber segments based
on splice information (collected sep ) aljl patch panel designation (collected
from hub cabinets, TMCs, or indigidu ic&cabinets).

iv.  Population of the FAMS for collc®ed data outside of preventive maintenance and
responsive maintenance data colé@ftion and population. Population costs will be on
a per mile basis and do n(ynclude data collection costs. Data will be provided by
NCDOT, or data @llection will be compensated for separately. The Data will be

populated in NC FAMS platform in accordance with NCDOT guidelines and
requirements,

7. NC811 Undergrou on Services

7.1 General @

a. The
N

lina Underground Damage Prevention Act, Article 8 of Chapter 87 of the
olina General Statues (“UDPA”), requires all utility designees to provide the

and description of all underground facilities, which may be damaged as a result of
@avation. The Department is notified of these requests through the NC 811 system.

b. BThe Contractor shall provide the personnel, materials, equipment, supplies, training, traffic
control, and supervision necessary for 811 locating services for all fiber optic and electrical
underground utilities (the Contractor is responsible for electrical utilities 811 locating
between the power service meter and the I'TS assets, the power company will be responsible
for 811 locates for meter service and power distribution) within the right-of-way for all ITS
Assets and related power/fiber shown in Attachment A.
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c. Per North Carolina General Statute 87-121, the Contractor shall provide to the excavator
(a third-party company) the horizontal location and description of all the operator’s
facilities in the area where the proposed excavation or demolition is to occur. The location
shall be marked by stakes, soluble paint, flags, or any combination thereof, as appropriate,
depending upon the conditions in the area of the proposed excavation or demolition.

d. The Contractor shall adhere to North Carolina Genera Statute 87-121 and the Amgf1
Public Works Association (“APWA”) Uniform Color Code for marking. The dirggus®h o
the facility shall be indicated at least every twenty-five (25) feet in the area of ti§e prlipo
excavation or demolition if the width of the facility is greater than four incje

e. The Contractor shall locate each individual facility when multiple fagg ¥ the area

of the proposed excavation or demolition.

f. The Contractor shall provide traffic control (if required) and follow all D€partment safety
guidelines for 811 locates. LN

personal protective equipment (“PPE”) while perform work. In the event the
Contractor’s non-compliance with Occupational§ Safety and Health Administration

(“OSHA”) regulations results in a fine axt Department, the Contractor shall

g. The Contractor shall comply with all applicable safet% ions and wear appropriate

reimburse the Department for such a fine an 0 costs relating to the fine.

h. All physical locates shall be in acc ¢ gMth the Underground Utility Safety and
Damage Prevention Act.

i.  Non-emergency locate requests mgst be completed within seventy-two (72) hours, three
(3) business days of the ifgtial re?est to the designated Notification Center.

j.  Emergency locate reque be completed within four (4) hours of the initial request.
1.  The Co a%all be available and able to respond to Emergency Locate
Requ@a ends, holidays and at any time of the day or night.
1. ;F@ ctor shall provide a way for emergency locate requests to be
m

nicated to the Contractor twenty-four (24) hours a day seven (7) days a week

i ositive responses to the NC811 Notification Center are required per North
Carolina General Statute 87-121.

The Contractor shall respond on-site to investigate damage tickets within four (4) hours of
the initial notification.

. The Contractor shall be responsible for configuring underground utilities in the IAMS and
uploading appropriate data to NC811.
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m. The Department is the NC 811 account owner, but the Contractor shall have responsibility
for maintaining the NC 811 account and paying for all related NC 811 ticketing and
subscription costs.

n. Locate labor, account, ticketing costs, and material costs for Years 1-5 are incidental to the
daily unit price bids for Years 1-3 and 4-5 in Appendix B — Price Proposal: A: Daily
Device Unit Cost Bid. NC811 services for up to 750 miles of fiber optic infrastructyffe
Years 1-5 are incidental to these bid prices.

&l abolre arill
il and

o. Incentives and Disincentives related to required NC811 response times li
be included in monthly invoicing packages as designated in Section 9: Cdg

Pay-for-Performance.
7.2 Performance Monitoring and Tracking

a. As part of the Contractor’s proposed Performance Manag 1%1 (Section 2.1), the
Contractor shall include methodology for performance ni and'tracking of NC811

Locate Requests within the project limits.

b. The Contractor must keep an electronic record ofgll locate requests for the term of the
Contract and for one (1) year after Contract . Electronic records shall be kept in
the NC 811 system. The Contractor records e:

1.  Work order number, date of inT atd®equest, date of locate services performed,
the locate area latitude and long sihe length of the facilities locate — reported
in feet, and when applicable, re comments; and

ii.  Digital photogramgs (ideﬁﬁed by the corresponding work order number and
date/time stamp)s#g medium resolution showing each marked site and
distinguishing ch gstics of the worksite.

c. The Contractor a@ide an emergency plan for responding to 811 locate requests
during inclev@ r or natural disaster situations.

d. The Co all exercise all reasonable care and diligence in providing NC8I11
Services§o [epartment. The Contractor must use techniques representative of Good
IndyfSt tice when providing these services. If damage occurs to any portion of the

ent Infrastructure and it is determined that the Contractor received a valid locate

T in a timely manner and failed to do the locate in accordance with the service time

nsiveness outlined in the Technical Requirements, the Contractor shall be financially
esponsible for the repairs to such Department Infrastructure.

7.3 Phasing for NC 811 Responsibilities

a. NCDOT will transition all NC 811 accounts with existing fiber location information to the
Contractor upon approval of the PMP. The Contractor will be responsible for NC 811
locates for the entire project area as depicted in Appendix A. Within the first 30 days of
account transition, the Contractor will not be responsible for any data gaps or completeness
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of the data available and will not be penalized for issues arising due to inaccuracies or gaps
in data. After the first 30 days, if damage occurs to any portion of the Department
Infrastructure due to data inaccuracy, the Contractor shall be financially responsible for the
repairs to such Department Infrastructure.

8. Software

8.1 InSIGHT AM and FAMS

a.

The Department will provide the Contractor access to a Department-provi d d
InSIGHT AM and FAMS.

The Contractor shall maintain and regularly update all InNSIGHT AM d FAMS
asset data for pay-for-performance assets and NCDOT fiber infrastructur ugh the term

of the contract. InSIGHT AM status information will be used to evaluat® the Contractor

for performance criteria and therefore must be updated daily ﬂ

The contractor shall operate and maintain the InSIGH r the ITS Assets specified
in this contract, and monitor and record all preventiv@y responsive, and as-needed
maintenance services. The Contractor will be resgpnsible for updating all asset-specific
information within InSIGHT AM as w naging PM, RM, and as-needed
maintenance activities within the software. [ M has the following features:

1. Geographic mapping with theQga®ylocg®on of all ITS Assets.

ii.  Georeferenced databases that pgoylde configurable fields for each device and its
related assets (for examp a camera may have a field Ethernet switch installed in

its cabinet, and thgs the t Would be related).
iii.  Asset status trac notification to the Contractor when device status changes.
iv.  Designag 1ce asset type and asset classification including either general,
essentlal, riticality.

v. De er optic cable asset information (NCDOT is in the process of
1@ ing this system and populating this data and will utilize Tasks 1-3 to

e this process).

; The ability to receive both manual trouble tickets and electronically generated
trouble tickets through integration with ATMS.

vii.  Logging of all preventive, responsive, and emergency maintenance services with
details of work performed and time and date logs.

viii.  Create advance PM tickets for devices based on the month when the PM should be
performed and track progress against PMs.

ix. Log the date and time when responsive maintenance has been completed by the
Contractor Technician.
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Xiv.

8.2 ATMS
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Log the date and time when responsive maintenance has been validated by the
Department.

Enable work orders to be developed using unit pricing associated with the contract.
Those work orders can be associated with a trouble ticket (RM) or as-needed
maintenance.

Track work order history log the date and time when work orders were ¢ 1%
work orders were received, and when work orders have been complete
Log the date, time, cost, and technician for all preventive, res as-

needed maintenance.

Log all inputs and modifications on a user basis.

4

a. The Department will provide the Contractor access to & efit-owned ATMS.

b. The Department shall configure, operate, and maingain the data within the ATMS.

c. The Contractor shall coordinate with NCDI pdates/changes to network address
information for individual devices such that@geSycan e updated in the ATMS.

d. The Contractor shall be provided remo to the ATMS by the Department through
a secure portal.

o

\&
0@
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a. The Contractor shall provide an Appendix B — Price Proposal with the following schedules:

iii.

1.  A: Pay-For-Performance — Daily Device Unit Cost Bids, the Contractor ghall
provide a daily device unit price for the entirety of the contract. In additi&g,
Contractor will propose a A: Pay-for-Performance — Mobilization Bjgmga®will

cover all mobilization costs for the project. The Mobilization and dai

will not be re-negotiated over the three-to-five (3-5) year contract

ii.  B: Repair & Device Replacement Unit Cost Bids, the Cofftragto provide
unit prices for ITS communications/electrical infrastructure
replacement at NCDOT’s discretion in accordance with Task

described.

C: Fiber Asset Management System Suppo
provide unit prices for communications /electr
documentation for more accurate population

bill pr

ITS device
as previously

0

ts, the Contractor will

Un
frastructure investigation and
NCDOT’s Fiber Asset

Management System (FAMS) in accordanc&with Task 3 as previously described.

Task

Scope of Work Element

Compensation Structure

ITS Device PM

ITS Device RM ,

NC811 Underground ate Services

A: Pay-For-Performance:
Daily Device Unit Cost Bid with
Incentives/Disincentives

B: Repair & Device Replacement Unit
Bid with Incentives/Disincentives

C: FAMS Support Unit Cost

C

b. In Q

with Task 1, the Contractor will enter the Pay-For-Performance (“PFP”)

18 for’ITS Maintenance for individual infrastructure components under the following

{1ons:

1v.  For existing ITS Assets, the Contractor will enter the PFP on September 15, 2025.

v.  For ITS Asset being constructed by others, the Contractor will enter the PFP upon
completion of system acceptance testing by the Department for a particular asset

plus a 30-day burn-in period.
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vi.  For ITS Assets not currently part of PFP and not under construction, these assets
may be added to PFP at the beginning of any month with 30 days’ notice by the
Department.

c. The Department’s goal is for each asset to be operating at or above the base availability
defined in Tables 2-4 for the defined asset classes. To assist in achieving this goalgthe
Department shall assess performance incentives and disincentives according
formulas described in Section 9.6.

d. Although the Department will continue to perform daily monitoring, t ontrgLtap is
required to:

1. Monitor the operation of each asset per this specification andgperfghe COntractor’s
Performance Management Plan as reviewed and agreed upon by epartment.
The Contractor shall verify and report the operational performanc® of each asset.

e. The Contractor shall generate monthly monitoring report iy the daily percent
availability of each asset. This reporting and asset mofgori the basis upon which
incentives and disincentives will be determined under thiSgontract — also known as Pay-
For-Performance.

9.2 Task 1 and 2 Formulas for Performance Pay

a. The following asset statuses are d C ate’ performance payments and non-
performance deductions:

1. Operational (O): Operational ts must meet the operation criteria listed in
Definition of Operationawnd Demarcation Points of Assets below. Operational
status positively iMgacts the percent availability for each asset in computation for

pay-for-performa @ casures.

ii.  Down &): status is used to classify assets that are not fully functional
i X ition of Operational and Demarcation Points of Assets below and

ibility of the Contractor to repair or replace. Down status negatively

percent availability for each asset in computation for pay-for-

iiQnSition (T): Transition status indicates an asset that is in the process of being

urned over to the Contractor but has not yet been officially handed over. This
includes assets in a 30-day burn period. Maintenance responsibility for these
devices is outside the scope of the Contractor. Assets will be changed from
transition to ‘“operational” when the Contractor assumes maintenance
responsibility. Transition status has no impact on the % availability for each asset
in computation for pay-for-performance measures.

iv.  Decommissioned (DC): Decommissioned status identifies assets that are no longer
included within the scope of this ITS Maintenance contract. These assets may have
been removed during a construction project, the Asset ID may have been changed,
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or the asset may have been removed due to an accident. Decommissioned assets are
not paid. Decommissioned status has no impact on the percent availability for each
asset in computation for pay-for-performance measures.

v.  Waiting (W): Waiting status applies to assets that have failures beyond the
demarcation point, such as a hub switch failure. Waiting assets are paid. If the gsset
was in a Down status prior to one of the conditions stated it should be movgl't
Waiting status. The LD clock will be suspended upon the change ofgtaf§§ to
Waiting. The Contractor will perform work to make the asset operatfpnal@ito
extent possible. This work may be inspected in the field by Depa t pe
to verify. Waiting status has no impact on the percent availability
computation for pay-for-performance measures. If a device i ;
days, the device will be decommissioned until the device is oferafional.

b. The following equations are used to calculate the percent availability of thie assets:

C.

i. Total Assets=O0+D+T+W ﬂ

ii.  Total Maintained Assets =0+ D + W

iii.  Total Operational Assets =0 + W

iv. % Availability = Total Operational \ T@¥al Maintained Assets
The Contractor shall calculate the m Maintenance Pay-for-Performance cost
based on accumulative daily asset per ance. The costs shall be substantiated and
approved by the Department’s Project ®#nager each month. The actual daily base price
per asset class will be calculated Vmultiplying the daily base price for an individual asset
class by the performancc§payment percentage based on percent availability and asset
classification as detaile

measured by roundigg
accuracy is accegtal§

©

o
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Table 2: General Asset Class Performance Payment based on % Availability

Asset Type <80% | <85% | <93% | >93% | >95% | >97%
060* | 070* | 0.80* 1.03 * 1.05 *
Camera Bid
Bid Bid Bid Bid Bid
060* | 070* | 0.80* 1.03 * 1.05
DMS Bid
Bid Bid Bid Bid !
060* | 0.70* | 0.80* 103 * (P05
RMS Bid
Bid Bid Bid Bj X
060* | 0.70* | 0.80* 1.03 * 1.05 *
DTB Bid
Bid Bid Bid Bid Bid
060* | 0.70* | 080* M | 1.05*
MVDS id
Bid Bid Bid Bid Bid
060* | 0.70* | 0.80* 1.03 * 1.05 *
FMVDS Bid
Bid Bid i Bid Bid
060* | 0.70* 1.03 * 1.05 *
RWIS Bid
Bid Bid Bid Bid
060* | 0.70* 1.03 * 1.05 *
PCCTV Bid
Bi Bid Bid Bid Bid
0.6 070* | 0.80* 1.03 * 1.05 *
CMS Bid
' Bid Bid Bid Bid
070 * | 0.80* _ 1.03 * 1.05 *
HUB Bid
Bid Bid Bid Bid Bid
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Table 3: Essential Asset Class Performance Payment based on % Availability
Asset Type <85% <90% <95% | 295% | =297% >98%
0.60 * 0.70 * 0.80 * 1.03 * 1.05 *
Camera Bid
Bid Bid Bid Bid Bid
0.60 * 0.70 * 0.80 * 1.03 *
DMS Bid
Bid Bid Bid Bid id
0.60 * 0.70 * 0.80 * 1.0 *
RMS Bid
Bid Bid Bid BId Bid
0.60 * 0.70 * 0.80 * 1.03 * 1.05 *
DTB Bid
Bid Bid Bid BY Bid
0.60 * 0.70 * 0.80 * 1.03 * 1.05 *
MVDS Bi
Bid Bid Bid Bid Bid
0.60 * 0.70 * 1.03 * 1.05 *
FMVDS Bid
Bid Bid i Bid Bid
0.60 * 0.70 * 1.03 * 1.05 *
RWIS Bid
Bid Bid Bid Bid Bid
0.60,* MO * 0.80 * 1.03 * 1.05 *
PCCTV Bid
Bi Bid Bid Bid Bid
0.70 * 0.80 * 1.03 * 1.05 *
CMS Bid
j Bid Bid Bid Bid
.60 * 0.70 * 0.80 * 1.03 * 1.05 *
HU Bid
Bid Bid Bid Bid Bid
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Table 4: Vital Asset Class Performance Payment based on % Availability
Asset Type <90% <93% <97% >97% >98% >99%
0.60 * 0.70 * 0.80 * Bid 1.03 * 1.05 *
Camera
Bid Bid Bid Bid Bt
0.60 * 0.70 * 0.80 * Bid 1.03 *
DMS
Bid Bid Bid
0.60 * 0.70 * 0.80 * Bid 1
RMS
Bid Bid Bid
0.60 * 0.70 * 0.80 * Bi 1.03 1.05 *
DTB
Bid Bid Bid Aid Bid
0.60 * 0.70 * 0.80 * id 1.03 * 1.05 *
MVDS
Bid Bid Bid Bid Bid
0.60 * 0.70 * Bid 1.03 * 1.05 *
FMVDS
Bid Bid 1 Bid Bid
0.60 * 0.70 * * Bid 1.03 * 1.05 *
RWIS
Bid Bid Bid Bid Bid
0.60 * * 0.80 * Bid 1.03 * 1.05 *
PCCTV w
Bi Bid Bid Bid Bid
0.70 * 0.80 * Bid 1.03 * 1.05 *
CMS
i Bid Bid Bid Bid
W
H 0.60 * 0.70 * 0.80 * Bid 1.03 * 1.05 *
Bid Bid Bid Bid Bid

93T and 2: ITS Asset PM/RM Non-Performance Disincentives

The Department shall enforce non-performance disincentives for each asset type and class
each day the Contractor fails to repair an asset according to the allowable repair times per
asset class and asset classification. If Contractor exceeds the allowable repair time, the
following equation is used to calculate the non-performance disincentive per asset
classification for each day the asset is down after the allowable repair time:
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b. Non-Performance Disincentive = (Bid * T * M) + P, where:
1. T = Allowable repair time for asset class and classification in 24-hour calendar days
ii. M = Multiplier per asset class per asset classification

iii. P = Non-performance disincentive for the previous calendar day.

c. The requirements for the non-performance disincentives are detailed in Table 54

Table 5: Non-Performance Disincentives
Asset Class General Essential
Allowable Allowable Allop
Multiplier Multiplier
Asset Type | Repair Repair Repai
. M) . ™M) . ™M)
Time (T) Time (T) 1r* (T)
Hubs 2 2 1 '\ 0.5 28
All Others 14 1 7 2 2 7

d. Non-performance disincentive example Q\

i. A DMS with an asset class of esserf®l 1s down for 17 days and the daily bid amount
for an essential DMS was $1.00.

a. T=7da (accﬁing to Table 7 for essential asset class)

b. M=2¢( @ g to Table 7 for essential asset class)

c. QiNeive per day over T days =$1.00 x 7 x 2 = $14.00
over T=17-7=10

0 Total Disincentive = 10 x $14.00 = $140.00
e. Nc@mance disincentive example B:
Hub with an asset class of vital is down for 2.5 days and the daily bid amount for
a vital hub was $100.00.
a.T = 0.5 days (Table 7)
b.M = 28 (Table 7)
c.Disincentive per day after 0.5 days = $100.00 x 0.5 x 28 = $1,400

d.Daysover T=2.5-0.5=2
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e.Total Disincentive = $1,400 x 2 = $2,800
9.4 Task 2 — Responsive Maintenance Non-Performance Disincentives

a. As described in Section 5: Responsive Maintenance, the Contractor must provide a work
order notice to the NCDOT Project Management Team as part of Phase II of Respongsive
Maintenance whenever Task 2 communication infrastructure, complete et
replacement, and/or pole replacement responsive maintenance is required. The
Project Management Team is responsible for reviewing the work order and apgffovQl.

b. Upon approval of a Communication Infrastructure RM work order, the
immediately repair the infrastructure. The Department shall enfo
disincentives (in addition to daily device availability impacts) for eagh d

fails to repair fiber infrastructure according to the allowable repair times orth below:
1.  Communication Infrastructure shall be repaired wigWa 24 hours. For each day
thereafter, the contractor shall receive a $2500 ay "disincentive. This
disincentive amount will be pro-rated based on xaCt time of repair.

c. Upon approval of a cabinet replacement and/or pole repla®ement RM work order, the
Contractor will be assessed non-performance dist§centives for the specific ITS device
based on Section 9.3 Task 1: ITS Asset P -Performance Disincentives above.

The allowable repair time will exclude the k order approval by NCDOT. For

example, a vehicle strikes a vital S@\ at SPM and the contractor is notified

immediately. The Contractor submits a der for replacement of the DMS cabinet at
6PM. NCDOT responds at 8AM the folld@ving morning. Starting at 8AM, the allowable
repair time is 47 hours.

d. RM work orders may not e plac(in “WAITING” for more than 90 days for power meter
coordination. If power mMgr Coordination exceeds 90 days, the Contractor bears the
burden of proof to sho @ ive coordination with the power company during each of

ower company is at fault for the delay. If the power company

the 3 months to sho <
is not at fault h§gtlady, the Device will enter “DOWN” status. If the power company
a

is at fault for , the device may remain in “WAITING” status until the work is
completed.

e. Itisnot at the Contractor will stock certain items for responsive maintenance.
Thesed

nqudeleplacement DMS Assemblies, DMS Structures, and DMS Access Ladders.

1al lead time for these items will be considered “Waiting” in the Pay-For-
ance mechanism. Replacement DMS Assemblies is defined by full replacement of
. The Contractor shall keep DMS parts in stock for DMS repair.

a fiber repair instance that requires no trenching or conduit work and is limited to
pulling fiber cable, installing distribution panels, installing new splice enclosures, and fiber
testing:

a. Responsive Maintenance Phase I will result in impacted devices being changed
from OPERATIONAL status to DOWN status.

i. Device downtime and network outages that result in device downtime for

many devices will impact the overall percentage availability for ITS assets

which is being tracked as part of the ITS maintenance performance
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management plan. All device downtime due to fiber repairs will impact %
uptime and device repair time disincentives. No waiting status will be
provided due to fiber repair needs alone.

The Contractor will not be responsible for network outages or downtime
that are due to network outages caused by failures in hub switch, cgres
switch, or firewalls maintained by NCDIT.

b. Responsive Maintenance Phase II includes response and triage by the (Onthact

1.

il.

Response and determination of the issue is performed incid§  tigaily
unit prices/pay-for-performance.

The Contractor must provide a detailed report of the didgng¥isgnd proposed

schedule prior to moving to Responsive Maintenance se III. If the
Contractor desires to utilize the Limited Repfjir Authorization, they must
state their intent to do so in this report. ﬂ

c. Responsive Maintenance Phase III includes t\Ntractor proceeding with the

repair.

1.

1v.

equipment installed, tOR o J8quipment and splicing, photos of cable
lengths from field deploy®yent, and fiber optic test results in order to seek
reimbursement of this ’ The Contractor shall bear the burden of proof
for fiber repair ne? and quantities if a discrepancy occurs.
1. Th&Contrdctor may not proceed with a Limited Repair until they
hag®Mygovided a detailed report of the diagnosis and a proposed
C %’- for response that indicates their intent to proceed with a
%ed Repair as required in Responsive Maintenance Phase II.

OT reserves the right to disallow or change the terms of this

Limited Repair Authorizatiog: &he ontractor may proceed with up to
$5,000 of work without wien roval. The Contractor will be
responsible for fully doc@ alldwork including serial numbers of

@XLimited Repair Authorization policy in the future.

S
>

1il.

. If the Contractor proceeds with a Limited Repair, the $2,500/day
(after initial 24-hours) fiber disincentive begins after receipt of the
diagnosis and repair report.

If the work is over $5,000 or if the Contractor chooses not to proceed with
a Limited Repair, the Contractor must submit a Task 2 Work Order. Upon
submittal of Task 2 Work Order by the Contractor, impacted devices will
have their status changed from DOWN to WAITING.

Upon approval of Task 2 WO by NCDOT, $2,500/day (after initial 24-
hours) fiber disincentive begins and impacted devices will have their status
changed from WAITING to DOWN.

Once fiber repair is successfully completed, the fiber disincentive
timeframe stops.

Devices impacted by the fiber outage will remain DOWN until the fiber is
repaired and the devices are deemed OPERATIONAL.
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vi. Once impacted devices are back online, their status will change from
DOWN to OPERATIONAL.

d. Responsive Maintenance Phase IV beings a 48-hour period of operational testing
of the resolved issue. Once the issue has been resolved for 48 hours, the responsive
maintenance is complete. If the issue fails again within 48 hours, the Responsive
Maintenance starts at Phase I again, but is considered part of the initial trogble
ticket.

g. For a fiber repair that requires conduit or trenching work:

a. Responsive Maintenance Phase I will result in impacted device clafiged
from OPERATIONAL status to DOWN status.
e

i. Device downtime and network outages that result in lev time for
many devices will impact the overall percentage availabilfygbr ITS assets
which is being tracked as part of the ITS maintenai®e performance
management plan. All device downtime due @yfiber repairs will impact %
uptime and device repair time disincentive walting status will be
provided due to fiber repair needs alone

ii. The Contractor will not be responsible for Wgtwork outages or downtime

that are due to network outages cagised by failures in hub switch, cores
switch, or firewalls maintaingg bx NQDIT.
b. Responsive Maintenance Phase II in& onse and triage by the Contractor.
I wsudis performed incidental to the daily

i. Response and determination 0
unit prices/pay-for-per ce
ii. The Contractor must provi§¢ a detailed report of the diagnosis and proposed

schedule prior to movi o Responsive Maintenance Phase III. If the
Contractor desires gp utilize the Limited Repair Authorization, they must

state their4gtent tddo so in this report.
c. Responsive Mai ce Phase III includes the Contractor proceeding with the
repair.
1. em epair Authorization: the Contractor may proceed with a
te &g fiber repair solution (at their own cost) to mitigate fiber repair
Xntives. The Contractor shall ensure that any temporary fiber repair
@ion meets NCDOT’s most current standards for traffic and Workzone
e

ty. NCDOT will not be responsible for payments for temporary fiber
repair solutions.

1. Devices impacted by the fiber outage will remain DOWN until the
@ temporary solution is repaired and the devices meet operational

requirements as set forth in the contract.

2. When the temporary fiber repair solution is complete and devices
are operational, but the fiber has not been fully repaired, the devices
shall change from DOWN to OPERATIONAL status. If at any time
the fiber is damaged again, the devices shall change back to a
DOWN status and the initial clock begins accumulating time again.

3. Under no circumstances should a temporary fiber repair solution be
in place in excess of 30 days. The 30 days shall start on the date and
time the temporary fiber solution is complete and devices are
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operational. If the temporary solution is in place for more than 30
days, $2,500/day fiber disincentive begins on day 31 and impacted
devices will have their status changed from OPERATIONAL to
DOWN on day 31 at 12:01AM.

4. NCDOT reserves the right to disallow or change the terms of this
Temporary Repair Authorization policy in the future.

ii. The Contractor must submit a Task 2 Work Order. Upon submittal
2 Work Order by the Contractor, impacted devices will have thay
changed from DOWN to WAITING.

iii. If a Temporary Repair is not provided, upon approval of gFwk 2
NCDOT, $2,500/day (after initial 24-hours) fiber disince % oM and
impacted devices will have their status changed from g DOWN.

iv. Once fiber repair is successfully completed, th& fiflergdisincentive

timeframe stops.
v. Devices impacted by the fiber outage will reﬁin DOWN until the fiber is

tus

repaired and the devices are deemed OPERA

vi. Once impacted devices are back onlifly th
DOWN to OPERATIONAL. \
d. Responsive Maintenance Phase IV beings g 48-hourperiod of operational testing

of the resolved issue. Once the issue has beejresolved for 48 hours, the responsive
maintenance is complete. If the issuc%gt in within 48 hours, the Responsive

Maintenance starts at Phase | ag@ c@nsidered part of the initial trouble
ticket.

9.5 Task 1 — As-Needed Work Order Non-Perf@rmance Disincentives

tus will change from

a. As needed work orders, are ncfas urgent as PM and RM activities. However, the
Department desires that tirocessing and completion of as-needed work orders proceed
at a reasonable schedule @ re the vitality of the ITS infrastructure.

b. As-Needed W C@are critical to the success of NCDOT’s maintenance program.
These work orde ot optional and by submitting a proposal for this project, the
ovide the necessary labor and materials to complete all work orders

Contractor ag gv*
requeste CIJOT for equipment that has been bid as part of this contract. Failure to
accept a ork$prder may result in the assessment of Noncompliance Points for the contract.

c. AsMeed®™ Work Orders shall be provided within 10 business days of request by NCDOT.
NID® may comment on the work orders. After receipt of comments, the Contractor must
' @ 1de a revised work order within 5 business days.
1.

Failure to provide all requested work orders within the required timeframes will
result in a disincentive of $500.

ii.  Failure to provide any requested work order within 20 business days of request by
NCDOT will result in an additional disincentive of $1,000.

iii.  Failure to accept a work order may result in an additional disincentive of $5,000.
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d. As-Needed Work Orders shall be completed for the following activities within the
following timeframes. Work Orders that are completed Early shall receive an incentive as
part of the payment. Work Orders that are completed late shall receive disincentives for
every month that the Work Order is late.

L.

iil.

V.

ITS Design: The design must be completed within 6 months after work ogder
approval. NCDOT review of individual deliverables that exceeds 10 days
be counted against the Contractor.

a. Completion within 3 months: 2% incentive per work orde ieditggthe
total work order amount.

b. Completion after 6 months: 2% per month disincentiWe (pflo-rat€d) applied
to the total work order amount each month.

DMS Sign, Structure, and/or Ladder Replacemerf§Must, be completed and
accepted by NCDOT within 12 months after wark orfles p%val and completion
of ITS Design Plans. Additional time will %iven for power company
coordination. This coordination must be handled Wgoactively to support proper

completion time.

a. Completion within 6 months& tive per work order applied to the
total work order amount.

o

Completion after 12 moniWg: 2% per month disincentive (pro-rated) applied
to the total work order agg¥int each month.

Camera Replacenygnt (no(equiring anew cabinet or pole): Must be completed and
accepted by NCD, ithin 3 months after work order approval.

a. Com, in 2 weeks: 2% incentive per work order applied to the total
c¥amount.

b@p etion after 3 months: 2% per month disincentive (pro-rated) applied
e total work order amount each month.

Ql Installation/Replacement (including a new pole/cabinet): Must be
completed and accepted by NCDOT within 6 months after work order approval.

a. Completion within 2 months: 2% incentive per work order applied to the
total work order amount.

b. Completion after 6 months: 2% per month disincentive (pro-rated) applied
to the total work order amount each month.

Cabinet (any device/hub) or Solar Assembly Install/Replacement: Must be
completed and accepted by NCDOT within 4 months after work order approval.
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Please note that this applies to as-needed maintenance only, responsive
maintenance is governed by separate timeframes and incentives/disincentives.

a. Completion within 1 months: 2% incentive per work order applied to the
total work order amount.

b. Completion after 4 months: 2% per month disincentive (pro-rated) 1
to the total work order amount each month.

vi. UPS, switches, DMS controllers, or other in-cabine nt
Install/Replacement: Must be completed and accepted by NCDOT § nths
after work order approval. Please note that this applies to as, tenance

only, responsive maintenance is governed by separ [fames and
incentives/disincentives.

a. Completion within 2 weeks: 2% incentive per §grk or%r applied to the total
work order amount.

b. Completion after 4 months: 2% per month (incentive (pro-rated) applied
to the total work order amount each gnonth.

vii. RMS, RWIS, DTB or Detection S tallation or Replacement: Must be
completed and accepted by NCDOT Wy 6 npnths after work order approval and
completion of ITS Design S A dd¥onal time will not be given for power
company coordination. This coof¥ination must be handled proactively to support
proper completion time.

a. Completion withiw months: 2% incentive per work order applied to the
total work (ger amount.
b. Completi§

6 months: 2% per month disincentive (pro-rated) applied
t th order amount each month.
viii.  Fiber optRiMgagfructure (including conduit, junction boxes, risers, cable, splice
enclo , Mhernet cabling, and fiber distribution panels): Must be completed and
a@g NCDOT within 6 months after work order approval and completion of
D

I ign Plans (if applicable) for installations smaller than 1-mile.

. Completion within 3 months: 2% incentive per work order applied to the
@ total work order amount.

b. Completion after 6 months: 2% per month disincentive (pro-rated) applied
to the total work order amount each month.

ix.  Fiber optic infrastructure (including conduit, junction boxes, risers, cable, splice
enclosures, Ethernet cabling, and fiber distribution panels): Must be completed and
accepted by NCDOT within 12 months after work order approval and completion
of ITS Design Plans (if applicable) for installations greater than 1-mile with a
maximum of 10 miles.

a. Completion within 6 months: 2% incentive per work order applied to the
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total work order amount.
b. Completion after 12 months: 2% per month disincentive (pro-rated) applied
to the total work order amount each month.
x.  All other as-needed workorders not listed above: Must be completed and accepted

by NCDOT within 6 months after work order approval and completion of ITS
Design Plans (if applicable).
the

a. Completion within 3 months: 2% incentive per work order appls
total work order amount.
) :

b. Completion after 6 months: 2% per month disincentive (p ied
to the total work order amount each month.

9.6 Noncompliance Remedial Plan

a. The Department may, in its sole discretion, require tlf% Contgactor to prepare a
Noncompliance Remedial Plan as further described in this se

b. The Department will assess points using a points system (c#gh, a “Noncompliance Point”)
in circumstance where the Contractor fails to meet tje relevant performance standards with
respect to the completion of the ITS Resiliegge &/ofk. If the Contractor receives a total of
five (5) Noncompliance Points (after accé%1 any reduction in Noncompliance
Points as set out in Table 7) or more at any (RgeWuri

the Term, the Contractor shall be
required to prepare a Noncompliance ialPlan (the “Noncompliance Remedial Plan
Trigger”). The relevant performance sta

and maximum number of Noncompliance
Points that may be assessed are set owyggfl Table 6 below. Table 7 below describes the
circumstances under which Noncylpliance Points previously assessed to the Contractor
will be reduced.

able 6: Noncompliance Points
ory Performance Description Points

Mont ilability for ANY general asset type remains )
elow 85% for two months in a row
@thly % availability for ANY essential asset type )

remains below 90% for two months in a row

Monthly % availability for ANY vital asset type remains )
below 93% for two months in a row

Monthly % availability for ANY general asset type remains 3
below 85% for three months in a row

Monthly % availability for ANY essential asset type 3
remains below 90% for three months in a row

Monthly % availability for ANY vital asset type remains 3
below 93% for three months in a row
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Table 6: Noncompliance Points
Unsatisfactory Performance Description Points
Monthly % availability for ANY general asset type remains

below 85% for four months in a row 3
Monthly % availability for ANY essential asset type 3
remains below 90% for four months in a row

Monthly % availability for ANY vital asset type remains 3
below 93% for four months in a row

More than 10% of assets in any asset class exceed allowable 3

repair time in 1 year.
More than 25% of assets in any asset class exceed allowable 5

repair time in 1 year.

Any late PM’s in one month 1
Contractor reserve stocks fall below NCDOT quih )

minimum (per month) !

Two PM Audits do not pass within ¢ year 2
Contractor declines to provide a wor uested by

NCDOT with line items that were inclygc®n th¥ initial bid. 1

NCS811 requirements for respons t met for 3 months

inaro
Table®: Sati&ctory Performance Points
Scenario for tion of Noncompliance Points Points
Contractor crue unsatisfactory performance )

points for 1 year
ility for all general assets is above 95%
for 2 n a row and Monthly % availability for all
espomt ets is above 97% for two months in a row and 1
\\@ % availability for all vital assets is above 98% for
three months in a row.
thly % availability for all general assets is above 95%
for 2 months in a row and Monthly % availability for all
essential assets is above 97% for two months in a row and 1
Monthly % availability for all vital assets is above 98% for
four months in a row.

Monthly % availability for all general assets is above 95%
for 2 months in a row and Monthly % availability for all
essential assets is above 97% in a row for two months and 2
Monthly % availability for all vital assets is above 98% for
five months in a row.
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Table 7: Satisfactory Performance Points

Scenario for Reduction of Noncompliance Points Points
Monthly % availability for all general assets is above 95%
for 2 months in a row and Monthly % availability for all
essential assets is above 97% for two months in a row and 2
Monthly % availability for all vital assets is above 98% for
six months in a row.

c. Without prejudice to any other rights the Department may have under thisg& 3gem

Noncompliance Remedial Plan trigger occurs, the Contractor shall wi % e
days of such occurrence submit to the Department a remedial plaff(a WNO
Remedial Plan”) for the Department’s approval.

(14)

pliance

to be followed by the Contractor to improve its performanc re@yce the number and

d. A Noncompliance Remedial Plan must set out specific actiofgand an associated schedule
frequency of Noncompliance Events occurring in the ctions may include:

1. changes in organizational and management structure;
ii.  revising and restating management p\ rocedures;
iii.  improvements to quality contigl pgacti®gs;
iv.  increased monitoring and inspecti®ms;
v.  changes in Key Personnel’ad other important personnel,;

vi.  replacement of s tractors; and

vii.  otherre son@
e. The Contract xnp ement any approved Noncompliance Remedial Plan in accordance

with its term:

f. a @wntmg any approved Noncompliance Remedial Plan, any of the following
I

on the six (6) month anniversary of the implementation of such Noncompliance
Remedlal Plan, the Contractor has a higher balance of Noncompliance Points than
it did when the approved Noncompliance Remedial Plan was implemented;

ii.  on the nine (9) month anniversary of the implementation of such Noncompliance
Remedial Plan, the Contractor has a higher balance of Noncompliance Points than
it did when the approved Noncompliance Remedial Plan was implemented; or

iii. on the twelve (12) month anniversary of the implementation of such
Noncompliance Remedial Plan, the Contractor is unable to improve its
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performance by reducing the number of Noncompliance Points below ten (10),
then, the “Noncompliance Points Default Trigger” shall be deemed to have been
reached and the Department may terminate this Agreement.

9.7 Handback Plan

a. The Contractor shall prepare a plan (the “Handback Plan”) that sets forth the methodologies
and activities that will be undertaken or employed to ensure that the Ha
Requirements are achieved at the end of the Term. The Contractor shall s the
Handback Plan to the Department for review and approval at least nine (9) mofithsgbef
the Expiry Date. The Handback Plan shall describe and identify:

i.  Responsive Maintenance Plan to ensure that all Responsive Meainfenance has been
completed on all ITS Assets prior to the Termination Date. ITS ts in need of
responsive maintenance shall be repaired prior togthe Termindtion Date. The
beginning and completion of Responsive Mainte extend past the
Termination Date if necessary for assets that wegg deft l‘Q)yre the Termination
Date although compensation for ITS Resilienc&will end on the Termination
Date.

ii.  Preventive Maintenance Plan to tRat all assets have had preventive
maintenance within the twelve (12) ggoMghs pifpr to Handback.

iii.  all permits and equipment warrdgticthgt are in the Contractor’s name shall identify
the method and timing of the tran$§er of same to the Department.

iv.  The Department shall hay twenty (20) Business Days to review the Handback

Plan.
9.8 Handback Plan Testing an ctions
a. After receiving e@ﬂ approval of the Handback Plan, the Contractor shall perform
all inspections ewal Work necessary to meet or exceed the Responsive
Maintenance irt®ments and the Preventive Maintenance requirements at the

Terminatj At the Termination Date, the Contractor shall certify that all ITS Assets
meet or §ceef the above-stated requirements.

b. Th@lment shall have the right and opportunity to request inspections and tests for
sWhere Responsive Maintenance is in question within the last one hundred eighty

@ calendar days of the Term and shall be provided with a minimum notice of ten (10)
Business Days before the performance of any such inspections and tests. The Contractor
shall deliver to the Department, within ten (10) Business Days after they are created, the
output data arising from any testing and any interpretation thereof made by the testers.

c. If the Contractor fails to undertake inspections within the relevant time periods specified
above, the Department shall be entitled to undertake or arrange the relevant inspections
itself, following thirty (30) days’ notice to the Contractor, in which case the Contractor
shall pay the Department’s costs of such inspections.
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9.9 Definition of Operational and Demarcation Points of Assets

a. The operational definitions and demarcation points defined in this section apply to the
Department’s assets as they relate to Pay-for-Performance.
1.  Camera:
a. A camera is considered “Operational” for daily status purposes when,

1. The camera is communicating with the backbone network;
ii.  Usable video is present at the demarcation point; and

iii.  Pan/tilt/zoom (PTZ) control is functional from t
point.

b. Demarcation:

i.  For fiber-connected assets, the demar po‘qt is at the field-side
port of the NC DIT managed hulgswit

it.  For cellular modem connected assets, e demarcation point is at the
field-side connection to the dgllular modem, but the contractor must
ensure the cellular m st have an active connection to the
service provider.

1i. DMS and DTB:
a. ADMSis con51dered erational” for daily status purposes when:
1. ign i ommumcatmg with the backbone network;
m. T esponds to commands from the demarcation point;
\ sign is appropriately upright and attached to the foundation;
@ 100% of sign display pixels are operating properly; and
0 v.  The brightness of the sign is correct for the ambient light present,
based on readings of the photocell system and the photocell system

EQ is working properly.

b. Demarcation:

i.  For fiber-connected assets, the demarcation point is at the field-side
port of the NC DIT managed hub switch.

it.  For cellular modem connected assets, the demarcation point is at the
field-side connection to the cellular modem, but the contractor must
ensure the cellular modem must have an active connection to the
service provider.
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iii.  Hubs
a. A Hub is considered “Operational” for daily status purposes when:

i.  UPS is providing conditioned power to the hub switch;
ii.  HVAC is operating within environmental monitoring limits;
iii.  Doors, roof, and walls are free of damage; %
iv.  The network switch is operational. Q(L
iv. RMS
a. An RMS is considered “Operational” for daily status pufgfoses when:
1. The controller is communicating with cl@pne network;

ii.  The controller responds to comrNrom the demarcation point;

iii.  The signal heads are respon§ing appropriately in accordance with
the timing plans.

iv.  All detectors age f@, d detector calls are received in the

controller.

b. Demarcation:

1. Fo ber-cﬁnected assets, the demarcation point is at the field-side

p he NC DIT managed hub switch.
1. ular modem connected assets, the demarcation point is at the
-side connection to the cellular modem, but the contractor must
@ ensure the cellular modem must have an active connection to the

service provider.

purposes when:

i.  The MVDS or FMVDS is communicating with the backbone
network;

V. l@and FMVDS:
Q . A MVDS or FMVDS is considered “Operational” for daily status

ii. ~ The MVDS or FMVDS is sending the appropriate detection data
across the backbone network.;

iii.  Detection calls are properly placed based on detection
configuration;
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iv.  The Detector position on the pole has not changed, resulting in
improper alignment and

v.  The detection configuration remains stable (does not change unless
changed by NCDOT Engineer).

b. Demarcation:

iii.  For fiber-connected assets, the demarcation point is at t
port of the NC DIT managed hub switch.

iv.  For cellular modem connected assets, the dema
field-side connection to the cellular modem, beg th@ cortPactor must
ensure the cellular modem must have an active ction to the
service provider.

vi. RWIS: Y
a. A RWIS is considered “Operational” & us purposes when:

1.  The camera is communicating with tRg backbone network;

ii.  Usable video is preseggt agthe§lemarcation point; and
iii.  Pan/tilt/zoom (PT®1 ig) functional from the demarcation
point.

iv.  The RWIS is co nicating with the backbone network;

v. Th RWIVsensors are sending the appropriate data across the
bacaone network;

Vi. sor position on the pole has not changed, resulting in
roper alignment and

@.\The sensor configuration remains stable (does not change unless

changed by NCDOT Engineer).
Q Demarcation:

@Q 1. For fiber-connected assets, the demarcation point is at the field-side

port of the NC DIT managed hub switch.

ii.  For cellular modem connected assets, the demarcation point is at the
field-side connection to the cellular modem, but the contractor must
ensure the cellular modem must have an active connection to the
service provider.

vii. PCCTV:
a. A PCCTV is considered “Operational” for daily status purposes when:
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iv.  The camera is communicating with the backbone network;
v.  Usable video is present at the demarcation point;

vi.  Pan/tilt/zoom (PTZ) control is functional from the demarcation
point;

vii.  PCCTYV solar and/or battery power is functioning and availab

viil.  The PCCTV mechanical features enable the PCCTV refpcated
while meeting all traffic regulations an u rer
recommendations for functionality; and

ix. The PCCTV has been located in the correct 1 n (up to 4
moves/year).

b. Demarcation:

1ii.  For fiber-connected assets, the d%&ion point is at the field-side
port of the NC DIT managed,hub switch.

iv.  For cellular modem colge ssets, the demarcation point is at the
field-side connection g tfycell®lar modem, but the contractor must
ensure the cellglarfqguo must have an active connection to the

service provider.

Y4

viii.  CMS:

a. A (@ sidered “Operational” for daily status purposes when:

11
Oviii. The sign is appropriately upright and attached to the trailer;
@Q 1X.

sign is communicating with the backbone network;

The sign responds to commands from the demarcation point;

100% of sign display pixels are operating properly;

x.  The brightness of the sign is correct for the ambient light present,
based on readings of the photocell system and the photocell system
is working properly.

xi.  CMS solar and/or battery power is functioning and available;

xii.  The CMS mechanical features enable the CMS to be relocated while
meeting all traffic regulations and manufacturer recommendations
for functionality; and
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xiii. ~ The CMS has been located in the correct location (up to 4
moves/year).

b. Demarcation:

1. For fiber-connected assets, the demarcation point is at the field-side
port of the NC DIT managed hub switch.

ii.  For cellular modem connected assets, the demarcation pgfint % at
field-side connection to the cellular modem, but the ¢gatfact st
ensure the cellular modem must have an active c@ ) the

service provider. @
ix. WR (L

a. A Wireless Repeater is considered “Operatidigl” for daily status purposes

when: ﬂ

v.  The wireless repeater is appropm aligned with upstream and

downstream antennas;
vi.  The wireless repeater 1 %trafﬁc correctly between upstream
10

and downstream w@
vii.  The wireless rep ully powered; and

viii.  The Wirelej repcdter is securely fastened to the pole.

OQ}Q
N\
>
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10. Traffic Control Requirements
10.1 Traffic Control Devices

a. All elements of traffic control shall comply with NCDOT’s Standard Specifications for
Roads and Structures as well as the most current NCDOT’s Roadway Standard Drawipgs.

b. The Contractor shall use traffic control devices that conform to all NCDOT require
and are listed on the NCDOT Approved Products List. The Approved Produ t
be referenced on the website noted elgw:
https://apps.ncdot.gov/vendor/approvedproducts/

c. The use of any devices that are not shown on the NCDOT Approvdy Pipdu ist shall

require written approval from the Alternative Delivery Unit prior to inco tion.
d. When within 1000 feet of a signalized intersection, channel@gg device spacing shall not
exceed a distance in feet equal to the posted speed limit. beyond 1000 feet to a

signalized intersection, channelizing device spacing s n® exceed a distance in feet
equal to twice the posted speed limit. Channelizing devic®gshall be spaced ten feet on-
center in radii. Channelizing devices shall be two fget off the edge of an open travel way
when lane closures are not in effect. Skin shall only be allowed as defined in
Section 1180 of the NCDOT’s Standard SpZN for Roads and Structures.

(3

e. Portable Changeable Message Signs hould be placed off the shoulder of the
roadway and outside of the clear zone. I S must be placed on the roadway shoulder
or within the clear zone, it shall be deli d with retroreflective temporary traffic control
(“TTC”) devices. When PCMSs agg not being used to display TTC messages, they should
be relocated such that theg are oﬁide of the clear zone and turned away from traffic. If
relocation is not practica PCMS shall be delineated with retroreflective TTC devices

10.2 Lane and Shoulde ents

impacted by this project, the Contractor shall not install more than
closure in any one direction, measured from the beginning of the

ht Contractor shall not install more than five hundred (500) feet of lane closure in

merge t$ end of the lane closure.
b. OWQ , two-way facilities, that cross major facilities being maintained under this
t

a direction on any roadway within the project limits or in conjunction with this
ct, measured from the beginning of the merge taper to the end of the lane closure.

The Contractor shall remove lane closure devices from the lane when work is not being
performed behind the lane closure or when a lane closure is no longer needed.

d. The Contractor shall place the necessary traffic control procedures for either a Lane
closure, Shoulder closure or the display of portable Advance Warning signs using
NCDOT’s Roadway Standard Drawings when personnel and /or equipment are working
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10.3

10.4

a.

b.

within the following distances from an open travel lane and not protected by existing traffic
barrier:

i.  All Interstates and all roads with a posted speed limit of 50 MPH or greater
a. From 10 feet or less, close the nearest open travel lane.

b. From 11 to 20 feet, close the nearest open shoulder.

c. From 21 to 30 feet, display Utility Advance Warning sign
Greater than 30 feet, no traffic control signs, or devices a

ii.  All other roads:
a. From 5 feet or less, close the nearest open travel lane.
b. From 6 to 15 feet, close the nearest open sh B,
c. From 16 to 20 feet display Utility Adven®g Warning signs (W21-7).

d. Greater than 20 feet, no traffic comol signs, or devices are required.

Impacts to Other Network Roadways :\

The Contractor shall coordinate wi tvision Maintenance Engineer, Resident
Engineer, Division Traffic Engineer, il Division], and STOC to manage traffic
operations within the work zone and @#ffer roadways within the network that may be
affected by the ITS Resilience JFork activities. Coordination shall include providing
notification at least one Wgek in advance of planned lane or shoulder closures, traffic
management, access may @ ent, and incidents.

The Contractoigsh steps to minimize disruptions to existing roadway facilities
during ITS Res\ ork and shall demonstrate how the traffic control phasing
minimizes 1 ce to motorists on all roads.

Signing

W p&table work zone signs are not in use for periods longer than 30 minutes, the
tMgtor shall lay the portable work zone sign flat on the ground and collapse the sign
nd lay it flat on the ground.

he Contractor shall ensure proper signing is in place at all times during ITS Resilience
Work as required by the MUTCD. Guide signs shall be maintained or modified as required
by the TMP throughout the project duration. All temporary signing shall be shown on the
Traffic Control Plans or Temporary Signing Plans to be reviewed and approved by the
Work Zone Traffic Control Section and the Signing and Delineation Unit prior to
incorporation.
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10.5 Project Requirements and Time Restrictions
a. Intermediate Contract Times 1-6 for Lane Narrowing, Lane Closure, Holiday, and Special
Event Restrictions; unless the Department provides written approval to work during these
restricted times.
Intermediate

Contract Time

Facility Days

All facilities including all ramps
1 and loops, except Y-Lines Monday through Sunday
described in ICTs 2 and 3.

*.Y- Lines with AADT less than

Monday through Sunday o Restrictions

8,000
2 . .
*.Y- Lines with AADT 8,000 - N 600am 0900 am
20.000 Monday th h y and
’ 4:00 p.m. to 7:00 p.m.
3 Y Llnetsllgtgoz’\()%l())T greater Mondag through Sunday 6:00 a.m. to 7:00 p.m.
b. The Department, at their discretion, may iss dw¥nced notice in writing for specific

corridors or segments stating that deWge il/require responsive maintenance along
those corridors and segments will be into a “Waiting” status during the time
restrictions listed in this section to redu pacts on traffic. In this case, the device would
be placed into a “Waiting” status afgthe time when it fails and would be changed to “Down”
status at the end of the sp&gified fime restriction.

Official AADT volumes @ termining time restrictions are available at the following

link:
https://conne ov/resources/State-Mapping/Pages/Traffic-Volume-Maps.aspx

In additigf®ht tractor shall not, other than for Responsive Maintenance (except to the
exten s@esponsive Maintenance is caused by a breach of the Agreement by
Cogfira , close or narrow a lane of traffic on the aforementioned facilities, detain, and /

the traffic flow on or during holidays, holiday weekends, special events, or any
1

e when traffic is unusually heavy. At a minimum, these requirements / restrictions
apply to the following schedules:

1.  For New Year's between the hours of 5:00 a.m. December 31st and 9:00 p.m.
January 2nd. If New Year's Day is on a Friday, Saturday, Sunday, or Monday then
between the hours of 5:00 a.m. December 31st and 9:00 p.m. the following
Tuesday.

ii.  For Easter, between the hours of 5:00 a.m. Thursday and 9:00 p.m. Monday.
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iii.  For Memorial Day, between the hours of 5:00 a.m. Friday and 9:00 p.m. Tuesday.

iv.  For Independence Day, between the hours of 5:00 a.m. July 3rd and 9:00 p.m. July
5th. If Independence Day is on a Friday, Saturday, Sunday, or Monday, then
between the hours of 5:00 a.m.the Thursday before Independence Day
and 9:00 p.m. the Tuesday after Independence Day.

v.  For Labor Day, between the hours of 5:00 a.m. Friday and 9:00 p.m. Tuegda

vi.  For Thanksgiving Day, between the hours of 5:00 a.m. Tuesday 9:

Monday.
vii.  For Christmas, between the hours of 5:00 a.m. the Friday@§beffre week of
Christmas Day and 9:00 p.m. the following Tuesday after the w f Christmas
Day.
e. Deductions for Intermediate Contract Time #1 for the above | rrowing, lane closures,

holiday and special event time restrictions for a singlefge M All facilities including all
ramps and loops, except Y-Lines described in ICTs 2 and §are $2,500.00 per 15-minute
period or any portion thereof.

f. Deductions for Intermediate Contract Time r bove lane narrowing, lane closure,
holiday, and special event time restrictions -Y@Line Roads with AADTs between
8,000 and 20,000 are $500.00 per 15-Wy pd%od or any portion thereof.

g. Deductions for Intermediate Contract Tjml #3 for the above lane narrowing, lane closure,
holiday, and special event time re?ictions on all -Y- Line Roads with AADTs greater than
20,000, are $1250.00 perg5-minfe period or any portion thereof.

h. Deductions described in§ ps 9.5(e) to (g) shall not accrue with respect to Responsive
Maintenance, excep, Swficnt such Responsive Maintenance is caused by a breach of
the Agreement ragtor.

\
&
>
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PART E: ITS RESILIENCE TECHNICAL SUBMITTAL REQUIREMENTS

E-1.1. ITS Resilience Services Submittal
E-1.1a. Approach to Services

Proposers must describe in detail the approach for ITS Resilience Services to be performed as
defined in the Scope of Work. The approach section shall present the methodology thg# the
Proposer is planning to follow for each Task (1-3) and provide a description of all required s&ffic

deliverables/outputs. The Proposer shall provide process flow charts showing how integflcti
work coordination with the Department shall take place. The Department encouraggs inn
in service delivery if substantiated and proven to be effective. Any such innd N S be
highlighted by the Proposer in their approach to ITS Resilience Services 28 adilress the
following items in this approach to services:

E-1.1b. Relevant Experience

Proposers shall provide a narrative statement regarding ITS Resili eryces experience and
expertise as it relates to the ITS Resilience Scope of Work.
wing 8ggas:

Proposer shall describe the Proposer’s experience in the follo

the Department to other clients, especially ernmental entities and / or similar

1. Experience in providing ITS Resilience Services thd§are comparable to services sought by
public/ private sector transportation organizadgg nd/§r private sector telecommunication

firms;
2. Business practices that enable the Propos®gtoperform the required ITS Resilience Services
and related tasks in an efficient, timely expeditious manner; and

3. Any other specialized or innovati’ITS Resilience Services the Proposer may offer to the
Department.

Proposer shall describe at least @ 3) and no more than ten (10) relevant reference projects
performed within the past 0» JJ"Cars that are similar in size, complexity, and services sought
by the Department fo é pject. The reference projects should demonstrate the firm’s
experience repairin@ oviding corrective maintenance for fiber optic cable and related

infrastructure.

For the purposcfof tiis RFP, any experience listed as a relevant qualification shall be those in
which the P, ectly participated in the ITS Resilience Services — for required information,
refer to tablybelOw.

O
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Reference Project # 1: Project Name

Client / Entity

Name

Period of

Services

Provided

ITS Resilience Describe services provided, including repairing and corfecti

Services maintenance for fiber optic cable and related infragaggctur d

Provided experience in operating and maintaining a Fiber Manage

Project’s Key performance measures

Performance to

date

Project Provide the name of the client entity, includ% rﬁne, address,

Reference and telephone number of the responsi ffifal Of the client,
company, or agency who may be contacte

as described in this RFP, within the past five (5) yga cts referred to should be identified
and the name of the client entity shown, including th , alldress, and telephone number of the
responsible official of the client, company, orge o may be contacted.

Proposer shall provide a list of at least three clients [\f its firm has performed similar work,

Technical Proposal Evaluation Criteriy

1. Project Approach — 18§

Proposer’s approach toper dmanage ITS Resilience services required for the Project, with
emphasis on the follow1 :

e Proposer’s tMding of the Department’s objectives for the Project and
Responsi ‘ganization, and clarity of Proposal.

e Sou Qroposed Task 1-3 approach, methodology, and deliverables for conducting

serqgces % it relates to the requirements discussed in ITS Resilience Scope of Work of the

L. Whis includes proposer’s plan for preventive and responsive maintenance (Task 1-2),
api®ach for ITS device replacement (Task 2), and approach for FAMS support (Task 3).

s includes:

o Proposer’s approach to ensuring that adequate materials, equipment, and resources
available to perform the work required for this Project.

o Extent to which Proposer’s approach for ITS Resilience services is substantiated
by the Good Industry Practices and standards.

o Quality and completeness of the Proposer’s approach for ITS Resilience services.
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e Project management and communication approach with the NCDOT Project Management

Team — How will you effectively manage the project and coordinate meetings with
NCDOT?

o Proposer’s approach to maintain close coordination with the Department and other
contractors throughout the length of the Project.

2. Proposer and Personnel Qualifications and Experience — 12 points

Proposer’s relevant experience and expertise in providing ITS Resilience services forrofects o
a similar size and scope, with emphasis on the following factors:

e Proposer’s relevant experience and expertise in conducting the IT i cope of
work.
e Proposer’s qualifications, experience, and competency of key ITS Resili personnel.

Nal
\\}%

OQ}Q
N\
>
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APPENDICES

The following appendices are included as part of the RFP. Each appendix is marked with a cover
sheet, followed by the appendix itself. Appendix B and Appendix G have been included as part
of the overall RFP document and have been provided as Microsoft Excel files.

Appendix A — ITS Assets in Scope of Work

Appendix B — Price Proposal (L%
Appendix C — Form of Bid Bond Q
Appendix D — Project Special Provisions for Unit Bid Items (L
Appendix E — Project Special Provisions v 4

N

Appendix F — FAMS Data Collection Requirements

Appendix G — PM Checklists $
Appendix H — Minimum Required I@uantiﬁes

Y4
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Appendix A — ITS
Assets In Scope of

Work qlgqig

Appendices



inSIGHT AM Device Name

Device Classification

Traffic Control

CCTV02-NC11BYP-S_NC102 General Shoulder Closure
CCTV02-NC11BYP-S_US264ALT/DICKINSON General Shoulder Closure
CCTV04-140-319W_NC210 General Unknown
CCTV04-1587-16W_RALEIGH Essential Lane Closure
CCTV04-1587-20E_NC42 Vital No Closure
CCTV04-1587-24E_US301 Vital No Closure
CCTV04-1587-29W_NC58 Essential Shoulder Closure
CCTV04-1587-32W_US264ALT Vital Lane Closure
CCTV04-1795-18N_PIKEVILLE-PRINCETON General No Closure
CCTV04-US64-446E_NC231 General No Closure
CCTV04-US64-450E_NC581 General Shoulder Cld
CCTV04-US64-458E_US64BUS General Shoulg
CCTV04-US64-459W_NC58 General No CloSure,
CCTV04-US64-461E_REDOAK General Lane Closu
CCTV04-US64-478_KINGSBORO General Shoulder Closure
CCTV04-US64-484_NC122 General ul& Closure
CCTV04-US64-485_US258 General ane Closure
CCTV04-US64-487E_NC33 General Lane Closure
CCTV04-US64-491E_CHINQUAPIN General Lane Closure
CCTV04-US64-494E_NC42 Gener Lane Closure
CCTV04-US64-496E_US13 General Lane Closure
CCTV05-540-26E_187 Essenti Lane Closure
CCTV05-540-2W_SR3097 n No Closure
CCTV05-540-3W_SR1645 GeMyal Shoulder Closure
CCTV05-540-4E_US70 ral No Closure
CCTV05-540-5.2W General Shoulder Closure
CCTV05-885-10.5E General No Closure
CCTVO05-BLUERIDGE_TRINITY General Lane Closure
CCTV05-EDWARDSMILL_DURALEIGH General No Closure
CCTVO05-EDWARDSMILL_REED General No Closure
CCTV05-EDWARDSMILL_TRINIT General No Closure
CCTV05-EDWARDSMILL_W Essential Lane Closure
CCTV05-EDWASMILL-N ROUD General No Closure
General Lane Closure
Essential No Closure
Essential Lane Closure
Essential Lane Closure
CCH05-140- Y'NC54 Essential Unknown
CCW{05-140@74E_NC751 Essential No Closure
CCT -276W_FAYETTEVILLE Essential No Closure
CCTV05-140-277W_BARBEE Essential Lane Closure
CCTV05-140-278.5W Essential Shoulder Closure
CCTV05-140-278W Essential Lane Closure
CCTV05-140-279W Vital Shoulder Closure
CCTV05-140-280E_DAVIS Essential No Closure

CCTV05-140-281W_MIAMI

Essential

Lane Closure




CCTV05-140-282E_PAGE Essential Lane Closure
CCTV05-140-283E_1540 Vital Shoulder Closure
CCTV05-140-284E Essential Shoulder Closure
CCTV05-140-285W Essential Lane Closure
CCTV05-140-286E_OLDREEDYCREEK Essential Shoulder Closure
CCTV05-140-287W_HARRISON Essential Lane Closure
CCTV05-140-288E_TRENTON Vital Shoulder Closure
CCTV05-140-289E_TRINITY Vital Shoulder Closure
CCTV05-140-289W_NC54 Essential Lane Closure
CCTV05-140-291E_CARYTOWNE Essential Shoulder Closure
CCTV05-140-293W_US1 Vital No Closure
CCTV05-140-294W Essential No Closure
CCTV05-140-295E_TRAILWOOD Essential No Cl
CCTV05-140-297W_LAKEWHEELER Essential No CloSure,
CCTV05-140-298E_US70 Vital Lane Closu
CCTV05-140-299E_GARNER Essential Shoulder Closure
CCTV05-140-300.5W_1440 Vital noth
CCTV05-140-300W_ROCKQUARRY Essential o Closure
CCTV05-140-303W_JONESSAUSAGE Vital Unknown
CCTV05-140-305.5E_GARNER Essential Unknown
CCTV05-140-306W_US70BUS Vital Unknown
CCTV05-140-307W Essentia Unknown
CCTV05-140-308E_WHITEOAK Essenti Unknown
CCTV05-1440-10E_WAKEFOREST eNjial Lane Closure
CCTV05-1440-11E_US1 Vit Lane Closure
CCTV05-1440-12E_BRENTWOOD tial No Closure
CCTV05-1440-13W_US64BUS Vital No Closure
CCTV05-1440-14W_187 Vital Lane Closure
CCTV05-1440-15.5W Essential Shoulder Closure
CCTV05-1440-16.5E_SUNNYBROOK Essential Shoulder Closure
CCTV05-1440-5E_LAKEBOONETHRE Vital Lane Closure
CCTV05-1440-6W Vital No Closure
CCTV05-1440-7.5W Essential Shoulder Closure
CCTV05-1440-7W_GLE Vital Unknown
Essential Shoulder Closure
General No Closure
General No Closure
General Shoulder Closure
CCl05-1540- Qe _FALLSOFNEUSE General Lane Closure
CCWR05-1548-14W_FALLSOFNEUSERMS General No Closure
CCT 0-15E_GRESHAMLAKE General Lane Closure
CCTV05-1540-16W General Shoulder Closure
CCTV05-1540-17W_TRIANGLETOWN General Shoulder Closure
CCTV05-1540-18E_US401 General Lane Closure
CCTV05-1540-19.3W General Lane Closure
CCTV05-1540-2.5W General No Closure

CCTV05-1540-20E_BUFFALOE

General

Lane Closure




CCTV05-1540-22W_OLDMILBURNIE General Lane Closure
CCTV05-1540-24E_US64BUS Essential No Closure
CCTV05-1540-25N_OLDFAISON Essential No Closure
CCTV05-1540-7E_LEESVILLE General Shoulder Closure
CCTV05-1540-7W_LEESVILLERMS General Unknown
CCTV05-1540-8W_RAY General Shoulder Closure
CCTV05-1540-9E_NC50/CREEDMOOR General Lane Closure
CCTV05-1540-9W_NC50/CREEDMOORRMS General Lane Closure
CCTV05-185-172S_NC147 Essential Shoulder Closure
CCTV05-185-174N_US15/US501 Vital No Closure
CCTV05-185-175.5N_BROAD Essential No Closure
CCTV05-185-176N_US501 Essential No Closure
CCTV05-185-177N_NC55 Essential Shoul
CCTV05-185-178N_US70 Essential Shoulder C®s
CCTV05-185-179S_CLUB General Shoulder C
CCTV05-185-180S_GLENNSCHOOL General Lane Closure
CCTV05-185-182N_REDMILL General e (ﬁsure
CCTV05-185-183N General houlder Closure
CCTV05-185-185N General Lane Closure
CCTV05-185-186N_US15 General Shoulder Closure
CCTV05-185-212N_RUINCREEK Gener No Closure
CCTV05-185-213S_US158 General No Closure
CCTV05-185-214N_NC39 Genera No Closure
CCTV05-185-215N_PARHAM n No Closure
CCTV05-185-217S_SATTERWHITEPOINTE GeMyal No Closure
CCTV05-185-218S_US1BYP ral No Closure
CCTV05-185-220N_US1/US158/FLEMINGTOWN / General Lane Closure
CCTV05-185-221NB_JACKSONTOWN General No Closure
CCTV05-185-222.5N_JOHNHBULLOCK General No Closure
CCTV05-185-223S_RESTAREA General No Closure
CCTV05-185-224S General No Closure
CCTV05-185-226N_RIDGEWAY- General Shoulder Closure
CCTV05-185-227.5S_POPLA General Shoulder Closure
CCTV05-185-229N_OIN General No Closure
CCTV05-185-233N_US18/S40 General No Closure
ALLS General Lane Closure
General No Closure
General Lane Closure
General Shoulder Closure
General Shoulder Closure
B General Lane Closure
CCTV05-187-8S_BETHLEHEM General No Closure
CCTV05-187-9N_SMITHFIELD General Shoulder Closure
CCTV05-NC147-10N Essential Lane Closure
CCTV05-NC147-11S_NC55 Essential Unknown
CCTV05-NC147-12S_US15BUS/US501BUS Essential Lane Closure
CCTV05-NC147-13N Essential No Closure




CCTV05-NC147-14N Essential No Closure
CCTV05-NC147-15M_HILLANDALE Essential Lane Closure
CCTV05-NC147-16S_US15/US501 Vital Lane Closure
CCTV05-NC147-5S Vital No Closure
CCTV05-NC147-6N_CORNWALLIS Essential Lane Closure
CCTV05-NC147-7N_TWALEXANDER Essential Lane Closure
CCTV05-NC147-8N_ELLIS Essential Lane Closure
CCTV05-NC147-9N_GLOVER Essential No Closure
CCTV05-NC540-69W_NC54 Essential Shoulder Closure
CCTV05-NC55S-US1 Essential No Closure
CCTV05-NC98-CAMPKANATA General No Closure
CCTVO5-TRINITY_YOUTHCENTER General No Closure
CCTV05-US1-101S_WALNUT Essential Shoul
CCTV05-US1-155S_US158 General Lane
CCTV05-US1-89.5N General No Closure
CCTV05-US1-91S_FRIENDSHIP General No Closure
CCTV05-US1-92.55 General 1%re
CCTV05-US1-94N Essential ane Closure
CCTV05-US1-95N_NC55 Essential Lane Closure
CCTV05-US1-96S_TEN-TEN Essential Lane Closure
CCTV05-US1-97N Essentigl No Closure
CCTV05-US1-98S_US64_TRYON Essentia Lane Closure
CCTV05-US1-99S_CARY Essenti Lane Closure
CCTV05-US264-20W n No Closure
CCTV05-US64-431W_EDGEMONT GeMyal Lane Closure
CCTV05-US64-432W_LIZALICK ral Shoulder Closure
CCTV05-US64-434W General No Closure
CCTV05-US64-435W_NC96 General Shoulder Closure
CCTV05-US64-436E_SHEPARD General Shoulder Closure
CCTV05-US64-437E_OLDBUNN General Lane Closure
CCTV05-US64BUS-W_OLDMIL N General No Closure
CCTV05-US64-E_ROGERS General No Closure
CCTV05-US64-E_SMITHFIEL General No Closure
CCTV05-US64-W_NEW General No Closure
CCTV05-US64-W_TRA! General No Closure
CCTV05-US70_ General No Closure
Essential Lane Closure
General No Closure
E_MECHANICAL General No Closure
General No Closure
0-312.5W_NC50 General No Closure
CCTV05-US70-312E_VANDORASPRINGS General No Closure
CCTV05-US70-312E_ WHITEOAK Essential Unknown
CCTV05-US70-313E_NEWRAND General Lane Closure
CCTV05-US70BUS_GUY General No Closure
CCTV05-US70BUS_RAYNOR General No Closure
CCTV05-US70BUS-NC42 General No Closure




CCTV05-US70BUS-WHITEPINE General No Closure
CCTV05-US70-NC50_1 General Lane Closure
CCTV05-US70-NC50_2 General Lane Closure
CCTV07-140-161W General No Closure
CCTV07-140-208W_SANDYRIDGE General Lane Closure
CCTV07-140-210W_NC68 Essential No Closure
CCTV07-140-211.5W Essential No Closure
CCTV07-140-211W_GALLIMOREDAIRY Essential No Closure
CCTV07-140-212.5W_173 Essential No Closure
CCTV07-140-212W_173 Essential No Closure
CCTV07-140-213W_GUILFOCOLLEGE Essential No Closure
CCTV07-140-214W_US70 Essential No Closure
CCTV07-140-218W_US220 Essential No Cl
CCTV07-140-219E_I85BUS Essential No CloSure,
CCTV07-140-220M_RANDLEMAN Essential Lane Closu
CCTV07-140-221E Essential No Closure
CCTV07-140-222W_MARTINLUTHERKINGJR Essential l(ﬁlre
CCTV07-140-223.5E Essential o Closure
CCTV07-140-223E Essential No Closure
CCTV07-140-224W_LEE Essential No Closure
CCTV07-140-225W_YOUNGSMILL Essentigl No Closure
CCTV07-140-226.5W_1840 Essentia No Closure
CCTV07-140-227W_1840 Essenti Lane Closure
CCTV07-173-100.5N n Shoulder Closure
CCTV07-173-100.5S GeMyal Shoulder Closure
CCTVO07-173-100N_GATECITY ral Lane Closure
CCTV07-173-101N_BRIDFORD General No Closure
CCTV07-173-102S_US70 General Lane Closure
CCTV07-173-103.5N_MARKET General Lane Closure
CCTV07-173-103S_140 Essential Lane Closure
CCTV07-173-104S General Lane Closure
CCTV07-173-105S_BALLINGER General Shoulder Closure
CCTV07-173-107S_1840 General Lane Closure
CCTV07-173-107S_OLD General No Closure
CCTV07-173-109.5 General No Closure
General No Closure
General No Closure
General No Closure
4 General Lane Closure
CCW{07-173814S_BUNCH General No Closure
CCT -115N_BROOKBANK General No Closure
CCTV07-173-117S_NC150 General No Closure
CCTV07-173-119M General No Closure
CCTV07-173-120N_US158 General No Closure
CCTV07-173-121N_NC65 General Unknown
CCTVO07-173-96N_I85S Vital Lane Closure
CCTV07-173-97N_I85BUS Vital No Closure




CCTV07-173-97S_185BUS_2 Vital Unknown
CCTV07-173-97S_I85BUS-S Vital No Closure
CCTVO07-173-98.5N General Shoulder Closure
CCTV07-173-98N_VANDALIA General Lane Closure
CCTV07-173-99S General Shoulder Closure
CCTV07-1840-15W_MCKNIGHTMILL General Shoulder Closure
CCTV07-1840-16M_HINESCHAPEL General No Closure
CCTV07-1840-17W General No Closure
CCTV07-1840-18W_HUFFINEMILL General Lane Closure
CCTV07-1840-19E_US70 General Shoulder Closure
CCTV07-1840-20M_CLAPPFARMS General No Closure
CCTV07-1840-21E_I85 Essential No Closure
CCTV07-1840-21W_185 Essential No Cl
CCTV07-1840-3W_I73 General No CloSure,
CCTV07-1840-4W_FLEMING General Lane Closu
CCTV07-1840-5.5M General Lane Closure
CCTV07-1840-5W_HORSEPENCREEK General l(ﬁre
CCTV07-1840-6E General ane Closure
CCTV07-1840-6E_COTSWOLD General Lane Closure
CCTV07-1840-6W_COTSWOLD General Lane Closure
CCTV07-1840-6W_US220 Gener Lane Closure
CCTV07-1840-8M_LAWNDALE-E General Lane Closure
CCTV07-1840-8M_LAWNDALE-W Genera Lane Closure
CCTV07-185-122S_173 b Unknown
CCTV07-185-122W_173 Vit No Closure
CCTV07-185-123N_RANDLEMAN ral No Closure
CCTV07-185-124S_ELM-EUGENE General No Closure
CCTV07-185-125N General No Closure
CCTV07-185-126.5N General No Closure
CCTV07-185-126N_US421 Essential No Closure
CCTV07-185-128.5S General Lane Closure
CCTV07-185-128S_ALAMANCE General No Closure
CCTV07-185-129N_YOUNGS General Shoulder Closure
CCTV07-185-130N General No Closure
CCTV07-185-132N_MT General Lane Closure
General No Closure
General Lane Closure
General No Closure
General Shoulder Closure
General Lane Closure
General Lane Closure
CCTV07-185-165S_NC86 General No Closure
CCTV07-185-167.5 General No Closure
CCTV07-185-169N General Shoulder Closure
CCTV07-185-171N General Shoulder Closure
CCTV07-185BUS-34N_HOLDEN Essential No Closure
CCTV07-185BUS-35.5N_REHOBETHCHURCH Essential No Closure




CCTV07-185BUS-35N_US220 Essential Lane Closure
CCTV07-NC68-17N General Lane Closure
CCTV07-US421-219.5N_BUNKERHILL General No Closure
CCTV07-US421-220N General No Closure
CCTV07-US68-S_MARKET General Lane Closure
CCTV09-1285-103.5N General No Closure
CCTV09-1285-105S_CLEMMONSVILLE General No Closure
CCTV09-140-179W General No Closure
CCTV09-140-180_NC801 General Lane Closure
CCTV09-140-182E_HARPER General No Closure
CCTV09-140-183W General No Closure
CCTV09-140-184W_LEWISVILLE-CLEMMONS General No Closure
CCTV09-140-185E_MCGREGOR General No Cl
CCTV09-140-187W_JONESTOWN General Shoulder C
CCTV09-140-189E_US158 Essential No Closure
CCTV09-140-190E_BURKEMILL Essential No Closure
CCTV09-140-191W Essential nom
CCTV09-140-192.5W Essential o Closure
CCTV09-140-192W Essential Lane Closure
CCTV09-140-193.5W_OLDLEXINGTON Essential Lane Closure
CCTV09-140-193E_1285 Essentigl Lane Closure
CCTV09-140-195.5E Essentia No Closure
CCTV09-140-195E Essenti No Closure
CCTV09-140-196.5W_174 eNjial Lane Closure
CCTV09-140-196W_174/US311 Essqgtial No Closure
CCTV09-174-42.5W_STANLEYVILLE ral Unknown
CCTV09-174-42W_NC66 Essential Unknown
CCTV09-174-43.5W_NC8 Essential Unknown
CCTV09-174-44.5W_NC66 Essential Unknown
CCTV09-174-44W_MERRYDALE General Unknown
CCTV09-174-45E_OAKMONTRI General Unknown
CCTV09-174-46.5W_PHELPS General Unknown
CCTV09-174-46W_BAUXMTN General Unknown
CCTV09-174-47.5E_DAV)é General Unknown
CCTV09-174-47W_NORROFIRVIS General Unknown
CCTV09-174-48.9) Qim ACKERTOWN General Unknown
ILLISTON General Lane Closure
General Lane Closure
Essential Lane Closure
CCR09-17481W General No Closure
-52W_MOUNTAIN General Lane Closure
CCTV09-185-65N_OLDBEATTYFORD General No Closure
CCTV09-185-66S_PINERIDGE General Lane Closure
CCTV09-185-68.5S General No Closure
CCTV09-185-68N_NC152 General No Closure
CCTV09-185-69S General Shoulder Closure
CCTV09-185-70N_WEBB General No Closure




CCTV09-185-71N_PEELER General No Closure
CCTV09-185-72N_PEACHORCHARD General Shoulder Closure
CCTV09-185-74N_JULIAN General No Closure
CCTV09-185-75.5S General Lane Closure
CCTV09-185-75S_US601 General Lane Closure
CCTV09-185-76N_US52 General No Closure
CCTV09-185-76S_US52 General No Closure
CCTV09-185-77S_BRINGLEFERRY General Lane Closure
CCTV09-185-78S_MCCANLESS General Lane Closure
CCTV09-185-79N_OLDUNIONCHURCH General No Closure
CCTV09-185-81N_LONGFERRY General Shoulder Clq
CCTV09-185-81S General Shoulder Cld
CCTV09-185-83S General No Clg
CCTV09-185-84N_US29 General Lane
CCTV09-185-86N_BELMONT General Lane Closu
CCTV09-185-87S Essential Lane Closure
CCTV09-185-87S_US29 Essential l(ﬁlre
CCTV09-MARTIANLUTHERKINGJR_WILLIAMSON General ane Closure
CCTV09-MLKN_RESEARCHPKWY General No Closure
CCTVO09-UNIVERSITY_HANESMILL General Shoulder Closure
CCTV09-UNIVERSITYPKWY_OAKSUMMIT Gener No Closure
CCTV09-UNIVERSITYPKWY-BETHABARA General Lane Closure
CCTV09-UNIVERSITYPKWY-HOME Genera Unknown
CCTV09-UNIVERSITYPKWY-POLO n Unknown
CCTV09-US29-NC152 GeMyal No Closure
CCTV09-US421-221.5S ral No Closure
CCTV09-US421-221N_MACYGROVE General Lane Closure
CCTV09-US421-222N General No Closure
CCTV09-US421-222S General Lane Closure
CCTV09-US421-227.5N General Lane Closure
CCTV09-US421-227N_NC74 Essential Lane Closure
CCTV09-US421-227S_NC74 Essential Lane Closure
CCTV09-US421-228E_LINVI General Shoulder Closure
CCTV09-US421-229E General No Closure
CCTV09-US421-230N | General Shoulder Closure
INLUTHERKINGJR General Unknown
General No Closure
General No Closure
L Essential Shoulder Closure
CCWR09-US4P1-233.5S_NC150 General No Closure
CCT 421-233.8N_BROAD General No Closure
CCTV09-US421-233N_MAIN General No Closure
CCTV09-US421-234.5S General No Closure
CCTV09-US421-234S_SUNSET General Shoulder Closure
CCTV09-US421-235N General No Closure
CCTV09-US421-236.5S_WESTVIEW General Lane Closure
CCTV09-US421-237.5N General No Closure




CCTV09-US421-237N_NC67 General Lane Closure

CCTV09-US421-239N_JONESTOWN Essential No Closure
CCTV09-US421-240S_PEACEHAVEN Essential No Closure
CCTV09-US421-242N_LEWISVILLE General No Closure
CCTV09-US52-107.5N General Lane Closure
CCTV09-US52-107.5S_MOCK General No Closure
CCTV09-US52-107S_140 Essential Lane Closure
CCTV09-US52-107S_I140RAMP Essential Lane Closure
CCTV09-US52-108.5N General Shoulder Closure
CCTV09-US52-108.75N_RAMS General No Closure

CCTV09-US52-108.75S_SR4326 General Unknown
CCTV09-US52-108N_RESEARCH General Unknown
CCTV09-US52-108S_RESEARCH General No Cl
CCTV09-US52-109.5S_THIRD General No CloSure,
CCTV09-US52-110.5S_SIXTEENTH General Lane Closu
CCTV09-US52-110N_MLK General Lane Closure
CCTV09-US52-111.5N_LIBERTY General e (ﬁsure
CCTV09-US52-111S General houlder Closure
CCTV09-US52-112N_AKRON General No Closure
CCTV09-US52-112S General No Closure
CCTV09-US52-113N Gener No Closure
CCTV09-US52-114.5N General Lane Closure
CCTV09-US52-114 MOTOR Genera Lane Closure
CCTV09-US52-114S n No Closure
CCTV09-US52-115S_UNIVERSITYPKWY Essqgtial No Closure
CCTV09-US52-116N_HANESMILL ral Shoulder Closure
CCTV10-485-30.51_185 Vital Unknown
CCTV10-BRUTONSMITH-W-ROCKYRIVERG CLUB General No Closure
CCTV10-1277-1S Vital No Closure
CCTV10-1485-1.841_177 Vital Lane Closure
CCTV10-1485-10.85I Essential No Closure
CCTV10-1485-11.35I General No Closure
CCTV10-1485-12.3I General No Closure
CCTV10-1485-121_MOO General Shoulder Closure
CCTV10-1485-13.5I General No Closure
General Shoulder Closure
General Unknown
General Shoulder Closure
General Lane Closure
General Shoulder Closure
Vital Shoulder Closure
CCTV10-1485-160 Vital No Closure
CCTV10-1485-17I General No Closure
CCTV10-1485-18.71 General No Closure
CCTV10-1485-18I General Shoulder Closure
CCTV10-1485-20.5I General Shoulder Closure

CCTV10-1485-200 General No Closure




CCTV10-1485-21.10 General Shoulder Closure
CCTV10-1485-21l General No Closure
CCTV10-1485-210 General No Closure
CCTV10-1485-230_NC115 General Lane Closure
CCTV10-1485-24.50_BROWNE General Shoulder Closure
CCTV10-1485-241_INDEPENDENCEHILL General Unknown
CCTV10-1485-25.50_BENFIELD General No Closure
CCTV10-1485-261_PROSPERITY General No Closure
CCTV10-1485-27.50 General Shoulder Closure
CCTV10-1485-280_MALLACREEK General Unknown
CCTV10-1485-30.5M_185 Vital No Closure
CCTV10-1485-311 Vital Shoulder CL¢
CCTV10-1485-33I_NC49 Vital No Clg
CCTV10-1485-6.61_WEST General Unknown
CCTV10-1485-7.7I General Unknown
CCTV10-177-0.05S Essential Lane Closure
CCTV10-177-0.86N_WESTINGHOUSEBV Essential l(ﬁre
CCTV10-177-1.43N_1485 Vital o Closure
CCTV10-177-10.8N_I1277 Vital No Closure
CCTV10-177-10.8S Vital No Closure
CCTV10-177-10N_TRADE Essentigl No Closure
CCTV10-177-12N_LASALLE Essentia Shoulder Closure
CCTV10-177-13N Essenti Unknown
CCTV10-177-18N_NC24 eNjial Unknown
CCTV10-177-2.02S EssW¥gtial Shoulder Closure
CCTV10-177-21.35N ral Unknown
CCTV10-177-22.1S General No Closure
CCTV10-177-23N_GILEAD General No Closure
CCTV10-177-28S_CATAWBA General Unknown
CCTV10-177-30N_GRIFFITH General Unknown
CCTV10-177-3S_WARROWOOD Essential Lane Closure
CCTV10-177-4N_NATIONSFO Essential No Closure
CCTV10-177-5N_TYVOLA Essential No Closure
CCTV10-177-6.5S Essential Lane Closure
CCTV10-177-6N_WOODRAWN; Vital No Closure
- Vital No Closure

Essential No Closure

Essential No Closure

Vital Unknown

Vital Shoulder Closure

Vital No Closure
CCTV10-185-30.6S_1485 Essential Unknown
CCTV10-185-31.5S_LITTLEROCK Essential Shoulder Closure
CCTV10-185-31S Essential Unknown
CCTV10-185-33.1S Essential Unknown
CCTV10-185-33.3N_SR5901 Essential Unknown
CCTV10-185-35S Essential Unknown




CCTV10-185-36.5S Essential Shoulder Closure
CCTV10-185-37S Vital Shoulder Closure
CCTV10-185-38.25N Vital Unknown
CCTV10-185-38N Vital Unknown
CCTV10-185-38S_177 Vital Unknown
CCTV10-185-39S Essential No Closure
CCTV10-185-40S_GRAHAM Essential Shoulder Closure
CCTV10-185-41S_SUGARCREEK Essential Shoulder Closure
CCTV10-185-42S_US29 Essential Shoulder Closure g
CCTV10-185-43.5N_UNIVERSITYPOINTE Essential Shoulder Closure -
CCTV10-185-43S_UNIVERSITYCITY Essential Shoulder Clogtiy
CCTV10-185-45S_NC24 Essential Shoulder Cld
CCTV10-I185-46N Essential Unknag
CCTV10-185-46S_MALLARDCREEK Essential Shoulder C®s
CCTV10-185-47.25N_1485 Vital Unknown
CCTV10-185-47S Essential Shoulder Closure
CCTV10-185-48.5S Essential 1&re
CCTV10-185-48N_1485 Vital o Closure
CCTV10-185-49N_BRUTONSMITH Essential No Closure
CCTV10-185-49S_BRUTONSMITH Essential No Closure
CCTV10-185-51.8S Essentigl Lane Closure
CCTV10-185-53.1N General Unknown
CCTV10-185-53.7N Essenti Shoulder Closure
CCTV10-185-55.15S eNjial No Closure
CCTV10-MOREHEAD_PERFORMANCE GeMyal Unknown
CCTV10-NC16-BEATTIESFORD tial No Closure
CCTV10-NC16-IDAHO Essential No Closure
CCTV10-US29_BRUTONSMITH General Unknown
CCTV10-US29_MOREHEAD General No Closure
CCTV10-US29-CAPRINGTON General Lane Closure
CCTV10-US29-CHARLOTTEMO S General No Closure
CCTV10-US29-FLOYDSMITHOE General No Closure
CCTV10-US29-1485 General No Closure
CCTV10-US29-MAIN General Lane Closure
CCTV10-US74_SAMWIL General No Closure
General No Closure
General No Closure
General No Closure
General No Closure
Essential Lane Closure
General No Closure
CCTV12-177-47.5N General Lane Closure
CCTV12-177-49S_SALISBURY Essential No Closure
CCTV12-177-53N_JANESOWERS Essential Lane Closure
CCTV12-177-54N_US21 General No Closure
CCTV12-185-10S_US74 General Shoulder Closure
CCTV12-185-13N_EDGEWOOD General Unknown




CCTV12-185-14N_NC274 General Unknown
CCTV12-185-16.5S General No Closure
CCTV12-185-17.5S General Lane Closure
CCTV12-185-18.5S General No Closure
CCTV12-185-18S General Lane Closure
CCTV12-185-20S_NEWHOPE General Unknown
CCTV12-185-21N_COX General Unknown
CCTV12-185-22N_MAIN General Unknown
CCTV12-185-23S_NC7 General No Closure
CCTV12-185-24S_HICKORYGROVE General Shoulder Closure
CCTV12-185-26S_BELMONT General No Closure
CCTV12-185-27S General Unknown
CCTV12-185-28S_MOORESCHAPEL General No Cl
CCTV12-185-29S_SAMWILSON Essential No CloSure,
DMS02-NC11BYP-N_NC903 General No Closure
DMS02-NC11-N_LEE General No Closure
DMS02-NC58N_EMERALDISLEBRIDGE General l(ﬁre
DMS02-NC58S_CAPECARTERETBRIDGE General o Closure
DMS02-US264-72E General No Closure
DMS04-140-324E General Shoulder Closure
DMS04-140-331W Gener Lane Closure
DMS04-1587-33W_GARDNERSSCHOOL Essentia No Closure
DMS04-1795-17S Genera No Closure
DMS04-US64-453E n No Closure
DMS04-US64-459E GeMyal No Closure
DMS04-US64-467W ral No Closure
DMS04-US64-476.5E General No Closure
DMS04-US64-476.5W General No Closure
DMS04-US64-492W General No Closure
DMS04-US70BUS-E_GATEWAY General No Closure
DMS04-US70BUS-W_NC42 General No Closure
DMS05-EDWARDSMILL-S_REED General No Closure
DMS05-140-271W Essential Lane Closure
DMS05-140-272E Essential Lane Closure
DMS05-140-276.5E Essential Shoulder Closure
DMS05-140-281 Vital Lane Closure
Vital Lane Closure
Vital Shoulder Closure
Essential Lane Closure
Essential No Closure
Vital Unknown
DMS05-140-305W Vital Unknown
DMS05-140-307.5W Vital No Closure
DMS05-140-308.5E Vital No Closure
DMS05-1440-12E_BRENTWOOD Vital Lane Closure
DMS05-1440-16E_SUNNYBROOK Vital Lane Closure
DMS05-1540-1.5W Essential Lane Closure




DMS05-1540-10.5W Essential No Closure
DMS05-1540-12.1E Essential Unknown
DMS05-1540-19.2E Essential Shoulder Closure
DMS05-1540-19.2W Essential Shoulder Closure
DMS05-1540-2.5E Essential Lane Closure
DMS05-1540-2.5W Essential Lane Closure
DMS05-1540-22.8E Essential Shoulder Closure
DMS05-1540-22.8W Essential Shoulder Closure
DMS05-1540-69.5E Vital Lane Closure
DMS05-1540-69W Essential Lane Closure
DMS05-185-174W Vital Lane Closur
DMS05-185-176N Vital Lane Closur
DMS05-185-182S General Shoul
DMS05-185-211.5N General No CloSure,
DMS05-185-220S General No Closure
DMS05-185-233S_US1/US401 Essential No Closure
DMS05-187-4.5E General uld Closure
DMS05-187-5W General ane Closure
DMS05-187-9.5E General Shoulder Closure
DMS05-187-9W General Lane Closure
DMS05-1885-6.5N Gener Shoulder Closure
DMS05-1885-8.5S Essentia Lane Closure
DMS05-NC147-4N Essenti Lane Closure
DMS05-NC147-5S eNjial No Closure
DMS05-US1-100S EssWgtial Lane Closure
DMS05-US15-106.5N tial Shoulder Closure
DMS05-US1-91N_FRIENDSHIP Essential No Closure
DMS05-US1-98.5N Vital Lane Closure
DMS05-US1-S_NEUSERIVER General Shoulder Closure
DMS05-US64-432W General Lane Closure
DMS05-US64-434.5E General No Closure
DMS05-US64BUS-E_OLDMILBU Essential Lane Closure
DMS05-US64BUS-W_PARKS Essential Lane Closure
DMS05-US70-10.5W Essential Unknown
DMS05-US70BUS-W_GREENGRRDEN General No Closure

Vital No Closure

Vital No Closure

General Lane Closure

General Lane Closure

General Unknown

General Lane Closure
DMS07-140-208.5E General Shoulder Closure
DMS07-140-208.5W General Shoulder Closure
DMS07-140-215E General Lane Closure
DMS07-140-215W Essential Lane Closure
DMSO07-140-220W General Shoulder Closure
DMS07-140-221E General Lane Closure




DMS07-140-221W General Lane Closure
DMS07-140-224E General Shoulder Closure
DMSO07-140-224W General Shoulder Closure
DMSO07-173-100N General Lane Closure
DMS07-173-100S General Lane Closure
DMS07-173-103.5N General Lane Closure
DMS07-173-105W Essential Lane Closure
DMS07-173-106E General Lane Closure
DMSO07-173-110N_NC68 Essential No Closure
DMS07-173-110S_NC68 Essential No Closure
DMS07-173-114N General No Closure
DMS07-173-114S General No Closure
DMS07-173-92N General Lane
DMS07-1840-16N_HINESCHAPEL General No CloSure,
DMS07-1840-16S_HINESCHAPEL General No Closure
DMS07-1840-20N_CLAPPFARMS General No Closure
DMS07-1840-5W Essential ul& Closure
DMS07-1840-7E_COTSWOLD General nknown
DMS07-185-109N General Shoulder Closure
DMS07-185-119N General Lane Closure
DMS07-185-119S Gener Lane Closure
DMS07-185-123N General Shoulder Closure
DMS07-185-124S Genera Shoulder Closure
DMS07-185-127N eNjial Shoulder Closure
DMS07-185-130S GelWyal Lane Closure
DMS07-185-133N ral No Closure
DMS07-185-136.5N General No Closure
DMS07-185-168N Essential No Closure
DMS07-NC68-17N General Shoulder Closure
DMS07-US220-80N General No Closure
DMS07-US29-34N General Lane Closure
DMS07-US29-N_FLORIDA General Lane Closure
DMS07-US29-S_BENAJA General No Closure
DMS07-US421-194N General No Closure
DMS07-US421-220.5E General Lane Closure
General Lane Closure
General No Closure
General Shoulder Closure
General No Closure
Essential Lane Closure
General No Closure
DMS09-140-191W General Lane Closure
DMS09-140-192E Essential Shoulder Closure
DMS09-140-195E Essential No Closure
DMS09-140-195W Essential Shoulder Closure
DMS09-174-42.5W_STANLEYVILLE General Unknown
DMS09-174-43E General Unknown




DMS09-174-44.5E_OAKMONTRIDGE General Unknown
DMS09-174-44.5W_MERRYDALE General Unknown
DMS09-174-47.5W_DAVIS General Unknown
DMS09-174-47W_NORTHOFDAVIS General Unknown
DMS09-185-65N General Shoulder Closure
DMS09-185-69.5S General No Closure
DMS09-185-72N General Shoulder Closure
DMS09-185-72S General Lane Closure
DMS09-185-77N General Shoulder Closure g
DMS09-185-78S General Shoulder Closure -
DMS09-185-85E General Shoulder Clogthy
DMS09-185-87S General Shoulder Cld
DMS09-NC74-49E General Shoulg
DMS09-NC74-49W General No CloSure,
DMS09-NC74-50E General Lane Closu
DMS09-NC74-52W General No Closure
DMS09-UNIVERSITY-N_BETHABARA General nom
DMS09-UNIVERSITY-N_HOWELL General ane Closure
DMS09-UNIVERSITY-S_HANESMILL General Unknown
DMS09-UNIVERSITY-S_HOWELL General Lane Closure
DMS09-UNIVERSITY-S_INDIANA Gener No Closure
DMS09-US421-225E General Lane Closure
DMS09-US421-230N Essenti Lane Closure
DMS09-US421-231S n No Closure
DMS09-US421-233N GeMyal Lane Closure
DMS09-US421-234S ral No Closure
DMS09-US421-236N General No Closure
DMS09-US421-236S General Shoulder Closure
DMS09-US421-237N Essential No Closure
DMS09-US421-237S Essential Shoulder Closure
DMS09-US421-239S General Lane Closure
DMS09-US421-244S General No Closure
DMS09-US52-107N General Lane Closure
DMS09-US52-107S General Lane Closure
DMS09-US52-108S General Shoulder Closure
General No Closure
General Shoulder Closure
General Lane Closure
General Lane Closure
Vital No Closure
Vital Shoulder Closure
DMS10-1485-11.2] Essential Lane Closure
DMS10-1485-12.30 Essential Shoulder Closure
DMS10-1485-18.50 Essential Shoulder Closure
DMS10-1485-19.58lI Essential Shoulder Closure
DMS10-1485-26.40 Essential No Closure
DMS10-1485-27.2I Essential Shoulder Closure




DMS10-177-0.2N Essential Shoulder Closure
DMS10-177-23.5N General Unknown
DMS10-177-5.5N Essential No Closure
DMS10-185-32.9N Vital Lane Closure
DMS10-185-33S Vital Shoulder Closure
DMS10-185-35N General No Closure
DMS10-185-39.5N Essential Lane Closure
DMS10-185-41S Essential No Closure
DMS10-185-45.17N General Lane Closure
DMS10-185-45S Essential Lane Closure
DMS10-185-48.55N Essential Lane Closur
DMS10-185-51.3S General No Closure
DMS10-185-53.1S Essential No Cl
DMS10-185-54.7S General No CloSure,
DMS10-NC27-W_GREENBROOK General Unknown
DMS02-US264-79W_FLEMINGSCHOOL General No Closure
DMS10-US74-W_WALLACE General e (ﬂsure
DMS11-174-7W Essential o Closure
DMS11-177-104S Essential No Closure
DMS11-177-62.5N General No Closure
DMS11-177-71N_ALLEN Gener No Closure
DMS11-177-78S_RENA General No Closure
DMS11-177-87S_FAXWELBORN Genera No Closure
DMS11-177-98N eNjial No Closure
DMS11-US321N_ECHO GeMyal Shoulder Closure
DMS11-US321S_BISHOPSRIDGE ral Lane Closure
DMS12-140-150E Vital No Closure
DMS12-140-155W Vital No Closure
DMS12-177-47N Vital Lane Closure
DMS12-177-55S Vital Lane Closure
DMS12-185-31S Vital No Closure
DMS12-185-9N Essential Lane Closure
HUBO05-185-171.5S Vital No Closure
HUBO05-185-174N_US15 Vital No Closure
HUBO05-185-214N_NC3 Vital No Closure
Vital No Closure
Vital No Closure
Vital No Closure
Vital No Closure
Vital No Closure
/| Vital No Closure
HUBO07-185-126M_US421 Vital No Closure
HUBO07-185-141S_HUFFMANMILL Vital Unknown
HUBO07-185-152S_TROLLINGWOOD Vital Unknown
HUB09-3RD-MAPLE Vital No Closure
HUB09-NC67-1N_DIVISIONOSDOT Vital No Closure
HUBO09-RAMS-SALEM Vital No Closure




HUB09-US29-9.5S_SALISBURYDOT Vital No Closure
HUB09-US421-227_NC74 Vital Unknown
HUB09-US421-232S_MLK Vital No Closure
HUBO09-US52-108.5N_RAMS Vital No Closure
HUB10-1485-10.81_185 Vital No Closure
HUB10-177-11N_1277 Vital No Closure
HUB10-177-13.8N Vital No Closure
HUB10-177-19N_1485 Vital No Closure
HUB10-177-1N_WESTINGHOUSE Vital No Closure
HUB10-177-2.5N_ARROWOOD Vital No Closure
HUB10-177-5.8N_WOODLAWN Vital No Closure
HUB10-177-5N_TYVOLA Vital No Closure
HUB10-177-8N_REMOUNT Vital No Cl
HUB10-177-9N_I277 Vital No CloSure,
HUB10-185-42S_I85CONNECTOR Vital No Closure
HUB10-185-46S_MALLARDCREEK Vital No Closure
HUB10-US29-13S_SPEEDWAY Vital l(ﬁre
RMS05-1540-11W_SIXFORKS General o Closure
RMS05-1540-14W_FALLSOFNEUSE General Shoulder Closure
RMS05-1540-7W_LEESVILLE General Shoulder Closure
RMS05-1540-9W_CREEDMOOR Gener Shoulder Closure




Appendix B — Price
Proposal o

Appendix B is an Excel Spreadsheet and can be found on the W site:

connect.ncdot.gov/letting/Pages/Design-Buif¥etting-
Details.aspx?let_id=Statewide ITS Resilie& es 2025
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

RALEIGH, NC
BID BOND

Principal:

Name of Principal Contractor
Surety:

Name of Surety

Contract Number: County:
Date of Bid:

KNOW ALL MEN BY THESE PRESENTS, That we, the PRINCIPAL CONTRACTOR (Mereafter, PRINCIPAL)
and SURETY above named, are held and firmly bound unto the Department of T ortatkqwin the full and just sum of
five (5) percent of the total amount bid by the Principal for the project stated 3 for the payment of which sum
well and truly to be made, we bind ourselves, our heirs, executors, adminigmgtors,§ ccessors, jointly and severally,
firmly by these presents.

NOW, THEREFORE, in accordance with Article 102-10 of th&Standard Specifications, the condition of this
obligation is: the Principal shall not withdraw its bid withingixiag(60 days after the opening of the bids, or within
such other time period as may be provided in the proposal, an®yif ard of Transportation shall award a contract
to the Principal, the Principal shall, within fourteen (14) ¢ day® after written notice of award is received by
him, provide bonds with good and sufficient surety, ireOM§or the faithful performance of the contract and for
the protection of all persons supplying labor, materiall pment for the prosecution of the work. In the event
the Principal requests permission to withdraw his bid to mistake in accordance with the provisions of Article
103-3 of the Standard Specifications, the condition obligations of this Bid Bond shall remain in full force and
effect until the Department of Transportation malges a final determination to either allow the bid to be withdrawn or
to proceed with award of the contractqln the e€ent a determination is made to award the contract, the Principal shall
have fourteen (14) calendar days to comggwith the requirements set forth above. In the event the Principal withdraws
its bid after bids are opened except 3 @ ded in Article 103-3 of the Standard Specifications, or after award of the
contract has been made fails to guggL additional documents as may be required and to provide the required
bonds within the time pergd s @ o above, then the amount of the bid bond shall be immediately paid to the
Department of Transportatio idghed damages.

IN TESTIMONY WHE ,ghe Principal and Surety have caused these presents to be duly signed and sealed.

This the daf of , 20

Print or type Surety Company Name NAIC #

By

General Agent or Attorney-in-Fact Signature

Seal of Surety Print or Type Signer's Name




Contract No. Rev. 10-31-24
County

BID BOND

CORPORATION

SIGNATURE OF CONTRACTOR (Principal)

Full name of Corporation

Address as prequalified
r\b 3

By

Signatu € of Préfident, Vice President, Assistant Vice President

Select appropriate title

Print or type Signer's name

<

Affix Corporate

Select appropriate title

Attest
% Signatu I'€ of Secretary, Assistant Secretary

Print or type Signer's name


lepenny
Rectangle


Contract No. Rev. 10-31-24
County

BID BOND

INDIVIDUAL DOING BUSINESS IN HIS OWN NAME

SIGNATURE OF CONTRACTOR (Principal)

Name of Contractor %
Print or type Individual Name Q

4

Address as preWaalified

\

Individually

Signature of Contractor

\@ Print or type Signer’s name

‘% Signature of Witness

Print or type Signer’s name



Contract No. Rev. 10-31-24
County

BID BOND

INDIVIDUAL DOING BUSINESS UNDER A FIRM NAME

SIGNATURE OF CONTRACTOR (Principal)

Name of Contractor %
Print or type Individual NaVTQ

Trading and doing business as

Full name of Firm
N A
\A*wess as prequalified

Individually

Signature of Contractor

Y4

@\ Print or type Signer’s name

O
P

Signature of Witness

Print or type Signer’s name



Contract No. Rev. 10-31-24

County

BID BOND

JOINT VENTURE (2 or 3)
SIGNATURE OF CONTRACTORS (Principal)

Instructions to Bidders: 2 Joint Ventures, Fill in lines (1), (2) and (3) and execute. 3 Joint Venturers Fill in lines (1), (2), (3), (4)
Line (1), print or type the name of Joint Venture. On line (2), print or type the name of one of the joint venturers and execute
appropriate manner required by Article 102-8 of the Standard Specifications. On Line (3), print or type the name of second igk
execute below in the appropriate manner required by said article of the Specifications. On Line (4), print or type the name of the@ni
if applicable and execute below in the appropriate manner required by said article of the Specifications. This form of execul§n m@t be strictly

followed.

1)
Name of Joint Venture
@)
Name of Contractor
Address as prequalified \
Signature of Witness or Attest By l \ Signature of Contractor
Print or type Signer's name Print or type Signer's name
If Corporation, affix Corporate Seal
®)
N f Contractor
, Address as prequalified
Signature of Witness By Signature of Contractor
Print or ty Print or type Signer's name
If Corporation, a r@orate Seal
and
(4)

Name of Contractor (for 3 Joint Venture only)

Address as prequalified

Signature of Witness or Attest By Signature of Contractor

Print or type Signer's name Print or type Signer's name

If Corporation, affix Corporate Seal

CORPORATE SEAL(S)




Contract No. Rev. 10-31-24
County

BID BOND

LIMITED LIABILITY COMPANY
SIGNATURE OF CONTRACTOR (Principal)

Name of Contractor

Full name of Firm

Address as pre@yalified
N )

Signatu er, Manager, Authorized Agent

0 Sel®t appropriate title

Print or type Signer’s name

By:

Y4

QQ\Q
N\
o



Contract No. Rev. 10-31-24
County

BID BOND

PARTNERSHIP

SIGNATURE OF CONTRACTOR (Principal)

Full name of Partnership

\
Address as prequalified \t
s Signature of Partner

Print or type Signer's name

%
X2
o

Signature of Witness

Print or type Signer’s name
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Docusign Envelope ID: 1ED3192B-7CD8-4412-AFA5-CAF3F49A51AE

HO-0010B TS-1 Appendix Part D — Project Special
Provisions for Unit Bid Items
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an CARg, e, Project Special Provisions
(Version 24.1)

Prepared By: Coleman Dagerhardt, PE
ar-25
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1. GENERAL REQUIREMENTS
1.1. DESCRIPTION
A. General
Conform to these Project Special Provisions, the Signals and ITS Project Special Provisions

(current version 18.6), and the 2024 Standard Specifications for Roads and Structures (herein
referred to as “Standard Specifications”).

In the event of a conflict between these Projects Special Provisions and the Signalgfan®|
Project Special Provisions or the Standard Specifications, these Projects Special PrgyiSion§ ggyern.

In the event of a conflict between the Signals and ITS Project Special Prgs 'the
Standard Specifications, the Signals and ITS Project Special Provisions govén.

The NCDOT Project Management Team for the Contract is herein referred td”as the “Engineer”.
B. Summary of Work:
The work covered by this special provision consists of maigtenaricg SL:?Iation, and repairs for
the Statewide ITS Resilience Project (HO-0005). The purpose Nproject is to support the
Statewide Intelligent Transportation Systems (ITS) Resilience effor®y maintaining, repairing,
replacing, installing, documenting, and managing the Depagment’s ITS devices, ITS communication
infrastructure, and related infrastructure across the s\” rth Carolina. This includes services

including, but not limited to:
) Preventive Maintenance of ITS d ic@o unication infrastructure, including

traffic control

Responsive Maintenance of ITS devic@®s, including traffic control

Responsive Maintenance of commmuniications cabling and electrical cabling infrastructure
Device Replacement,gncludinq traffic control

As-Needed ITS Mainje®gnce and Installation

NC811 Underground g¥on Services

ystem (FAMS) support

. Fiber Asset Ma
1.2. MATERIAL
Furnish material ply with these Project Special Provisions, the Department’s Approved

Product List, and SJInd Signals Qualified Product List (QPL), or as approved by the Engineer.

Furnish #ment, materials, and hardware unless otherwise required. Inscribe
manufactuNy’s e, model number, serial number, and any additional information needed for

prope ifWsation on each piece of equipment housed in a case or housing.

F factory assembled cables without adapters, unless otherwise approved by the Engineer,
alltables required to interconnect any field or central equipment including but not limited to
fiber optic transceivers.

Certain equipment listed in these Project Special Provisions must be pre-approved on the
Department’s ITS & Signals Qualified Products List (QPL) by the date of installation. Equipment,
material, and hardware not pre-approved when required will not be allowed for use on the project.
The QPL is available on the Department’s website. The QPL website is:
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https://apps.ncdot.gov/vendor/approvedproducts/

All ITS materials shall conform to the latest version of the applicable standards of the National
Electrical Code (NEC), National Electric Manufacturer's Association (NEMA), the Underwriters'
Laboratories, Inc. (UL), the Electronic Industries Association (EIA), the International Municipal
Signal Association (IMSA), and the National Electrical Safety Code (NESC). All materialsgin
workmanship must conform to the requirements of the NESC, standards of the Americ
Testing and Materials (ASTM); American National Standards Institute (ANSI). Com
federal laws, state laws, and city codes in accordance with the 2024 NCDOT Sta
for Roads and Structures.

Refer to Contract for Observation Period that is included as work under ®is frojgct.

1.3. CONSTRUCTION METHODS
Comply with these Project Special Provisions, the Signals and I%eﬁ Special Provisions

(current version 24.1), and the 2024 Standard Specifications folgoadyfant Structures.

1.4. MEASUREMENT AND PAYMENT

There will be no direct payment for work coverag igthi§Section. Payment for the work
performed under the Contract and directed by the Engwgee™ W1 be paid for as specified in the
contract, the Standard Specifications, and these Proj i# Provisions.

Conformance to this Section of the Project Spec visions is incidental to any work order
generated under the Contract.

2. 2024 STAN D SF&:lFlCATlONs FOR ROADS & STRUCTURES
The 2024 Standard Specificati revised as follows:

2.1. ELECTRIC ION BOXES (1091-5)
Page 10-2009, revise s beginning on line 26 to read "Provide electrical junction boxes with
covers of the type indicated by the contract or plans for the termination of conduits.
Boxes and coveff s eet all requirements and specifications of ANSI/SCTE 77 2017. Structural
load tests s e Tier 15 application type."

Page ¥0- e 28, revise title of section 1091-5(B) from “Polymer Concrete (PC) Junction
es’ olymer Concrete (PC), Composite, and Thermoplastic Junction Boxes”.

0-2009, revise paragraphs beginning on line 29 through line 41 to read “For PC junction boxes,
use polymer concrete material made of an aggregate consisting of sand and gravel bound together
with a polymer and reinforced with glass strands to fabricate box and cover components.

Provide junction boxes which have bolted covers and open bottoms. Provide vertical extensions of 6
inches to 12 inches as required by project provisions.
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Provide the required logo on the cover. Provide at least two size 3/8 inch diameter hex head stainless
steel cover bolts to match inserts in the box. Provide pull slot(s) with stainless steel pin(s). Bodies of
junction boxes shall be a single piece.
Polymer concrete, composite, and thermoplastic junction boxes are not required to be listed
electrical devices.”

2.2. TRAFFIC SIGNAL ACTIVATION (1700-4)
Page 17-4, revise paragraph beginning on line 42 through line 46 to read “Prior to plac
the steady (stop-and-go) mode, the signal should be placed in yellow-red flashing mo
days or as directed by the Engineer. Yellow-red flashing mode differs from the regFr8g fla
mode shown in the signal plan. Yellow-red flash mode includes flashing the y II
indications on all main street through movements while flashing the red signll 11§liC8&ie#s on all side
street signal heads and any left turn heads on the main street. The signal shodld bt je placed in the

steady (stop-and-go) mode on a Saturday or Sunday without prior approval from@fie Engineer. Do
not place the signal in steady (stop-and-go) mode until inspected an&)ut prior approval of the

Engineer.”
3. VIDEO DETECTION SY%S

3.1. DESCRIPTION

A. General
Design, furnish, provide training, and install et ysems with all necessary hardware in
accordance with the plans and specifications. firmware and software furnished and
installed as part of an Intelligent Transportation (ITS) or traffic signal project are the most
current and approved releases or versions, unl herW|se requested by the Department. Provide all

equipment, materials, and work in accordgpnce with all manufacturers’ recommendations. All
equipment, cables, and hardware®gust b& part of an engineered system that is designed by the
manufacturer to fully interoperafg™gh all other system components.

Provide a video detectio ich provides presence detection, vehicle counts, vehicle
classification, and per- e%ncy. The video detection system includes, but is not limited to,
camera image sensor(s), the detector housing, mounting hardware, a video detection
system processor, sy, agement software, cabling between the detector and the cabinet, surge
suppressors, termy utput expansion modules which mount in the traffic signal controller
cabinet input fil§s, vegtical conduit, weather heads and related equipment. The video detection
system pro have the ability to communicate with Transportation Management Center
to remotely view live camera images. The detection video shall be encoded within
the vi ion system processor to MPEG4 or H.264 digital video format and be able to be

e TMC without the use of external encoders.

MATERIALS
A. General

Material and equipment furnished under this specification must be pre-approved on the
Department’s QPL by the date of installation. Miscellaneous hardware such as cables and mounting
hardware do not need to be pre-approved.

Furnish video detection systems with either a simple keyboard or a mouse with monitor and
appropriate software, or with system software for use on Department owned laptop PCs. Provide
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software compatible with the latest NCDOT-approved version of Microsoft Windows to provide
remote video and video detection monitoring.

Ensure that software furnished is licensed for use by the Department and by any other agency
responsible for maintaining or operating the system. Provide the Department with a license to
duplicate and distribute the software as necessary for design and maintenance support.

Design and furnish video detection systems that detect vehicles by processing video imag#s and
provide detection outputs in real time.

Furnish all required camera sensor units, detection system processor units, softwarg’ pask
cabling, poles, mast arms, harnesses, camera mounting assemblies, surge protectio el

grounding systems, messenger cable, and all necessary hardware.

Furnish systems that allow the display of detection zones superimposed f the
roadway on a Department furnished monitor or laptop computer screen. Ens®re getection zones can
be defined and data entered using a simple keyboard or mouse and monitor, or u a laptop PC
with software.

Provide design drawings showing design details and camera sen it dycations for review and
acceptance before installation. Provide mounting height and lofigtion ements for camera sensor
units on the design based on the site survey. Design video dete€ti®gsystems with all necessary
hardware. Do not design for the installation of poles in medians.

Obtain the Engineer’s approval before furnishing vigeoetection systems. The contractor is
responsible for the final design of video detection sy view and acceptance of the designs by
the Department does not relieve the contractor from pa@isibility to provide fully functional

systems and to ensure that the required detec egean be provided.
Provide all associated equipment manuals arf®documentation.
Use a video camera sensor that is compati ith the video detection system processor and

meets the following technical and functin requirements:

1. Requirements

1.1 Video @sor
i Install a video camera sensor that is compatible with intersection

end a video signal or thermal video image from the video camera
e processor for real-time vehicle detection. Utilize high-sensitivity optics
ideo camera sensor or thermal imaging to compensate for variations in
ting conditions, including blooming at night caused by headlights, rain and ice
lare, and sun position shadowing. Include a heater at the front of the enclosure, or
alternate method, to prevent the formation of ice and condensation in cold weather.
Ensure that the heater does not interfere with the operation of the video camera sensor
electronics, or cause interference with the video signal, where applicable. As a
minimum, meet the following requirements for each video camera sensor assembly
installation:

e Signal to Noise Ratio shall be greater than 50 dB.
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The digital video standard should be compliant with MPEG4 or H.264. Digital video
conforming to newer standards than this may be acceptable at the Engineer’s
discretion.
A minimum resolution of 640x480 pixels.
For Electromagnetic interference, ensure compliance with FCC Part 15, Subpart B,
Class A device requirements, which apply to the video camera sensor and asg#Ciated
connected equipment in their installed condition.
Furnish power cable appropriately sized to meet the power requiremeni§ orghe
sensors. At a minimum, provide three-conductor 120 VAC field poyeggcable. Jhze the
power conductors from the power source to the camera input so th m than a
3% voltage drop is experienced (NEC 210-19 a., FPN No. 4) £°r er from the
cabinet power source through a surge suppressor and then to the \ldeg camera sensor.

If the sensors support Power-over-Ethernet, provide any external $OE injectors that
are required. Ensure the POE injectors meet the foll@ng minimum requirements:

0 Working temp/humidity: 14° F to 131° F/maximu 0, bn-condensing

o Connectors: Shielded RJ-45, EIA 568A andK B

0 Input Power: 100 to 240 VAC, 50 to 60 Hz

0 Pass Through Data Rates: 10/100/1000 §1bps

0 Regulatory: IEEE 802.3bt (POE)

0 Number of Ports: 1 Inand 1 Out\

o Safety Approvals: UL Listgd Q

0 Ensure the POE Injector is 0%l for Plug-and-Play installation, requiring no
configurations and supports audmatic detection and protection of non-standard
Ethernet Terminal configurations.

The video camer ensorﬁll be installed in a light-colored enclosure to limit solar

heating. Meet N 50 Type 4 enclosure standards for the enclosure and seal the
enclosure to pre d, dirt, dust, salt, and water from entering. Affix a sun shield
visor toghe the enclosure which is sufficiently adjustable to divert water away
from th afmera sensor lens and prevent direct sunlight from entering the iris

in its installed location.

ons to the camera sensor assembly shall be professionally sealed to
nufficturer recommendations to ensure a waterproof connection.

e coaxial video cables, power cables, and other cables are required between the
camera sensor assembly and other components located in the controller cabinet,

—

furnish surge protection in the controller cabinet.

If furnishing coaxial video cable, comply with manufacturer recommendations.
Provide terminal blocks and tie points for coaxial cable.

Environmental: Ensure that temperature and humidity limits of the sensor adhere to
NEMA TS2-2003 requirements.

Shock and Vibration: Ensure the sensor adheres to shock and vibration requirements
of NEMA TS2-2003.

Video Detection System Processor
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Furnish video detection system processors that detect vehicles by processing
video images and provide detection outputs in real time. The video detection system
processor shall accept inputs from cameras installed at the intersection such that
signals from one or more video camera sensors, or other synchronous or non-
synchronous video source, can be processed in real time. If required, additional video
detection system processors should be provided to handle the number of ca S
installed at the location. As a minimum, meet the following requirements fo
video detection system processor installation:

Provide an IP addressable processor module, which performs vide cessing
and MPEG4 or H.264 encoding.

Provide a “fail-safe” mode whereby failure of one or more of%he §amgra sensor units
or power failure of the system will cause constant calls to be plac@Pon the affected
detection outputs.

Provide compensation for minor camera movement o Aercent of the field of
view at 400 feet without falsely detecting vehic

Include detection indicators on the front panel of thegrocessor module for each
channel of detection provided through that godule to indicate detector output in real

time when the system is operational.
Include an RJ-45 Ethernet port conn Nn system processor to enable
communication from a progr n@ e.

Provide the ability to remotely ideo and video detection.

Ensure the system supports bot MA TS-2 SDLC communications and wired 1/0
interface for integration intg Caltrans Type 170 cabinets or NEMA TS-2 type
cabinets.

Provide a video ion system processor that operates reliably in a typical roadside

traffic cabine ent
Enviro en%rsure that temperature and humidity limits of the system processor
adhere\ S2-2003 requirements.

ration: Ensure the sensor adheres to shock and vibration requirements
S2-2003.

nsure processor modules that plug into a detector rack or input file meet the

@%owing requirements:
[ ]

Version 24.1

Ensure the processor module completely fits within the loop detector slots of the
traffic signal controller cabinet input file and that provides a standard relay closure
detector input to the controller.

Provide from one to four detector outputs through the processor module which
communicate through the input file edge card connector.

Use a module that is not wider than two standard input file slots.

Provide power to the processor modules through the signal cabinet detector input file.
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Functional Requirements for Video Detection Systems
Provide the ability to program each detection call (input to the controller) with the
following functions:
e Full Time Delay — Delay timer is active continuously,
e Extend — Call is extended for this amount of time after vehicle leaves
detection area,

Delay Call/Extend Call — This feature uses a combination of full time de
extend time on the same detection call. Ensure operation is as follows:
are received after the delay timer times out. When a call is detecteqgsiyi
detection area is empty and the programmed extend time expires. erWehicle
enters the detection area before the extend timer times out, thgf’c el
extend time is reset. When the extend timer times out, the deldy ti
before another vehicle call can be received.

Ensure that Video Detection Systems provides prigence detection, vehicle counts,
vehicle classification, and per-lane occupancy. VYeri he 3ystem can, at a
minimum, emulate the output of a pair of 6 ft. b ft. ¥1-pavement loops spaced 16 ft.
apart.

Provide the capability to create detectiofzones of varying size and shape to allow
the best coverage of the viewable ro es and ramps. Provide the capability to
save the detection zone format on th module card once drawn for a
particular video camera senso. 77'6

Ensure the system allows th&s edit previously defined detector
configurations. Ensure the syste er can use a laptop to reprogram, calibrate, adjust
or alter any previously defiped detector configurations in the field and reprogram any
detector configuragions oé the network or from a remote location.

Ensure detectig®gones can be overlapped. Ensure the system can detect vehicles
in multiple trave

Detegt ei proaching or receding vehicles in multiple lanes within the field of

view (F&e h video camera sensor. Provide the capability of detecting vehicles

in at tection zones per video camera sensor with the detection system.
etection zones to be combined to form one output.

Wien a vehicle is within a detection zone, provide for a change in color or

{emSity of the detection zone perimeter or other appropriate display changes on the
maOnitor or Department furnished laptop computer screen.

Verify that any traffic data collected by the video detection system and the system
configuration is stored within internal non-volatile memory within the video detection
system processor. Perform software updates through an Ethernet, serial, or USB port.
Verify that data can be retrieved from the system either locally or via requests from
computers at the central Transportation Management Center (TMC) over the
communications network.

Ensure the video detection system includes computer software, which enables the
user to program, calibrate, operate, and view current status of all system features
using a laptop computer, or network-connected workstation at the central TMC.
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Ensure the system allows the user to view live MPEG4 or H.264 video from the
image sensor with the programmed detectors overlaying the image. Ensure individual
vehicle actuations can be viewed while observing the live MPEG4 or H.264 encoded
video.

Ensure the video detection system configuration data can be uploaded and saved

to a laptop or TMC workstation computer for later re-loading to the video defggtion
processor if necessary.

Verify that the detection system is IP-addressable and that all com tlo
addresses are user programmable. Ensure the setup program assign drgss to
the detection processor.

Ensure the video detection system processor front panel i al display

of the status of each video input. Indicators shall display, at a®ni , the status of
video detection system processor communications, the status of tigg#1deo detection
system processor, the status of communications, and gghether each video camera
sensor is actively detecting. The video processor shal Memote user to gain
remote access, collect data, control, and configugthe .

3. Accuracy Requirements for Video Detection Systems
Provide a video detection syste ts the below minimum accuracy
requirements: m\
Parameter Condition r False Detection Missed
Detection
Presence Detection Daytime - 105% 5% 3%
Presence Detection Nighttime , 97% - 115% 15% 3%
Presence Detection | Adversé®\Veather | 97% - 115% 15% 3%
Parameter Accuracy False Detection Missed
Detection
Vehicle Counts 97% - 105% 5% 3%
Vehicle Count ighttime 97% - 115% 15% 3%
Vehicle C dverse Weather | 97% - 115% 15% 3%
Parameter Condition Accuracy
Vehicle Classification Daytime 90%
@ Vehicle Classification Nighttime 90%
Vehicle Classification Adverse Weather 90%
Parameter Condition Accuracy
Per-lane Occupancy Daytime 90%
Per-lane Occupancy Nighttime 90%
Per-lane Occupancy Adverse Weather 90%

Version 24.1
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Testing

Develop and submit plans for post installation testing to the Engineer for
consideration and approval. Ensure the plans test all functional requirements and the
accuracy requirements stipulated in the specifications.

4.1 Post Installation Test Requirements
Utilize the following test procedures after the video detection sys
been installed in its entirety. Commence no post-installation testj I
video detection systems in the project have been configured gnd/r cllibgated
to gather speed, volume, occupancy and/or presence detecti@ lu@fig the
accuracy testing requirements, at a minimum, provide on the test
plan to be submitted and approved by the Engineer:

e Inspect all vehicle detection system field compon 0 ensure proper
installation and cable termination.

o Verify that field construction has been lefyd.

e Inspect the quality and tightness rowfid dnd surge protector
connections.

e Check power supply voltagegnd outputs and ensure device
connections are as spegifiagliff\the Plans and specifications.

e Verify that the installN les and connections between all
detectors and f} Id@s re“as specified in the Plans and
specifications.

e Demonstrate that eg#h Video Detection System is fully operational and
collecting y required data types at the specified interval.

3.3. CONSTRUCTION OoDS

A. Construction

1.

11

O

Version 24.1

Video I@ystem Installation Requirements

ation Requirements

ufficturer’s representative as necessary, to determine proper video camera sensor
IUSelection and placement. Provide the Department at least 3 working days’ notice
betore conducting site surveys. The video detection system’s manufacturer shall
provide support both remotely and on-site for all phases of the installation.

Before beginning work at locations requiring video detection systems, furnish
system software. Upon activation of detection zones, provide detector configuration
files. Ensure that up-to-date detection configuration files are furnished for various
detection zone configurations that may be required for construction phasing.

Place into operation video detection systems. Configure video detection systems
to achieve required detection in designated zones. If requested, have a certified
manufacturer’s representative on site to supervise and assist with installation, set up,
and testing of the system.

VQ@ and conduct site surveys with Department personnel, and the system
n
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Install all video camera sensors, video detection system processors, output
expansion modules, and associated enclosures and equipment per manufacturer
recommendations. Make all necessary adjustments and modifications to the detection
system prior to obtaining recommendation for system acceptance testing.

Installation, surge protection, and all cabling shall comply with manufacturer’s
recommendations, at a minimum, or as specified in the plans. All equipment gables,
and hardware must be part of an engineered system that is designed by the
manufacturer to fully interoperate with all other system components an u

protected from all surge potential. Connectors installed outside the n
enclosures shall be manufacturer terminated and be corrosion resis rproof,
and watertight. Use a UL listed cable that is ozone and UV regf eather

resistant. Label cables with permanent cable labels at each en#.

Relocate camera sensor units and reconfigure detection zones ecessary
according to the plans for construction phases.

Furnish an as-built cabinet wiring diagram, identi i®gation, for each video
detection system cabinet. Include all wiring, callgg, @fnn&ctions, and camera
mounting height. Furnish an operation manual Witfgogramming instructions and a
maintenance manual. Place all documentatign in a weatherproof holder in the cabinet.

Provide an additional copy of the dO\t jon to the Engineer.

Camera Sensor Installation

Adjust the video camera selNgr s recommended by the manufacturer, and as
required to minimize vehicle occl&gion. Aim the camera so that no part of the horizon
IS in the video image to protect ™Tom the effects of the sun.

Cabinet Equipme

Install all vide @ tion system equipment into a cabinet with the following
equipment:

tors and Terminal Blocks: Use stranded copper for all conductors,
In jacketed cables, except for earth ground conductors, which may be
. Neatly arrange all wiring, firmly lace or bundle it, and mechanically
wiring without the use of adhesive fasteners. Route and secure all wiring
ling to avoid sharp edges and to avoid conflicts with other equipment or
ling. Route camera control wiring, and 120 VAC power wiring separately.
erminate all wiring on a terminal block, strip, busbar, or device clamp or lug; do not
splice any wiring.

Label coaxial cables for video detection system cameras. Number all terminal
blocks, terminal strips, circuit breakers, and busbar breakers and have each item and
each terminal position numbered and named according to function. Labels shall be
weather and wear resistant.

Protect all copper wiring and cabling entering the cabinet housing by surge
protection devices. Terminate all wiring between cabinet devices and the transient
surge protection devices, except for the video signal coaxial feed, on terminal strips.
Use a minimum #16 AWG grounding wire for each surge protection device, or larger
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if recommended by the surge protection device manufacturer. Do not “daisy chain”
with the grounding wires of other devices including other surge suppressors. Install
grounding wires with the absolute minimum length possible between the surge
protection device and the ground busbar. Label all surge protection devices on the
mounting panel.
Furnish and install a surge suppressor for each video signal coaxial line. coax
surge protection device shall have a surge current rating of 10 kA. For each

housing, include surge protection devices for the video detection syste e
power lines installed on the terminal block.

All surge protection shall be furnished and installed by the Co % t@frotect
not only the cabinet processor, but the camera sensor itself fr onad g

(i.e., surge up to the camera sensor).

ke potential

B. Quality Acceptance/Testing

The acceptance testing of the vehicle detection systems shall cor@§st of two phases: 1) post
installation detection system testing, as outlined in these specifjcatio murn-in period.
Perform acceptance testing for all equipment, hardware, and Wik as¥rovided under these

specifications.
documents to t

11

O
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Perform all testing in the presence of the Engineer. Sbmit all testing plans and
he Engineer during the submittal phase of the vehicle detection equipment.

Burn-in Period \
General Requirements 0

Provide a 30-day burn-in pegio® for all work and equipment included in the
Contract and associated w the vehicle detection system. The burn-in period shall
consist of the fieldoperatfon of the specific vehicle detection system in a manner that
is in full accorda ith the requirements of the Plans and Specifications.

detectiog deflicg€gBurn-in tests of individual vehicle detection devices or groups of
vehicle d afievices will not be acceptable. Commence with the burn-in period

only ing all of the following requirements:
required in all Contract documents for the vehicle detection system

jecRwide has been completed and inspected by the Engineer.

Commence with the burn-in period upon written authorization by the Department
to commence. Terminate the burn-in period 30 consecutive days thereafter unless an
equipment malfunction occurs. Stop the burn-in period for the length of time any
equipment is defective. After repairing the equipment so that it functions properly,
resume the burn-in period at the point it was stopped.

Successful completion and acceptance of the burn-in period will be granted on the
31st day unless any equipment has malfunctioned. If any equipment has failed during
the burn-in period, final acceptance will be withheld until all the equipment is
functioning properly.

Q ccessfully complete the post-installation vehicle detection system testing.
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When one specific piece of equipment has malfunctioned more than three times
during the 30-day burn-in period, replace that unit with a new unit at no cost to the
Department. Multiple failures of detection devices in different locations shall be
determined as a failure of the 30-day burn-in period. The Contractor shall investigate
the detection system failure and shall give a full report to the Engineer. The
Contractor shall replace the failed devices and shall restart the burn-in periodgtt Day
1, once those devices have been replaced and retested.

1.2 Contractor Responsibilities
During the burn-in period, maintain all work under this Contral c nce
with the Plans and Specifications. Restore any work or equip tONQroger operating
condition within 8 hours after notification.

1.3  Department Responsibilities

Department responsibilities during the burn-in pe iliye as follows:
e Expeditious notification of Contractor ugg falireor malfunction of
equipment.

1.4  Burn-in Period Acceptance
The Department will make b Nja d acceptance after satisfactory
[

completion of the required,bu d &d based on a comprehensive field
inspection of the complete tection system in accordance with the
Specifications. Upon burn-in p@riod acceptance but prior to Final Acceptance of
the entire Contract, the Contf&Ctor is responsible for all maintenance of the
vehicle detection systﬁ(s) installed or renovated in accordance with the
specifications

C. Contractor Warr. Maintenance
Equipment provideg u 4s specification shall be warranted by the manufacturer to be free
from defects in material kmanship for a minimum of three (3) years from burn-in period
acceptance.

responsible for fgainf§nance and shall be continuous throughout their duration.

The manufa&upplier’s warranties shall be transferable to the agency or user that is

Duringyne nty period, the manufacturer shall repair or replace any faulty equipment
withoujagQs™NgQ the purchaser, NCDOT, or the maintaining agency for all incidentals to the repair or
repla including but not limited to parts, labor, or shipping.

T ufacturer shall be responsible for providing firmware or software updates associated
ith tfe video detection system at no cost to NCDOT or the maintaining agency during the warranty

p . Further, the manufacturer is also responsible for ensuring that any updates will not degrade
the original functionality of the product warranted.

The manufacturer and/or supplier shall provide consultation to the Department or user that is
responsible for maintenance as needed at no cost during the warranty period for operating questions
or problems that arise.
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D. Training

Provide at least eight (8) hours of training on the setup, configuration, operation, maintenance,
and troubleshooting of the video detection system. Setup, configuration, and operation training
should last a minimum of three (3) hours and must include instructions for programming, hands on
training in programming detection zone, adjusting, and calibrating the detection system. Operation
and maintenance training should last a minimum of five (5) hours and must include instructiggms on
troubleshooting, maintenance, and operation for all detection system components. Arrange§io,
training to be conducted by the manufacturer’s representative at an approved site withi I

detailed course curriculum, draft manuals and materials, and resumes. Obtain app
submittal before conducting the training. At least one week before beginning trai de two
sets of complete documentation necessary to maintain and operate the systenf.
training until installation of the video detection systems is complete. Each class
maximum of ten (10) people. The contractor must provide a training notebook
an electronic copy of the training to the Department. N

3.4.MEASUREMENT AND PAYMENT

Actual number of site surveys, arranged, conducted, and accepte

Actual number of luminaire arms for video detegtiog sy§tems furnished, installed, and accepted.

Actual number of video camera sensor assembliN d, installed, and accepted.

No measurement will be made of environgnegtal ur®s, mounting assemblies and hardware,
cables, connectors, interfaces, supplies, or oth@git ecessary for proper operation of the video
detection system as these items will be considere®incidental to furnishing and installing video
camera sensor assemblies.

Actual number of video detegtion sy%m processor units furnished, installed, and accepted.

No measurement will be madg=f power supplies, power and communication wiring, necessary
housing and rack assemblies, or @., ration software as these items will be considered incidental
to furnishing and installing (TEction system processors.

Actual number of ¢ @or units relocated with detection zones reconfigured, installed, and

accepted.

Training for \4 ection is measured as a lump sum for all supplies, equipment, materials,
handouts, travel§and gubsistence necessary to conduct the training.

No me will be made of video detection system support, power and video cables, and

trenching aSghese items will be considered incidental to furnishing and installing video detection

t will be made under:

LR LAV TSP P PSPPI Each
Inaire Arms for Vide0o DeteCtiON ........cuviiiiiiiiiii e Each
Video Camera ASSEMDIY ........coiiiiiiiie e Each
Video DeteCtion SYSTEM PrOCESSON .....cciviiiiiiieiiiieaitiee ettt essee e eeee s Each
Relocate Camera SENSOI UNIT.........ooiuiiiiiiieiiiee et Each
Training for Video DEeteCtiON.........cccuuiiiiiiiiiiie e Lump Sum
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4. MICROWAVE VEHICLE DETECTOR - SINGLE ZONE
41. DESCRIPTION

Furnish and install a microwave vehicle detection unit and manufacturer recommended cables
and hardware in accordance with the plans and specifications.

42. MATERIALS
Furnish material, equipment, and hardware under this section that is pre-approved Sand
I

og,th

Signals QPL.

Provide a detector for either side-fire or forward-fire configuration. Ensure t ct
detect vehicle in sunny, cloudy, rainy, snowy, and foggy weather conditions with iNg to auto-
adjust in changing environmental conditions. Ensure the detector can opera Itage
supplied by a NEMA and Type-170 traffic signal cabinet. Ensure the detectdr ¢ vide detection
calls to the traffic signal controller within a NEMA and Type-170 cabinet. Ensu e detector will
put out a constant call in the event of a component failure or loss of gower. Ensure the detector has
an operating temperature range of -20 to 150 degrees F. Ensure aw sidgnt housing for the
detector.

For advance pulse detection, ensure the detector senses vehicle§in motion at a range of 200 feet
with an operating frequency of 10.525 GHz +/- 25MHz.

For stop bar presence detection, ensure the deteagorutts a constant call while a vehicle is in
the detection zone. Ensure the presence detection upitgan C8yer a detection zone as shown on the
plans and has an effective range of at least 75 fee@ deector unit to the aim point on the road
surface.

For units without an integrated card rack intel§ace, provide Form C output relay contacts rated a
minimum of 3A, 24VDC.

If a laptop is used to adjust detector setti@s, ensure that software is licensed for use by the
Department and by any other agegy responsible for maintaining or operating the microwave
detection system. Provide the D@ ent with a license to duplicate and distribute the software as
necessary for design and mg# e support.
4.3, CONSTRL@IETHODS
icle detector in accordance with the manufacturer’s recommendations.

Install the micro
Monitor and gagiN&inghe detector unit during construction to ensure microwave vehicle detector
is functioning pfperily and aimed for the detection zone shown in the plans. Refer to Subarticle

1700-3 (D) Jmy ce and Repair of Materials of the Standard Specifications for failure to
maintain t iCRewave detection system.

4. ASUREMENT AND PAYMENT

A umber of microwave vehicle detector units furnished, installed, and accepted.

Ng@measurement will be made of cables or hardware, as these will be considered incidental to
ing and installing microwave vehicle detectors.

Payment will be made under:
Microwave Vehicle Detector — SiNgle ZONE ........cooeiiiiiiiiiic e Each
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5. MICROWAVE VEHICLE DETECTION SYSTEM - MULTIPLE DETECTION ZONES
5.1. DESCRIPTION

Design, furnish and install a microwave vehicle detection system with the manufacturer
recommended cables and hardware in accordance to the plans and specifications. Ensure the
detection system provides multiple detection zones.

5.2. MATERIALS

Provide design drawings showing design details and microwave sensor locations fo a
acceptance before installation. Provide mounting height and location requirements foffmigo
sensor units on the design based on a site survey. Design microwave vehicle detegigQ sy ith
all necessary hardware. Indicate all necessary poles, spans, mast arms, luminaire(g agies,
microwave sensor mounting assemblies and hardware to achieve the require ones where
Department owned poles are not adequate to locate the microwave sensor urkts. 0o not design for
the installation of poles in medians.

Obtain the Engineer’s approval before furnishing microwave velficle detection system. The
contractor is responsible for the final design of microwave vehicle d§t®igon®ystem. Review and
acceptance of the designs by the Department does not relieve tlg corgct®r from the responsibility
to provide fully functional systems and to ensure that the requi¥edNetection zones can be provided.
With the exception of contractor-furnished poles, mast arms, and lufiinaire arms, furnish material,
equipment, and hardware under this section that is pre-appigved on the ITS and Signals QPL.

Submit and obtain Engineer’s approval of shop dra ny poles, mast arms, and luminaire
arms provided by the contractor prior to ordering fr nuilcturer.

Provide a detector for either side-fire or -fif®configuration. Ensure the detector will
detect vehicles in sunny, cloudy, rainy, snowy, gy weather conditions. Ensure the detector

can operate from the voltage supplied by a NE TS-1/TS-2 or Type 332 or 336 traffic signal
cabinet. Ensure the detector can provide detection calls to the traffic signal controller within a
NEMA TS-1/TS-2 or Type 332 @336 c#binet. Ensure the detection system provides a constant call
in the event of a component fail loss of power. Ensure the detector has an operating
temperature range of -30 to 165§ F and operates within the frequency range of 10 to 25 GHz.

Ensure the detector is ov a water-tight housing offering NEMA 4X protection and
operates properly in u ative humidity, non-condensing.

Provide each de ) to allow the placement of at least 8 detection zones with a minimum
of 8 detection c%r ugputs. When the microwave vehicle detection system requires an integrated

card rack interfge(s)gprovide only enough interface cards to implement the vehicle detection shown
on the sign ovide a means acceptable to the Engineer to configure traffic lanes and
detection @Provide each channel output with a programmable means to delay the output call
upon 10w of a detection zone that is adjustable in one second increments (maximum) over the
e 5 seconds. Provide each channel output with a programmable means to extend the
outpu that is adjustable in one second increments (maximum) over the range of 0 to 25 seconds.
sug both delay and extend timing can be set for the same channel output.

For advance detection system, ensure the detector senses vehicles in motion at a range of 50 to
400 feet from the detector unit for forward-fire configuration and a range of 50 to 200 feet from the
detector unit for side-fire configuration with an accuracy of 95% for both configurations. Ensure the
advance detection system provides each channel output call of at least 100 ms in duration.

For stop bar presence detection system, ensure the detector outputs a constant call while a
vehicle is in the detection zone and removes the call after all vehicles exit the detection zone.
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Ensure the presence detector unit can cover a detection zone as shown on the plans and has an
effective range of 10 to 120 feet from the detector unit.

For units without an integrated card rack interface, provide Form C output relay contacts rated a
minimum of 3A, 24VDC.

If a laptop is used to adjust detector settings, ensure that software is licensed for use by the
Department and by any other agency responsible for maintaining or operating the microway,
detection system. Provide the Department with a license to duplicate and distribute the so
necessary for design and maintenance support.

After initial detector configuration and installation, ensure routine adjustments libgatign are
not needed to maintain acceptable performance.

53. CONSTRUCTION METHODS

Install the microwave vehicle detection system in accordance with the manuflictyrer’s
recommendations.

Monitor and maintain each detector unit during construction to @hgure microwave vehicle
detection system is functioning properly and aimed for the detection sh®wn in the plans. Refer
to Subarticle 1700-3 (D) Maintenance and Repair of Materials Pgthetantard Specifications for
failure to maintain the microwave detection system.

54. MEASUREMENT AND PAYMENT

Actual number of microwave vehicle detection multiple zones furnished, installed, and
accepted.
wal

No measurement will be made of cables agh s these will be considered incidental to
furnishing and installing microwave vehicle dete®&§io tems.

Payment will be made under:
Microwave Vehicle Detection System —yultiple ZONES oottt Each

6. WIRELESS MA C SENSOR VEHICLE DETECTION SYSTEM

6.1. DESCRIPTIO Q
Furnish a vehicle det®gtl stem that uses battery-powered magnetic field sensors for

pavement installatio municate traffic detection data by wireless communication to a
transceiver for a c signal cabinet. Ensure each sensor responds to the change in the earth’s
local magnetic sulting from the presence and passage of a vehicle. Ensure the system

contains se nsceiver(s), and any other device(s) to provide detection data to a traffic signal
controller.
6.2. IALS
F material, equipment, and hardware under this section that is pre-approved on the ITS and
ignal QPL.

ovide magnetic sensors to detect vehicle traffic such as cars, trucks, and motorcycles. Ensure
each sensor is sized for an installation into a 4-inch diameter by 3-inch deep hole. Ensure the sensor
provides vehicle traffic data for volume and occupancy. Ensure the sensor holds a detection call
when a vehicle is stopped in its detection field. Provide a sensor to simulate a detection zone of a 6
x 6 inductive loop. Provide a combination of sensors to simulate a detection zone of a 6” x 40’
quadrupole inductive loop and a 6" x 60’ quadrupole inductive loop. Ensure the sensors operate as
specified by the intersection design plans.
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Provide two-way wireless communication between the sensors and the transceiver devices.
Ensure no disruption to the wireless communication when the transceiver devices are located on the
side of the road surface. Ensure that the sensors can communicate with the transceiver devices for a
minimum distance of 100 feet. Ensure all wireless communications within the system operate in an
unlicensed frequency band and avoid interference with other devices operating in the unlicensed
frequency band. Provide at least 16 frequency channels that are user-configurable.

Provide each sensor to transmit its detection data within 150 ms of a detected event. E e
sensor samples the earth’s magnetic field at a rate of 128 Hz or faster. Ensure that eac
transmits a unique identifying code. Ensure that each sensor automatically recalibrate§its ghreSold
values in response to changes in the ambient magnetic field based on user-progra cr

EMA

Furnish each sensor that is manufactured as a single housing module that
Type 6P enclosure. Ensure that the components of the sensor are fully encagsul in the
housing to prevent moisture from degrading the components. Ensure the sensor tes at

temperatures from -37 degrees F to 176 degrees F. Provide battery-
expectancy of 10 years when the sensor is operating under normal t

ic cogr:tions.
Provide a clear injection molded clamshell style case madegf po ylene for protecting the
&t

sensor in the roadway. Ensure case protects the sensor from s aterial. Ensure the case holds
the sensor in place and is form-fitting to ensure cured sealant does 't collapse when exposed to
traffic loads.

Furnish the transceiver to provide detection dat ffic signal cabinet and ensure the
traffic signal controller receives each sensor detecti |. Egsure the traffic signal controller
receives both presence mode and pulse mod et@a S.

Provide indications inside the traffic signa to display each channel detection status and
fault condition. Provide a means to select presend® mode and pulse mode for each channel. Provide

user-selectable sensitivity levels for vehi% detéCtion. Furnish equipment to operate in Type 332
and 336S traffic signal cabinets.

Provide software for installajpe™and use on personal computers to upload and download
configuration data to each senso re application software is compatible with Windows 7
operating system. Ensyre 0es not require administrative permissions to load and operate.
Ensure the software caN nd store detection data from the sensors. Ensure the software on
the personal comput its data from the personal computer to each sensor through the
transceiver by wirel ofhmunication. Also, provide any update to the firmware in each sensor by
wireless comm ¥ Provide a license to the Department to allow the duplication of the
personal co ware as needed to design, install and maintain these systems.

6.3. ONSTRUCTION METHODS

InglalNge Wvireless magnetic sensor vehicle detector system in accordance with the
ufa I’'s recommendations. Enclose the wireless magnetic sensor in a molded clamshell style
case b@fore installation into the roadway. When installing each sensor into the hole, ensure epoxy
ntly covers the sensor in the road surface.

Arrange and conduct site surveys with the system manufacturer’s representative and Department
personnel to determine proper sensor and transceiver selection and placement. Provide the
Department at least 3 working days notice before conducting site surveys. The Engineer will
approve final locations of sensors, transceivers and any necessary repeaters.
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Install the transceiver in such a manner that avoids conflicts with other utilities and as specified
in the manufacturer’s recommendations. Secure the transceiver mounting hardware to the pole and
route the cabling such that no strain is placed on connectors.
Before beginning work at locations that require a wireless magnetic sensor vehicle detector
system, furnish system software. Upon activation of the system, provide detector configuration files.

Place system into operation. Configure wireless magnetic sensor vehicle detector systergfo
achieve required detection in designated areas. Have a certified manufacturer’s representa

site to supervise and assist with installation, set up, and testing of the system.
Install the necessary processing and communications equipment in the signal cgutrollef cabinet.
Make all necessary modifications to install equipment in cabinet. Ensure the tra algggntroller

receives each sensor detection call.
Place a copy of all manufacturer equipment specifications and instructio®an@ maintenance

manuals in the equipment cabinet.

Provide at least 4 hours of training on the set up, operation, troulgleshooting, and maintenance of
the wireless magnetic sensor vehicle detector system to a maximum D®partment personnel.
Arrange for training to be conducted by the manufacturer’s repligsen t an approved site within
the Division responsible for administration of the project. Thi[Ns before conducting training
submit a detailed course curriculum, draft manuals and materials, antl resumes. Obtain approval of
the submittal before conducting the training. At least one Week before beginning training, provide
three sets of complete documentation necessary to n% d operate the system. Do not perform
training until installation of the wireless magnetic s ehiple detector system is complete.

6.4. MEASUREMENT AND PAY

Actual number of wireless magnetic sensor
accepted.

No measurement will be made of cal% or hardware, as these will be considered incidental to
furnishing and installing wireless netic sensor vehicle detector system.

Payment will be made unde
Wireless Magnetic Sen@ DEtECtOr SYSIEM ... Each

icle detector systems furnished, installed, and

& 7. METAL POLE SUPPORTS
L

7.1. OLES
A.qendgal:
F install metal poles, grounding systems, and all necessary hardware. Work covered
r cial provision includes requirements for design, fabrication, and installation of
stand d custom/site-specific designed metal pole supports and associated foundations.

ply with applicable sections of the 2024 STANDARD SPECIFICATIONS FOR ROADS &
STRUCTURES, hereinafter referred to as the Standard Specifications. Provide designs of completed
assemblies with hardware equaling or exceeding AASHTO LRFD Specifications for Structural
Supports for Highway Signs, Luminaires and Traffic Signals 1% Edition, 2015 (hereinafter called 1%
Edition AASHTO), including the latest interim specifications. Provide assemblies with a round or
near-round (18 sides or more) cross-section, or a multi-sided cross section with no less than six
sides. The sides may be straight, convex, or concave.
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For bid purposes, pole heights shown on plans are estimated from available data. Prior to
furnishing metal poles, use field measurements and adjusted cross-sections to determine whether
pole heights will meet required clearances. If pole heights do not meet required clearances, the
Contractor should immediately notify the Engineer of the required revised pole heights.
Standard Drawings for Metal Poles are available that supplement these project special
provisions. The drawings are located on the Department’s website:
https://connect.ncdot.gov/resources/safety/pages/I TS-Design-Resources.aspx

Comply with article 1098-1(B) of the Standard Specifications for submittal requir S.

structure as summarized below. Ensure shop drawings include material specifica§§
component. Ensure shop drawings identify welds by type and size on the dejaiinglr®
table format. Do not release structures for fabrication until shop drawi ve DEEN approved
by NCDOT. Ensure shop drawings contain an itemized bill of materials for all
components and associated connecting hardware.

Comply with article 1098-1(A) of the Standard Specifications f lifggd Products List (QPL)
submittals. All shop drawings must include project location deggripti dgnal or asset inventory
number(s) and project number or work order number.

Summary of information required for metal pole review supmittal:

Item Electronic ts ecial Instructions
Submittal P
Sealed, Approved Signal or 1 set Al design information needs to reflect
ITS Plan/Loading Diagram the latqst approved Signal or ITS plans
Custom Pole Shop 1 set SubfTit drawings on 11” x 17” format media.
Drawings / Show NCDOT signal or asset inventory
number(s), Contractor’s name and relevant
revision number in the title block. All drawings
must have a unique drawing number for each
project.
Standard Strain Pole Sho 1 set Submit drawings on 11” x 17” format media.
Drawings (from the Show NCDOT signal inventory number(s),
Contractor’s name and relevant revision number
in the title block. All drawings must have a
unique drawing number for each project.
1 set Not required for Standard QPL Poles
1 set Submit drawings on 11” x 17” format media.

Submit a completed Standard Foundation
Selection form for each pole using foundation
table on Metal Pole Drawing M8.

Custom Foundation 1 set Submit drawings on 11” x 17” format media.
Drawings Show NCDOT signal or asset inventory
number(s), Contractor’s name and relevant
revision number in the title block. All drawings
must have a unique drawing number for each
project.
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If QPL Poles are used, include the corresponding
QPL pole shop drawings with this submittal.

Foundation Calculations 1 set Submit copies of LPILE input, output, and
pile tip deflection graph per Section titled

Drilled Pier Foundations for Metal Poles of
this specification for each foundation. %

Not required for Standard Strain Poles (from th

QPL)
Soil Boring Logs and 1 set Report shall include a location plan and
Report classification report including soil capaci

water level, hammer efficiency, soijgbedgin

pressure, soil density, etc. for each le.
NOTE - All shop drawings and custom foundation design drawings must be se by a
Professional Engineer licensed in the state of North Carolina. All g@gtechnical information must be
sealed by either a Professional Engineer or Geologist licensed in the%?fﬂorth Carolina. Include
a title block and revision block on the shop drawings and foungigion ngs showing the NCDOT

signal or asset inventory number(s).

Shop drawings and foundation drawings may be sigbmitted together or separately for
approval. However, shop drawings must be appgv: ore foundations can be reviewed.
Foundation designs will be returned without reviewNl ciated shop drawing has not been
approved. Boring reports shall include the follo nedr’s summary, boring location maps,
soil classification per AASHTO Classificatio m)Pammer efficiency, and Metal Pole Standard
Foundation Selection Form. Incomplete submi 1l be returned without review. The Reviewer
has the right to request additional analysis and es of the calculations to expedite the approval

process. l

in

B. Materials:
Fabricate metal pole from ca ate steel that meet the requirements of ASTM A 572 Gr 55 or
ASTM A 595 Grade A tubeg dctural steel shapes, plates, and bars use, as a minimum, ASTM

oA

A572 Gr 50, AASHTOR

shafts of round or nea
with no less than six@ aving a uniform linear taper of 0.14 in/ft. Construct shafts from one
piece of single- coil. For anchor base fabrication, conform to the applicable bolt pattern
and orientation @Nn on Metal Pole Standard Drawing Sheet M2.
Use thgfSu rged arc process, or other NCDOT previously approved process suitable for

shafts, yagoMginuously weld pole shafts along their entire length. Finish the longitudinal seam weld
f @ outside contour of the base metal. Ensure shaft has no circumferential welds except at

elo d joining the shaft to the pole base. Use full penetration groove welds with backing ring
or allBube-to-transverse-plate connections in accordance with 1 Edition AASHTO. Provide

g that conforms to Article 1072-18 of the Standard Specifications. No field welding on any

part of the pole will be permitted unless approved by a qualified Engineer.

After fabrication, hot-dip galvanize steel poles and all assembly components in accordance with
section 1076-3 of the Standard Specifications. Design structural assemblies with weep holes large
enough and properly located to drain molten zinc during the galvanization process. Galvanize
hardware in accordance with section 1076-4 of the Standard Specifications. Ensure threaded
material is brushed and retapped as necessary after galvanizing. Perform repair of damaged
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galvanizing in accordance with section 1076-7 of the Standard Specifications. Ensure all hardware is
galvanized steel or stainless steel. The Contractor is responsible for ensuring the
Designer/Fabricator specifies connecting hardware and/or materials that prevent a dissimilar metal
corrosive reaction.

Ensure each anchor rod is 2-inch minimum diameter and 60-inch length. Provide 10-inch
minimum thread projection at the top of the rod, and 8-inch minimum at the bottom of the rgg. Use
anchor rod assembly and drilled pier foundation materials complying with SP09_RO005, he
referred to as Foundations and Anchor Rod Assemblies for Metal Poles.

Ensure anchor bolt hole diameters are ¥-inch larger than the anchor bolt diameter®in the hase
plate.

Provide a circular anchor bolt lock plate securing the anchor bolts at the .&. d with two
(2) washers and two (2) nuts. Provide a base plate template matching the boRcirfile didineter of the
anchor bolt lock plate. Construct plates and templates from %-inch minimum thi eel with a
minimum width of 4 inches. Hot-dip galvanizing is not required for both plates.

Provide four (4) heavy hex nuts and four (4) flat washers for eac obg)olt. For nuts, use
AASHTO M291 grade 2H, DH, or DH3 or equivalent materialgEor shers, use AASHTO
M293 or equivalent material. Ensure anchor bolts have requir& eters, lengths, and positions,
and will develop strengths comparable to their respective poles.

For each pole, provide a grounding lug with a %2-inch nf§nimum thread diameter, coarse thread
stud and nut that will accommodate #4 AWG grounclgI sure the lug is electrically bonded to
the pole and is conveniently located inside the pole 8tfhan® hole.

Provide a removable pole cap with stai s%ttachment screws for the top of each pole.
Ensure cap is cast aluminum conforming to um Association Alloy 356.0F. Furnish cap

attached to the pole with a sturdy stainless-ste ain that is long enough to permit cap to hang clear
of the pole-top opening when cap is remoyged.

Where required by the planSyfurnish couplings 42 inches above bottom of the pole base for
mounting of pedestrian pushb@:rovide mounting points consisting of 1%-inch internally
threaded half-couplings co the NEC, mounted within the poles. Ensure that couplings
are essentially flush wi t%i e surfaces of the poles and are installed before any required hot-
dip galvanizing. Provi ed plug in each mounting point. Ensure the surface of the plug is
essentially flush wit r end of the mounting point when installed and has a recessed slot that
will accommoda ve standard socket wrench.

Metal poles fay e erected and fully loaded after concrete has attained a minimum allowable
compressiy of 3,000 psi.

leS to grounding electrodes and bond them to the electrical service grounding

Congagc
=0

W, eld drilling is necessary for wire or cable entrances into the pole, comply with the
ollowsng requirements:

e Do not drill holes within 2 inches of any welds.

e Do not drill any holes larger than 3 inches in diameter without checking with the ITS &
Signals Structure Engineers.

e Avoid drilling multiple holes along the same cross section of tube shafts.

e Install rubber grommets in all field drilled holes that wire, or cable will directly enter
unless holes are drilled for installation of weather heads or couplings.
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e Treat the inside of the drilled holes and repair all galvanized surfaces in accordance with
Section 1076-7 of the latest edition of the Standard Specification prior to installing
grommets, caps, or plugs.
e Cap or plug any existing field drilled holes that are no longer used with rubber,
aluminum, or stainless-steel hole plugs.

When street lighting is installed on metal signal structures, isolate the conductors feedin
luminaires inside the pole shaft using liquid tight flexible metal conduit (Type LFMC), liq
flexible nonmetallic conduit (Type LFNC), high density polyethylene conduit (Type

disconnect prior to entrance into the structure. In accordance with the National E %
(NEC) Article 230.2(E), provide identification of the electrical source provid %
feeder circuit with contact information on a permanent label located in the pfle
feeder circuit raceway.

Install a ¥2-inch thick plate for a concrete foundation tag to inclugde the followWng information:
concrete grade, depth, diameter, and reinforcement sizes of the inst foundation. Install
galvanized wire mesh to cover gap between the base plate and & atibn for debris and pest

cy th

naire
ndNeefe near the

control. Refer to standard drawing M7 for further details.

Immediately notify the Engineer of any structural deficien becomes apparent in any
assembly, or member of any assembly, because of the desi§n requirements imposed by these
specifications, the plans, or the typical drawings.

C. Design:
Unless otherwise specified, design all m e s@pport structures using the following 1%
Edition AASHTO specifications:

e Use 700-Year MRI and 10-Year MRI vagg# pressure maps developed from 3-second gust
speeds, as provided in Section 3.

e Ensure metal pole supportStructures include natural wind gust loading and truck-induced
gust loading for fatigue as provided in Sections 11.7.1.2 and 11.7.1.3, respectively.

Designs need not coped odic galloping forces.

e Assume 11.2m rafwind gust speed in North Carolina. For natural wind fatigue stress
calculations, yjidi g coefficient (Cq) based on the yearly mean wind velocity of 11.2
mph.

e Whens i tigue Importance Factors, utilize Fatigue Importance Category I, as

i @ Table 11.6-1, unless otherwise specified.

Il forces using applicable equations from Section 5. The Maximum allowable
io for all metal pole support designs is 0.9.

. %rm to Sections 10.4.2 and 11.8 for deflection requirements. For CCTV and MVD

support structures, ensure maximum deflection at top of pole does not exceed 2.0 percent of
pole height.

e Assume the combined minimum weight of a messenger cable bundle (including messenger
cable, signal cable and detector lead-in cables) is 1.3 Ibs/ft. Assume the combined minimum
diameter of the cable bundle is 1.3 inches.

e All CCTV and MVD poles shall meet the compact section limits per section 5.7.2 along with
Table 5.7.2-1. Minimum thickness of CCTV and MVD pole shafts shall be %-inch.
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All CCTV and MVD poles shall use full-penetration groove weld tube-to-transverse plate
connection with backing ring. Refer to Metal Pole Standard Drawing Sheet M9 for details.
Fillet-welded tube-to-transverse-plate connections are not permitted.

Unless otherwise specified by special loading criteria, the following computed surface area for
ice load on signal heads shall be used:

e 3-section, 12-inch, Surface area: 26.0 ft?

e 4-section, 12-inch, Surface area: 32.0 ft? %
e 5-section, 12-inch, Surface area: 42.0 ft?

Design a base plate for each pole. The minimum base plate thickness f
determined by the following criteria:

Case 1 Circular or rectangular solid base plate with the upright pole wel;leme top surface of

base plate with full penetration butt weld, where no stiffeners arg provided. A’base plate with a
small center hole, which is less than 1/3 of the upright diameter, c@ed concentrically with

the upright pole, may be considered as a solid base plate.
The magnitude of bending moment in the base plate, induuN e anchoring force of each
anchor bolt is M = (P x D1) / 2, where

M = bending moment at the critical sectign of tig base plate induced by one (1) anchor

bolt

P = anchoring force of each anchor baqlt \

D1 = horizontal distance between tNga olt center and the outer face of the upright,

or the difference between the bolt cirC% radius and the outside radius of the upright
Locate the critical section at the face of the"#ichor bolt and perpendicular to the bolt circle
radius. The overlapped part of two (%djaeent critical sections is considered ineffective.
Case 2 Circular or rectangul se plate with the upright pole socketed into and attached to the
base plate with two (2) lines t weld, and where no stiffeners are provided, or any base
plate with a center holem er in diameter than 1/3 of the upright diameter.

The magnitude of b ment induced by the anchoring force of each anchor boltis M = P
X Dg,

where P=a rce of each anchor bolt
D, =gorifntal distance between the face of the upright and the face of the anchor bolt

th le. The overlapped part of two (2) adjacent critical sections is considered ineffective.
If se plate thickness calculated for Case 2 is less than Case 1, use the thickness calculated
fo@Case 1.

e following additional requirements apply concerning pole base plates.

e Ensure that whichever case governs as defined above, the anchor bolt diameter is set to
match the base plate thickness. If the minimum diameter required for the anchor bolt exceeds
the thickness required for the base plate, set the base plate thickness equal to the required bolt
diameter.

L% critical section at the face of the anchor bolt top nut and perpendicular to the radius of
b
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e For all metal poles, use a full penetration groove weld with a backing ring to connect the pole
upright component to the base. Refer to Metal Pole Standard Drawing Sheet M3 or M4.

The Professional Engineer is wholly responsible for the design of all poles. Review and
acceptance of these designs by the Department does not relieve the said Professional Engineer of
his or her responsibility.

D. Strain Poles:
Refer to Metal Pole Standard Drawing Sheets M2 and M3 for fabrication details.

Provide two (2) messenger cable (span wire) clamps and associated hardware fofattd&h of
messenger cable. Ensure diameter of the clamp is appropriate to its location apand is
appropriately designed for adjustment from 1’-6” below the top, down to 6°-6” op of the
pole. Do not attach more than one (1) support cable to a messenger cable cl

Provide a minimum of three (3) 2-inch holes equipped with an associated colipligg and

weatherhead on the messenger cable load side of the pole to accommodate passaggf’of signal cables
from inside the pole. Provide galvanized threaded plugs for all unugd couplings at pole entrance
points. Refer to Metal Pole Standard Drawing Sheet M3 for fabricatags.

Provide designs with a 6” x 12” hand hole with reinforcingNgmewor €ach pole.

Provide a terminal compartment with cover and screws in each'Wple encompassing the hand hole
and containing a 12-terminal barrier type terminal block. Ryovide two (2) terminal screws with a
removable shorting bar between them for each term&\. urnish terminal compartment covers

attached to the pole by a sturdy chain or cable appr y % Engineer. Ensure chain or cable is
long enough to permit cover to hang clear of the % en?opening when cover is removed and is

strong enough to prevent vandalism. Ensure le will not interfere with service to cables in
the pole base.

Have poles permanently stamped above thé¥nd holes with the identification tag details as
shown on Metal Pole Standard D awingﬁeets M2 and M3.

Provide grounding lug(s) in t proximate vicinity of the messenger cable clamp for bonding

and grounding messenger cable. ust accept #4 AWG wire to bond messenger cables to the
pole in order to provide an ound fault circuit path. Refer to Metal Pole Standard Drawing
Sheet M6 for construc il

Install metal pol are, and fittings as shown on the manufacturer’s installation drawings.
Ensure the installed , vhen fully loaded, is within 1 degree 40 minutes (1°40") of vertical. Install
poles with the minuf, er’s recommended “rake.” Where required, use threaded leveling nuts to
establish ra

E. Qlast¥\rm Poles:
Reffer, tal Pole Standard Drawing Sheets M2 through M5 for fabrication details.

Fab e metal arm shaft from coil or plate steel that meet the requirements of ASTM A 595
GradeJA tubes. Provide arm shafts of round or near round (18 sides or more) cross-section, or multi-
bular cross-section with no less than six sides, having a uniform linear taper of 0.14 in/ft.
Construct shafts from one piece of single-ply plate or coil, eliminating circumferential weld splices.

Use the submerged arc process, or other NCDOT previously approved process suitable for arm
shafts, to continuously weld arm shafts along their entire length. The longitudinal seam weld shall be
finished flush to the outside contour of the base metal. Ensure arm shaft has no circumferential
welds except at the lower end joining the shaft to the arm flange plate. Use full penetration groove
welds with backing ring for all tube-to-transverse-plate connections in accordance with 1 Edition
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AASHTO. Provide welding that conforms to Article 1072-18 of the Standard Specifications, except
no field welding on any part of the arm shaft will be permitted unless approved by a qualified
Engineer.

After fabrication, hot-dip galvanize steel arm shafts and all assembly components per section
1076 of the Standard Specifications. Design arm shafts with weep holes large enough and properly
located to drain molten zinc during the galvanization process. Provide hot-dip galvanizing ongsteel
arm shafts that meets or exceeds ASTM Standard A-123, AASHTO M111, or an approve
equivalent. Perform repair of damaged galvanizing that complies with the following S a
Specifications article:

Repair of Galvanizing ..........ccccooiiiiiiiiiiiee e Article 1076-

Ensure metal arm shafts permit cables to be installed inside arm shafts. F rm shafts
used to accommodate cables, provide full-circumference grommets. Wire agces@hol€sSTor arm
flange plates should be deburred, non-grommeted, and oversized to fit around 4- diameter
grommeted wire access holes for shaft flange plates.

Provide a minimum of four (4) 1-1/2” diameter high strength bo ca‘nection between arm
plate and pole plate. Increase number of bolts to a minimum ofsix 2” diameter high strength

bolts when arm lengths are greater than 50°-0” long.
Provide designs with a 6” x 12” hand hole with reinforging fram€ for each pole.
Provide a terminal compartment with cover and gcrews Y each pole encompassing the hand hole
and containing a 12-terminal barrier type terminal bM
{

ide two (2) terminal screws with a
removable shorting bar between them for each term rnish terminal compartment covers

attached to the pole by a sturdy chain or cabl vedby the Engineer. Ensure chain or cable is
long enough to permit cover to hang clear of th artment opening when cover is removed and is
strong enough to prevent vandalism. Ensure chgigyor cable will not interfere with service to cables in

the pole base.
Have poles permanently stanfyed abo{e the hand holes with the identification tag details as shown

on Metal Pole Standard Drawin ts M2 and M4.

Provide a removable en stainless steel attachment screws for the end of each mast arm.
Ensure cap is cast alugi nforming to Aluminum Association Alloy 356.0F. Furnish cap
attached to arm with a st In or cable approved by the Engineer. Ensure chain or cable is long

clear of arm end opening when cap is removed.

tes and associated gussets and fittings for attachment of required mast arms.
As part of each Wgast Jrm attachment, provide a cable passage hole in pole to allow passage of cables

from pole i a rovide a grommeted 4-inch diameter cable passage hole on the shaft side of the
connecfi II0w passage of cables from pole to arm.
I arm plates and necessary attachment hardware, including bolts and brackets.
Pr two (2) extra bolts for each arm.

Pg¥vide arms with weatherproof connections for attaching to the pole shaft.
Provide hardware that is galvanized steel, stainless steel, or corrosive-resistant aluminum.

Install metal poles, hardware, and fittings as shown on the manufacturer’s installation drawings.
Ensure the installed pole, when fully loaded, is within 1 degree 40 minutes (1°40") of vertical. Install
poles with the manufacturer’s recommended “rake.” Where required, use threaded leveling nuts to
establish rake.
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Install horizontal-type arms with a manufactured rise preventing arm from deflecting below arm
attachment height.

Ensure maximum angular rotation of the top of mast arm pole does not exceed 1 degree 40
minutes (1°40'). Ensure allowable mast arm deflection does not exceed that allowed per 1% Edition
AASHTO. For all load combination limit states specified under Section 3 of 1% Edition AASHTO,
restrict tip of fully loaded arm from going below arm attachment point with the pole.

F. CCTV and MVD Poles:
Refer to Metal Pole Standard Drawing Sheets M2, M3 and M9 for fabrication det3

Furnish hand hole covers attached to the pole by a sturdy chain or cable approye
Engineer. Ensure chain or cable is long enough to permit cover to hang clear of 3
opening when cover is removed and is strong enough to prevent vandalism. agh or cable
will not interfere with service to cables in the pole shaft.

Furnish and install the required Air Terminal & Lightning Protection Syste described in the
“Air Terminal & Lightning Protection System” Project Special Prov@gions and as referenced in the
following Typical Details:

e CCTV and MVD Camera Installation for Metal PON erfal Electrlcal Service
e CCTV and MVD Camera Installation for Metal Pol Underground Electrical

Service
Have poles permanently stamped above the han ith the identification tag details as
shown on Metal Pole Standard Drawing Sheets M2; nd 9.
Provide a 2-inch hole equipped with an ed Ypupling and weather head approximately 5
feet below top of pole to accommodate passag V and MVD cables from inside pole to

CCTV and MVD camera.

Provide a 2-inch hole equipped with ag associated coupling and conduit fittings/bodies
approximately 18 inches above bgse of pae to accommodate passage of CCTV and MVD cables
from CCTV and MVD cabinet t ide of pole. Refer to Metal Pole Standard Drawing Sheet M3
for fabrication details.

Install CCTV and V[@ poles, hardware, and fittings as shown on the manufacturer’s
installation drawings. installed pole, when fully loaded, is within 0.5 degrees of vertical.

Where required, use leveling nuts to establish rake.
Comply witb ing requirements for CCTV and MVD Pole Anchor Bolts and Base
Plates:

es up to 40’-0” in length, provide a minimum of four (4) 2-inch diameter anchor
olts, and a minimum 2-inch-thick circular base plate. Provide anchor bolts of Grade
55 ksi, and base plate of Grade 50 ksi.

Poles greater than 40°-0” and up to 100°-0” in length, provide a minimum of eight (8)
2-inch diameter anchor bolts, and a minimum 2-inch-thick circular base plate.
Provide anchor bolts of Grade 55 ksi, and base plate of Grade 50 ksi.

Obtain the Structural Engineer’s approval for deviations from these requirements, prior to
shop drawing(s) submission.

G. Luminaire Arms:
Comply with the following for Steel Luminaire Arms:
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e Furnish tapered tube or standard weight black steel pipe conforming to ASTM A 53-90a,
Type E or Type S, Grade B or an approved equivalent.

e Provide welding conforming to Article 1072-18 of the Standard Specifications, except no
field welding on any part of the will be permitted unless approved by a qualified
Engineer.

e Hot-dip galvanize the structure in accordance with AASHTO M 111 or an apprgy€d
equivalent, once all fabricating, cutting, punching, and welding are completed.

e In accordance with National Electrical Code (NEC) Article 230.2(E), provilie

identification of the electrical source provider for the luminaire feede

]

information on a permanent label located in the pole hand hole near thg
raceway.
7.2. DRILLED PIER FOUNDATIONS FOR METAL POLES
Analysis procedures and formulas shall be based on AASHTO 1% Edition, la§St ACI-318 code
and the Drilled Shafts: Construction Procedures and Design Metho%WA-NHI-lO-OlG manual.
Design methods based on engineering publications or research pape e prior approval from
NCDOT. The Department reserves the right to accept or rejec& hdd used for the analysis.
Ensure deflection at top of foundation does not exceed 1 inch T&worst-case (Service Limit
State) lateral load.
Use LPILE Plus V6.0 or later for lateral analysi inputs, results and corresponding
graphs with the design calculations. \
Calculate skin friction using the a-meth
soils (Broms method will not be accepte
can be found in FHWA-NHI-10-016.
Omit first 2.5 feet for cohesive soilsyen calculating skin friction.
Assume a hammer efficiency&f 0.70%unless value is provided.
All CCTV and MVD pole dy hafts shall be a minimum of 4’-0” diameter. Refer to
Standard Drawing Nos. M

Design custom foufgatig
strain poles with cust g™ use actual shear, axial and moment reactions from the Standard
Strain Pole Foundati ection Table shown on Standard Drawing No. M8.

When poor ons are encountered, which could create an excessively large foundation
design, consi ay be given to allow an exemption to the maximum capacity design. The

Contractornusgain approval from the Engineer before reducing a foundation’s capacity. On
projecZ&Q poor soil is known to be present, the Contractor should have foundation designs

oh&ajve solls and the B-method for cohesion-less
ed descriptions of the “o” and “B” methods

0 re releasing poles for fabrication.

H e Contractor notify the Engineer if the proposed foundation is to be installed on a slope
ther han 8H: 1V or flatter.

A. Description:

Furnish and install foundations for NCDOT metal poles with all necessary hardware in
accordance with the plans and specifications.

Metal Pole Standards have been developed and implemented by NCDOT for use at signalized
intersections in North Carolina. If the plans call for a standard strain pole, then a standard
foundation may be selected from the plans. However, the Contractor is not required to use a
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standard foundation. If the Contractor chooses to design a non-standard site-specific foundation for
a standard strain pole or if the plans call for a non-standard site-specific pole, design the foundation
to conform to the applicable provisions in the NCDOT Metal Pole Standard Drawings and Section
B4 (Non-Standard Foundation Design) below. If non-standard site-specific foundations are designed
for standard QPL approved strain poles, the foundation designer must use the design moment
specified by load case on Metal Pole Standard Drawing Sheet M8. Failure to conform to this
requirement will be grounds for rejection of the design.

If the Contractor chooses to design a non-standard foundation for a standard strain

cost of the standard foundation. Any additional cost associated with a non-standag@™ge-s IC
foundation including additional materials, labor and equipment will be consid .@ to the
cost of the standard foundation. All costs for the non-standard foundation dgsig p# considered
incidental to the cost of the standard foundation.

B. Soil Test and Foundation Determination:

1. General:

Drilled piers are reinforced concrete sections, cast-in-place@itu‘,‘undisturbed material.

Drilled piers are of straight shaft type and vertical.
2. Soil Test:
Perform a soil test at each proposed metal pole ch ion§ Complete all required fill placement

and excavation at each pole location to finished grad rilling each boring. Soil tests
performed that are not in compliance with this requi be rejected and will not be paid.
Drill one boring to a depth of 26 feet within ot Ixdius of each proposed foundation.

Perform standard penetration tests (SPT) in 2§gordance with ASTM D 1586 at depths of 1, 2.5,
5, 7.5, 10, 15, 20 and 26 feet. Discontinue the g if one of the following occurs:

e Atotal of 100 blows have been awlied in any two consecutive 6-inch intervals.
e Atotal of 50 blows have b3 applied with < 3-inch penetration.

Describe each pole location \@w e project corridor in a manner that is easily discernible to
both the Contractor’s , ndNCDOT Reviewers. If the pole is at an intersection, label the

boring the “IntersectionQE (WQui¥ or SR #), (Street Name) and (Route or SR #), (Street Name),

County, Sj sset Inventory No. ”. Label borings with “B- N, S, E, W, NE,
NW, SE or SW” corr ing to the quadrant location within the intersection.

located between intersections, provide a coordinate location and offset, or
ffset. Pole numbers should be made available to the Drill Contractor. Include
inWe boring label if they are available. If they are not available, ensure the boring
labels oss-referenced to corresponding pole numbers. For each boring, submit a legible

d- or typed) boring log signed and sealed by a licensed Geologist or Professional

Engin egistered in North Carolina. Include on each boring the SPT blow counts and N-values at

ch g€pth, depth of the boring, hammer efficiency, depth of water table and a general description of
the soil types encountered using the AASHTO Classification System.

Borings that cannot be easily correlated to their specific pole location will be returned to the
Contractor for clarification; or if approved by the Engineer, the foundation may be designed using
the worst-case soil condition obtained as part of this project.

3. Standard Foundation Determination:
Use the following method for determining the Design N-value:

pole num
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N@l’ + N@Z.S' +.+ N@Deepest Boring Depth
Total Number of N values

Y = (N@l')2 + (N@Z.S')2 +o.+ (N@Deepest Boring Depth)2

Nyye =

zZ= N@l’ + N@Z.S' + et N@Deeepest Boring Depth

(Total Number of N values xY) — Z?
Nsrp pev =

(Total Number of N values) % (Total Number of N v%zlis
Design N-value equals lesser of the following two conditions: (LQ

Ny — (Ngrp pev % 0.45)

OR e

4 N ! + N 4 + N !
Average of First Four (4)N values :& @25 ; @s @7.5

Note: If less than four (4) N-values are obt \g&c se of criteria listed in Section 2
above, use average of N-value co% sefond condition. Do not include the N-
value at the deepest boring dep e calculations if the boring is discontinued
at or before the required boring defh because of criteria listed in Section 2 above.
Use N-value of zero (0) for weig hammer or weight of rod. If N-value is greater

than fifty (50), reduyce N-vwe to fifty (50) for calculations.
If standard NCDOT strain pg

are shown on the plans and the Contractor chooses to use
standard foundations, determineWg d pier length, “L,” for each signal pole from the Standard
Strain Pole Foundationg C 8) based on the Design N-value and the predominant soil
type. For each standard gl ion, submit a completed “Metal Pole Standard Foundation
Selection Form” sig e Contractor’s representative. Signature on form is for verification
purposes only. Inclu@DeSign N-value calculation and resulting drilled pier length, “L,” on each

collected irMygcortance with Section 2 (Soil Test) along with pole loading diagrams from the plans
to the ctor-selected pole Fabricator to assist in the pole and foundation design.

form. <r R
If non;@3 e-specific poles are shown on the plans, submit completed boring logs

If f the following occurs, the Standard Foundations Chart shown on the plans may not be
ed gid a non-standard foundation may be required. In such case, contact the Engineer.

e The Design N-value is less than four (4).

e The drilled pier length, “L”, determined from the Standard Foundations Chart, is greater than
the depth of the corresponding boring.

In the case where a standard foundation cannot be used, the Department will be responsible for
the additional cost of the non-standard foundation.
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Foundation designs are based on level ground around the traffic signal pole. If the slope around
the edge of the drilled pier is steeper than 8:1 (H:V) or the proposed foundation will be less than 10
feet from the top of an embankment slope, the Contractor is responsible for providing slope
information to the foundation Designer and to the Engineer so it can be considered in the design.

The “Metal Pole Standard Foundation Selection Form” may be found at:

https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx

If assistance is needed, contact the Engineer.

4, Non-Standard Foundation Design:

Design non-standard foundations based upon site-specific soil test informatiogreailectdi i
accordance with Section 2 (Soil Test). Design drilled piers for side resistance in % with
Section 10.8 of the 2014 AASHTO LRFD Bridge Design Specifications, 7" N YYggrcomputer
software LPILE version-6.0 or later manufactured by Ensoft, Inc. to analyze Uril i

computer software gINT V8i or later manufactured by Bentley Systems, Inc. wi
NCDOT gINT library and data template to produce SPT boring Iongrovide a drilled pier

foundation for each pole with a length and diameter resulting in hori |#ral movement less
than 1 inch at top of the pier, and horizontal rotational movemdnt les 1 inch at the edge of pier.
Contact the Engineer for pole loading diagrams of standard pofes¥ged for non-standard foundation
designs. Submit non-standard foundation designs including drawings, calculations, and soil boring
logs to the Engineer for review and approval before constr

C. Drilled Pier Construction:

tion.

Construct drilled pier foundation and Install anc asgemblies in accordance with the
Foundations and Anchor Rod Assemblies for Mgt s Standard Special Provision SP09-R005
located at:

https://connect.ncdot.gov/resources/Specifi®ons/Pages/2024-Specifications-and-Special-
Provisions.aspx P 4

7.3. METAL POLE RENMWALS
A. Description:

Remove and dispoge of etal support poles, and remove and dispose of existing
foundations, associatecx Its, electrical wires and connections.

B. Construction \
5. F S:

Remove oq;j)tly dispose of the metal support pole foundations including reinforcing steel,
e

electrical > anchor bolts to a minimum depth of 2 feet below the finished ground elevation.
At the tRygtor’s option, remove the complete foundation.
Metal Poles:
C Division Traffic Services regarding ownership of poles. If the Division chooses to

inigin these structures in their inventory for future use, permanently mark the pole with the signal
inventory number, asset inventory number or some identifying information that identifies where the
pole came from

Remove the metal support poles, and promptly transport the metal support poles from the
project. Use methods to remove the metal support poles and attached equipment that will not result
in damage to other portions of the project or facility. Repair damages that are a result of the
Contractor's actions at no additional cost to the Department.
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Transport and properly dispose of the materials.

Backfill and compact disturbed areas to match the finished ground elevation. Seed unpaved
areas.

Use methods to remove the foundations that will not result in damage to other portions of the
project or facility. Repair damages that are a result of the Contractor's actions at no cost to the
Department.

7.4. POLE NUMBERING SYSTEM

A. New Poles %
Attach an identification tag to each pole shaft section as shown on Metal Pole Sta@

“Typical Fabrication Details for All Metal Poles.”

B. Reused Poles
Do not remove the original identification tag(s) from the pole shaft sections.

identification tag based on the new location for any reused poles.
7.5. REUSED POLE SHAFTS

Provide shop drawings along with new foundation designs for ggvie pproval prior to
furnishing and/or installing any reused metal poles. Use the s quirements as specified for new
materials as stated above in these Special Provision.

7.6. REUSED MAST ARM SHAFTS

For reused pole shaft and mast arm combinations, it% le to use the original shafts and arms
that were used together at the time of original instal

7.7. MEASUREMENT AND PAYM

Actual number of metal strain signal poles (Wlhout regard to height or load capacity) furnished,
installed and accepted.

Actual number of reused metgl strairﬁgnal poles (without regard to height or load capacity)
installed and accepted.

Actual number of designs fo strain poles furnished and accepted.
Actual number of ngeta with single mast arms furnished, installed, and accepted.
Actual number of &“ with dual mast arms furnished, installed, and accepted.
Actual number etal poles with single mast arms installed and accepted.
Actual num ed metal poles with dual mast arms installed and accepted.
Actual esigns for mast arms with metal poles furnished and accepted.
of metal signal pole foundations removed and disposed.
A% ber of metal signal poles removed and disposed.
Ac umber of CCTV or MVD Metal Poles furnished, installed and accepted.
Agpual number of soil tests with SPT borings drilled furnished and accepted.
ctual volume of concrete poured in cubic yards of drilled pier foundation furnished, installed
and accepted.
No measurement will be made for foundation designs prepared with metal pole designs, as these
will be considered incidental to designing Traffic Signal , CCTV or MVD support structures.

Payment will be made under:
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Metal Strain SIGNAl POIE..........ooiiiie e
Install Reused Metal Strain Signal Pole...........cooiiiiiii e
Metal STrain POIE DESIGN.....ccuuiiiiiiie ettt st e e s e e ebe e e anee e
Metal Pole With SINGIe MAaSt AIM ..c..veiiiiiie e e
Metal Pole With DUal IMASE ATM ... e i
Install Reused Metal Pole with Single Mast Arm...........cccccvvveevinnviennieeneee e
Install Reused Metal Pole with Dual Mast Arm
Mast Arm with Metal PoIe DESIQN .......ccovvveriiiiiiiiie e B
Metal Pole Foundation Removal .............cccooiiiiiiiiiiiiiiee s

CCTV Oor MVD Metal POIE ... L
SOl TSttt e e e eereein e W e
Drilled Pier FOUNAtION .........oieeee e,

8. PROTECTIVE COATING FOR N

8.1. General

This special provision is intended for use as an a§d i treatment to metal traffic signal
structures installed in areas where maintaining an a%q earance is important and specified in
the project documents. The provision containg alfof uifements necessary to accomplish this
additional treatment to galvanized steel traffiC% uctures fabricated by a steel manufacturer
using their local powder coating/paint facility an®includes the material and shop certification
requirements. The provision also contains pay s for protective coating treatment to aluminum
signal and pedestrian pedestals that are S’1dard Specification items (See Section 1743 and
associated Standard Drawings). Tese aluminum pedestals are on the Qualified Product List (QPL),
and as such would not likely be e coated at the same facility and thus not bound by the
material certification requiresagL is provision. In this case, the pedestal supplier should comply
with Type 6 — Supplie otion as defined in Section 106-3 of the Standard Specification.

8.2.Description

POLES

0O

Protective ¢fati r metal poles is a supplemental durable color coating that is applied to
galvanized luminum traffic signal structures. Powder Coating is the preferred
supplemengal tective coating process for coating galvanized steel and aluminum structures.
Howe OMNghe purposes of this special provision, an Acrylic Primer and topcoat paint

i uded as an acceptable alternative when protective color coating is required.

Pr@viUe protective coating over galvanization for all steel poles including all necessary hardware
acg#rdance with the plans and specifications.

8.3. Materials

With the exception of aluminum components, furnish all metal poles with galvanic protection
along with a tough and durable application of protective coating. Aluminum components shall have
a durable powder coating application. Galvanization is not required for aluminum components.
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Furnish pole caps that have a low gloss powder finish applied over a hot-dipped galvanized
surface. Comply with the applicable provisions of Section 442-10 and 442-13 of the 2024 Standard
Specifications.

Ensure the selected color for protective coating has been verified and approved by the
Engineer prior to fabrication.

8.4. Facility Approval

The Department maintains an approved producer/supplier listing for various facility types aSpciagd
with this work, which include powder applicator (PA), structural steel galvanizer (SS@), agd
structural steel shop coating facilities (SCF). A complete list of approved facilitiegstgn be Found at
the following weblink: https://apps.ncdot.gov/vendor/ApprovedProducts/Producer.as) yrape the
coating shop facility prior to the application of any coating process. Submit acilty requests,
procedures, and documents electronically to:

Materials and Test

1801 Blue Ridge Road
Raleigh, NC 27607 e
Attn: Manufactured Products Engineer \

following:

e Qualified / Certified personnel toWganage the QC Program and to conduct Quality
Control tests

e Qualified / certified coate]
e Source and type olmQwder
e How the powder
e Powdergpp acility (heated or unheated)
e Surfac ent

e Surfa aration including profile

Powder Coating Shop Approval
A) Submit a quality control procedure that t y has established to ensure a quality
and durable coating. The quality cont% urggshall contain at a minimum the

. /ﬁ? n methods
W conditions (conventional or infrared)
Qring Temperature
@ Adhesion & Holiday Detection
e Repair Procedure
e Storage and protection of coated items
e Shipping and handling (packing, protection, and wrapping)

B) Submit a powder certification from the manufacturer

C) Submit the following to the Chemical Testing Engineer a minimum of four weeks prior to
coating application.
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1. Two test panels of ASTM A36 steel, ¥ or greater in thickness measuring 8 inches by
11 inches using the proposed color of the final coat; a powder coated over galvanized
test panel and a powder coated over un-galvanized test panel.

2. In addition, provide two (2) samples of the same or comparable material and
thickness as production pieces. Ensure production piece replicas do not exceed
twelve inches (12”) in length and width nor 50 pounds in weight.

3. Submit all test panels with inspection reports and records according to Standg;
Specifications, Section 442, Section 1072, Section 1076, and Section 1

4. Acceptance of the panels is determined by meeting the requirements,Q
4541 of 800 psi for both galvanized and un-galvanized and produc
panels.

5. Send all panels to:
Materials and Tests Unit

1801 Blue Ridge Road
Raleigh, NC 27607 4
Attn: Chemical Lab \

8.5. POWDER COATING

A. Galvanizing
Galvanize steel products in accordance with Se N f the Standard Specifications. Ensure
the fabricator or designated representative(s) thatis s ing”the components to be galvanized
communicates with the galvanizer to indicate gat vanized pieces will be powder coated to
avoid water or chromate quenching.

B. Surface Preparation
Comply with manufacturer’s ecomrﬁlded surface coating specifications, Steel Structure
Painting Council (SSPC) specificglgns and applicable articles of Section 442 (Painting Steel
Structures) of the Standard Specd @ »ns. Ensure that surface preparations and treatments are
performed and meet the re ome®’ of the above referenced specifications.
Some pole componengs, \QegHfically steel plates %2 inches or more in thickness, may need blast
cleaning prior to str\@ embly to remove impurities and non-metallic foreign materials.

Mechanically remo eld flux after structure is assembled

Degrease an@ steel structure for zinc coating after assembly using full immersion baths
and picklin in heat controlled caustic and acid solutions. Rinse and clean structure to
remove ca@acid solutions by immersion in a circulating fresh water bath. Immerse structure
inah Iled concentrated zinc ammonium chloride flux solution and air dry as a final prep

r galvanization.

Erfure that the surface preparation is no less than specified by the powder manufacturer’s
endations. Prepare all components to be coated in accordance with SSPC SP-2 (Hand Tool
Cleaning) and/or SSPC SP-3 (Power Tool Cleaning). Remove all drainage spikes, high spots,
protrusions or other surface defects using hand or power tools. Do not remove the galvanization
below the limits set forth in AASHTO M111.

Remove grease, oils, moisture, scale, rust or any other foreign matter prior to powder coating to
ensure ideal adhesion and coating performance. Prepare and coat the galvanized surface as soon as
possible after the galvanization process.
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C. Powder Coating Application and Curing

Prepare galvanized finish for powder coating by brush blasting in accordance with SSPC-SP7.
Ensure all threaded components of the structure are protected from damage during blasting process.

Use thermosetting powder resin that meets 5A or 5B classifications of ASTM D3359. Apply
powder coating electrostatically. Follow manufacturer’s recommended preheating requirements.
Ensure the topcoat finish is applied uniformly to all surfaces with a dry film thickness of begyfeen 3.0
to 5.0 mils. Cure the topcoat by heating the structure to manufacturer recommended temp t
the duration required to ensure complete and uniform bond.

D. Quality Control

Ensure the applicator provides all test reports and documentation and inspect t aterial
as outlined in the Standard Specifications, Section 442, Section 1072, Sectio ection
1080. Ensure the quality control inspection is kept separate from the produc®ongungtions.

E. Storage, Shipping, and Handling
Store all powder coated material inside or as directed by the Engigeer.
h

Protect the product from incurring damage during all shipp, g,‘énd storing activities.
&a
i

may pool; the Engineer
hods.

g,
Do not store the product directly on the ground or in areas wh
determines the effectiveness of all storage, shipping and handling

F. Repair of Powder Coated Material
Repair all damage to the coating by the original application as outlined in the coating
facility’s repair procedure. Ensure all repair areas mgetae ofginal requirements for adhesion as
stated in this Project Special Provision. Q

Photograph, document, and report all dama delivery to the project site prior to
unloading. Provide documented damage notifi ns to the Engineer or to their authorized
representative so the application firm carr?e notitied. The Engineer has the authority to accept or
reject the material as outlined in §ge Star®ard Specifications.

Submit to the Engineer a repg ocedure for damaged coatings which occur during storage,
mm ¥n. Utilize a liquid paint approved by the Department,

transporting, handling and or InS\g
compatible with the po product. Ensure all repair areas demonstrate an adhesion rating

of 400 psi in accordanceNINGAFTM D-4541. Obtain Engineer’s acceptance of the final finish.

8.6.ACRY R AND TOPCOAT PAINT SYSTEM

A
Follo@T procedures for Powder Coating over Galvanizing. Provide an Acrylic Primer
and to, n a substitute for powder coating is necessary.
r pplemental coating for all mast arms with metal signal poles and all necessary
hardwgre tor the signalized intersection in accordance with the Structural Steel Shop Coatings
ogrgm, NCDOT Standard specifications — sections 442 and 1080, as contained herein, and as

shown on the plans. The Structural Steel Shop Coatings Program can be found at the following link:
https://connect.ncdot.gov/resources/Materials/MaterialsResources/Structural%20Steel%20Shop%20
Coatings%20Program.pdf

Ensure all painting work for new structures, except field touch-up and bolt painting is performed
in the shop.
Coatings Shop Approval
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Use only NCDOT approved shop coating facilities meeting the requirements outlined in the
current edition of the Structural Steel Shop Coatings Program. This program is available on the
Materials and Tests website. Structural Steel Shop Coatings Program.pdf (ncdot.gov)

Provide shop certification in accordance with the Structural Steel Shop Coatings Program (Shop
facilities that are currently certified and in good standing with the American Institute Steel
Construction (AISC) / Sophisticated Paint Endorsement (SPE) and/or the Society of Protecti
Coatings (SSPC) Qualification Procedure Three (QP-3).

B. Surface Preparation

Ensure all surface preparation is not less than that specified by the paint man er’
recommendations.

Clean galvanized surfaces to be painted with a 2,500-psi pressure washe 0 aces to dry
completely before beginning surface preparation.

Ensure all components to be coated are prepared in accordance with SSPC S (Hand Tool
Cleaning and or SSPC SP-3 (Power Tool Cleaning). Smooth high sffats and rough edges, such as
metal drip lines, of galvanized surfaces in accordance with ASTM . I$Q not remove the
galvanization below the limits set forth in AASHTO M111.

Perform abrasive sweep blasting in accordance with ASTM D®886. Refer to this section for a
description of the abrasive blast material to be used. Use a/naterial and technique capable of
stripping action to remove corrosion products and tqprovidg a rough surface profile while leaving
base zinc layers intact. &

ai

Blow down all blasted surfaces with clean com 0 provide a clean, dry surface.
Ensure all surfaces are free of visible zin s owinc hydroxides.

C. Materials

Use an approved/qualified waterbornegoaint meeting the requirements of NCDOT Standard
specification section 1080. Do n@apply“paint until each batch has been tested by the Department.

Provide color as specified in the act documents.
Ensure all paint us 0@0 ract is produced by the same manufacturer.
D. Painting
Apply paint | rggince with the requirements of the Structural Steel Shop Coatings Program,
Section 442 anc%)n 1080 of the Standard Specifications as modified herein.
Q System for Paint over Galvanize
Acrylic Primer and Topcoats
Coat Material Mils Dry/Wet Film =~ Mils Dry/Wet Film
Thickness Thickness
Minimum Maximum
Primer 1080-9 White 3.0 DFT 5.0 DFT
Stripe 1080-9 * 4.0 WFT 7.0 WFT
Topcoat  1080-9 * 2.0 DFT 4.0 DFT
Total 5.0 DFT 9.0 DFT
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*Ensure the selected color for protective coating has been verified and approved by the
Engineer prior to fabrication.

The time between blast and coating application shall be in accordance with ASTM D6386
time requirements. In no case shall the prepared surface extend beyond 8 hours.
Mask off and do not paint all data plates and faying surfaces prior to application.
Spray apply all coatings except for the stripe coat. Brush apply the stripe coat to all pla
welds, bolt holes and bolts prior to applying the finish coat.

E. Curing
Follow manufacturer recommendations. Q
F. Inspection
Quiality Control shall conduct the required quality control tests as outlined in tructural Steel

Shop Coatings Program and report the minimum information required by the appfopriate ASTM test
methods. At a minimum, quality control forms shall be on compan terhfﬁj with logo that
provides a daily inspection report form equivalent to the inforw ired'on the M&T-611

0

Form. The M&T-611 Form can be found in the Structural Ste Coatings Program. Dry Film
Thickness (DFT) measurements shall be obtained on all coating lay®s, including the galvanized
layer and shall incorporate the use of a Type 2 gauge as de§ined in SSPC PA-2.

Ensure all material is of a uniform appearance f\ drips, and sags.
G. Handling 6
Do not handle, ship, or erect coated members§ntil paint is thoroughly dry.

Protect all shipping and handling eithrom the coating facility to project site and or storage site
to area(s) to construction location$om incurring damage to product. Wood blocks and nylon slings
are recommended for securing, ad hoisting or storing members.

H. Repair of @oating
Repair damage o the galvanized portion of the coating during shipment or installation

in accordance with s 1076-7 and 1080-7 of the Standard Specifications. Repair damage
occurring to the rtion of the coating during shipment or installation by applying 4.0-7.0 wet
mils of topc ith @brush or roller and feather or taper this to be level with the surrounding areas.

SUREMENT AND PAYMENT
umber of strain poles with protective coating applied furnished, installed, and accepted.

Agpual number of single mast arm poles with protective coating applied furnished, installed, and
cepted.

Actual number of dual mast arm poles with protective coating applied furnished, installed, and
accepted.

Actual number of signal TYPE | pedestals with protective coating applied furnished, installed,
and accepted.
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Actual number of signal TYPE Il pedestals with protective coating applied furnished, installed,
and accepted.

Actual number of signal TYPE I11 pedestals with protective coating applied furnished, installed,
and accepted.

Payment will be made under:

Protective Coating for Strain Pole ( ) et ————
Protective Coating for Single Mast Arm Pole ( ) e P
Protective Coating for Dual Mast Arm Pole (  IRUTPPUUUUOTIUUPURRRTTY. SO R
Protective Coating for TYPE | Pushbutton Post ( ) et
Protective Coating for TYPE 11 Signal Pedestal ( ) e 3
Protective Coating for TYPE I1I Signal Pedestal ( ) ITTUUPUTUN (0 P

9. ETHERNET EDGE SWITC
Furnish and install a managed Ethernet edge switch as specified b ‘ t%t is fully compatible,
interoperable, and completely interchangeable and functional in We eXisting City, Division, or
Statewide traffic signal system communications network.

9.1. DESCRIPTION
A. Ethernet Edge Switch:

Furnish and install a hardened, field Ethernet ed§g sWgch@hereafter “edge switch”) for the traffic
signal controller or ITS device as specified b n¥dre that the edge switch provides wire-speed,
fast Ethernet connectivity at transmission rates megabits per second from each remote traffic
signal controller or ITS device location to the g switches.

Contact the City or NCDIT to arrangfor the programming of the new Field Ethernet Switches
with the necessary network confifyation data, including but not limited to, the IP Address, Default
Gateway, Subnet Mask and VL information. Provide a minimum ten (10) working days
notice to allow the City or rogram the new devices.

Network Manageme are.

9.2. MARERIALS
A. be
E% the edge switch is fully compatible and interoperable with the trunk Ethernet network

B. Network al :
Ensure that the e@w h is fully compatible with the existing City, Division, or Statewide
0

f that the edge switch supports half and full duplex Ethernet communications.

Fulnish an edge switch that provide 99.999% error-free operation, and that complies with the
nic Industries Alliance (EIA) Ethernet data communication requirements using single-mode
fiber-optic transmission medium and copper transmission medium. Ensure that the edge switch has a
minimum mean time between failures (MTBF) of 10 years, or 87,600 hours, as calculated using the
Bellcore/Telcordia SR-332 standard for reliability prediction.

B. Compatibility Acceptance

The Engineer has the authority to require the Contractor to submit a sample Field Ethernet
Switch and SFP along with all supporting documentation, software and testing procedures to allow a
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compatibility acceptance test be performed prior to approving the proposed Field Ethernet Switch
and Field Ethernet Transceiver for deployment._The Compatibility Acceptance testing will ensure
that the proposed device is 100% compatible and interoperable with the existing City,

Division, or Statewide Signal System network, monitoring software and Traffic Operations

Center network hardware. Allow fifteen (15) working days for the Compatibility Acceptance

Testing to be performed

C.

Standards:

Ensure that the edge switch complies with all applicable IEEE networking standar heriet
communications, including but not limited to:

IEEE 802.1D standard for media access control (MAC) bridges used
Tree Protocol (STP);

IEEE 802.1Q standard for port-based virtual local area networks
IEEE 802.1P standard for Quality of Service (QoS);

IEEE 802.1w standard for MAC bridges used with the Rgoid Spanning Tree Protocol
(RSTP); )

IEEE 802.1s standard for MAC bridges used with tig M Spanning Tree Protocol;
IEEE 802.1x standard for port based network acce:Nol, including RADIUS;

IEEE 802.3 standard for local area network (LAN) and nTetropolitan area network

(MAN) access and physical layer specifications
IEEE 802.3u supplement standard regarN

J ase TX/100 Base FX;

e |EEE 802.3x standard regarding flow coMgoNyithgull duplex operation; and

o |FC 2236 regarding IGMP v2 corfiglichge.

e |EEE 802.1AB Link Layer Discove col (LLDP)

e |EEE 802.3ad Ethernet Link Aggre n

e |EEE 802.3i for 10BASE-T (18 Mbit/s over Fiber-Optic)

e |EEE 802.3ab for 1008ASE-T (1Gbit/s over Ethernet)

e |EEE 802.3z for 100 -X (1 Ghit/s Ethernet over Fiber-Optic)

D. Functional:

Ensure that the edg@pports all Layer 2 management features and certain Layer 3

features related to m@ ata transmission and routing. These features shall include, but not be
limited to:

An @aling/convergence rate that meets or exceeds specifications published in the
1D standard.

%FP healing/convergence rate that meets or exceeds specifications published in the
% 802.1w standard.

n Ethernet edge switch that is a port-based VLAN and supports VLAN tagging that
meets or exceeds specifications as published in the IEEE 802.1Q standard, and has a
minimum 4-kilobit VLAN address table (254 simultaneous).

A forwarding/filtering rate that is a minimum of 14,880 packets per second for 10
megabits per second and 148,800 packets per second for 100 megabits per second.

A minimum 4-kilobit MAC address table.

Support of Traffic Class Expediting and Dynamic Multicast Filtering.

Support of, at a minimum, snooping of Version 2 & 3 of the Internet Group Management
Protocol (IGMP).
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e Support of remote and local setup and management via telnet or secure Web-based GUI
and command line interfaces.

e Support of the Simple Network Management Protocol version 3 (SNMPv3). Verify that
the Ethernet edge switch can be accessed using the resident EIA-232 management port, a
telecommunication network, or the Trivial File Transfer Protocol (TFTP).

e Port security through controlling access by the users. Ensure that the Ethernet ed
switch has the capability to generate an alarm and shut down ports when an un wed
user accesses the network.

e Support of remote monitoring (RMON-1 & RMON-2) of the Ethernet age

e Support of the TFTP and SNTP. Ensure that the Ethernet edge switch gupmgrts
mirroring for troubleshooting purposes when combined with a net % gel.
E. Physical Features:

Ports: Provide 10/100/1000 Mbps auto-negotiating ports (RJ-45) copper Fa ernet ports for
all edge switches. Provide auto-negotiation circuitry that will autorgatically negotiate the highest
possible data rate and duplex operation possible with attached devic po'gng the IEEE 802.3
Clause 28 auto-negotiation standard.

Optical Ports: Ensure that all fiber-optic link ports operate at L0 or 1550 nanometers in single
mode. Provide Type LC connectors for the optical ports, agspecified in the Plans or by the Engineer.
Do not use mechanical transfer registered jack (MTRJ) onnectors.

Provide an edge switch having a minimum of t ical'§00/1000 Base X ports capable of
transmitting data at 100/1000 megabits per s or@ thdt each optical port consists of a pair of
fibers; one fiber will transmit (TX) data and oI Il receive (RX) data. Ensure that the optical
ports have an optical power budget of at least 15 @B. Provide small form-factor pluggable modules

(SFPs) with a maximum range that meets or e ds the distance requirement as indicated on the
Plans. P 4

itch that includes a minimum of four copper ports. Provide
egotiate speed (i.e., 10/200/1000 Base) and duplex (i.e., full
(JOU Base TX ports meet the specifications detailed in this section
802.3 standard pinouts. Ensure that all Category 6 unshielded

Copper Ports: Provide an edg
Type RJ-45 copper ports and tha
or half). Ensure that al] 10/ 00
and are compliant with ‘<é§

i ir/shi : air network cables are compliant with the EIA/TIA-568-B standard.

twisted pair/shielded
Port Security; @wat the edge switch supports/complies with the following (remotely)
minimum requirgmer§s:

to configure static MAC addresses access;

Wity to disable automatic address learning per ports; know hereafter as Secure Port.
cure Ports only forward; and

rap and alarm upon any unauthorized MAC address and shutdown for programmable
duration. Port shutdown requires administrator to manually reset the port before
communications are allowed.

F. Management Capabilities:

Ensure that the edge switch supports all Layer 2 management features and certain Layer 3
features related to multicast data transmission and routing. These features shall include, but not be
limited to:
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An STP healing/convergence rate that meets or exceeds specifications published in the
IEEE 802.1 D standards;
An RSTP healing/convergence rate that meets or exceeds specifications published in the
IEEE 802.1w standard;
An Ethernet edge switch that is a port-based VLAN and supports VLAN tagging that
meets or exceeds specifications as published in the IEEE 802.1Q standard, and haga
minimum 4-kilobit VLAN address table (254 simultaneous);
A forwarding/filtering rate that is a minimum of 14,880 packets per second
megabits per second, 148,800 packets per second for 100 megabits per secgd gd
1,488,000 packets per second for 1000 megabits per second,;
A minimum 4-kilobit MAC address table;
Support of Traffic Class Expediting and Dynamic Multicast Filtefling
Support of, at a minimum, snooping of Version 2 & 3 of the Internet frg@p Management
Protocol (IGMP);
Support of remote and local setup and management via t@get or %cure Web-based GUI
and command line interfaces; and
Support of the Simple Network Management Proto& P). Verify that the Ethernet
edge switch can be accessed using the resident E1A-232%anagement port, a
telecommunication network, or the Trivial Filegransfer Protocol (TFTP).

minimum requirements:

Network Capabilities: Provide an edge switch th ts/complies with the following
Provide full implementation of | ping (RFC 2236);
Provide full implementation of SN 1, SNMPv2c, and/or SNMPv3;
Provide support for the following N-I groups, at a minimum:
- Part 1: Stagistics , - Part 3: Alarm

- Part 2: Higlg
Provide support for tRe

- Part 9: Event
pwing RMON-2 groups, at a minimum:

- rt @ress Map - Part 17:Layer Matrix
- P yer Host - Part 18:User History
Capable oring any port to any other port within the switch;

Mee 802.1Q (VLAN) standard per port for up to four VLANS;
e WFEE 802.3ad (Port Trunking) standard for a minimum of two groups of four

word manageable;

Inet/CLI;

TTP (Embedded Web Server) with Secure Sockets Layer (SSL); and

Full implementation of RFC 783 (TFTP) to allow remote firmware upgrades.

Network Security: Provide an edge switch that supports/complies with the following (remotely)
minimum network security requirements:

0 Multi-level user passwords;
0 RADIUS centralized password management (IEEE 802.1X);
0 SNMPv3 encrypted authentication and access security;
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o0 Port security through controlling access by the users: ensure that the Ethernet edge switch
has the capability to generate an alarm and shut down ports when an unauthorized user
accesses the network;
0 Support of remote monitoring (RMON-1&2) of the Ethernet agent; and
0 Support of the TFTP and SNTP. Ensure that the Ethernet edge switch supports port
mirroring for troubleshooting purposes when combined with a network analyzer.

G. Electrical Specifications:

Ensure that the edge switch operates and power is supplied with 115 volts of alternfiting cu
(VAC). Ensure that the edge switch has a minimum operating input of 110 VAC aggd a®ma m
operating input of 130 VAC. Ensure that if the device requires operating voltageotheNtha@f120
VAC, supply the required voltage converter. Ensure that the maximum pow ~ (Bon does not
exceed 50 watts. Ensure that the edge switch has diagnostic light emitting digde , Including
link, TX, RX, speed (for Category 6 ports only), and power LEDs.

H. Environmental Specifications:

Ensure that the edge switch performs all of the required function%g%d after being
subjected to an ambient operating temperature range of -30 dedies t#163 degrees Fahrenheit as
defined in the environmental requirements section of the NE standard, with a
noncondensing humidity of 0 to 95%.

Provide certification that the device has successfll leted environmental testing as defined
in the environmental requirements section of the N T tandard. Provide certification that the
device meets the vibration and shock resistange rgqui ts*0f Sections 2.1.9 and 2.1.10,
respectively, of the NEMA TS 2 standard. En e edge switch is protected from rain, dust,

corrosive elements, and typical conditions found ¥ a roadside environment.
The edge switch shall meet or exceed th?}llowmg environmental standards:

IEEE 1613 (electric uthity substations)

e§c industrial)

IEC 61000-
e EMF-F 5 CISPR (EN5502) Class A
Cable:

I. Ethe
Furnish a@re-terminated/pre-connectorized Ethernet patch cable with each edge switch.
Furnish Etgern ch cables meeting the following physical requirements:

. g (W)-foot length
( @ gory 6 or better
e YFactory-installed RJ-45 connectors on both ends

Molded anti-snag hoods over connectors
e Gold plated connectors
e Copper-clad aluminum is NOT allowed.

Furnish Fast Ethernet patch cords meeting the following minimum performance requirements:

e TIA/EIA-568-B-5, Additional Transmission Performance Specifications for 4-pair 100 Q
Enhanced Category 6 Cabling
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e Frequency Range: 1-100 MHz

e Near-End Crosstalk (NEXT): 30.1dB

e Power-sum NEXT: 27.1dB

e Attenuation to Crosstalk Ratio (ACR): 6.1 dB

e Power-sum ACR: 3.1dB

e Return Loss: 10dB

Propagation Delay: 548 nsec

9.3. CONSTRUCTION METHODS :
A. General: Q

Ensure that the edge switch is UL listed.

Verify that network/field/data patch cords meet all ANSI/EIA/TIA requifemdhtsggfor Category 6
four-pair unshielded twisted pair cabling with stranded conductors and RJ45 congfctors.

Contact the City, Division, or NCDIT a minimum of 10 workin S pr'&r to installation to
allow for the programming of the edge switch.

B. Edge Switch:

Mount the edge switch inside each field cabinet by secyrely fastening the edge switch to the
upper end of the right rear vertical rail of the equipmengrac§ using manufacturer-recommended or
Engineer-approved attachment methods, attachmen\ and fasteners.

Ensure that the edge switch is mounted sgcurgly |
technicians without blocking access to other e8
length of cable that has connectors on both ends,
patching facilities and/or equipment.

9.4. MEASURMENT A PA\&IENT

Ethernet edge switch will be ured and paid as the actual number of Ethernet edge switches
furnished, installed, and accepte

cal¥inet and is fully accessible by field
. Verify that fiber-optic jumpers consist of a
imarily used for interconnecting termination or

No separate measu be made for Ethernet patch cable, small form factor pluggable
modules (SFPs), power C unting hardware, nuts, bolts, brackets, or edge switch programming
as these will be con idental to furnishing and installing the edge switch.

Payment wi

Ethern@ ...................................................................................................... Each
% 10. COMMUNICATIONS SYSTEM SUPPORT EQUIPMENT
10 ESCRIPTION

Fy¥nish communications system support equipment with all necessary hardware in accordance
with the plans and specifications.
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10.2. MATERIALS

A. General:

Furnish equipment with test probes/leads, batteries (for battery-operated units), line cords (for
AC-operated units), and carrying cases. Provide operating instructions and maintenance manuals
with each item.

Before starting any system testing or training, furnish all communications system supp%

equipment.

B. Fiber-Optic Support Equipment

Furnish a fully functional fiber-optic restoration kit consisting of the foll

1. Fiber-optic Restoration Kit: &
I

(minimum):

Plier-type strippers
Non-niks fiber stripper tool with procedures
Buffer tube stripper tool with procedures m .
Fiber-optic Cleaver (average cut less than 0.5 degrees fggm p icular) Diamond Blade
Screw driver set \
48 Alcohol wipes
Tape, %-inch, electrician
Chemical removal wipes
Metal ruler
Tweezers
Crimping pliers
Mechanical Splice Manual
Mechanical Splice Fixture
al sp{ces

12, Non-adhesive, mechay
2 Mechanical Splice Tra 2
)

Mechanical Splice Devices, Compatible with the Interconnect
affic Signal Controller Cabinets

Centers being installegyd
Scissors
Hard-sided, patN ge case

2. Fiber-op er Meter:
Furnish fibeSopt'z ower meters for measuring absolute power and link losses, as well as
monitoring

I range ....ccooevevvieene, 750 nm to 1700 nm
ed wavelengths .......... 850, 1310, and 1550 nm
r

Is and testing threshold levels. Provide the following features:

103V * 3 percent (+ 0.1 dB) at -20 dBm at 70 degrees F
at calibrated wavelengths
Readout resolution ................. 4 digits, 0.01 dBm
Display oo, Backlit LCD
Fiber-optic connector ............. ST type
Power-up stabilization ............ Less than five seconds at ambient temperature
Tone threshold settings .......... User selectable from 1 to 35 dB, plus OFF

Analog output port
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Voltage ...ocoovvveeneiiiens 0to+ 1V FSD of linear power range
Output impedance............. 5 kilohms, nominal
e Temperature
Operating .......c.ccoeevruenennen. 3210 122 degrees F
StOrage ....oooeeeveeiieineens 0 to 150 degrees F
e Relative humidity ................... 5 to 95 percent, non-condensing
o Battery power ........cccceceveenene Alkaline: 28 hours; NiCad: 8 hours (recharger and NiC

batteries provided)
e Carrying case
3. Optical Light Generator:

Furnish optical light generators for measuring absolute power and link I&ses§as Well as
monitoring power levels and testing threshold levels. Provide the following feat

e Calibrated wavelengths .......... 1310 nm, and 1550 nm
®  ACCUIACY ..ovevereririeinienieeeiens 3 percent at 70 degrees F at cali \A&lelengths
e Fiber-optic connector ............. ST type
e Power-up stabilization ............ Less than five seconds at ambWgt temperature
e Temperature
Operating .......c.ccoevruenennen. 3210 122 degrqes
StOrage ....oooeeevieeieieens -10 to 150 de X
e Relative humidity .................. 5t0 95 @ onflensing
o Battery power ........ccccecevenene Alkaline: ; NiCad: 8 hours (recharger and NiCad

e Carrying case
4, SMFO Transceiver

Furnish SMFO transceivers @ | to the type installed in the traffic signal controller cabinets
to be used for emergency re a1 the system and the fiber-optic communications system.

5. Ethernet Ex/i (For Emergency Restoration):

Furnish Etherne itch identical to the type installed in the traffic signal controller

or Er‘(ergency Restoration):

cabinets to be us rgency restoration of the system and the fiber-optic communications
system.
C. Wirel 10 Support Equipment

. eless Radio Modem

ur ireless radio modem identical to the type installed in the traffic signal controller
cabinés to be used for emergency restoration of the system and the wireless communications

2. Lightning Arrestor

Furnish wireless radio lightning arrestors identical to the type installed in the traffic signal
controller cabinets to be used for emergency restoration of the transient voltage suppression
equipment.
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10.3. MEASUREMENT AND PAYMENT

Actual number of fiber-optic restoration kits furnished and accepted.
Actual number of fiber-optic power meters furnished and accepted.
Actual number of optical light generators furnished and accepted.
Actual number of fiber-optic transceivers furnished and accepted.
Actual number of Ethernet Edge Switch furnished and accepted.
Actual number of wireless radio modems furnished and accepted.
Actual number of wireless radio lightning arrestors furnished and accepted. Q
Payment will be made under:

Furnish Fiber-optic Restoration Kit...........cccccviiiiiiiiiieiiee e
Furnish Fiber-optic POwer Meter...........oooveiiiiiiiei e,

Furnish Fiber-optic Light Generator
Furnish Fiber-optic TranSCeIVer.........ccccoviieiiiieiiiiie e

Furnished Ethernet Edge Switch..........cccoooeiiiiiiiii LS

Furnish Wireless Radio MOUBM .......ocuviiiiiiiiiiieiiee e
Furnish Wireless Lightning Arrestor

11. DIGITAL CC QERAASSEI\/IBLY

11.1. DESCRIPTION

Furnish and install a Digital CCTyCamera Assembly as described in these Project Special
Provisions. All new CCTV camé®s shall be fully compatible with the video management software
currently in use by the Region a Statewide Traffic Operations Center (STOC). Provide a Pelco
Spectra Enhanced low lig
minimum zoom or a
Provisions.

11.2. MAT

A. General
Furni% all new CCTV camera assembly at the locations shown on the Plans and as

approv ngineer. Each assembly consists of the following:

ome CCTV color digital signal processing camera unit with zoom lens, filter, control
uit, and accessories in a single enclosed unit

o J A NEMA-rated enclosure constructed of aluminum with a clear acrylic dome or approved
equal Camera Unit housing.

e Motorized pan, tilt, and zoom

e Built-in video encoder capable of H.264/MPEG-4 compression for video-over IP
transmission

e Pole-mount camera attachment assembly
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e A lightning arrestor installed in-line between the CCTV camera and the equipment cabinet
components.

e All necessary cable, connectors and incidental hardware to make a complete and operable
system.

B. Camera and Lens
1. Cameras

Furnish a new CCTV camera that utilizes charged-coupled device (CCD) technol@gy r%
Complementary Metal-Oxide-Semiconductor (CMQOS) technology. The camera eelt
following minimum requirements:

e Video Resolution: Minimum 1920x1080 (HDTYV 1080p)
e Aspect Ratio: 16:9
e Overexposure protection: The camera shall have built-in circuitry or a jf0tection

device to prevent any damage to the camera when pointedft strong light sources,
including the sun 4

e Low light condition imaging
e Wide Dynamic Range (WDR) operation

e Electronic Image Stabilization (EIS)

e Automatic focus with manual override
2. Zoom Lens \

Furnish each camera with a motorized z
system or approved equivalent with automatic I
spot filter. Furnish lenses that meet the followi

t is a high-performance integrated dome
rol with manual override and neutral density
ptical specifications:

e 30X minimum optical zoonwd 12X minimum digital zoom
e Preset positioning: mMmum of 128 presets

The lens must be capa automatic and remote manual control iris and focus override
operation. The lens m ifped for remote control of zoom and focus, including automatic
movement to any of the D om and focus positions. Mechanical or electrical means must be
provided to protect @ goPs from overrunning in extreme positions. The operating voltages of the

lens must be co & 1th the outputs of the camera control.

3. unication Standards:

Th \/ Camera shall support the appropriate NTCIP 1205 communication protocol (version

1.08 @% ONVIF Profile G protocol, or approved equal.

Networking Standards:

etwork Connection: Minimum 10/100 Mbps auto-negotiate
Frame Rate: 30 to 60 fps
Data Rate: scalable
Built-in Web Server
Unicast & multicast support

Two simultaneous video streams (Dual H.264 and MJPEG):
0 Video 1: H.264 (Main Profile, at minimum)
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0 Video 2: H.264 or MJPEG
. Supported Protocols: DNS, IGMPv2, NTP, RTSP, RTP, TCP, UDP, DHCP, HTTP,
IPv4, IP6
e 130 db Wide Dynamic Range (WDR)

The video camera shall allow for the simultaneous encoding and transmission of the
digital video streams, one in H.264 format (high-resolution) and one in H.264 or MJ
format (low- resolution).

Initially use UDP/IP for video transport and TCP/IP for camera control transpgrt &nle
otherwise approved by the Engineer.

The 10/100BaseTX port shall support half-duplex or full-duplex and pr gotiation
and shall be initially configured for full-duplex.

The camera unit shall be remotely manageable using standard network applid#tions via web
browser interface administration. Telnet or SNMP monitors shall b videg‘.

C. Camera Housing
Furnish new dome style enclosure for the CCTV assemblwp each housing with mounting
assembly for attachment to the CCTV camera pole. The enclosures Tust be equipped with a
sunshield and be fabricated from corrosion resistant alumirfym and finished in a neutral color of
weather resistant enamel. The enclosure must meet ®¢ NEMA 4X ratings. The viewing area
of the enclosure must be tempered glass. The pend st nieet NEMA Type 4X, IP66 rating and
use 1-1/2-inch NPT thread. The sustained o \@aerature must be -50 to 60C (-58 to 144F),
condensing temperature 10 to 100% Relative 109 (RH).

D. Pan and Tilt Unit

Equip each new dome style assembWith a pan and tilt unit. The pan and tilt unit must be
integral to the high-performance Wgegrated dome system. The pan and tilt unit must be rated for
outdoor operation, provide dyna NLaking for instantaneous stopping, prevent drift, and have
minimum backlash. The pagss

ofphase induction type, continuous duty, instantaneous reversing
ning: minimum of 128 presets
cy for improved Pan and Tilt Control
lass A; UL/cUL Listed

e Pan: contin®guNEbQDegrees rotation
o Tilt: up/% to -90 degrees minimum

¥ \Aq Q thernet Encoder
nish cameras with a built-in digital video Ethernet encoder to allow video-over-1P
ssion. The encoder units must be built into the camera housing and require no additional
equipment to transmit encoded video over IP networks.

Encoders must have the following minimum features:
e Network Interface: Ethernet 10/100Base-TX (RJ-45 connector)
e Protocols: IPv4, Ipv6e, HTTP, UpnP, DNS, NTP, RTP, RTSP, TCP, UDP, IGMP, and
DHCP
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e Security: SSL, SSH, 802.1x, HTTPS encryption with password-controlled browser

interface

Video Streams: Minimum 2 simultaneous streams, user configurable

Compression: H.264 (MPEG-4 Part 10/AVC)

Resolution Scalable: NTSC-compatible 320x176 to 1920x1080 (HDTV 1080p

Aspect Ratio: 16:9

Frame Rate: 1-30 FPS programmable (full motion)

Bandwidth: 30 kbps — 6 Mbps, configurable depending on resolution

Edge Storage: SD/SDHC/SDXC slot supporting up to 64GB memory car

F. Control Receiver/Driver

Provide each new camera unit with a control receiver/driver that is int§grafjito the CCTV dome
assembly. The control receiver/driver will receive serial asynchronous data iniflg#€d from a camera
control unit, decode the command data, perform error checking, a‘d drive the Pan/tilt unit, camera

controls, and motorized lens. As a minimum, the control receiver/d mggt provide the following

functions:
Zoom in/out \
Automatic focus with manual override
Tilt up/down
Automatic iris with manual override \
Pan right/left

Minimum 128 preset positions for parTgiit oom, 16 Preset Tours, 256 Dome Presets
Up to 32 Window Blanks.

In addition, each control receiver/driyer must accept status information from the pan/tilt unit and
motorized lens for preset positio of those components. The control receiver/driver will relay pan,
tilt, zoom, and focus position the field to the remote camera control unit. The control
receiver/driver must acceplm eset commands from the camera control unit, decode the

@cking, and drive the pan/tilt and motorized zoom lens to the correct

command data, perforrger

preset position. The de ands from the camera control unit will consist of unique values for

the desired pan, tilt, @ focus positions.
G. Electrical

The caggga bly shall support Power-over-Ethernet (PoE) in compliance with IEEE 802.3.
Provide angfext®nal power injector that is required for POE with each CCTV assembly.

%amera Attachment to Pole
r and install an attachment assembly for the CCTV camera unit. Use stainless steel

ndigl approved by the Engineer.

Furnish CCTV attachments that allow for the removal and replacement of the CCTV enclosure
as well as providing a weatherproof, weather tight, seal that does not allow moisture to enter the
enclosure.

Furnish a CCTV Camera Attachment Assembly that can withstand wind loading at the
maximum wind speed and gust factor called for in these Special Provisions and can support a
minimum camera unit dead load of 45 pounds (20.4 kg).
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. Riser
Furnish material meeting the requirements of Section 1091-3 and 1098-5 of the 2024 Standard
Specifications for Roads and Structures. Furnish a 1” riser with weatherhead for instances where the
riser is only carrying an Ethernet cable. For installations where fiber optic cable is routed to the
cabinet through a 2” riser with heat shrink tubing the Contractor may elect to install the Ethernet
cable in the same riser with the fiber cable.

J. Data line Surge Suppression
Furnish data line surge protection devices (SPD) shall meet the following minim
requirements:
e UL497B
Service Voltage: <60 V
Protection Modes: L-G (All), L-L (All)

Response Time: <5 nanoseconds
Port Type: Shielded RJ-45 IN/Out LN
Clamping Level: 75V \

Surge Current Rating: 20 kA/Pair
Power Handling: 144 Watts

Data Rate: up to 10 GbE

Operating Temperature: -40° Fto + 1

Standards Compliance: Cat-5e, EIA 684 and EIA/TIA 568B
Warranty: Minimum of 5-yedlirfiged fvarranty

The data line surge protector shall be desi to operate with Power Over Ethernet (POE)
devices. The SPD shall be designed such that when used with shielded cabling, a separate earth
ground is not required. It shall bgcomp#ible with Cat-5e, Cat 6, and Cat-6A cablings.

Protect the electrical and Etgernéep
grated unit that accepts unprotected electrical and Ethernet

with surge protection. Provj
connections and outpu'\ tefl electrical and Ethernet connections.

K. POE Injector
Furnish P?@C meeting the following minimum performance requirements and that is

ables from the CCTV unit entering the equipment cabinet

compatible withgghe @CTV Camera and Ethernet Switch provided for the project.

Qrking temp/humidity: 14° F to 131° F/maximum 90%, non-condensing
Connectors: Shielded RJ-45, EIA 568A and EIA 568B

Input Power: 100 to 240 VAC, 50 to 60 Hz

Pass Through Data Rates: 10/100/1000 Mbps

Regulatory: IEEE 802.3at (POE)

Number of Ports: 1 Inand 1 Out

Safety Approvals: UL Listed

N

Ensure the POE Injector is designed for Plug-and-Play installation, requiring no configurations
and supports automatic detection and protection of non-standard Ethernet Terminal configurations.
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11.3. CONSTRUCTION METHODS
A. General

Obtain approval of the camera locations and orientation from the Engineer prior to installing the
CCTV camera assembly.

Mount CCTV camera units at a height to adequately see traffic in all directions and as agproved
by the Engineer. The maximum attachment height is 45 feet above ground level unless spegifi
elsewhere or directed by the Engineer.

Mount the CCTV camera units such that a minimum 5 feet of clearance is maintatedfbetyeen
the camera and the top of the pole to ensure adequate lightning protection is proviiec

terminal.
Mount CCTV cameras on the side of poles nearest intended field of vieW occluding the

view with the pole.

Install the data line surge protection device and POE Injector i corda&ce with the
manufacturer’s recommendations.

Install the riser in accordance with Section 1722 of the ZONdard Specifications for Roads
and Structures. Install the Ethernet cable in the riser from the field ®binet to the CCTV camera.

B. Electrical and Mechanical Requirements
Install an “Air Terminal and Lightning ProtectiN/6 ” in accordance with the Air Terminal
and Lightning Protection System Project Special i0%s faf the CCTV Camera Assembly. Ground
all equipment as called for in the Standard Sp&gi , these Special Provisions, and the Plans. Do

not install lightning protection when installin TV camera assembly on a signal pole.

Install surge protectors on all ungrounded cond®tors entering the CCTV enclosure.

C. General Test Procedure

Test the CCTV Camera an mponents in a series of functional tests and ensure the results
of each test meet the specifi ents. These tests should not damage the equipment. The
Engineer will reject eqgy t fails to fulfill the requirements of any test. Resubmit rejected
equipment after correcti nformities and re-testing; completely document all diagnoses and
corrective actions. | equipment furnished under this contract, without additional cost to the
Department, to i all design changes necessary to pass the required tests.

f all test procedures and requirements to the Engineer for review and
ays prior to the testing start date.

Provide
approval agfiea

proved procedures for the tests. Include the following in the test procedures:

@)
o %-by-step outline of the test sequence that demonstrates the testing of every function
of the equipment or system tested

e A description of the expected nominal operation, output, and test results, and the pass /
fail criteria

e An estimate of the test duration and a proposed test schedule
e A data form to record all data and quantitative results obtained during the test
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e A description of any special equipment, setup, manpower, or conditions required by the
test

Provide all necessary test equipment and technical support. Use test equipment calibrated to
National Institute of Standards and Technology (NIST) standards. Provide calibration
documentation upon request.

Conform to these testing requirements and the requirements of these specifications. Itg8t
Contractor’s responsibility to ensure the system functions properly even after the Engi ep
the CCTV test results.

Provide 4 copies of the quantitative test results and data forms containing allglataak
highlighting any non-conforming results and remedies taken, to the Engineer D I.¥AN
authorized representative of the manufacturer must sign the test results and

r
D. Compatibility Tests

1 CCTV System
Compatibility Tests are applicable to CCTV cameras that the CMoﬂvishes to furnish but
are of a different manufacturer or model series than the existin itghstdlled in the Region. If
required, the Compatibility Test shall be completed and accepted By the Engineer prior to approval
of the material submittal.

The Compatibility Test shall be performed in a environment at a facility chosen by
the Engineer based on the type of unit being tested. Ne tice to the Engineer with the material
submitted that a Compatibility Test is requested. J heWgtRe sfiall include a detailed test plan that
will show compatibility with existing equipm @tice shall be given a minimum of 15
calendar days prior to the beginning of the Compgibility Test.

The Contractor shall provide, install, and integrate a full-functioning unit to be tested. The
Department will provide access tg existié equipment to facilitate these testing procedures. The
Engineer will determine if the Cgalgatibility Test was acceptable for each proposed device. To prove
compatibility the Contractor is ible for configuring the proposed equipment at the applicable
Traffic Operations Center (@ N the accompaniment of an approved TOC employee.

E. Operational Field -Site Commissioning)

1. CCT e

Final CCT must be field verified and approved by the Engineer. Perform the
following local &eralional field tests at the camera assembly field site in accordance with the test
plans and | ence of the Engineer. The Contractor is responsible for providing a laptop for
camer and positioning during the test. After completing the installation of the camera
assem@ligSpCluding the camera hardware, power supply, and connecting cables, the contractor

all

Lgral Field Testing

Furnish all equipment and labor necessary to test the installed camera and perform the
following tests before any connections are made.

e Verify that physical construction has been completed.

e Inspect the quality and tightness of ground and surge protector connections.

e Check the power supply voltages and outputs, check connection of devices to power
source.
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e Verify installation of specified cables and connection between the camera, PTZ,
camera control receiver, and control cabinet.

e Make sure cabinet wiring is neat and labeled properly; check wiring for any wear and
tear; check for exposed or loose wires.

e Perform the CCTV assembly manufacturer’s initial power-on test in accordance with
the manufacturer’s recommendation.

e Set the camera control address.
e Exercise the pan, tilt, zoom, and focus operations along with preset positi , and
power on/off functions.

e Demonstrate the pan, tilt and zoom speeds and movement operation |
applicable standards, specifications, and requirements.

e Define, test and/or change presets.
e Ensure camera field of view is adjusted properly and there are no o obstructing
the view.

e Ensure camera lens is dust-free.
e Ensure risers are bonded and conduits entering calinets I& properly.
e Lightning arrestor bonded correctly.

G. Central Operations Testing

e Interconnect the CCTV Camera’s com icatiyn interface device with one of the
following methods as depicted on the plafg
0 communication netwogk’sessi ernet switch and assigned fiber-
optic trunk cable and ve smit/receive LED is functioning and that
the CCTV camera is full erational at the TOC.
OR

o tothe DO
functioni

rnished cellular modem and verify a transmit/receive LED is
9@ that the CCTV camera is fully operational at the TOC.

e Exercise the p BOm, and focus operations along with preset positioning, and
power on/o igns.

an, tilt and zoom speeds and movement operation meet all

afdards, specifications, and requirements.

nd/or change presets.

@peraﬁonal Field Test results does not relieve the Contractor to conform to the
these Project Special Provisions. If the CCTV system does not pass these tests,

all requirements.

MEASUREMENT AND PAYMENT

Digital CCTV Camera Assembly will be measured and paid as the actual number of digital
CCTV assemblies furnished, installed, integrated, and accepted. No separate measurement will be
made for electrical cabling, connectors, CCTV camera attachment assemblies, conduit, condulets,

correction or substitute a new unit as approved by the Engineer. Re-test the system until

risers, grounding equipment, surge protectors, PoE Injectors, POE Cable, Air Terminal and Lightning
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Protection System, compatibility testing, operational testing or any other equipment or labor required
to install the digital CCTV assembly.

Payment will be made under:
Digital CCTV Camera ASSEMDIY .........oiiiiiiiiiiee et Each

12. CCTV FIELD EQUIPMENT CABINET

12.1. DESCRIPTION
For standalone CCTV Camera installations, furnish pole mounted cabin essary

hardware in accordance with the plans and specifications to house CCTV coftrofjang transmission
equipment.

12.2. MATERIALS

4
A. CCTV Cabinet \
Furnish Type 336S style or equivalent pole-mounted cgbinet meg€ting the following minimum
requirements:

e Single doors on both front and rear of ca ;
Grounding bus bar;

ed duplex outlets for equipment.
rotection on incoming and outgoing electrical lines (power and

[ ]

e 19-inch rack system for mountin deyies in the cabinet;

e Pull-out shelf drawer for laptop and MgifitEnance use;

e Maintenance access connections;

e LED lighting; ,

e Ventilation fans;

e 120VAC power sup

e 120VAC ground It interrupter (GFCI)-protected duplex outlets for tools;
[ ]

[ ]

120VAC susge-

Lightning LN

data); @
ient capacity to hold hub’s electrical load for 4 hours.

UPS
M n%thernet Edge switch if called for in the plans (paid separately);
IbewgoPTic interconnect centers if called for in the plans (paid separately

inal blocks for power for cabinet CCTV and communications devices as needed to
te the number of devices in the cabinet.

rnish all conduits, shelving, mounting adapters, and other equipment as necessary to route
cabling, mount equipment and terminate conduit in the equipment cabinet.

B. Shelf Drawer

Provide a pull out, hinged-top drawer, having sliding tracks, with lockout and quick disconnect
feature, such as a Vent-Rak Retractable Writing Shelf, #D-4090-13 or equivalent in the equipment
cabinet. Furnish a pullout drawer that extends a minimum of 14 inches that is capable of being lifted
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to gain access to the interior of the drawer. Minimum interior dimensions of the drawer are to be 1
inch high, 13 inches deep, and 16 inches wide. Provide drawers capable of supporting a 40-pound
device or component when fully extended.
C. Cabinet Light

Each cabinet must include two (2) LED lighting fixtures (one front, one back) mounted
horizontally inside the top portion of the cabinet. The fixtures must include a cool white lamg and
must be operated by normal power factor UL-listed ballast. A door-actuated switch must
installed to turn on the applicable cabinet light when the front door or back door is ope e
lights must be mounted not to interfere with the upper door stay.

D. Surge Protection for System Equipment

Each cabinet must be provided with devices to protect the CCTV and co(nbicgs

equipment from electrical surges and over voltages as described below.

1. Main AC Power Input
Each cabinet must be provided with a hybrid-type, power lipe su ot&tion device mounted
inside the power distribution assembly. The protector must be fNgtalNU between the applied line

e

voltage and earth ground. The surge protector must be capable o ucing the effect of lighting
transient voltages applied to the AC line. The protector mgst be mounted inside the Power
Distribution Assembly housing facing the rear of thgcaQine§ The protector must include the
following features and functions: \

e Maximum AC line voltage: 140 VAC,

e Twenty pulses of peak current, eac i ust rise in 8 microseconds and fall in 20

microseconds to %2 the peak: 20000 AMyperes.
e The protector must be provided with4a#following terminals:
- Main Line (AC Line first s@e terminal).

Main Neutral (AC tral Input terminal).
i i line second state output terminal, 19 amps).
eutral terminal to protected equipment).

1 1
m m
ol o)
c. S
O
3 3
@D @D
> 5
— —
2 -
@ 5

D

O

- GND (E i
e The Main Aa& d the Equipment Line out terminals must be separated by a 200
Microhenr, IMum) inductor rated to handle 10 AMP AC Service.
e The firget mp must be between Main Line and Ground terminals.
e The s@tage clamp must be between Equipment Line Out and Equipment Neutral.
e or for the first and second stage clamp must have an MOV or similar solid
deVice rated at 20 KA and must be of a completely solid-state design (i.e., no gas
L

arge tubes allowed).

Main Neutral and Equipment Neutral Out must be connected together internally and
must have an MOV similar solid-state device or gas discharge tube rated at 20 KA
between Main Neutral and Ground terminals.

e Peak Clamp Voltage: 350 volts at 20 KA. (Voltage measured between Equipment Line
Out and Equipment Neutral Out terminals. Current applied between Main Line and
Ground Terminals with Ground and Main Neutral terminals externally tied together).

¢ \oltage must never exceed 350 volts.

e The Protector must be epoxy-encapsulated in a flame-retardant material.

e Continuous service current: 10 Amps at 120 VAC RMS.
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e The Equipment Line Out must provide power to cabinet CCTV and communications
equipment.

2. Ground Bus
Provide a neutral bus that is not connected to the earth ground or the logic ground anywhere
within the cabinet. Ensure that the earth ground bus and the neutral ground bus each have te
t

compression type terminals, each of which can accommodate wires ranging from number gh
number 4 AWG.
3. Uninterruptible Power Supply (UPS)
Furnish UPS with external temperature monitoring that will shut off when ru m ttery

power and the maximum operating temperature for the ethernet switch is re
Install UPS with RJ-45 ethernet network monitoring ports that can be disablegg#ia the UPS
software/firmware.

Contractor is responsible for supplying a UPS and batterieiaat quately power the
cabinet load plus an additional 20% for a minimum of 4 hoursY tractor shall request the power

requirements for any department supplied equipment prior to submitting UPS for approval. Allow
eight (8) weeks for the department to supply equipment po%er requirements. Provide to the Engineer
for Approval, a submittal package with Engineering bons consisting of, as a minimum,
schematic drawing, technical data sheets, and suppdW oc@®mentation. Ensure the documentation
demonstrates, in theory, that the battery(ies) #gll or continuous operation for a minimum of
four (4) consecutive hours with no additional ¢

Furnish and install one rack mounted UPS 1meach new cabinet that meet the following
minimum specifications:

Output

Nominal Output Voltage 120V

Output Voltage Di t@ Less than 5% at full load
XU mains) 57 - 63 Hz for 60 Hz nominal

Output Frequenc
Crest Facto upto5:1

r
Wavef%@ Sine wave

Output§gnni&tions (4) NEMA 5-15R
N al Input Voltage 120V
ut Frequency 50/60 Hz +/- 3 Hz (auto sensing)
Input Connections NEMA 5-15P
Input voltage range for main operations 82 - 144V
Input voltage adjustable range for mains operation 75-154V
Battery Type
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Maintenance-free sealed Lead-Acid battery with suspended electrolyte, leak-proof.

Typical recharge time 2 hours
Communications & Management

Interface Port(s) DB-9 RS-232, USB,RJ-45 Ethernet
Control panel LED status display with load battery
bar-graphs

Surge Protection and Filtering
Surge energy rating 480 Joules Q

Environmental

Operating Environment -32-165 °F
Operating Relative Humidity 0 - 95%
4
Conformance
Regulatory Approvals FCC% 15 Class A, UL 1778

12.3. CONSTRUCTION METHODS

A. General \
For each field equipment cabinet installafg n@ esS steel banding or other methods
{

approved by the Engineer to fasten the cabine le. Install field equipment cabinets so that
the height to the middle of the enclosure is 4 feetyom ground level. No risers shall enter the top or
sides of the equipment cabinet.

Install all conduits, condulets, Qd attachments to equipment cabinets in a manner that preserves
the minimum bending radius of Sland creates waterproof connections and seals.

Install a UPS in ea@nd power all CCTV and communications equipment from the
UPS.

12.4. MEASUHEM ND PAYMENT

Field e abinet will be measured and paid as the actual number of CCTV equipment
cabinets fuMyishet®, installed and accepted. No payment will be made for the UPS, cabling,
connegfto inet attachment assemblies, conduit, condulets, risers, grounding equipment, surge

ec r any other equipment or labor required to install the field equipment cabinet and
integr@e the cabinets with the CCTV equipment.

Uninterruptible Power Supply will be measured and paid as the actual number of individual
Uninterruptible Power Supplies furnished, installed, and accepted. No payment will be made for
connectors, cabinet attachment assemblies, or any other equipment or labor required to install the
Uninterruptible Power Supply in any ITS device cabinet, hub building, or data center.

Payment will be made under:
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Pay Item Pay Unit
Field EqQUIPMENt CabiNet..........ooiiiiiiiiiie e Each
Uninterruptible POWEr SUPPIY ....vviiiiiiie e Each

13. CCTV WOOD POLE

13.1. DESCRIPTION

Furnish and install wood poles, grounding systems and all necessary hardwar camera
installations. Reference applicable Sections of Article 1720 of the 2024 Sta pecications for
Roads and Structures for Materials and Construction.

Furnish an air terminal and lightning protection system in accordance with tigg”Air Terminal &

Lightning Protection System” Project Special Provisions.
Furnish and install wood poles with grounding systems and all n ry™ardware in accordance
with Section 1720 of the 2024 Standard Specifications for Roafgandy#truttures.

13.2. MATERIALS

Material, equipment, and hardware furnished under thi§section shall be pre-approved on the
Department’s QPL. For Wood poles refer to Sub art -3(F) Treated Timber and Lumber —
Poles and 1082-4(A) — General; 1082-4 (B) — Timb ervitives; 1082-4(G) — Poles; in the 2024
Standard Specifications for Roads and Struc eQ

13.3. CCTV WooD PoLE

Unless otherwise specified in the Plans, fu Class 3 or better wood poles that are a minimum
of 60’ long to permit the CCTV gamera foe mounted approximately 45 feet above the ground and a
minimum 5 feet from the top of tofapole.

13.4. CONSTRUCTIQ DS
Mark final pole lo 'o@receive approval from the Engineer before installing poles.

Section 1720-3 of the 2024 Standard Specifications for Roads and

Comply with all requir.
Structures.
Install th Air Terminal & Lightning Protection System as described in the Air

Terminal & LigRging¥rotection Specifications and as referenced in the following Typical Details:

Camera Installation for Wood Pole with Aerial Electrical Service
@ CCTV Camera Installation for Wood Pole with Underground Electrical Service
13.

MEASUREMENT AND PAYMENT

C@TV Wood Pole will be measured and paid as the actual number of wood poles for CCTV
c a furnished, installed and accepted.

No measurement will be made for equipment, labor and materials, to install the wood pole as
these items of work will be incidental to furnishing and installing CCTV wood poles.

No measurement will be made for furnishing and installing the “Air Terminal and Lightning
Protection System” as this will be considered incidental to the “CCTV Wood Pole” installation.

Payment will be made under:
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COTV W00 PO ..ottt Each

14. AIR TERMINAL & LIGHTNING PROTECTION SYSTEM

14.1. DESCRIPTION

Furnish an air terminal and lightning protection system that is comprised of items meet} 96
and UL 467 product standards for lightning protection and installed to be compliant wi

National Fire Protection Association 780 Standards for Lightning Protection Systems. g
protection system shall consist of, as a minimum, an Air Terminal, vertical Air Tepmaggal wood
pole) or Air Terminal Rod Clamps (metal pole), 28-Strand bare-copper Iightning% 4-point

grounding systems (grounding electrodes), #4 AWG copper bonding condu
other miscellaneous hardware.

14.2. Materials

A. General LY
Reference the following Typical Details where applicable:N
engl

tape and

e CCTV Camera Installation for Metal Pole with Electrical Service
e CCTV Camera Installation for Metal Pole with Underground Electrical Service
e CCTV Camera Installation for Woo h Aerial Electrical Service
e CCTV Camera Installation for WOOK Underground Electrical Service

B. Wood Pole

Furnish a UL Listed Class 11, copper clad miwg 48” long by %" diameter air terminal.
Ensure the air terminal has a tapered tip with a ded point on one end and is threaded on the
connection end with standard Unified Coggse (UNC) 13 threads per inch.

Furnish a copper vertical air fgminal’base that has internal threading to accept a ¥2” diameter air
terminal with UNC 13 threads pg . Provide a base that allows for a minimum %” mounting

@ wde of a wood pole. Ensure the air terminal base includes (2)

hole to secure the base to the ye
5/16” cap screws to segure e copper lightning conductor. Additionally, provide (2) ¥ copper
tube straps (conduit claK cure the air terminal and bare copper lightning conductor to the

pole. g
C. Metal Pole
Furnish a U Lis#gd Class 11, stainless steel minimum 48 long by %" diameter air terminal with
a tapered tig/ unded point on one end. No threading is required on the opposing end.
Furnis af®terminal rod clamp manufactured out of 304 stainless steel. Ensure the air
termi mp has two horizontal support arms that are 2” wide by 3/16” thick and design to
et terminal approximately 8” away from the metal pole. Ensure the support arms at the
oint &here the air terminal is to be installed has an internal crease to secure the air terminal along
ur (4) bolts to provide the clamping action between the two support arms. Provide two (2)
stainless steel banding clamps to secure the air terminal rod clamp’s base plate to the metal pole.
D. Copper Lightning Conductor and Ground Rods

Furnish a Class Il rated copper lightning conductor which consists of 28 strands (minimum) of
15 AWG copper wires to form a rope-lay bare copper lightning conductor. Furnish 5/8” diameter,
10-foot-long copper-clad steel ground rods with a 10-mil thick copper cladding to serve as an
integral part of the 4-point grounding system. Furnish irreversible mechanical clamps to secure the
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28-strand lightning conductor, #4 AWG bare copper ground wires and grounding electrodes together
to complete the grounding system.

14.3. Construction Methods

A. Wood Pole

Install the vertical air terminal base approximately 12” below the top of the wood pole a
the air terminal to the threaded connection on the base. Install a%2” copper tube strap (congi
clamp) over the air terminal, 6” from the top of the pole. Additionally, secure the cop
conductor under both 5/16” diameter cap screws located on the base. Install an additigal §2”

tube strap (conduit clamp) over the bare copper lightning conductor, 6” below th rm ase.
b

install

Locate the ¥4 mounting hole on the vertical air terminal base and install a %2 b i'Mum) long
lag bolt through the base and into the wood pole to support the air terminal
Route the bare copper lightning conductor to maintain maximum horizorftal §pgsation from any
risers that traverse up the pole. Secure the bare copper lightning conductor to th@g0le on 24”
centers using copper cable clips. From the bottom of the pole (grougd level) install a 2” by 10’ long

PVC U-Guard over the bare copper lightning conductor to protect t e Mpm vandalism.
B. Metal Pole
Install two (2) stainless steel air terminal rod clamps to the Sid&gf the metal pole structure

starting at 6” below the top of the pole with the second air germinal clamp 12” from the top of the
pole (approximately 6” of separation between the 2 gla Secure each air terminal rod clamp to
the pole structure with two (2) stainless steel bandin Install the air terminal between the
horizontal support arms on each air terminal rod cla ten the bolts to provide a secure
connection.

C. Copper Lightning Conductor and Grou

Install the 4-point grounding system by in g a central grounding electrode that is
surrounded by a minimum of three (3) adggtional grounding electrodes spaced approximately 20 feet
away from the central groundingS§ectrode and approximately 120 degrees apart. Interconnect each
grounding electrode using a #4 bare copper conductor back to the central grounding electrode
using irreversible mechanic dditionally, using an irreversible mechanical crimp, connect
the bare copper lightni I to the central grounding electrode. Install each grounding
electrode and its corresp 24 AWG bare copper grounding wire and 28 strand copper lightning
conductor such that ir@gare 24” below grade. Install marker tape 12” below grade and above
all grounding co

adway Standard Drawings - Section 1700.02 “Electrical Service Grounding”
for “Limit Ider” or “Restricted Space” installation alternatives.

Pri c®anecting the lightning protection system to an electrical service, perform a grounding

r on the lightning protection system to obtain a maximum of 20 ohms or less. Install
additi grounding electrodes as need to obtain the 20 ohms or less requirement. The grounding
ctgle resistance test shall be verified or witnessed by the Engineer or the Engineer’s designated
representative.

Follow test equipment’s procedures for measuring grounding electrode resistance. When using
clamp-type ground resistance meters, readings of less than one ohm typically indicate a ground loop.
Rework bonding and grounding circuits as necessary to remove ground loop circuits and retest. If a
ground loop cannot be identified and removed to allow the proper use of a clamp-type ground
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resistance meter, use the three-point test method. Submit a completed inductive Loop & Grounding
Test Form available on the Department’s website.

14.4. Measurement and Payment

No measurement will be made for furnishing and installing the “Air Terminal and Lightning
Protection System” as this will be considered incidental to “CCTV Metal Pole” & “CCTV Wood
Pole” installations.

15. CCTV CAMERA LOWERING SYSTEM

15.1. DESCRIPTION

Provide a CCTV lowering system for a digital CCTV camera as an inte rt e CCTV
metal pole. The lowering system will consist of a support arm, camera connecti it, internal

lowering system and winch cable, metal frame with winch, and all ngcessary cab¥ng and wiring for
installation. The camera connection unit serves a dual role as it iderg®es thg mechanical point were

the unit attaches and detaches to the support arm to carry the (.& a ahd where PoE cable
h

connections occur. The camera connection unit is made up of es, the upper halve is
permanently affixed to the support arm and the lower halve is affix® to the CCTV for lowering and
raising operations.

Provide a portable metal frame and winch asse ilitate raising and lowering of the
CCTV Camera. nx

Ensure that all exposed components of the loyer tef (support arm, camera connection
unit) are made of corrosion-resistant materialS¥ga owder-coated or galvanized or otherwise

protected from the environment by industry-accégged coatings that withstand exposure to the
environment. Ensure the internal components e camera connection unit (PoE cable interface
and locking/latching mechanism) are pro’cted from exposure to external environmental conditions
(rain, snow, ice, and UV) by an r covering or shield made of aluminum or other acceptable
materials.

15.2. MATERIAL
A. Winch Cable \
The winch cable minimum diameter of 0.125 inch and constructed of a minimum of 7
strands, 19-gaum -steel aircraft cable with a minimum breaking strength of 1,740 pounds.

Provide materiag as fecommend by the Manufacturer to connect one end of the winch cable to the
era connection unit, on the opposite end provide a quick release cable connect

lower halv
loop.
E tainless-steel winch cable when installed will not flex and twist and ensure that only
in le will be in motion inside the metal pole when the lowering device is operated.
Provid a bracket inside the lower position of the pole to secure the loose end of the winch cable
ot in use. Ensure that all other cables remain stable and secure during lowering and raising
operations.

B. Camera Connection Unit

Camera Connection Unit (Electrical):
Ensure that the camera connection unit makes accommodations for an internal POE connection
between the cabinet and the equipment installed at the support arm. Internal PoE connection shall be
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terminated with a RJ45 connector at the PoE injector in the CCTV cabinet. Ensure the lowering
system and its camera wiring connection system are designed so that no degradation in functionality
of the cameras overall performance is affected when the CCTV camera is installed and operational.
Ensure that the camera connection unit design ensures proper alignment of the PoE cable conductors
when the CCTV Camera is being lifted into place.

As an integral part of the camera connection unit, provide molded electrical terminal bloc
halves equipped with modular, self-aligning and self-adjusting female and male socket congfiCtsgal he
molded electrical terminal block halves must be equipped with sufficient contacts to pegagit
operation of all required functions of the camera.

The female socket contacts and the male contact halves must be of heavy-dutymeegstrufitigh and
the connector blocks made of molded synthetic rubber, molded chlorosulfonated % e,
polymer body or approved equal. The connector pins shall be made of brass ICNglag®d nickel, or
gold-plated copper. The current-carrying male and female contacts shall ha ingnum diameter

of 0.09 inch.

Provide cored holes in the molded electrical terminal block halvgs to create moisture-tight seals
when mated. All wire leads from both the male and female contacts eqermanently molded in
a body of chlorosulfonated polyethylene, or an approved equiviient. ntacts shall be self-

wiping with a shoulder at the base of each male contact so thatit Mggesses in the female block,
thereby giving each contact a rain-tight seal when mated. The molde¥ electrical terminal block
halves shall be rated to carry the full amperage load of the §mera. Upon request by the Engineer,

submit documentation showing pin assignments an Wa8ion that the molded electrical terminal
block halves are design sufficiently to withstand @ us dperation of the camera at full load
conditions.

Camera Connection Unit (Mechanical)

Ensure the camera connection unit has a mififfmum load capacity of 200 pounds with a 4:1 safety
factor. Fixed and movable compgnents oﬂm camera connection unit must have a mechanical
locking mechanism which automzg®gally locks and unlocks the physical connections when engaging
or disengaging the two halves. R @ a minimum of two mechanical latches for the movable
assembly and, when latched r*>

upper halve of the unit WgitrRg#Me;
operation in the same LKQSW\ ach time.
Fabricate the can ection unit to allow the winch cable to pass through itself at the point
where the upper gfnects with the lower halve. Ensure the assembly provides an internal
eftan

guide to ensure ering cable does not scrub against the molded electrical termination block
and canno£0 gled with the mechanical locking mechanisms of the unit.
For ing of the CCTV Camera design the locking system such that by first tightening the

i c% ill allow the latching arms to re-set into a static state so that when the winch is
evers ill cause the locking arms to release so that the CCTV Camera can be lowered. For
isinggof the CCTV Camera design the locking system such that by first tightening the winch cable
allow the latching arms to re-set into a static state so that when the winch is reversed it will
cause the locking arms to engage so that the CCTV Camera will be supported in its operational state.
When the CCTV Camera is in its operational state, ensure that all weight and pulling forces are
removed from the winch cable. Design the unit with a tracking guide pin to align the bottom moving
halve with the top stationary halve to ensure proper alignment of the connector pins and mechanical
locking features of the unit.
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Provide a protective shell around the Camera Connection Unit constructed of aluminum or other
approved materials.

C. Metal Frame and Winch Assembly

Provide a portable metal-frame with winch assembly that can be temporarily fasten and secured
to the pole structure and connected to the winch cable to facilitate lowering and raising of thgegCCTV
Camera. Ensure the metal frame and winch’s combined weight is less than 35 pounds. Prei
quick release cable connector to secure the winch cables to one another. Ensure the wigeiyi

secure the cable reel during raising and lowering operations to prevent freewheeligfgd h
that reduces the manual effort required to operate the manual lifting handle (hand % )

handle crank supplied with the lowering unit or via a portable lowering device t
assembly such as a variable-speed reversible electric drill or a lowe unit with a built-in electrical
motor.

All lowering equipment shall be manufactured of durable, @grosigh résistant materials, powder
coated, galvanized, or otherwise protected from the environmeht Mgindustry-accepted coatings to
withstand exposure to corrosive environment. All pulleys igstalled for the lowering device and
portable tool must have sealed self-lubricated bearings, oil-§ght bronze bearings or sintered bronze
bushings. ’\

D. Variable Speed Drill

Furnish a half-inch chuck, variable-speed reWysible industrial-duty electric drill that matches the
manufacturer-recommended revolutions per ma or supply the metal frame with winch with a
permanently attached 120 Volt electric mgtor. If required furnish an adapter to transition from hand
crack operation to portable drill @geratiofi.

15.3. CONSTRUCTION ODS

Assemble the CCTY logepPg SYstems internal components inside the metal pole cavity,
consisting of the winch pyrleys and other hardware. Secure the support arm to the metal pole
using stainless steel hers and hardware and tightened to specifications provide by the
manufacturer. Fish @ch cable through the metal pole and out the support arm and thought the
upper halve of tife co tion unit and secure the winch cable to the bottom halve of the connection
unit. Termi E cable to the molded termination block located in the upper connection unit.
Ensure tha@/er halve of the connection unit, with the CCTV Camera attached, aligns with the

upper he connection unit. Ensure the completed assembly aligns correctly and that the
e E termination points align correctly, and that the installation will not allow the unit to
twist subject to sustained 140 MPH wind speeds.

Prgvide 1.25-inch-diameter PVC conduit inside the metal pole cavity and install the power and
able. Ensure the PoE cable is supported with a strain relief sleeve and routed in such a manner
that it will not come into contact with the winch cable and its pully system once installed.

15.4. MEASUREMENT AND PAYMENT

CCTV Camera Lowering System will be measured and paid as the actual number of CCTV
Camera Lowering Systems furnished, installed, integrated and accepted.
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Variable Speed Drill will be measured and paid as the actual number of Variable Speed Drills
furnished, installed and accepted.

No payment will be made for PVVC conduits installed inside the CCTV Pole, winch cable, metal
frame and winch assembly, camera connection unit, support sleeves, pully and any other hardware as
these will be considered incidental to furnishing and installing a CCTV Camera lowering Sysiem.

Payment will be made under:
CCTV Camera LOWEING SYSEEIM .....cciiuiiiiiiieeiiiie e siiie et siie e siee et

Variable SPeed DIill.........oooii i

16. DYNAMIC MESSAGE SIGN (DMS)
16.1. DESCRIPTION

To ensure compatibility with the existing DMS Control Soﬂwwlo ed in the State, furnish
NTCIP compliant DMS that are fully compatible with the curren rol"software in use by the
Department. (also referred to hereinafter as the “Control Soft ) ontact the engineer to inquire
about the current version being used.

Furnish and install DMS compliant with UL standards §8, 50 and 879.

Furnish, install, test, integrate and make fully opengti he new DMS at locations shown in the
Project Plans.

Furnish operating Dynamic Message Si Imited to, the following types. Dimensions
represent DMS sizes commonly used by the Degartment, other size DMS may be specified in the

project plans.

DMS’Naming Convention
Type Color

Type 1 - Front Acce A — Amber — 66mm
Type 2 — Walk-in \ C - Full Color — 20mm

Type 3 — Embedde

Type 4 — Lane§on

o % pe 1A — Front Access Amber 66mm — 27 pixels high by 60 pixels wide
C) 3 lines, 10 characters per line, using 18” high characters.
o/ DMS Type 1C — Front Access Full Color 20mm - 96 pixels high by 208 pixels wide
o0 3lines, 11 characters per line, using 18 high characters.
e DMS Type 2A — Walk-in Amber 66mm — 27 pixels high by 90 pixels wide
o 3 lines, 15 characters per line, using 18 high characters.
e DMS Type 2C — Walk-in Full Color 20mm - 96 pixels high by 288 pixels wide
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o 3 lines, 15 characters per line, using 18 high characters.

e DMS Type 3A — Embedded Front Access Tri-color 66mm — 7 pixels high by 35 pixels
wide

0 1line, 7 characters per line, using 18” high characters.

e DMS Type 3C — Embedded Front Access Full Color 20mm - 24 pixels high by 160
pixels wide

0 1line, 8 characters per line, using 18” high characters.
e DMS Type 4C — Lane Control Sign Full Color 20mm — 48- or 64-pixels
0 48 pixels high by 48 pixels wide %
= 1 line, 2 characters per line using 18 high characters(L
0 64 pixels high x 64 pixel wide
= 2 lines, 3 characters per line using 18” high c%rﬁ

Use only UL listed and approved electronic and electri

Use only approved DMS models listed on the
time of construction. NCDOT Qualified ProductSe.is

https://apps.ncdot.qov/products/gpl/

al compdhents in the DMS system.

Quialified Products List (QPL) at the
n be accessed via official website at

16.2. MATERIALS
A. Environmental and Operating’equirements
Construct the DMS and DM controller cabinet so the equipment within is protected against
. Design and construct the DMS unit for continuous usage of at least 20

moisture, dust, corrosion, and v @
years. Design the DMS systg anply with the requirements of Section 2.1 (Environmental and
S 4-2016.

Operating Standards)

ents for all DMS

. Housing Requirements for all DMS

Construct the external skin of the sign housing out of aluminum alloy 5052 H32 that is a
minimum of 1/8 inches thick for all walk-in DMS and 0.090-inch-thick for all front access or
embedded DMS. Ensure the interior structure is constructed of aluminum. Ensure that exterior seams
and joints, except the finish coated face pieces, are continuously welded using an inert gas welding
method. Ensure that no internal frame connections or external skin attachments rely upon adhesive
bonding. Ensure the sign housing meets the requirements of Section 3 of NEMA TS 4-2016.
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Ensure that all drain holes and other openings in the sign housing are screened to prevent the
entrance of insects. Ensure that the top of the housing includes multiple steel lifting eyebolts or
equivalent hoisting points. Ensure hoist points are positioned such that the sign remains level when
lifted. Ensure that the hoist points and sign frame allow the sign to be shipped, handled, and installed
without damage. Ensure all external assembly and mounting hardware, including but not limited to;
nuts, bolts, screws, and locking washers are corrosion resistant galvanized steel and are seale
against water intrusion. Ensure all exterior housing surfaces, excluding the sign face, and
housing surfaces are a natural aluminum mill finish. Ensure signs are fabricated, welde
inspected in accordance with the requirements of the current ANSI/AWS Structural -
Aluminum. Do not place a manufacturer name, logo, or other information on the fpen
DMS or shield. Do not paint the stainless-steel bolts on the Z-bar assemblies used
enclosure.

D. Housing Requirements for Walk-in type DMS

Ensure the sign housing meets the requirements of Section 3.2. EMA TS 4-2016. Stitch
weld the exterior housing panel material to the internal structural t&s‘orm a unitized
structure. Ensure that exterior mounting assemblies are fabrica aliminum alloy 6061-T6

extrusions a minimum of 3/16 inches thick. Ensure housing acCes prowded through an access
door at each end of the sign enclosure that meets the reqw ments of NEMA TS 4-2016, Section
3.2.8.1. Ensure the access doors include a keyed tu bI and a door handle with a hasp for a
padlock. Ensure the doors include a closed-cell neop et and stainless-steel hinges. Install
one appropriately sized fire extinguisher within 12 i f gach maintenance door. Ensure the sign
housing meets the requirements of NEMA TR4-2QL6,Pection 3.2.8.3 for service lighting. All
service lighting should be LED, incandescent a escent lamps are not permitted. Ensure that
the sign housing includes LED emergency lighting that automatically illuminates the interior when
the door is open in the event of a power oylage. Emergency lighting must be capable of operation
without power for at least 90 mirgites. EMSure the sign housing meets the requirements of NEMA TS
4-2016, Section 3.2.9 for convenje®ge outlets.

E. Housing Requirement @ ont Access DMS

Comply with the reguir of Section 3.2.5and 3.2.6 of NEMA TS 4-2016 as it applies to
front access enclosure% wing requirements complement TS 4-2016. Ensure access door
does not require speg ols or excessive force to open. Provide multiple access doors that
allow maintenan onrel access to 2 or 3 sign modules at a time. Vertically hinge the doors and
design to swingut f the face to provide access to the enclosure interior. Extend each door the
full height ay matrix. Provide a retaining latch mechanism for each door to hold the door
open at a %e angle. Each door will form the face panel for a section of the sign. Mount the
LED the door such that they can be removed from the door when in the open position.
i ponents can be located inside the sign enclosure and be accessible through the door

i ovide for each door a minimum of two (2) screw-type captive latches to lock them in the
osition and pull the door tight and compress a gasket located around the perimeter of each
. Install the gasket around the doors to prevent water from entering the cabinet.

F. Housing Face Requirements for all DMS

Ensure the sign face meets the requirements of NEMA TS 4-2016, Section 3.1.3. Protect the DMS
face with contiguous, weather-tight, removable panels. The DMS front face shall be constructed
with multiple rigid panels, each of which supports and protects a full-height section of the LED
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display matrix. The panels shall be fabricated using aluminum sheeting on the exterior and
polycarbonate sheeting on the interior of the panel. These panels must be a polycarbonate material
that is ultraviolet protected and have an antireflection coating. Prime and coat the front side of the
aluminum mask, which faces the viewing motorists, with automotive-grade semi-gloss black acrylic
enamel paint or an approved equivalent. Guarantee all painted surfaces provide a minimum outdoor
service life of 20 years. Design the panels so they will not warp nor reduce the legibility of t
characters. Differential expansion of the DMS housing and the front panel must not cause
to any DMS component or allow openings for moisture or dust. Glare from sunlight, r

G. Housing Face Requirements for Walk-in type DMS

No exposed fasteners are allowed on the housing face. Ensure that display mfdyges can be easily
and rapidly removed from within the sign without disturbing adjacent display m&gftles.

H. Housing Face Requirements for Front Access type DMS ‘\

The DMS front face shall be constructed with multiple ve Ily¥Ninged rigid door panels, each
of which contains a full-height section of the LED display matrix.
Any exposed fasteners on the housing face must be thegsame color and finish as the housing face.

Only captive fasteners may be used on the housing x

I. Housing Face Requirements for Embed nt#Access type DMS

The DMS front face shall be constructed Wt iygle, horizontally hinged rigid face panel
which contains a full-height section of the LED (Rgplay matrix.

Any exposed fasteners on the housing face t be the same color and finish as the housing face.
Only captive fasteners may be used on tMousing face.

J. Sign Housing Ventilatj tem for all DMS

Install a minimum of o erature sensor that is mounted near the top of the DMS
interior. The sensor(s) il@re the temperature of the air in the enclosure over a minimum
range of -40°F to +1762F. e the DMS controller will continuously monitor the internal
temperature sensor @ report to the DMS control software upon request.

Design the ystems for enclosure ventilation, face panel fog and frost prevention, and
safe over-tempefgtur@shutdown.
ventilation system to be thermostatically controlled and to keep the internal
erature lower than +140°F, when the outdoor ambient temperature is +115°F or less.
ion system will consist of two or more air intake ports located near the bottom of the

Sr all. Cover each intake port with a filter that removes airborne particles measuring 500

icroifs in diameter and larger. Mount one or more ventilation fans at each intake port. These fans
sitively pressure the DMS enclosure.

Design the ventilation fans and air filters to be removable and replaceable from inside the DMS
housing. To ease serviceability, mount the ventilation fans no more than four (4) feet from the floor
of the DMS enclosure. Position ventilation fans so they do not prevent removal of an LED pixel
board or driver board.

Provide each ventilation fan with a sensor to monitor its rotational speed, measured in
revolutions per minute and report this speed to the sign controller upon request.
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The ventilation system will move air across the rear of the LED modules in a manner such that
heat is dissipated from the LED’s. Design the airflow system to move air from the bottom of the
enclosure towards the top to work with natural convection to move heat away from the modules.
Install each exhaust port near the top of the rear DMS wall. Provide one exhaust port for each air
intake port. Screen all exhaust port openings to prevent the entrance of insects and small animals.
Cover each air intake and exhaust port with an aluminum hood attached to the rear wall of the
DMS. Thoroughly seal all intakes and exhaust hoods to prevent water from entering the S
Provide a thermostat near the top of the DMS interior to control the activation of the vegiila®§pn

system.

The DMS shall automatically shut down the LED modules to prevent damagi L the
measured internal enclosure air temperature exceeds a maximum threshold tem T
threshold temperature shall be configurable and shall have a default factory °F. The
DMS provide an output to the controller to notify the Control Software wher?th S shuts down

due to high temperature.

K. Sign Housing Ventilation System for Walk-in DMS 4

Ensure the sign includes a fail-safe ventilation subsystem tiig in e¥a snap disk thermostat
that is independent of the sign controller. Preset the thermostat'at W0°F. If the sign housing’s
interior reaches 140°F, the thermostat must override the nggmal ventllation system, bypassing the
sign controller and turning on all fans. The fans mugt remaiy on until the internal sign housing
temperature falls below 115°F.

L. Sign Housing Photoelectric senso

Install three photoelectric sensors with % in Imum diameter photosensitive lens inside the
DMS enclosure. Use sensors that will operate ally despite continual exposure to direct
sunlight. Place the sensors so they are acggssible and field adjustable. Point one sensor north or
bottom of the sign. Place the ot two, Bne on the back wall and one on the front wall of the sign

enclosure. Alternate designs m ccepted, provided the sensor assemblies that are accessible and
serviceable from inside the si re.
Provide controls s gineer can field adjust the following:

itted by the pixels in each Light Level Mode,
light level at which each Light Level Mode is activated.

M. Di@mdules
M each display module with a standard number of pixels which can be easily removed.
modules onto the DMS assemblies contiguously to form a continuous matrix to display
the requiTed number of lines, characters, and character height.

sign display modules that are interchangeable, self-addressable, and replaceable without using
special tools. Provide plug-in type power and communication cables to connect to a display module.
Ensure that the sign has a full matrix display area as defined in NEMA TS 4-2016, Section 1.6.

Design each module to display:
e All upper- and lower-case letters,
e All punctuation marks,
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e All numerals0to 9,
e Special user-created characters or images.

Display upper-case letters and numerals over the complete height of the module. Optimize the
LED grouping and mounting angle within a pixel for maximum readability.

Furnish two (2) spare display modules per each DMS installed for emergency restogtion.

N. Discrete LEDs

Provide discrete LEDs with a nominal viewing cone of 30 degrees with a half; ra of 15
degrees measured from the longitudinal axis of the LED. Make certain, the view% erances
are as specified in the LED manufacturer’s product specifications and do nogfex®ee degrees
half-power viewing angle of 30 degrees.

Provide LEDs that are untinted, non-diffused, high output solid state lamps ug#tzing AlinGaP
technology for Red and InGaN technology for Green and Blue. No gybstitutions will be allowed.
Provide LEDs that emit a full color. 4

Provide LEDs with a MTBF (Mean Time Before Failure) tle 0,000 hours of permanent
use at an operating point of 140° F or below at a specific forw. rrent of 20mA. Discrete LED
failure is defined as the point at which the LED’s luminoug intensity*has degraded to 50% or less of
its original level.

Obtain the LEDs used in the display from a sing anufacturer. Obtain them from batches
sorted for luminous output, where the highest lumirgitRRLEL}is not more than fifty percent more
luminous than the lowest luminosity LED w %s are driven at the same forward current.

Do not use more than two successive and overl&goi atches in the LED display.

Individually mount the LEDs on circuit bogrd®that are at least 1/16” thick FR-4 fiberglass, flat
black printed circuit board in a manner that promotes cooling. Protect all exposed metal on both
sides of the LED pixel board (exgept thedfower connector) from water and humidity exposure by a
thorough application of acrylic cglgrmal coating. Design the boards so bench level repairs to
individual pixels, including dis @ D replacement and conformal coating repair is possible.
Pinternal DC voltage not to exceed 24 Volts.

Operate the LED displ 3
Design the LED dix egiting range to be —20° F to +140° F at 95% relative humidity, non-
a

condensing.
Supply the LED@ turer’s technical specification sheet with the material submittals.

O. LE @upplies

Display by means of multiple regulated switching DC power supplies that

ortigy of the LED display. Provide power supplies rated such that if one supply fails the remaining
1es will be able to operate their portion of the display under full load conditions (i.e. all pixels
on at maximum brightness) and at a temperature of 140° F.

Provide power supplies to operate within a minimum input voltage range of +90 to +135 volts
AC and within a temperature range of —22° F to 140° F. Power supply output at 140° F must not
deteriorate to less than 65% of its specified output at 70° F. Provide power supplies that are
overload protected by means of circuit breakers, that have an efficiency rating of at least 75%, a
power factor rating of at least .95, and are UL listed. Provide all power supplies from the same
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manufacturer and with the same model number for each Type of DMS. Design the power driver
circuitry to minimize power consumption.

Design the field controller to monitor the operational status (normal or failed) of each individual
power supply and be able to display this information on the Client Computer screen graphically.
Color code power supply status, red for failed and green for normal. Provide power supply
monitoring circuitry to detect power failure in the DMS and to automatically report this faultfo the
Control Software. This requirement is in addition to reporting power failure at the control

cluster of closely spaced discrete LEDs. Design each pixel with either 66mufi o acing
depending on the type of DMS called for in the plans.

Construct the pixels with strings of LEDs. It is the manufacturer’s responsibgfty to determine
the number of LEDs in each string to produce the candela requiremdit as stated herein.

Use continuous current to drive the LEDs at the maximum brigh ey Design the light
levels to be adjustable for each DMS / controller so the Enginefgmayyet Yevels to match the
luminance requirements at each installation site.

Ensure each pixel produces a luminous intensity of 40 £d when driven with an LED drive
current of 20 mA per string.

Power the LEDs in each pixel in strings. Usear design so that the failure of an LED in
one string does not affect the operation of any other'Sg Mg wigin the pixel and does not lower the
luminous intensity of the pixel more than 25 e d requirement. Provide the sign controller
with the ability to detect the failure of any LE IM¥"and identify which LED string has failed.

cabinet.
P. LED Pixels (L
A pixel is defined as the smallest programmable portion of a display mo'dex%i sof a
0

Q. DMS Mini Controller

For Walk-In and Front Acce¢
DMS that is interconnected wit

DMS ™ ypes only, furnish and install a mini controller inside the

mini controller with a Risp % eypad interface. Size the display screen to allow preview of an
entire one-page messag T, i

the DMS e
Mount the

pports and structure to allow full access to the DMS enclosure inspection door.
closure according to the manufacturer’s recommendations.

d install U-bolt connections of hanger beams to truss chords with a double nut at each
nd of t -bolt. Bring the double nuts tight against each other by the use of two wrenches.

Syhmit plans for the DMS enclosure, structure, mounting description and calculations to the
Engineer for approval. Have such calculations and drawings approved by a Professional Engineer
registered in the state of North Carolina, and bear his signature, seal, and date of acceptance.

Provide removable lifting eyes or the equivalent on the DMS enclosure rated for its total weight
to facilitate handling and mounting the DMS enclosure.
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Design the DMS structure to conform to the applicable requirements of Section 906 of the 2024
Standard Specifications for Roads and Structures and the section titled “DMS Pedestal Structure” of
these Project Special Provisions.

S. DMS / DMS Controller Interconnect

Furnish and install all necessary cabling, conduit, and terminal blocks to connect the D the
DMS controller located in the equipment cabinet. Use approved manufacturer’s specifi

controller. Install fiber-optic interconnect centers in the sign enclosure and cabing
and terminate the fiber-optic cable. Submit material submittal cut sheets for the i %

T. DMS Controller and DMS Cabinet
Furnish and install one DMS controller with accessories pef\DMS in a protective cabinet.

Controlling multiple DMS with one controller is allowed when m IS are mounted on the
same structure. Mount the controller cabinet on the Sign supp& . Install cabinet so that the

center.

height from the ground to the middle of the cabinet is 4 feet. EnSge a minimum of 24” x 36” level
concrete working surface under each cabinet that provigdes mainfenance technicians with a safe
working environment.

Provide the DMS controller as a software-ori Nnﬂ processor and with resident software
stored in non-volatile memory. The Control Sofiwa te¥ller and communications must comply
with the NTCIP Standards identified in the \ pecial Provisions. Provide sufficient non-
volatile memory to allow storage of at least 500 Milti-page messages and a test pattern program.

For DMS Type 4C installations pro%e a single controller that can control up to eight (8) signs
simultaneously.

Furnish the controller cabin , but not limited to, the following:

e Power suppl Ibution assemblies,

Power IN W hybrid surge protectors,
Radi@e ence Suppressor,
C

ations surge protection devices,

rial-Grade UPS system and local disconnect,
icroprocessor based controller,

Display driver and control system (unless integral to the DMS),
RJ45 Ethernet interface port,

Local user interface,

Interior lighting and duplex receptacle,

Adjustable shelves as required for components,

Temperature control system,
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e All interconnect harnesses, connectors, and terminal blocks,

e All necessary installation and mounting hardware.

Furnish the DMS controller and associated equipment completely housed in a Caltrans 336S
cabinet made from 5052 H32 sheet aluminum at least 1/8” thick. Use natural aluminum cabinets.
Perform all welding of aluminum and aluminum alloys in accordance with the latest edition gf AWS
D1.2, Structural Welding Code — Aluminum. Continuously weld the seams using Gas %rc

Welding (GMAW).
Slant the cabinet roof away from the front of the cabinet to prevent water from Col%r It.
ONer c

Do not place a manufacturer name, logo, or other information on the faces of t

Provide cabinets capable of housing the components and sized to fit spgCe RqUasfient. Design
the cabinet layout for ease of maintenance and operation, with all componergis gasily accessible.
Submit a cabinet layout plan for approval by the Engineer.

abinet

Locate louvered vents with filters in the cabinet to direct airflo . thgucontroller and auxiliary
equipment, and in a manner that prevents rain from entering thg.cabi it the inside of the cabinet,
directly behind the vents, with a replaceable, standard siz ercially available air filter of
sufficient size to cover the entire vented area.

Provide a torsionally rigid door with a continugus stalgless-steel hinge on the side that permits
complete access to the cabinet interior. Provide a ga ermanent and weather resistant seal at
in

the cabinet door and at the edges of the fan / exhau . Use a non-absorbent gasket material
that will maintain its resiliency after long te ose to the outdoor environment. Construct the
doors so that they fit firmly and evenly against et material when closed. Provide the cabinet
door with louvered vents and air filters near th tom as described in the paragraph above.

The cabinet shall contain a fuII-heigh’andard EIA 19-inch rack. The rack shall be secured within
the cabinet by mounts at the top bottom.

The rack shall contain a mi of one (1) pullout drawer. The drawer shall be suitable for
storing manuals and small drawer shall be able to latch in the out position to function as a
laptop/utility shelf.

Provide a conve I0Wation on the inside of the door to store the cabinet wiring diagrams and
other related cabi gs. Provide a Corbin #2 main door lock made of non-ferrous or stainless-
steel material. Key ocks on the project alike and provide 1 key per lock to the Engineer. In
addition, degs ndle to permit padlocking.

Proyide e irterior of the cabinet with ample space for housing the controller and all associated
equipi@e wiring. Provide ample space in the bottom of the cabinet for the entrance and exit of

I po mmunications, and grounding conductors and conduit.

Agange the equipment to permit easy installation of the cabling through the conduit so that they
witrnot interfere with the operation, inspection, or maintenance of the unit. Provide adjustable metal
shelves, brackets, or other support for the controller unit and auxiliary equipment. Leave a 3-inch
minimum clearance from the bottom of the cabinet to all equipment, terminals, and bus bars.

Provide power supply monitoring circuitry to detect power failure and to automatically report the
occurrence to the Control Software.
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Install two LED light strips with shields, one in the top of the cabinet and the other under the

bottom shelf. Design both lights to automatically turn on when the cabinet door is opened and turn
off when the door closes.

Mount and wire a 120V (+10%) GFCI duplex receptacle of the 3-wire grounding type in the
cabinet in a location that presents no electrical hazard when used by service personnel for the operation
of power tools and work lights.

No cabinet resident equipment may utilize the GFCI receptacle. Furnish ong
GFCI duplex receptacle for future equipment.

Mount a bug-proof and weatherproof thermostatically controlled fan and safg
of the cabinet. Size the fan to provide at least for two air exchanges per minutg
of the capacity of the motor. The magnetic field of the fan motor must not @ifed
the control equipment. Use a fan thermostat that is manually adjustable to turn o
160° F with a differential of not more than 10° F between automatic turn on and
an easily accessible location, but not within 6 Inches of the fan.

ween 80° F and
grn off. Mount itin

Install additional fans and/or heaters as needed to maintgin th eature inside the cabinet
within the operating temperature range of the equipment w. tffe cabinet as recommended by
equipment manufacturer(s).

1.  Wiring
The requirements stated herein apply WhereverNc wiring is needed for any DMS system
assemblies and subassemblies such as controller gabiNgt, enclosure, electrical panel boards etc.

Neatly arrange and secure the wiring insidth®s€binet. Where cable wires are clamped to the
walls of the control cabinet, provide clamps mad® of nylon, metal, plastic with rubber or neoprene
protectors, or similar. Lace and jacket all harnesSes or tie them with nylon tie wraps spaced at 6 inches
maximum to prevent separation gf the inﬁ/idual conductors.

Individually and uniquely | Il conductors. Ensure all conductor labels are clearly visible
without moving the conduct t all terminal conductors to the terminal strip in right angles.
Remove excess conduggor @terminaﬁon of the conductor. Mold the conductor in such a fashion
as to retain its relative& the terminal strip if removed from the strip. Do not run a conductor
across a work surfa h'Ne exception of connecting to that work surface. No conductor bundles
can be support b e that support work surfaces. Install all connectors, devices and conductors
in accordance t@ maguTactures guidelines. Comply with the latest NEC guideline in effect during
ctor or conductor bundle may hang loose or create a snag hazard. Protect all

installation.
conductor@nmage. Ensure all solder joints are completed using industry accepted practices and
will n ° to vibration or movement. Protect lamps and control boards from damage.

No ing will be allowed for feeder conductors and communication cables from the equipment
abinegto the DMS enclosure.

sulate all conductors and live terminals so they are not hazardous to maintenance personnel.

Route and bundle all wiring containing line voltage AC and / or shield it from all low voltage
control circuits. Install safety covers to prevent accidental contact with all live AC terminals located
inside the cabinet.

Use industry standard, keyed type connectors with a retaining feature for connections to the
controller.
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Label all equipment and equipment controls clearly.

Supply each cabinet with one complete set of wiring diagrams that identify the color-coding or

wire tagging used in all connections. Furnish a water-resistant packet adequate for storing wiring
diagrams, operating instructions, and maintenance manuals with each cabinet.

2. Power Supply and Circuit Protection

Design the DMS and controller for use on a system with a line voltage of 120V + ta
frequency of 60 Hz = 3 Hz. Under normal operation, do not allow the voltage drop b o0 Igad
and full load of the DMS and its controller to exceed 3% of the nominal voltage.

ects are
: defects do
h deVices to protect
ower and current

Blackout, brownout, line noise, chronic over-voltage, sag, spike, surge, and
considered typical AC voltage defects. Protect the DMS system equipment sy
not damage the DMS equipment or interrupt their operation. Equip all cabinegs
the equipment in the cabinet from damage due to lightning and external circu
surges.

3. Circuit Breakers ‘\

Protect the DMS controller, accessories, and cabinet uffiWNies *vith thermal magnetic circuit
breakers. Provide the controller cabinet with a main circuit breakel§ized according to the NEC. Use
appropriately sized branch circuit breakers to protect the c@ntroller, sign display and accessories and

for servicing DMS equipment and cabinet utilities.
Provide a subpanel in the sign enclosure m and branch circuit breakers sized

appropriately per NEC.

Provide a detailed plan for power distributiofwIthin the cabinet and the sign. Label all breaker
and conductor with size and loads. Have the pl igned and sealed by a NC registered PE and submit
the plans for review and approval. ,

4.  Surge Suppressor

Install and clearly label filte rid power line surge protectors on the load side of the branch
circuit breakers in a man rmits easy servicing. Ground and electrically bond the surge
protector to the cabinet Wy ches.

rotector that meets the following requirements:

current occurrences 20 minimum
rge current for an 8 x 20 microsecond 50,000 Amperes
nergy Absorption > 500 Joules
Clamp voltage 240 Volts
Response time <1 nanosecond
Minimum current for filtered output 15 Amperes for 120VAC*
Temperature range -40°F to +158°F

*Capable of handling the continuous current to the equipment
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5. Transients and Emissions

DMS and DMS controller will be designed in such a way to meet the latest NEMA TS-4 for
Transients and Emissions.

6. Transient Protection

The RS232 and Ethernet communication ports in the DMS sign controller shall be protegged with
surge protection between each signal line and ground. This surge protection shall be ed
internally within the controller.

7. Lightning Arrester (}
Protect the system with an UL approved lightning arrester installed at the i sconnect

that meets the following requirements:

Type of design Silicon Oxide V r

Voltage

Maximum current

Maximum energy

Maximum number of surges Unlimited
Response time one milliamp test 5 nanoseconds
Response time to clamp 10,000, S 10 nanoseconds
Response time to clamp 50,000 a 25 nanoseconds
Leak current at double the rated ge None

Ground Wire , Separate

8.  Uninterruptible Po Q pply (UPS)

Furnish UPS with exter gy NTPerature monitoring that will shut off when running on battery
power and the maximurfygatiplg temperature for the ethernet switch is reached.

Install UPS with@ ethernet network monitoring ports that can be disabled via the UPS
software/firmwafe.

Contr esponsible for supplying a UPS and batteries that can adequately power the
s an additional 20% for a minimum of 4 hours. Contractor shall request the power

I for any department supplied equipment prior to submitting UPS for approval. Allow
eight eks for the department to supply equipment power requirements. Provide to the Engineer
or Agproval, a submittal package with Engineering Calculations consisting of, as a minimum,
S atic drawing, technical data sheets, and supporting documentation. Ensure the documentation
demonstrates, in theory, that the battery(ies) will provide for continuous operation for a minimum of
four (4) consecutive hours with no additional charging.

Furnish and install one rack mounted UPS in each new cabinet that meet the following

minimum specifications:
Output
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Nominal Output Voltage

Output Voltage Distortion

Output Frequency (sync to mains)
Crest Factor

Waveform Type

Output Connections

Input

Nominal Input Voltage

Input Frequency

Input Connections

Input voltage range for main operations
Input voltage adjustable range for mains operation
Battery Type

Maintenance-free sealed Lead-Acid battery with su

Typical recharge time

Control panel

Surge Protection and Filter
Surge energy rating
Environmental

Operating Envirg
Operating R@ idity
Confo@
Re% Approvals
9.

ontroller Communications Interface

Appendix Part D — Project Special
Provisions for Unit Bid Items
120V

Less than 5% at full load

57 - 63 Hz for 60 Hz nominal
up to 5:1

Sine wave

(4) NEMA 5-15R (L%
120V Q
to

50/60 Hz +/- 3 H& ( ing)
NEMA 5-15P

82-14
75@ A

pefded electrolyte, leak-proof.

s
\%murs
Communications & Management 0
Interface Port(s) 5
U4

DB-9 RS-232, USB,RJ-45 Ethernet

LED status display with load and battery
bar-graphs

480 Joules

-32 - 165 °F
0-95%

FCC Part 15 Class A, UL 1778

Prgvide the controller with the following interface ports:

UPS,

Version 24.1 84

An EIA/TIA-232E port for remote communication using NTCIP,

An 10/100 Ethernet port for remote communication using NTCIP,

An EIA/TIA-232E port for onsite access using a laptop,

An EIA/TIA-232E auxiliary port for communication with a field device such as a
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e Fiber-optic ports for communication with the sign,

10. Controller Local User Interface
Provide the controller with a Local User Interface (LUI) for at least the following functions:
e On/ Off Switch: controls power to the controller,

e Control Mode Switch: for setting the controller operation mode to either re
or local mode,

e Display and Keypad: Allow user to navigate through the controller mertu f
configuration (display, communications parameter, etc.) running cagigti
viewing peripherals status, message creation, message previe
activation, etc. Furnish a display with a minimum size of 24@64%lo

back light.
Protected access to the LUI with an alphanumeric and PIN passwords. Allow the user to
select a preferred method of password protection. Default and h eﬁoasswords are not

allowed.
11. Controller Address

Assign each DMS controller a unique address. Prefacall commands from the Control Software
with a particular DMS controller address. The DM r compares its address with the address
transmitted; if the addresses match, then the contro oceSyes the accompanying data.

12. Controller Functions

Design the DMS controller to continuouslyS§gontrol and monitor the DMS independent of the
Control Software. Design the controller to dis a message on the sign sent by the Control Software,
a message stored in the sign controller m’nory, or a message created on site by an operator using the
controller keypad.

Provide the DMS controlle watchdog timer to detect controller failures and to reset the
microprocessor, and with a cked up clock to maintain an accurate time and date reference.
Set the clock through aMgxtigghallcommand from the Control Software or the Local User Interface.

emory

Furnish eac troller with non-volatile memory. Use the non-volatile memory to store
and reprogram agleasPone test pattern sequence and 500 messages containing a minimum of two pages

of 45 chargfte age. The Control Software can upload messages into and download messages
frome trofler’s non-volatile memory remotely.

uploaded and stored in the controller’s non-volatile memory may be erased and edited
using ontrol Software and the controller. New messages may be uploaded to and stored in the
ntrgyle

r’s non-volatile memory using the Control Software and the controller.

U. Equipment List

Provide a general description of all equipment and all information necessary to describe the basic
use or function of the major system components. Include a general “block diagram” presentation.
Include tabular charts listing auxiliary equipment, if any is required. Include the nomenclature,
physical and electrical characteristics, and functions of the auxiliary equipment unless such
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information is contained in an associated manual; in this case include a reference to the location of the
information.

Include a table itemizing the estimated average and maximum power consumption for each major
piece of equipment.

V. Physical Description

Provide a detailed physical description of size, weight, center of gravity, sp 0 g
requirements, electrical connections, and all other pertinent information necessey for Joroper
installation and operation of the equipment.

W. Parts List
Submit a parts list that contains all information needed to describe the cWaracteristics of the
individual parts, as required for identification to the Engineer. Inclu list gf all equipment within a

in a table, in alpha numerical order of the schematic referenc Is, which gives the associated
description, manufacture’s name, and part number, as wel ernate manufacturers and part
numbers. Provide a table of contents or other appropriat§ grouping to identify major components,

assemblies, etc. \

group and a list of all assemblies, sub-assemblies, and replacemgnt p all tinits. Arrange this data

X. Character Set Submittal

Submit an engineering drawing of the DMS ®garacter set including at a minimum, 26 upper case
and lower case letters, 10 numerals, 9 punctua®ef marks (., ! ? —“ *; :) 12 special characters (# & *
+/()[]<>@)and arrows at 0, 45, 90/35, 180, 225, 270, and 315 degrees.

Y. Wiring Diagrams
Submit a wiring d&g@eaeh DMS and each controller cabinet, as well as interconnection
S

wiring diagrams for th: s a whole to the Engineer.

Z. Routin@of Qperation

Descri rational routine, from necessary preparations for placing the equipment into
operatigg.tdgecufing the equipment after operation. Show appropriate illustrations with the sequence
of opeffay resented in tabular form wherever applicable. Include in this section a total list of the

st ins ents, aids and tools required to perform necessary measurements and measurement
echni@ues for each component, as well as set up, test, and calibration procedures.

AA. Maintenance Procedures

Specify and submit the recommended preventative maintenance procedures and checks at pre-
operation, monthly, quarterly, semiannual, annual, and "as required" periods to assure equipment
operates reliably to the Engineer. List specifications (including tolerances) for all electrical,
mechanical, and other applicable measurements and / or adjustments.
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BB. Repair Procedures

Include in this section all data and step by step procedures necessary to isolate and repair failures
or malfunctions, assuming the maintenance technicians are capable of analytical reasoning using the
information provided in the sections titled “Wiring Diagrams”, “Routine of Operation” and
“Maintenance Procedures”

Describe accuracy, limits, and tolerances for all electrical, physical, or ot amplicaple
measurements.  Include instructions for disassembly, overhaul, and reassembgy, Wit op
specifications and performance requirements.

Give detailed instructions only where failure to follow special procedure
to equipment, improper operation, danger to operating or maintenance per *Include such
instructions and specifications only for maintenance that specialized technicia engineers in a
modern electromechanical shop would perform. Describe special test set up, coMponent fabrication,

and the use of special tools, jigs, and test equipment. v N

CC. Warranty

Ensure that the DMS system and equipment has a mangfacturer’s warranty covering all defects
and failures for a minimum of five (5) years from thc{\ final acceptance by the Engineer. This
er

tIn damage

warranty will cover all parts, labor, shipping, and a ts associated with the repair of the
DMS.

16.3. CONSTRUCTION METHOD

A. Description

This article establishes prac d procedures and gives minimum standards and requirements
for the installation of DMS xiliary equipment and the construction of related structures.

Provide electrical iglleny described in this specification that conforms to the standards of
NEMA, UL, or Elecyegi ustries Association (EIA), wherever applicable. Provide connections
between DMS equi nd DMS sign housing and electric utilities that conform to NEC standards.

Provide stai
tapping scr
materials

fungu%

Layout

The Regional ITS engineer or Division Traffic Engineer will establish the actual location of each
DMS assembly. It is the Contractor’s responsibility to ensure proper elevation, offset, and orientation
of all DMS assemblies. The location of service poles as well as conduit lengths shown in the Project
Plans, are approximate based on available project data. Make actual field measurements to place
conduit and equipment at the required location.

ess gteel screws, nuts, and locking washers in all external locations. Do not use self-
specifically approved by the Engineer. Use parts made of corrosion resistant
plastic, stainless steel, brass, or aluminum. Use construction materials that resist
nd moisture deterioration. Separate dissimilar metals by an inert dielectric material.
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C. Construction Submittal

When the work is complete, submit "as built" plans, inventory sheets, and any other data required
by the Engineer to show the details of actual construction and installation and any modifications made
during installation.

The "as built" plans will show: the DMS, controller, and service pole locations; DMS enclosure
and controller cabinet wiring layouts; Wiring Diagrams, Parts list; coordinates of the S and
devices; and wire and conduit routing. Show horizontal and vertical locations of all un d
conduits and cables dimensioned from fixed objects.

Include detailed drawings that identify the routing of all conductors in the sygfag by type,
color code, and function. Clearly label all equipment in the DMS system, controll et$and DMS

enclosure.

D. Conduit
Install the conduit system in accordance with Section 1715 of aMjard Specifications and
NEC requirements for an approved watertight raceway.
Make bends in the conduit so as not to damage it or change its ifgrnal diameter. Install watertight
and continuous conduit with as few couplings as standard igngths permit.

Clean conduit before, during, and after insta nstall conduit in such a manner that
temperature changes will not cause elongation or ¢ jon Jhat might damage the system.

Attach the conduit system to and instal"§oMg th¥®structural components of the Sign structure
assemblies with beam clamps or stainless-steel $gapping or inside the structure if there is available
space. Install strapping according to the strappigg manufacturer's recommendations and according to
NEC requirements. Do not use welding ggdrilling to fasten conduit to structural components. Space
the fasteners at no more than 4 fé for cOnduit 1.5 inches and larger or 6 feet for conduit smaller than
1.25 inches. Place fasteners no than 3 feet from the center of bends, fittings, boxes, switches,
and devices.

Flexible conduit o@allowed when the conduits transition from the horizontal structure
segment to the horizm egment and from the horizontal truss segment to the rear entrance of
the DMS when insl@t DMS communications and feeder cables. The maximum length of
each transition will be 5 feet.

flexible conduit
Do not appropriate fill ratio on all cable installed in conduit as specified in the NEC.

E@ng Methods (Power)
D pull permanent wire through a conduit system until the system is complete and has been

ean

Color-code all conductors per the NEC. Use approved marking tape, paint, sleeves or continuous
colored conductors for No.8 AWG and larger. Do not mark a white conductor in a cable assembly
any other color.

Do not splice underground circuits unless specifically noted in the Project Plans.
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F. Equipment and Cabinet Mounting
Mount equipment securely at the locations shown in the Project Plans, in conformance with the
dimensions shown. Install fasteners as recommended by the manufacturer and space them evenly.
Use all mounting holes and attachment points for attaching DMS enclosures and controller cabinets
to the structures.

Drill holes for expansion anchors of the size recommended by the manufacturer of the angfiors and
thoroughly clean them of all debris.
d in

Provide cabinets with all strapping hardware and any other necessary mountirgg h
accordance with these Project Special Provisions and the Project Plans.
.% om entering

Seal all unused conduit installed in cabinets at both ends to prevent wat
the conduit and cabinet with approved sealing material.

Install a ground bushing attached inside the cabinet on all metal conduits ring the cabinet.
Connect these ground bushings to the cabinet ground bus.
sh

Install a level concrete technician pad measuring a minimR tm:k, 36 inches wide and

36 inches long at the front door of the DMS equipment cabine n on the Typical Details sheet

within the Project Plans.

G. Work Site Clean-Up %‘
Clean the site of all debris, excess excavatio% cleng material, wire, etc. Clean and clear

the work site at the end of each workday. D(% oy*waste material in storm drains or sewers.

16.4. GENERAL TEST PROCEDURE

a series of functional tests and ensure the results of each test
resence of the Engineer. These tests should not damage the
quipment that fails to fulfill the requirements of any test.
correcting non-conformities and re-testing; completely document

Resubmit rejected equi
all diagnoses and correct ns. Modify all equipment furnished under this contract, without
additional cost to th@r ent, to incorporate all design changes necessary to pass the required

tests.
Provide e%@ies of all test procedures and requirements to the Engineer for review and
ea

Test the DMS and its componentS§
meet the specified requirements
equipment. The Engineer wg

approval 0 days prior to the testing start date.
@) proved procedures for the tests. Include the following in the test procedures:

ep-by-step outline of the test sequence that demonstrates the testing of every function
of the equipment or system tested

e A description of the expected nominal operation, output, and test results, and the pass /
fail criteria

e An estimate of the test duration and a proposed test schedule
e A data form to record all data and quantitative results obtained during the test
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e A description of any special equipment, setup, manpower, or conditions required by the
test

Provide all necessary test equipment and technical support. Use test equipment calibrated to
National Institute of Standards and Technology (NIST) standards. Provide calibration
documentation upon request.

Conform to these testing requirements and the requirements of these specifications. Itist
Contractor’s responsibility to ensure the system functions properly even after the Engi ep
the CCTV test results.

Provide electronic copies of the quantitative test results and data forms containingfaliNata n,
highlighting any non-conforming results and remedies taken, to the Engineer % .¥An
r

authorized representative of the manufacturer must sign the test results and

16.5. COMPATIBILITY TESTS

A. DMS System

Compatibility Tests are applicable to DMS that the Contractor yvish rﬁ%h but are of a different
manufacturer or model series than the existing units installed igF%e ion. If required, the
Compatibility Test shall be completed and accepted by the Engine@gprior to approval of the material
submittal.

The Compatibility Test shall be performed in a Iabox ironment at a facility chosen by the

Engineer based on the type of unit being tested. Progld®gotiCy to the Engineer with the material
submitted that a Compatibility Test is reque d.@l e shall include a detailed test plan that
will show compatibility with existing equipme otice shall be given a minimum of 15

calendar days prior to the beginning of the Compdgibility Test.

The Contractor shall provide, install, and jgtegrate a full-functioning unit to be tested. The
Department will provide access # existi{ equipment to facilitate these testing procedures. The
Engineer will determine if the Cgratibility Test was acceptable for each proposed device. To prove
compatibility the Contractor is r&gporible for configuring the proposed equipment at the applicable

Traffic Operations Cenger @ the accompaniment of an approved TOC employee.
16.6. OPERATIONAL ST (ON-SITE COMMISSIONING)

Final DMS locafions

t be field verified and approved by the Engineer. Perform the following
local operatj tests at the DMS assembly field site in accordance with the test plans in the
presence 0@5 Design Unit and a representative of the DMS manufacturer. The Contractor is

respo providing a laptop for camera control and positioning during the test. After
pley e installation of the camera assemblies, including the camera hardware, power supply,

and c ting cables, the contractor shall:
Local Field Testing

Furnish all equipment and labor necessary to test the installed camera and perform the
following tests before any connections are made.

e Verify that physical construction has been completed.
e Inspect the quality and tightness of ground and surge protector connections.
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e Check the power supply voltages and outputs, check connection of devices to power
source.

e Verify installation of specified cables and connection between the DMS and control
cabinet,

e Make sure cabinet wiring is neat and labeled properly; check wiring for any weatgand
tear; check for exposed or loose wires.

e Perform the DMS assembly manufacturer’s initial power-on test in accor
the manufacturer’s recommendation.

e Set the DMS control address. Q
2.  Central Operations Testing
e Interconnect the DMS’s communication interface device with one o following
methods as depicted on the plans:

optic trunk cable and verify a transmit/r is functioning and that
the DMS is fully operational at the TOC.

AND/OR

0 tothe DOT furnished cellular d verify a transmit/receive LED is
functioning and that the DM y @perational at the TOC.

0 communication network’s assigned Ethernet aﬁa assigned fiber-
&'ve

e Review DMS date and time and oller information.
e Run DMS diagnostics and review Its.
e Run DMS pixel test and revigh results,

e Run test message.

e Run test sched
e Program bN ario.

Approv tional Field Test results does not relieve the Contractor to conform to
the reqigrem®nts in these Project Special Provisions. If the DMS system does not pass
the mefOcument a correction or substitute a new unit as approved by the Engineer.

st tMe system until it passes all requirements.

. SUREMENT AND PAYMENT
Dymamic Message Sign ( ) will be measured and paid as the actual type and number of
rnished, installed, and accepted. Each DMS consists of a LED Dynamic Message Sign, spare
display modules, warranty, strapping hardware, controller, UPS, controller cabinet, concrete
technician pad, conduit, fittings, couplings, sweeps, conduit bodies, wire, flexible conduit, feeder
conductors and communications cable between the controller cabinet and the DMS enclosure,
connectors, circuit protection equipment, photo-electric sensors, tools, materials, all related testing,
cost of labor, cost of transportation, incidentals, and all other equipment necessary to furnish and install

the DMS system.
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DMS Cabinet will be measured and paid as the number of cabinets furnished, installed, and

accepted. DMS Cabinet includes all internal cabinet wiring and components necessary for a fully
functioning cabinet.

DMS Controllers will be measured and paid as the number of DMS Controllers furnished,
configured, installed, and accepted.

DMS Mini Controllers will be measured and paid as the number of DMS Controllers ished,
configured, installed, and accepted.

Display Modules will be measured and paid as the number of LED Display ModglesgfuriitShed,
installed, and accepted.

DMS Retrofit Kit will be measured and paid as the number of DMS s furnished,
installed, and accepted. Newest model DMS controllers, wiring/cabling betWeer the Cabinet and the
DMS, and all other labor and materials necessary for complete installation acceptance are
incidental to DMS Retrofit Kit.

Payment will be made under: \t

Pay Item Pay Unit
Dynamic Message Sign ( ) et T N ST Each
DMS Cabinet ..o \

DMS Controller ........cccoveiiiiiiiiie 8
DMS Mini Controller
Display Modules..........cccceevvvveiiiiennnn. , .................................................................................
DMS Retrofit Kit........cocoeeiinnny

1/. NTCIP REQUIREMENTS
This section defj \NTCIP requirements for the DMSs covered by these Project Special
Provisions and Pr 'e@vs.
17.1. Refer@
A. Stgudangs
T\m ication references several standards through their NTCIP designated names. The

provides the full reference to the current version of each of these standards.

Im@lement the most recent version of the standard including any and all Approved or
mended Amendments to these standards for each NTCIP Component covered by these project
specifications. Refer to the NTCIP library at www.ntcip.org for information on the current status of
NTCIP standards.
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Abbreviated )
Number Title

Global Object (GO)

NTCIP 1201 Definitions
Object Definitions for

NTCIP 1203 Dynamic Message Signs
SP-PMPP/232

NTCIP 2101 Subnet Profile for PMPP
over RS-232 Q
SP-Ethernet

NTCIP 2104 )
Subnet Profile for Ethernet
TP-Null

NTCIP 2201 ] 0‘
Transport Profi
Internet TranspSrt Wgofile

NTCIP 2202 (TCP/IP and UDP/IP
AP fogSé

NTCIP 2301 TranN|

na t Pramework
B. Features

Each DMS shall be required to s
and all functional requirements a

ort the following optional features, conformance groups
objects that apply herein.

Feature

Reference

Time Management

NTCIP 1201 v3

Timebase Event Sch

NTCIP 1201 v3

PMPP

NTCIP 1201 v3

Determine Sig

NTCIP 1203 vO03

Manage Fonts

NTCIP 1203 vO03

NTCIP 1203 vO03

NTCIP 1203 vO03

NTCIP 1203 v03

| External Devices

Cont

NTCIP 1203 vO03

Itor Sign Environment

NTCIP 1203 vO03

Monitor Door Status

NTCIP 1203 vO03

Monitor Controller Software Operations

NTCIP 1203 vO03

Monitor Automatic Blanking of Sign

NTCIP 1203 vO03

Report

NTCIP 1103 vO03
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The following table represents objects that are considered optional in the NTCIP standards
but are required by this specification. It also indicated modified objects value ranges for certain
objects. Each DMS shall provide the full, standard object range support (FSORS) of all the objects

required by these specifications unless otherwise stated below.

Object

Reference

Requirement

moduleTable

NTCIP 1201 -2.2.3

Shall contain at least o
moduleType equal to 3§so

The moduleMake ghE&ties
of the manufa %
moduleModef spari TSasiie

manufacturer’s n
component and t

maxTimeBaseScheduleEntries

NTCIP 1201 -
2.4.3.1.

maxDayPlans

NTCIP 1201 - 2.4.

indi s the model version number
of th oﬂont.

&) at'least 28

S

hall be at least 20

maxDayPlanEvents

NTCIP 1201 g24.4.

maxGroupAddresses

NTCIP 1201 —

Shall be at least 12

Shall be at least 1

maxEventLogConfigs

NTCIP 1103 =

Shall be at least 50

eventConfigMode

NTCI
A.753

The DMS shall support the
following Event Configurations:
onChange, greaterThanValue,

maxEventLogSize

( smallerThanValue
eventConfigLogOID NTCIP 1103 - FSORS
1.5.7
eventConfigAction TCIP 1103 - FSORS
A.75.8

NTCIP 1103 - A.7.6

Shall be at least 20

maxEventClasses

NCTIP 1103 -A.7.2

Shall be at least 16

NTCIP 1103 -
A73.4

FSORS

eventCIassDes§
communit ax

NTCIP 1103 -A.7.8

Shall be at least 3

NTCIP 1203 -5.4.1

Shall be at least 12

NTCIP 1203 -5.4.3

Shall be at least 255

NTCIP 1203 -5.5.3

The DMS shall support flash “on”
times ranging from 0.1 t0 9.9
seconds in 0.1 second increments

defaultFlashOnActive

NTCIP 1203 -5.5.4

The DMS shall support flash “on”
times ranging from 0.1 t0 9.9
seconds in 0.1 second increments

defaultFlashOff

NTCIP 1203 - 5.5.5

The DMS shall support flash
“off” times ranging from 0.1 to
9.9 seconds in 0.1 second

Version 24.1

94

print date: 03/05/25



HO-0010B

Docusign Envelope ID: 1ED3192B-7CD8-4412-AFA5-CAF3F49A51AE

TS-95

Appendix Part D — Project Special
Provisions for Unit Bid Items

increments

defaultFlassOffActive

NTCIP 1203 - 5.5.6

The DMS shall support flash
“off” times ranging from 0.1 to
9.9 seconds in 0.1 second
increments

defaultBackgroundColor

NTCIP 1203 -5.5.2

The DMS shall support the
black background color

defaultForegroundColor

NTCIP 1203 - 5.5.2

The DMS shall support
amber foreground colo

defaultJustificationLine

NTCIP 1203 - 5.5.9

The DMS shall sugf®wthe
following forms o %
justification: eMagtind

right

defaultJustificationPage

NTCIP 1203 - 5.5.11

follofgng forms of page
justificen: Mp, middle, and
tto

defaultPageOnTime

NTCIP 1203 - 5.5.13

MS shall support page
“on” Times ranging from 0.1 to
25.5 seconds in 0.1 second
increments

defaultPageOffTime

NTCIP 1203 3

The DMS shall support page
“off” times ranging from 0.0 to
25.5 seconds in 0.1 second
increments

defaultCharacterSet

N'?IP 1203 -5.5.21

The DMS shall support the
eight bit character set

dmsMaxChangeableMsg

NTCIP 1203 - 5.6.3

Shall be at least 100.

dmsMessageMultiString

TCIP 1203 - 5.6.8.3

The DMS shall support any
valid MULT!I string containing
any subset of those MULT]I
tags listed in Table 3 (below)

%
)

NTCIP 1203 -5.7.1

Shall support at least the
following modes: local, central,
and centralOverride

dmsSWR®et NTCIP 1203 - 5.7.2 FSORS
dms imeRemaining NTCIP 1203 -5.7.4 FSORS
werRecoveryMessage | NTCIP 1203 - 5.7.8 FSORS

dms owerRecoveryMessage | NTCIP 1203 - 5.7.9 FSORS
ortPowerLossTime NTCIP 1203 -5.7.14 | FSORS
dmsResetMessage NTCIP 1203 -5.7.11 | FSORS
dmsCommunicationsLossMessage | NTCIP 1203 - 5.7.12 | FSORS
dmsTimeCommL0ss NTCIP 1203 -5.7.13 | FSORS
dmsEndDurationMessage NTCIP 1203 - 5.7.15 | FSORS

dmsMultiOtherErrorDescription

NTCIP 1203 - 5.7.20

If the vendor implements any
vendor-specific MULTI tags,
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the DMS shall provide
meaningful error messages
within this object whenever
one of these tags generates an
error
dmslllumControl NTCIP 1203 - 5.8.1 The DMS shall support the
following illumination cont
modes: Photocell, and
dmslllumNumBrightLevels NTCIP 1203 - 5.8.4 Shall be at least 100
dmslllumLightOutputStatus NTCIP 1203 - 5.8.9 FSORS
numActionTableEntries NTCIP 1203 -5.9.1 Shall be at leas
watcdogFailureCount NTCIP 1203 - FSORS
511.15
dmsStatDoorOpen NTCIP 1203 - FSORS
5.11.1.6
fanFailures NTCIP 1203 - FSO e
511.23.1
fanTestActivation NTCIP 1203 - SORS
5.11.2.3.2
tempMinCtrlCabinet NTCIP 1203 FSORS
5.11.4.1
tempMaxCtriCabinet NTCIP 1203 - FSORS
5.11.4.
tempMinSignHousing NTCIP 1 FSORS
5.11.45
tempMaxSignHousing NT@IP 1203 - FSORS
5.T1.4.6

D. MULTI Tags

lowing message formatting MULT] tags. The manufacturer

Each DMS shall sup
may choose to supportedd algstandard or manufacturer specific MULTI tags.

Code

Feature

field 1 - time (12hr)

field 2 - time (24hr)

field 8 — day of month

field 9 — month

field 10 - 2 digit year

field 11 - 4 digit year

flashing text on a line by line basis with flash rates

(and /i) controllable in 0.5 second increments.
fo Font
ji2 Justification — line — left
jI3 Justification — line — center
jla Justification — line — right
Version 24.1 96 print date: 03/05/25




Docusign Envelope ID: 1ED3192B-7CD8-4412-AFA5-CAF3F49A51AE

HO-0010B TS-97 Appendix Part D — Project Special
Provisions for Unit Bid Items
Code Feature
j15 Justification — line — full
jp2 Justification — page — top
jp3 Justification — page — middle
jp4 Justification — page — bottom
mv moving text
nl new line
p new page, up to 2 instances in a message (i.e.,
pages/frames in a message counting first page)
pt page times controllable in 0.5 second incr
E. Documentation
Supply software with full documentation, including a USB flash drive ¢ i ClIl versions

of the following MIB files in Abstract Syntax Notation 1 (ASN.1) format:
 The relevant version of each official standard MIB Module referenc€d by the device
functionality.

* If the device does not support the full range of ang give cﬁ/ithin a Standard MIB
Module, a manufacturer specific version of the offil andard MIB Module with the
supported range indicated in ASN.1 format in the SYNYJ AX and/or DESCRIPTION
fields of the associated OBJECT TYPE macrq Name this file identical to the standard
MIB Module, except that it will have t jon ".man".

* A MIB Module in ASN.1 format cont M nd all manufacturer-specific objects
supported by the device with acguragte a anthgful DESCRIPTION fields and
supported ranges indicated in th field of the OBJECT-TYPE macros.

* A MIB containing any other objectSgupported by the device.

Allow the use of any and all of this do ntation by any party authorized by the
Department for systems integration purpgges at any time initially or in the future, regardless of what
parties are involved in the systenWyintegration effort.

F. NTCIP Acceptance T

Test the NTCIP requiremen above by a third party testing firm. Submit to the Engineer
for approval a portfoliogf efpcted firm. Include the name, address, and a history of the selected
firm in performing NT(\ along with references. Also provide a contact person’s name and
phone number. Sub amted NTCIP testing plans and procedures, including a list of hardware
and software, to er for review and approval 10 days in advance of a scheduled testing
date. Develo t@uments based on the NTCIP requirements of these Project Special Provisions.

The accep eS®ill use the NTCIP Exerciser, and/or other authorized testing tools and will

follow ideltes established in the ENTERPRISE Test Procedures. Conduct the test in North

Carolifia installed system in the presence of the Engineer. Document and certify the results of
etest e firm conducting the test and submit the Engineer for review and approval. In case of

failure®, remedy the problem and have the firm retest in North Carolina. Continue process until all
i are resolved. The Department reserves the right to enhance these tests as deemed

appropriate to ensure device compliance.

17.2. Measurement and Payment

There will be no direct payment for the work covered by this section.

Payment for this work will be covered in the applicable sections of these Project Special
Provisions at the contract unit price for “Dynamic Message Sign ( )” and will be full compensation
for all work listed above.
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18. DMS PEDESTAL STRUCTURE

18.1. DESCRIPTION

This section includes all design, fabrication, furnishing, and erection of the DMS pedestal structure,
platforms, walkways, ladders for access to the DMS inspection doors, and attachment of the DMS
enclosures to the structure in accordance with the requirements of these Project Special Provigions
and the Project Plans. Fabricate the supporting DMS assemblies from tubular steel. Furni

pedestal type DMS assemblies as shown in the Project Plans.

Provide pedestal DMS structures with a minimum clearance from the high point o
bottom of the DMS enclosure of 25 feet for Walk-In DMS and 20 feet for Front A

Design the new DMS assemblies (including footings), DMS mounting assengbli g
platforms, and access ladders and submit shop drawings for approval. A Profes Engineer that
is registered in the state of North Carolina will prepare such computations and dgg#vings. These
must bear his signature, seal, and date of acceptance.

section.

The Standard Provisions SPO9R005 and SPO9R007 found at the link*below apply to all work
covered by this section.

The provisions of Section 900 of the Standard Specifications K o?k covered by this

a0™2024-Specifications-and-Special -

https://connect.ncdot.gov/resources/Specificati
Provision

It is the Contractor’s responsibility to verify D
locations and provide them with the DMS shop

18.2. MATERIALS

Use materials that meet the requifSnents of:
e Section 906 of the 2 %‘
e Standard PK 09R005 Foundations and Anchor Rod Assemblies for Metal Poles.

. Standard@
S@TION METHODS

Constfic structures and assemblies in accordance with the requirements of:

ension elevation drawings for the DMS
wings for the Engineer’s approval.

hndard Specification for Roads and Structures.

RN SPO9R007 Overhead and Dynamic Message Sign Foundations.

Section 906 of the 2024 Standard Specification for Roads and Structures.
e Standard Provision SPO9R005 Foundations and Anchor Rod Assemblies for Metal Poles.
e Standard Provision SPO9R007 Overhead and Dynamic Message Sign Foundations.

B. DMS Maintenance Platform (Walkway)

Provide a maintenance platform (walkway), a minimum of three feet wide with open skid resistant
surface and safety railing on the DMS assemblies for access to one of the DMS inspection doors as
shown on the plans. Provide platforms with fixed safety railings along both sides from the
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beginning of the platform to the inspection door. No gap is allowed between walkway and inspection
door or along any part of the safety rails.

Ensure the design, fabrication and installation of the access platforms on new DMS structures
complies with the following:

A. The top of the platform grading surface is vertically aligned with the bottom of the DMS
door,

B. The DMS door will open 90-degrees from its closed position without any obs 0¥ fro
the platform or safety handrails,
| " (0]

C. The platform is rigidly and directly connected to the walkway brackets a
uneven surface between sections,

D. Install a 4” x 4” safety angle parallel to and along both sides of the platf@mgand extend it
the entire length of the platform. Design the safety angle to withstand Iqg@ing equivalent to
the platform,

E. Ensure the platform design allows full access to the DS e e‘iﬁspection door with no
interference or obstructions.

C. DMS Access Ladder
Provide a fixed ladder, of the same material as the N ctures, leading to and ending at the
access platform. Equip the ladder with a secyrityyco dd€r guard) and lock to prohibit access by
unauthorized persons. Furnish the lock to opeNgte Wdtly a Corbin #2 key and furnish two keys per
lock. Design the rungs on 12-inch center to cent®atypical spacing. Start the first ladder rung no
more than 18 inches above the landing pad. A the security cover approximately 6 feet above
the finished ground. Design the ladder a’security cover as a permanent part of the DMS assembly
and include complete design detd®g in the DMS assembly shop drawings. Fabricate the ladder and
cover to meet all OSHA require nd applicable state and local codes, including but not limited

to providing a ladder cage.
Furnish and install a le @e pad a minimum of 4 inches deep, 24 inches wide, and 36 inches
long to service as a lgpagnOgad for accessing the ladder. Design the landing pad to be directly below
the bottom rung. Ac t@ the ladder shall not be obstructed by the DMS foundation. Provide pre-
formed or cast-igfpla ncrete pads.

18.4. ENT AND PAYMENT

DMS Pgalestyl Structure will be measured and paid as the actual number of dynamic message sign
esigl tlre assemblies furnished, installed, and accepted. Payment includes all design,

abricatRgg# construction, transportation, and attachment of the complete relocated dynamic message

ign aggemblies, supporting structure, hardware, access platform, direct tension indicators, preparing
nishing shop drawings, additional documentation, incidentals, and all other equipment and
features necessary to furnish the system described above.

DMS Gantry Structure will be measured and paid as the actual number of dynamic message sign
gantry structure assemblies furnished, installed, and accepted. Payment includes all design,
fabrication, construction, transportation, and attachment of the complete relocated dynamic message
sign assemblies, supporting structure, hardware, access platform, direct tension indicators, preparing
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and furnishing shop drawings, additional documentation, incidentals, and all other equipment and
features necessary to furnish the system described above.

DMS Access Ladder will be measured and paid as the actual number of DMS access ladders,
platform, walkway furnished, installed and accepted. Payment includes design, fabrication,
transportation, attachment to the DMS assembly as described above, lock with two keys each, and
concrete pad.

Overhead Footings will be measured and paid in cubic yards and will be full compensati a
materials and labor required in Overhead and Dynamic Message Sign Foundations (SR09 R00 d
Foundations and Anchor Rod Assemblies for Metal Poles (PS09 ROO05) referred i in e.
Payment will be made according to PS09 R007

The contract unit price for Overhead Footings will be full compensation for @rovadi or, tools,
equipment and foundation materials, stabilizing or shoring excavations, supplyi placing

concrete, reinforcing steel, conduit, anchor rod assemblies and any incidentals né@#essary to construct
sign foundations. Subsurface investigations required by the Engine@ywill be paid as extra work in
accordance with Article 104-7 of the 2024 Standard Specifications f d®and Structures.

Payment will be made under:
PAY TEEIM. ..ottt ghe e e s e e e e e aaneb e e e e abb b e e e e anbb e e e e anneeaeens Pay Unit

DMS Pedestal StrUCLUIe .......evveeeeee e . A VTR Each
DMS Gantry Structure \

DMS Access Ladder .......ccoovveeeiiieniiiieeniinny
Overhead FOOLINGS ......ccvveeiiieiiiieeiiiee e

19. EL CAL SERVICE FOR ITS DEVICES
19.1. DESCRlPTl\Q ,
Install new electyg ice equipment as shown in the plans. Installation of all new electrical
service pedestals , ajld meter base/disconnect combination panels shall be the first item of

work on this pr@ect t@ expedite the power service connections. Comply with the National Electrical
Code (NEC nal Electrical Safety Code (NESC), the Standard Specifications, the Project
Special Pr@, and all local ordinances. All work involving electrical service shall be

coordi h the appropriate utility company and the Engineer.

Obt e maximum available ground fault current from the utility company. Print this
inforntion on a durable label and adhere to the dead front of the disconnect.

19.2. MATERIAL

A. Meter Base/Disconnect Combination Panel

Furnish and install new meter base/disconnect combination panels as shown in the Plans. Provide
meter base/disconnect combination panels that have a minimum 125A main service disconnect and a
minimum of eight (8) additional spaces. Furnish a single pole 15A circuit breaker at CCTV
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locations. Furnish a double pole 50A circuit breakers at single DMS locations. Furnish a double pole
100A circuit breakers at dual DMS locations. Furnish each with a minimum of 10,000 RMS
symmetrical amperes short circuit current rating in a lockable NEMA 3R enclosure. Ensure meter
base/ disconnect combination panel is listed as meeting UL Standard UL-67 and marked as being
suitable for use as service equipment. Ensure circuit breakers are listed as meeting UL-489. Place
barriers so that no uninsulated, ungrounded service busbar or service terminal is exposed to
inadvertent contact by persons or maintenance equipment while servicing load termination
Fabricate enclosure from galvanized steel and electrostatically apply dry powder paint figi

gray in color, to yield a minimum thickness of 2.4 mils. All exterior surfaces must be flow d
steel. Provide ground bus and neutral bus with a minimum of four terminals and ggmigimu ire
capacity range of number 8 through number 3/0 AWG. Q

Furnish NEMA Type 3R combinational panels rated 100 Ampere minim@m $r ead
services and 200 Ampere minimum for underground services that meet the requi nts of the local
utility. Provide meter base with sockets’ ampere rating based on sockets being d with a
minimum of 167 degrees F insulated wire. Furnish 4 terminal, 600 single phase, 3-wire meter

bases that comply with the following:
e Line, Load, and Neutral Terminals accept 4/0 AWCNmaller Copper/Aluminum wire
e With or without horn bypass

e Made of galvanized steel \

e Listed as meeting UL Standard U -4Q

e Overhead or underground service%n specified.
Furnish 1.5” watertight hub for threaded ri

At the main service disconn furniﬁand install UL-approved lightning arrestors that meet the
following requirements:

conduit with meter base.

Silicon Oxide Varistor
120/240 Single Phase, 3 wire
100,000 amps

3000 joules per pole

Type of desig

Voltage

m number of surges Unlimited

esponse time one milliamp test 5 nanoseconds

Response time to clamp 10,000 amps 10 nanoseconds

Response time to clamp 50,000 amps 25 nanoseconds

Leak current at double the rated voltage | None

Ground wire Separate
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B. Equipment Cabinet Disconnect

Provide new equipment cabinet disconnects at the locations shown in the Plans. Furnish a
single pole 15A circuit breaker at CCTV locations. Furnish double pole 50A circuit breaker at
single DMS locations. Furnish double pole 100A circuit breaker at dual DMS locations.
Furnish panels that have a minimum of four (4) spaces in the disconnect. Furnish circuit
breakers with a minimum of 10,000 RMS symmetrical amperes short circuit currenigiting in

and neutral bus with a minimum of four terminals and a minimu
number 8 through number 3/0 AWG.

C. 10KVA Single Phase General Purpose Transformer
As shown on the Plans, furnish and install a double-wound, dry

erfyal purpose transformer
to isolate the line side voltages from the load side voltages as SN th€ Plans. Provide the

transformer with the following specifications:

e Primary Volts: 120/240 with 83/41 Amps Max. 6
e Secondary Volts: 120/240 with 83/41 Amps
e 10 kVA power rating.

Z.

e Electrostatic shielding between primary condary windings.
e Epoxy-silica encapsulated core and coif®

e Copper windings and copger Ieaﬁire terminations.

e Multiple front and botto kout for conduit entry/exit.

e Ground studs fqr co@) ding.
Provide the transfor EMA 3R enclosure suitable for mounting to a metal or wood pole.
D. 3-Wire Coppe ce Entrance Conductors

Furnish 3-wie stnded copper service entrance conductors with THWN rating. Provide
conductors , red, and white insulation that are intended for power circuits at 600 Volts or
less and c ly ‘With the following:

of Wisted as meeting UL Standard UL-83
e Meets ASTM B-3 and B-8 or B-787 standards.
e the Plans for wire sizes and quantities.
E. 3-Wire Copper Feeder Conductors

Furnish 3-wire stranded copper feeder conductors with THWN rating for supplying power to
ITS field equipment cabinets. Provide conductors with black or red, white, and green
insulation that are intended for power circuits at 600 Volts or less and comply with the
following:
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e Listed as meeting UL Standard UL-83
e Meets ASTM B-3 and B-8 or B-787 standards.

See the Plans for wire sizes and quantities.
F. 4-Wire Copper Feeder Conductors

Furnish 4-wire stranded copper feeder conductors with THWN rating for supplyin
DMS field equipment cabinets. Provide conductors with black, red, white, and green
that are intended for power circuits at 600 Volts or less and comply with the fo, 1

e Listed as meeting UL Standard UL-83
e Meets ASTM B-3 and B-8 or B-787 standards. Q
See the Plans for wire sizes and quantities.

G. Grounding System

Furnish 5/8”x10” copper clad steel grounding electrodes (g@\und rods), #4 AWG solid bare
copper conductors. Comply with the NEC, Standard Spe 'orﬁ these Project Special
Provisions, and the Plans.

19.3. CONSTRUCTION METHODS
A. General

Coordinate with the Engineer and the utility co \t -energize the existing service
temporarily prior to starting any modifications.

Permanently label cables at all access poin
each cable has a unique identifier. Label cables i
and labeling scheme approved by the En?eer.

S ylon tags labeled with permanent ink. Ensure
ediately upon installation. Use component name

B. Meter Base/Disconnect Cofgbinatifon Panel

aination panels with lightning arrestors as called for in the
Plans. Atall new DMS locg#s fite the feeder conductors from the meter base/disconnect to the
DMS equipment cabin&in d it. Atall new CCTV locations, route the feeder conductors from
the meter base/discon \ ¥CCTV equipment cabinet in conduit. Provide rigid galvanized
conduit for above gr@n PVC for below ground installations.
C. Electrical i

Install meter base/disconnec

Isconnect

Install cabinet disconnects and circuit breakers as called for in the Plans. Install
THWN opper feeder conductors as shown in Plans between the electrical service
discorfie the equipment cabinet disconnect. Route the conductors from the equipment cabinet

onn the equipment cabinet in rigid galvanized steel conduit. Bond the equipment cabinet
discor@ect in accordance with the NEC. Ensure that the grounding system complies with the
Ing requirements of these Project Special Provisions, the Standard Specifications and the
Plans.

D. 10KVA Single Phase General Purpose Transformer

As shown on the Plans, furnish and install a single phase general purpose transformer in a
NEMA 3R enclosure. Route the conductors from the transformer secondary to the DMS equipment
cabinet or equipment cabinet disconnect in rigid galvanized conduit. Bond the equipment cabinet
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disconnect in accordance with the NEC. Provide all mounting hardware and other parts and labor
necessary to successfully install the transformer.

E. 3-Wire Copper Service Entrance Conductors

At locations shown in the Plans, furnish and install 3-wire THWN stranded copper servi
entrance conductors in 1.25 inch rigid galvanized risers as shown in the plans. Install a wafgr
hub on top of the electrical service disconnect for riser entrance/exit. Size the conduc
specified in the Plans. Comply with the Standard Specifications and Standard Drawi

applicable electrical codes.
F. 4-Wire Copper Feeder Conductors
At locations shown in the Plans, install 4-wire THWN stranded copper féedelj cgnductors to
supply 240/120 VAC to the DMS field equipment cabinets. Size the conductors@€ specified in the

Plans. Comply with the Standard Specifications and Standard Dra s and all applicable electrical
codes.

G. 3-Wire Copper Feeder Conductors \
At locations shown in the Plans, install 3-wire THWN stranded Copper feeder conductors to

supply 120 VAC to the CCTV field equipment cabinets. e the conductors as specified in the
Plans. Comply with the Standard Specifications an Drawings and all applicable electrical

codes.
H. Grounding System

Install ground rods as indicated in the Plans. @onnect the #4 AWG grounding conductor to
ground rods using an irreversible mechanical cfping method. Test the system to ensure a ground
resistance of 20-ohms or less is hieveMDrive additional ground rods as necessary or as directed
by the Engineer to achieve the prgler ground resistance.

19.4. MEASURE R@D PAYMENT
Meter base/disco mbination panel will be measured and paid as the actual number of

complete and functi ter base/disconnect combination panel service locations furnished,
installed and acg€pted™™Bteakers, lightning arrestors, exposed vertical conduit runs to the cabinet,
and any remgégi dware, fittings, and conduit bodies to connect the electrical service to the
cabinet widflbe Bgnsidered incidental to meter base/disconnect combination panels.

3-WiRsOo®per service entrance conductors will be incidental to furnish and installing the meter
/dig @ ect combination panel. All other required feeder conductors will be paid for separately.

Edglipment cabinet disconnect will be measured and paid as the actual number of complete and
nal equipment cabinet disconnects furnished, installed and accepted. Breakers, exposed
vertical conduit runs to the cabinet, ground rods, ground wire and any remaining hardware and
conduit to connect the equipment cabinet disconnect to the cabinet will be considered incidental to
the equipment cabinet subpanel.

10KVA Transformer will be measured and paid in actual number of complete and functional
10KVA transformers furnished, installed and accepted. Enclosures, mounting hardware, pre-formed
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pad, and any remaining hardware, fittings, and conduit bodies to connect the isolation transformer will

be considered incidental to the 10KVA transformer and will be considered incidental to the 10KVA
transformer.

4-Wire copper feeder conductors will be measured and paid as the actual linear feet of 4-wire
THWN stranded copper feeder conductors furnished, installed and accepted. Payment is for all four
conductors. Measurement will be for the actual linear footage of combined conductors after
terminations are complete. No separate payment will be made for each individual conduct
separate payment will be made for different wire sizes. No payment will be made for
the cabinets.

3-Wire copper feeder conductors will be measured and paid as the actual line %
THWN stranded copper feeder conductors furnished, installed and accepted nt igfor all three
conductors. Measurement will be for the actual linear footage of combined toys after all
terminations are complete. No separate payment will be made for each individu
separate payment will be made for different wire sizes. No paymegt will be made for excess wire
in the cabinets. 4

5/8” X 10’ grounding electrode (ground rod) will be meas argPpald as the actual number of
5/8” copper clad steel ground rods furnished, installed and accept No separate payment will be
made for irreversible mechanical crimping tool as this willgbe considered incidental to the

AWG solid bare copper grounding conductogfurgish stafled and accepted. Measurement will
be along the approximate centerline from the e electrical service disconnect to the last
grounding electrode.

installation of the ground rod.
#4 solid bare grounding conductor will be mea: Nn aid as the actual linear feet of #4
)

Remove Existing Electrical Service will be measured and paid as the actual number of complete
electrical service locations remowgd, retu#ning all site areas to previous unimproved conditions.
Coordination with the power corgigy, removal of the pole, meter base/disconnect panel, conduit,
risers, and cabling will be consid @ pcidental to remove existing electrical service. Returning the
previous meter pole/condui OS to graded site conditions will be considered incidental to
remove existing electriCh sagicy.

Payment wi under:
Pay Item Pay Unit
Meter @nnect Combination Panel ... Each
ip DINEt DISCONNECE .....eeeiiiiieiiiie ettt Each
OKVA Single Phase TranSfOrMer .........ocuoiiiiiiiiie e Each
“WTe Copper Service Entrance CoNAUCTONS ........coiviieiiiieiiiee e Linear Foot
4-Wire Copper Feeder CONTUCTONS .......ouuiriiiieaiiie et Linear Foot
3-Wire Copper Feeder CONAUCTIONS .........eiiiiiieiiiee et Linear Foot
5/8” X 10” Grounding EIECtrOde..........ccuviiiiiiiiiie e s Each
#4 Solid Bare Grounding CONAUCTON .........eieiiiiiiiiieiiiie e Linear Foot
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Remove Existing EIectrical SErviCe. ..o Each

20. SOLAR POWER ASSEMBLY

20.1. DESCRIPTION

Install new solar power assembly equipment with equipment cabinets and all necessary hardware
in accordance with these Project Special Provisions and the Plans. Comply with the provisiyhs of
Section 1700 of the Standard Specifications.

20.2. MATERIAL

Furnish and install a solar power assembly at the locations shown in the Plang the
following:
Solar Array (L
Solar Charge Controller
Batteries
Assembly Cabinet v N
Concrete Cabinet Pad \

Furnish solar modules made in North America and hav§a minimum 20 year factory warranty.
The solar array should have a minimum peak outpu . Solar modules must be UL listed, FM
Class I, Div 1l, Group C & D approved. For the solfaNgy, phwer wiring should be 10-2, stranded

\ﬁjo}
e

O O0OO0OO0O0

A. Solar Array

copper, double insulated, sunlight resistant, ted cable. The array mount will attach to
the side of the CCTV pole with stainless steel . The array mount must be aluminum alloy or
stainless steel. The array must be capable of withg@anding 125 mph winds.

B. Solar Charge Controller

Furnish solar charge controll hat are UL listed, a minimum 45A with solid state, low voltage
disconnects. Ensure that the sol e regulator is sealed with internal temperature compensation,
lightning protection, revers rotection, and LED indicators. Provide controllers with the
capability of 3 functiorfy @charging, load control, and diversion regulation. Controllers must
be furnished with full N e DIP switches and RS-232 communications port to adjust the unit’s
operational modes. @ e solar charge regulator is FMS Class I, Groups ABCD and have the

CE mark.
C. Batterti
Proy V/ el electrolyte, non-spillable, maintenance free batteries. Furnish batteries capable

wer for 10 days without being charged by the Solar Array and Solar Charge
Furnish batteries with a minimum operating temperature of -76° F to 140°F.

lar Power Assembly Cabinet

Furnish a solar power assembly cabinet constructed of 0.125” aluminum with stainless steel
hardware. There must be separate compartments for the batteries and the electronics. The
enclosures must be NEMA 3R rated and large enough to contain all solar equipment and incidental
components, including 20% spare space. Mount the solar power assembly cabinet on a concrete pad.
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20.3. CONSTRUCTION METHODS

Furnish and install new solar power assemblies. Install solar power equipment as shown in the
Plans. Provide wiring, disconnects, and all other required equipment as required by Article 690 of
the NEC.

Install solar panel collectors at a height that will prohibit theft and/or vandalism. At a minimum,
mount the solar panel collectors 20 feet from ground level. Installation of multiple collectorg#anels
shall be approved by the Engineer prior to installation.

Ensure that the maximum resistance between the grounding electrode and all poin
grounding system does not exceed 5 ohms.

In addition to the requirements of the NEC, test grounding electrode resistan ection
point to the electrical service ground bus for a maximum of 20 ohms. Furnis .% ground
rods to the grounding electrode system as necessary to meet the test requirergent

After replacing the components, ensure the solar power assembly will fulfil
requirements, specifically:

= Fully powering the CCTV camera and communidggions equipment operating 24
hours a day with 50% of that time being in g stan leep) mode; and 50% of
the time being in operational mode.

= The solar array is properly supplying input to tii&pattery charging components.

= Supplying power sufficient to operate tRe ITS installation for 10 days without
solar array input.

egriginal design

Ensure that the equipment cabinet along with_sol%aMgay(# and its mounting hardware are
capable of surviving sustains winds of 140 .gnsPre the solar array(s) does not obstruct the
view of traffic and that the array(s) are arrar'\vge%r timal sunlight exposure for charging of the
battery(ies). Mount the array(s) at a minimum legg#ht of 25 feet above ground level.

Run field wiring from the solar powergrray(s) to the equipment cabinet through 1 inch riser with
weatherhead and make connectidgg inside the equipment cabinets as required. Install separate DC
disconnects between the solar ar, d the solar charger controller and between the solar charger
een the battery(ies) and any other equipment. Ensure the DC

controller and the battery(ies ) be
disconnect allows pers& INg on the system to safely isolate critical items from each other

while performing maint d trouble shooting. Ensure that all wiring including grounding of
the solar photovoltai meets the requirements of Article 690 of the National Electric Code
(NEC) and these ecial provisions.

To protect affain voltage power surges, furnish and install one grounding electrode at the

equipment Caing
Termi@wires using spade connectors under binding screws on terminal blocks. Label all
termi and terminals for easy identification. Label all wires and harnesses for easy

gt . Neatly secure all wiring and harness inside the cabinet in a method approved by the

ide and leave all data interface cables, installation manuals, and specifications and materials
to program any equipment in the Equipment Cabinet. Program all equipment for operation.

20.4. MEASUREMENT AND PAYMENT

Solar Power Assembly will be measured and paid as the actual number of solar power assemblies
furnished, installed and accepted.
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No separate measurement will be made for solar arrays, solar power assembly equipment
cabinet, solar panels, solar panel mounting hardware, charge controllers, installing breakers,
inverters, temperature sensors, concrete cabinet pad, mounting system, grounding system, conduits,
risers, wiring, and hardware as these will be considered incidental to furnishing and installing the
solar power assembly.

Payment will be made under:

Pay Item
Solar Power ASSEMDIY ........oooiiiiii e B
21. OBSERVATION PERIOD FOR ITS DEVICES Q

21.1. 30-DAY OBSERVATION PERIOD

The 30-Day Observation Period shall be considered part of work to be compg#d by the project
completion date.

Upon successful completion of all project work the 30-day Obse n %riod may commence.
Examples of project work includes but is not limited to:

e Installation of all project devices and communication® infrastructure.

e Field Acceptance Testing of all devices.

e Central System Testing of all devices ork communications.

e Correction of all deficiencies and pu itgns. (including minor construction
items)

This observation consists of a 30-day period 8 normal, day-to-day operations of the field
equipment in operation with new or existing c | equipment without any failures. The purpose of
this period is to ensure that all componewof the system function in accordance with the Plans and
these Project Special Provisions.

Respond to system or compdentYgilures (or reported failures) that occur during the 30-day
Observation Period within r (24) hours. Correct any failures within forty-eight (48) hours
(includes time of notifidgtiogd” Any failure that affects a major system component as defined below
for more than forty-ej urs will suspend the timing of the 30-day Observation Period
beginning at the tim the Contractor is was notified that the failure occurred. After the cause
of such failures

_d

component fallulgs tat necessitate a redesign of any component or a failure in any of the major
system coroo exceeding a total of three (3) occurrences will terminate the 30-day Observation
Period system. The 30-day Observation Period will be restarted from day zero when the

ponents have been installed and/or the failures corrected. The major system
are:

CCTV Cameras and Central Operations

e Dynamic Message Sign (DMS) and Central equipment/Operations

e Portable Changeable Message Sign (PCMS)

e Communications infrastructure (examples: Fiber, Radios, Ethernet Switches, Core Switches,
etc.)

e Any other ITS Devices not named above (examples: DSRC radios, Radar and Out-of-Street
Detection, etc.)
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21.2. FINAL ACCEPTANCE

Final system acceptance is defined as the time when all work and materials described in the Plans
and these Project Special Provisions have been furnished and completely installed by the Contractor;
all parts of the work have been approved and accepted by the Engineer; and successful completion of
the 30-day observation period.

The completed System will be ready for final acceptance upon the satisfactory complet}
acceptance tests as detailed in their respective Section of the Project Special provisions;
rectification of all punch-list discrepancies; and the submittal of all project documentaffon§incl
as-built plans.

21.3. MEASUREMENT AND PAYMENT

There will be no payment for this item of work as it is incidental to the project 8 a whole and to the
item of work in which it is associated.

22. OTDR TESTING ﬂ
22.1. DESCRIPTION \
After installation or replacement of any fiber cable at the directi®h of the Engineer, set up and

perform bi-directional OTDR test.

As requested by the Department, perform bi-direc% T DR test to verify validity of existing
fiber and document results.

22.2. MATERIAL
Contractor responsible for all materials nece®$sary to successfully conduct OTDR testing.

22.3. CONSTRUCTION THODS

Perform OTDR Testing upo sful installation or replacement of communication cables or

as specified in the contract by the Engineer for the purposes of identifying gaps or dark
fiber in the fiber netwo

Provide written @tlon to the Engineer a minimum of 10 days before beginning OTDR tests.

Perform
pre-tested 4fun

cigbnal OTDR tests on each fiber, including unused fibers. Install a 1,000 foot
cable between the OTDR and fiber optic cable to be tested and a 1,000 foot pre-
tested ion cable on the end of the fiber optic cable to be tested. Ensure each launch cable has
%d is compatible with the fiber being installed. Provide Engineer with test results of the
aunc before use. Re-test or replace launch cable at Engineer’s request.

sure fusion splice losses do not exceed 0.05 dB and connectors have a loss of 0.5 dB or less.
If any fiber exceeds maximum allowable attenuation or if fiber properties of the cable have been
impaired, take appropriate actions up to and including replacement of the fiber cable.

Clearly label each OTDR trace identifying a starting and ending point for all fibers being tested.

Record the attenuation level of each fiber and clearly indicate OTDR trace results in report format.
Furnish 2 hard copies of each of the OTDR trace results and electronic copies of all trace results
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along with digital photographs showing workmanship for each splice. Furnish the manufacturer’s
make, model number and software version of the OTDR used for testing.

Furnish to the Engineer 2 copies of the software needed to view the OTDR traces electronically.

224, MEASUREMENT AND PAYMENT

OTDR Test Set-up will be measured and paid as the actual number of fiber-optic te P,
performed, and accepted.

OTDR Test will be measured and paid as the actual number of fiber-optic tests gagg-Up, fecd®rmed,
and accepted.

No measurement will be made for equipment, materials, or technologiesffiee
perform the OTDR Test.

operly

Payment will be made under:
Pay Item

OTDR TSt SE-UP....eevieeiiiiiieeeiiiiie e S
OTDR TESL...iiiieeeeiieeee et et

23. SPLICE CABINE OPTICYS)

23.1. DESCRIPTION Q
Furnish and install splice cabinets and all n&ggs hardware in accordance with the plans and

specifications for the purpose of splicing and tern®nating fiber-optic cable.
23.2. MATERIALS

Furnish NEMA Type 4 splice 83gbinets of sufficient size to accommodate the fiber-optic
interconnect center. Provide su @ ize so that the equipment installed will not occupy more than

60 percent of the total cabi Naal,
23.3. CONSTRU I@IETHODS

A. General:

Locate cabinfts's ot to obstruct sight distance of vehicles turning on red.
B. Pole

M
Ins %unted splice cabinets. Install cabinets approximately five feet from the ground
lige t of the cabinet. Secure the cabinet to the pole using an approved installation method.

C. B&eMounted:

tall base mounted cabinets as shown on the plans and as approved by the Engineer. Refer to
Section 1750 - Signal Cabinet Foundations of the Standard Specifications for installation
requirements for the foundations. The following exceptions are made:

e Install only the required number of conduits as shown on the plans plus one additional spare
stub out conduit.
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e Do not provide a 24-inch working area on the backside of the cabinet. Provide only a 24-inch
working area measured from the front of the cabinet and 3 inch lip measured from the sides
and back of the cabinet.

e All other requirements apply.
23.4. MEASUREMENT AND PAYMENT

Fiber-Optic Splice Cabinet (Pole Mounted) will be measured and paid for as actual nu
fiber-optic splice cabinets (pole mounted) furnished, installed, and accepted.

Fiber-Optic Splice Cabinet (Base Mounted) will be measured and paid for as n of
fiber-optic splice cabinets (base mounted) furnished, installed, and accepted. Q
u ection

No measurement will be made for the cabinet foundation as it will be coflere
1750 — Signal Cabinet Foundations of the Standard Specifications.

Payment will be made under:

Pay Item Pay Unit

Fiber-Optic Splice Cabinet (Pole Mounted)
Fiber-Optic Splice Cabinet (Base Mounted)

24.1. DESCRIPTION

Furnish and install junction boxes (pull bO%esWitltovers, graded stone, grounding systems and
all necessary hardware. Furnish and install junc 0x covers at the direction of the Engineer and
in accordance with the Contract. Furnish and i | electronic marker balls, at the direction of the
Engineer and in accordance with the Coryet.

24. JUNCTION BOXES\ ER BALLS

24.2. MATERIAL
A. Junction Boxe
Refer to 1098-5 an or #67 Washed Sone) of the Standard Specifications.

Provide speci sifed junction boxes and covers with minimum outside dimensions of 48" (1)
x 30" (w) x 36" #0) underground fiber-optic splice enclosures are to be installed.

Furnisignat®gal, equipment, and hardware under this Section that is pre-approved and on the
) QPL, or Department’s Approved Product List.

ITS a%
: arker Balls

Eyrnish an electronic marking balls, with a minimum life expectance of 15 years and that are
locatable when buried up to 5 feet deep to aid in locating buried Junction Boxes. Ensure the
marking ball is designed to be self-leveling to provide precise horizontal positioning of the marker
ball electronics (internal passive antenna) once installed in a junction box. Ensure the marker balls
are compatible with a Metro Mark - Passive Marker Locator Model #760DX or approved equivalent
and are tuned to the following frequencies:

e Orange Ball - 101.4 KHz - Fiber Installations
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e Red Ball - 169.8 KHz — Power Cable Installations

24.3. CONSTRUCTION METHODS
A. Junction Boxes
Comply with Article 1716-3 of the Standard Specifications.

B. Marker Balls

Install the appropriate colored Marker Ball in each junction box upon completion ¢ on
box installation, or at locations as requested by the Engineer. Test to ensure that thg all is
functioning properly with the approved electronic locater device. Record precise ' and
longitudinal coordinates for the location of each locate ball/junction box. Se opdinates”
requirements below.

C. GPS Coordinates

Provide real world coordinates for all junction boxes and equip biets installed or
used under this project. Provide the coordinates in feet units u th h Carolina State Plane
coordinate system (1983 North American Datum also known M’%). Furnish
coordinates that do not deviate more than 1.7 feet in the horizontal pfane and 3.3 feet in the vertical
plane. Global positioning system (GPS) equipment able to§btain the coordinate data within these
tolerances may be used. Submit cut sheets on the G } posed to collect the data for approval
by the Engineer.

Provide a digital copy of all informati ar the location (including, but not limited to,

manufacturer, model number, and NCDOT invegt umber) in the Microsoft® spreadsheet shown
by example below. Provide this information to th@Engineer and the NCDOT ITS

(TSMO) Unit.
5230#1' Name Latitude Longitude Manufacturer Model #
05-0134 Equpment Cabmet -78.5500 35.6873 McCain Type-332
e
: M atfRaynor
_ Junction Box = 1 , g i & PG1118BAL12(Box)
& ! . _78.5
05-0134 (Phase ? Side : um 78.5516 35.6879 Quazite PG11SHAO0(Cover)
ghtdale
- 570 at Raynor
= Junction - = . PG1118BA12(Box)
03-0134 Rd./ Aubum- -78.5506 35.6876 Quazite :
(Phas de Knightdale PG118HAQO(Cover)
US 70 at Raynor 1
0s-0134 I : 03 Rd/Aubum-  -785501  35.6873 Quazite :gf;;flﬁ;‘é}@?x}}
ear ne Enightdale (Cover,
- Box 4 US 70 at Raynor

_ _ : PG1118BA12(Box)
1 : Rd./ Aubum- -78.5486 35.6873 Quazite )
%ﬂxe 6 Side) hidale PG118HAOO(Cover)

US 70 at Raynor

1 Junction Box # 5 ) ol 2 g PG1118BA12(Box)
05-01 " Rd / Aubum- -78.5493 35.6876 Quazite I
(Phase 6 Side) ghtdale PG118HADO(Cover)
. US 70 at Ravnor
- Junction Box # 6 = = - PG1118BA12(Box)
05-0134 (Pt 4 Side) Rd.f_;l;bd;n:— -78.5503 35.6879 Quazite PG118HAO0(Cover)
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244, MEASUREMENT AND PAYMENT

Junction Box (Standard Size) will be measured and paid in actual number of junction boxes of

each size and type furnished, installed, and accepted.

Junction Box Cover (Standard Size) will be measured and paid in actual number of junction boxes

cover of each size and type furnished, installed, and accepted.

Junction Box (Oversized, Heavy Duty) will be measured and paid in actual number
boxes of each size and type furnished, installed, and accepted.

Junction Box Cover (Oversized, Heavy Duty) will be measured and paid i al
junction boxes of each size and type furnished, installed, and accepted.

Junction Box (Special Oversized, Heavy Duty) will be measured and gfid§n | number of

junction boxes of each size and type furnished, installed, and accepted.

Junction Box Cover (Special Oversized, Heavy Duty) will be measured and p#id in actual number

of junction boxes of each size and type furnished, installed, and acc@%gd.

removed and disposed. Returning ground conditions to previougufM§isturbed conditions and re-seeding

Remove Existing Junction Box will be measured and pam number of junction boxes

shall be incidental to Remove Existing Junction Box.

Marker Ball (Orange) will be measured and pagd i al number of marker balls of each type

furnished, installed, and accepted.

Marker Ball (Red) will be measured a p@ ual’ number of marker balls of each type

furnished, installed, and accepted.

No measurement will be made of covers, ed stone, and grounding systems as these will be

incidental to furnishing and installing juryion boxes.
Payment will be made under:

Pay Item Pay Unit

Junction Box (Sta rd@ ................................................................................ Each
Junction Box Cover SIZB) i Each

Junction Box (O HEAVY DULY)....ooiiiiiiiiie et Each
Junction Bo versized, Heavy DULY) .......coovvveiiiiiiiie e Each
Junction Bo@nal Oversized, Heavy DULY) .......cccevviieiiiiieiieecee e Each
Junctio er (Special Oversized, Heavy DULY) .......ccccoevviriiiieeiiiie e, Each
Rem@ng JUNCEION BOX..iiiiiiiiiieiiiee e Each
METKIRBIR (OFanNge) ... .eeoeiiiieiiiiee ettt Each

SR (REG) oo Each

25. JUNCTION BOX MARKERS
25.1. DESCRIPTION

Furnish and install junction box markers with all necessary hardware and adhesives to warn of

buried fiber-optic communications cable.
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25.2. MATERIALS
A. Junction Box Markers

Furnish durable, non-reflective junction box markers, also known as curb markers, fabricated
from UV-resistant, non-metallic materials other than ceramic material, such as polyurethane or high
impact polypropylene or other high impact plastic. Provide junction box markers that are designed
for outdoor use, that are waterproof, that resist fading, that are temperature stable and that regist
chemical and mechanical abrasion. Furnish junction box markers with a quick-setting adh

designed for use with the junction box markers supplied and designed to permanently e
junction box markers to Portland cement/concrete, steel, and cast iron as well as otherWongoorous
hard surfaces. Do not provide markers that require intrusive fasteners to secure t e he
surface. Do not provide adhesives that are not designed for use with the juncfi upplied.
Provide junction box markers that do not require special tools such as torch achines or

drills or hardware or special surface preparation for installation. Furnish junctio markers from
a manufacturer that has been producing such junction box markers (i.e., curb maWRers) for a

minimum of 10 consecutive years.
Order the junction box marker with the Division’s Phone ° t:a on the marker, hand

um
written sharpie labeling is not acceptable. Consult with the ENO ensure the junction box
labels are ordered with the correct Division phone number. Provide§unction box markers that
contain the text and symbols, text emphasis and text propo%ions depicted in the example format
shown below.:

WAR G
dcoot

fic Signal System
RIED FIBER

OPTIC CABLE

Before Digging in This Area,
CALL () -

<

@ Overall Junction Box Marker Dimensions: 2.5” diameter

Text: Black
Background: Light Gray (to blend with concrete and granite surfaces)

Submit samples of proposed junction markerto the Engineer for approval before installation. In
lieu of designing a custom junction box marker, the Contractor may submit for the Engineer’s
approval a stock/standard junction box marker format (i.e., off-the-shelf format) from the junction
box marker manufacturer that differs from the example format proposed above but that still
embodies the content and intent conveyed by the example format.
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Have the junction box marker manufacturer provide a list of references along with contract
information for at least five different municipal government agencies and/or state departments of
transportation that have installed the proposed manufacturer’s markers and can attest to the
performance of the manufacturer’s markers over a continuous period of no less than seven years.
Submit these references to the Engineer for review in conjunction with submission of the sample.

25.3. CONSTRUCTION METHODS
A. Junction Box Markers
Apply junction box markers to the surface of the junction box cover/lid on aII@d
existing junction boxes that are to be reused to house the fiber-optic communigati e
Additionally, at locations where a junction box is perpendicular to a raised a additional
junction box marker on the curb.
Clean surface to which the junction box marker will be applied. Make sure

dry and free of any loose debris or cracks. Apply adhesive to back g
in accordance with manufacturer’s instructions. Apply additio e When surface is uneven
Cti®

or textured to fill voids and assure secure adhesion. Apply the box marker to the
application surface and press firmly. Ensure that entire edge arourfyperimeter of marker is sealed to
the application surface.

Position the marker in the approximate center o } ion box cover and orient the marker so
that its text is parallel to long side of the cover. On’\%: ns install the marker on the flattest
surface of the curb at a point that is perpendi Ia% ctfon box.

Junction box markers are not required to be pl t surfaces of the roadway where there is no
curbing, unless required by the Engineer.

J0 pAOMENT
ired and paid for as the actual number of junction box markers

25.4. MEASUREMENT A

Junction Box Marker will be
furnished, installed, and accgmig

de of junction box marker adhesive as this will be considered

No measurement '
incidental to furnishi jnstalling the junction box marker.
Payment wil %nder:
Pay Item Pay Unit

Junctiod Bo AT BT e Each

26. BUILDING ENTRANCE CONDUIT MODIFICATIONS
20Q. DESCRIPTION

the direction of the Engineer, furnish and install conduits and communications cables that
enter into NCDOT-owned facilities. Coordinate with DIT for conduit and cable pathways and
termination.

All construction to reach the building entrance is paid for using other pay items listed in these

Project Special Provisions. All conduit work necessary relating to the entrance of the building is paid
for under this Building Entrance Conduit Modification Section of the Project Special Provisions.
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26.2. MATERIAL

Use riser, conduit material, and communication cables as specified in the Standard Specifications
or these Project Special Provisions.

Ensure conduit and cabling are in compliance with the NEC and ANSI/TIA Standard 56Qgfor
telecommunication pathway and spaces in commercial buildings.

Furnish material, equipment, and hardware under this section that is pre-approved §nd pn t S
and Signals QPL.

26.3. CONSTRUCTION METHODS
Contact the Engineer prior to entering any building. Coordinate and obtain a al from the
S

Engineer regarding allowable working times and approval of methods and mate
Whenever possible, use existing cable raceways, ducts and drop Rel] sﬁ) route fiber-optic

cables.

When working inside the building cover all furnishings, inm furniture, and electronic and
computer equipment with drop clothes to prevent them frog debris to aid in cleanup. Replace raised
floor panels and ceiling panels to clean up the dust agd gebRs by the end of each work period unless
otherwise approved by the Engineer. Replacement g panels damaged during installation of
the above ceiling conduit shall be considered incide thi® Section and will be at no expense to
the Department.

Terminate all optic fibers in splice centers ss otherwise directed by the Engineer.

Install splice center with confagctor pﬁels, splice trays, storage for slack cable or fibers,
mounting and strain relief hardvweNand all necessary hardware. Comply with all requirements of
% on of these Project Special Provisions.

the “Fiber-Optic Splice Cent
Apply an Engineer- QUL-Iisted fire-stop sealant (putty, caulk, mortar, etc.) to reseal
gaps between any exj duits and holes through interior building wall and partitions.

26.4. MEASU ENT AND PAYMENT

Buildi e Conduit Modification will be measured and paid for as the actual number of
each itega ty\e refmoved and accepted.

'@m rement or payment will be made for sealant, mounting hardware, testing, cost of
materig/®8nd all other equipment necessary for proper installation of the conduit and cabling as such
ork @¥ill be considered incidental to the building entrance conduit modification.

No measurement or payment will be made for communication cabling as this is considered
incidental to this Building Entrance Conduit Modification.

Payment will be made under:
Pay Item Pay Unit
Building Entrance Conduit MOdIfICAtION .........ccccuviiiiiiiiiiieiie e Each
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27. ETHERNET CABLE

27.1. DESCRIPTION

Furnish and install Ethernet cable to serve as interconnect between Ethernet switches, PoE
injectors, Signal Controllers and ITS devices.

27.2. MATERIALS

Furnish CAT6 Ethernet cable or better that complies with ANSI/TIA Standards for BglaNged

Twisted-Pair Telecommunications Cabling and Components Standards. Furnish cable@hatlgs s le
for outdoor installation with UV stabilization and meets or exceeds the following

SS, |

Meets ANSI/TIA 568C.2 Networking Standard Q
Supports 10/100/1,000/10,000Mbps

1,000Mbps @ 300 Meter Cable Length

10,000Mpbs @ 50 Meter Cable Length

4 twisted pair cables

23 AWG (minimum) solid bare copper conductors (Cogper ¢ m‘ﬁmm is not allowed)
2+ twists per centimeter K

Nylon Spline to reduce cross talk

Gel Filled High-density polyethylene insulation, P\C jacket

Ascending / Descending Sequential Foot MaNg

Compliant with EIA/TIA standards

ULJ/CSA listed 0

UV Stabilized PE Jacket

Meets the following Minimum Electricgl @perating Characteristics:

Frequency Bandwidth: 1 — 250 M

Attenuation (Insertion Logs): 19.8dB

Characteristic Impedanc Ohms +/- 15

Near-End Cross Talk - in.): 44.3dB

Power Sum Neg-E s Talk PS-NEXT (Min.): 42.3 dB

Equal-Level Far stalk (ELFEXT): 27.8 dB

Power Sum -1 Wvel Far End Crosstalk (PS-ELFEX): 24.8 dB

Return Lga& B
Delay SRew: ¥5 ns

COQ pe: RJ45
T@ t cable must be factory tested on reels for each pair's mutual capacitance, crosstalk
in

on resistance, and conductor resistance. Furnish the Engineer with a certified factory

eportWor each reel showing compliance with these Project Special Provisions, the factory test

" and the manufactured date of the cable. The contractor shall not use Ethernet cable

manufactured more than one year before the date of installation.

Provide RJ-45 connectors with gold conductors that are terminated according to EIA/TIA 568
standards. Provide connectors with eight contacts. Furnish connectors appropriately rated for the
cable being installed.

Ethernet patch cables used to interconnect equipment inside of a cabinet or equipment rack shall
be factory terminated. Ethernet cables which run outside of the cabinet may be field terminated.
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Ethernet cables installed inside of buildings to interconnect switching rack equipment shall bare the
Low Smoke/Zero Halogen (LSZH) designation. Ethernet cables installed inside of buildings and
passes from one equipment room to another may be field terminated. For Ethernet patch cables used
to connect equipment inside an equipment rack cabinet provide factory preterminated jumpers that
minimize excessive slack that must be dressed inside the cabinet but provides sufficient slack to
make neat runs.

27.3. CONSTRUCTION METHODS
Install Ethernet cable in conduits, cabinets, junction boxes, risers, and on aerial m
at locations shown in the Plans. Allow a minimum of 10 feet of cable slack in the cabi

Ethernet cables shall not be spliced. Ethernet cables should not exceed length
328 feet. In cases where the Ethernet cables exceed lengths of 100 meters or j
regenerator or Ethernet extender shall be used. All Ethernet cables shall be Rgbe

waterproof,

smear resistant labels. The labels shall denote the equipment cabinets or housing are routed
from and the device and device identifier they are connected to.

The contractor shall not exceed 80 percent of the manufacturer's i pulling tension when
installing underground Ethernet cable. Use a clutch device (dygamo S0 as not to exceed the
allowable pulling tension if the cable is pulled by mechanical M 0 not use a motorized vehicle
to generate cable-pulling forces.

Keep tension on the cable reel and the pulling line at th§start of each pull. Do not release the
tension in the cable if the pulling operation is halted. e pulling operation by gradually

increasing the tension until the cable is in motion.Q

27.4. MEASURMENT AND PAYMEN

Ethernet Cable will be measured and paid as tiffectual linear feet of Ethernet Cable furnished,
installed, and accepted. Installation of RvS connectors at each end of the cable and installation of
the cable in conduit/cabinets/pol ill be incidental to Ethernet Cable.

Payment will be mage L@
Pay Unit

Pay Item

Ethernet Calb@ ......................................................................................... Linear Foot
Q 28. WIRELESS ETHERNET SYSTEM
2 @

DESCRIPTION

nish and install a spread spectrum wireless Ethernet system with all necessary hardware and
signage in accordance with the Plans and Project Special Provisions to provide a data link between
field devices. Provide a wireless system with a bi-directional, full duplex communications channel
between multiple “line-of-sight” antennas to the fiber optic network using license free, spread
spectrum technology. Wireless systems for transmission of compressed digital video shall operate at
the 5.8 GHz frequency.
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Furnish material and workmanship conforming to the National Electrical Code (NEC), the
National Electrical Safety Code (NESC), Underwriter’s Laboratories (UL) or a third-party listing
agency accredited by the North Carolina Department of Insurance, and all local safety codes in effect

on the date of advertisement.

At certain locations it will be necessary to integrate the radio system with a fiber-optic system.

28.2. MATERIALS
D. 5.8 GHz Wireless Radio System:

Furnish license free 5.8 GHz wireless broadband Integrated Ethernet radio systg
cabling and mounting hardware, and configuration software. The 5.8 GHz wirele
Integrated Ethernet radio system shall include the radio, antennas, power supps

the wireless broadband Ethernet radio meets the following minimu

Wireless Interface

Radios:

Antennas:

Data Connect Rate:
Data Throughput Rate:
Frequency: ,

Transmit Power (Ant 1):
Transmit Power (Ant 2):

Supported Channels: @
Wireless Standards; \

MAC protocolgg @
Modulatibo

Qualit rviee:

X r / RX Sensitivity:
Power
Version 24.1

119

requirements:

4

1 2x2 MIMO%Hitter and/or receiver

x2 MIWIO transmitter and/or receiver
ﬂ dgy Integrated MIMO panel
330 Mbps!

bps

4900 - 5920 MHz? (Dynamic Freq Selection)
1000mW (30dBm)?

630mW (28dBm)?

10/20/40 MHz

802.11a/n (Standard & Proprietary modes)
TDMA, CSMA/CA, Polling

OFDM (BPSK, QPSK,16-QAM, 64-QAM)
4 QoS class levels (voice, video, high, low)
5 miles at MCS7 with 18dBi antenna

TX/RX at MCSO 30dBm / -96dBm
TX/RX at MCS7 26dBm /-75dBm
TX/RX at 6Mbit  30dBm /-96dBm
TX/RX at 54Mbit  27dBm /-78dBm
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POE Input : 48VDC power injector and/or POE (802.3at)
compatible switch on port 1
Consumption: 11 Watts maximum
Interfaces
Ethernet 1 Gigabit Ethernet port , 802.3af with Augl-
MDI/X (L
Authentication, Security, and Encryption Q
Authentication: RADIUS server MAC enagedL
Security: SSL based authentication
Local/Remote Admin: SSH, IP/IMAC Te Wir\GUI, HTTPS,
FTP, Serial Qonso
Encryption: AES 128/25@ Wiple DES with CBC-MAC,
RADIUS, EAP
VPN: EOIP, VRAN, PPOE, PPTP, IPIP, L2TP
VLAN: 80 .1QinQ / 802.1ad
Protocols: RTRIMU@P/IP, TCP/IP, HTTPS, VRRP,
PIDNS, DHCP, ARP, WDS
GPS Support: synchronous NMEA0183, NMEA/RTCM
r simple text
Environmental & Enclosure S jcations
Material: Cast aluminum

Finish: \@ Powder coat paint
Rating: @ IP67, IP66

Temperature: -40C to +70C

Humidity: 0 0-95% (wind driven rain)

DimensicQ 75" x 75" x2.75”
Weigif: 3 Lbs.

n 1 Weatherized feed thru for cables or conduit
LED Power, Ethernet Activity
ting: Mast or pole
Grounding: DC Ground
Vibration: IEC 60721-3-4 4M5 Random
Mechanical: IEC 60721-3-4 4M5
Solar Radiation: ASTM G53 1000 hours
Ice Load: 25mm radial
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Salt Fog: IEC 68-2-11 Ka 500 hours
Regulations FCC Part 15, Class B

Wireless Repeater System:

Furnish an operational wireless repeater system installed in a NEMA Type 3R enclosuréi@r pyle
mounting. At a minimum, ensure the Wireless repeater meets the specifications provig€éd Jpov

E. Software:

Furnish units with a Windows Based™ software program that uses a GUg (GRaphital User
Interface) to provide “remote programming, radio configuration, remote mainte , diagnostics
indows

and spectrum analyzer” features. Ensure the software will operate og Microsoft
Operating Platforms. Provide configuration software that can be up& iz‘the future at no
additional charge.

Ensure the radio modem is configurable from a single IocaN&. master radio location) via
supplied software (no extra cost). Furnish software supplied with dri®ers to allow easy set-up with
all field devices that will be utilized on this project.

F. Antenna Mounting Hardware Kit:
Furnish an antenna mounting kit to suppo nna when attached to a metal pole, mast arm,

or wood pole. Furnish PELCO — “Antenna unt, Cable Astro-Brac for Yagi Antenna” or an
approved equivalent.

Ensure the Antenna Mounting
stainless steel bolt with a nut ang

Hard\lre Kit includes a minimum of a 96” galvanized cable with
ock washer assembly on each end. Ensure the pole base plate
pd provides a surface that is a minimum of 6 % inch long by 4
o nsure the pole base plate is designed to allow both ends of the
d and tightened to the base plate. Proved a 90 degree elbow with

96” galvanized cable tONge
internal threads on b 0 accommodate 1 %” NPT aluminum pipes. Provide a 1 %" x 18” long
aluminum pipe thre oth ends and a 1 ¥2” x 24” aluminum pipe threaded on 1 end with an end

Y4” to provide contact with y

cap.
PELCO DESCRIPTION QUANTITY
PART #
AB- Astro-Brac Clamp Kit, 1 %2” NPS, Galv Cable, Alum 1
C
AB- TUBE CAP, PLASTIC 1
36-18 NIPPLE, 1%” x 18” LONG, ALUM, THREADED ON 1
BOTH ENDS
SE-0457-DS- ELL, SERRATED, 1%”, DOUBLE SET SCREW, DIE 1
PNC CAST ALUM
SE-0326-24 SUPPORT TUBE, SCH 40, 1%” NPS x 24” LONG, ALUM, 1
THREADED ON ONE END
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G. Coaxial Cable:

Furnish 400 Series coaxial cable to provide a link between the antenna and the lightning arrestor
that meets the following minimum specifications:

Attenuation (dB per 100 feet) @ 900 MHz 3.9dB
Power Rating @ 900 MHz 0.58 kW
Center Conductor 0.108” Copper Clad Aluminum
Dielectric: Cellular PE 0.285”
Shield Aluminum Tape — 0.291”

Tinned Copper Braid — 0.3207
Jacket Black UV protected polyethy|®g
Bend Radius 1” with less than 1 ohm iffipefantess
Impedance 50 ohms
Capacitance per foot 23.9 pf/ft
End Connectors Standard N-Typdiale Connectors on both ends

H. Standard N-Type Male Connector:
Furnish Standard N-Type Male Connector(s) of proper sizing tOnate with the 400 series coaxial
cable and utilize a crimping method to secure the connectog to the coaxial cable. Furnish a connector
that meets the following minimum specifications:

Center Contact: Gold Plated Beryllium Copagr¥gporing loaded — Non-solder)
Outer Contact: Silver Plated Brass

Body: Silver Plated Brass

Crimp Sleeve: Silver Plated Copper

Dielectric: Teflon PTFE

Water Proofing Sleeve: hesivlined Polyolefin — Heat Shrink
Attachment Size: Crimp 0.429” (minimum) hex

Electrical Properties:

Impedance: 50 4m

Working Voltage® rms (max)
Insertion Ios@}< Fghz
VSWR: #%%: ) up to 3GHz
Provide instgictgs gn properly installing the connector.
l. Coax@e Shield Grounding and Weatherproofing Kits:
Fufini oaxial Cable Shield Grounding Kit containing components that will adequately bond
gro e cable shield to the pole ground. Ensure the grounding kit complies with MIL-STD-
88-1MA Specifications “Military Standard for Grounding, Bonding and Shielding” for coaxial
nd protects the cable from lightning currents in excess of 200kA. Ensure each kit is supplied,
as a minimum, with the following:
e Preformed Strap: 24 Gauge copper strap that is a minimum of 1 5/8 inch long and is sized to
mate with the 400 series coaxial cable
e Tensioning Hardware: Copper nuts and lock washers

e Grounding Lead Cable: #6 AWG, stranded, insulated copper wire
e Instructions on properly installing the shield grounding system
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Furnish a Weatherproofing Kit containing components that will protect the coaxial cable shield
grounding system against the ingress of moisture and prevent vibrations from loosening the
connections. Ensure the weatherproofing kit is supplied, as a minimum, with the following:

e Butyl Mastic Tape: 3 3/4 inches wide by 24 inches long (approximately)

e Electrical Tape: 2 inch wide by 20 inches long (approximately)

e Instructions on properly installing the weatherproofing system

J. Lightning Arrestor:

Furnish a lightning arrestor installed in line between each antenna and its designat
modem inside the equipment cabinet. Furnish a Polyphaser Model # DSXL-BF li ing
an approved equivalent that meets the following minimum specifications:

e Filter Type — DC Block (None gas tube design)
e Surge: 20kA, 800MHz to 2.0GHz < 1.1:1 VSWR
18kA, 800MHz to 2.3GHz < 1.1: 1 VSWR

700MHz to 2.7GHz < 1.2 : 1 VSWR
Insertion Loss: <0.1 dB over frequency range ‘\
Max Power: 500 w @ 920MHz (750 W @ at 122° F) \
RF Power: 300 Watts

Let Through Voltage: <+/- 3 Volts for 3kA @ 8/20%s Waveform

Throughput energy: < 0.5 uJ for 3kA @ 8/2 form
Temperature: -40 to 185° F Storage/Operati&o
Vibration: 1G at 5 Hz up to 100Hz é
Unit Impedance: 50Q

VSWR: 1.1:1

Frequency Range: 800 MHz to 2200 M

Multistrike capability
Low strike throughput eng#
Bunt options

Flange mount and bulkh&g
Standard N-Type F@ Onnector on both the surge side and protected side connectors
K. Coaxial Cable - I& #ider (Splitter):

wer divider for repeater radio sites. Ensure the power divider
accommodates gfSI mary input RF source and divides/splits the signal (power) equally
between twq t grts. Furnish a Telewave Inc., Model ANT-PD29 power divider or an
iv&lent that meets the following minimum specifications.

TI
c
<
=
wn
>
®
o
o
)
X
=2
Q
®

2 —Way
900 — 1100 MHz
0.22 dB
50 Ohm
VSWR ref. to 50 Ohm (max) 1.3:1
Max. Input Power 500 Watts
Connectors Standard N-Type Female
Dimension 2.5”"W x 5”L
Weight 1.5 Ibs (approximately)
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L. Surge Suppression:

Provide surge protection in the equipment cabinet. All surge protection devices shall have an
ambient operating temperature of -40 degrees F to 165 degrees F with 95 percent non-condensing
relative humidity. All surge protection devices shall comply with UL 497A for paired data
communications.

Provide specialized surge protection devices at the supply side of all low voltage conn ot
radios. These connections include Ethernet data cables that comply with EIA requirergent

These specialized surge protection units shall be UL listed according to the UL 4 "\
minimum surge current rating for the surge protection shall be 2,000 amps f

telecommunications.

28.3. CONSTRUCTION METHODS ﬂ
M. General

Perform a radio path Site Survey test before installing any 8guipment. All radio path site
surveys shall be completed during full foliage conditions. gnsure the test evaluates the Signal

Strength (dBm), Fade Margin (dB), Signal-to-Nois ata Integrity (poll test), and a complete
frequency spectrum scan. Ensure the radio path Sit&l t is performed using the supplied
brand of radio equipment to be deployed. During, theSgi i0 path signal strength test it may be
determined that a repeater station may be nec®gsa mplete the intended link. Provide the test
results to the Engineer for review and approval. Sgbmit copies of the test results and colored copies
of the frequency spectrum scan along with an ronic copy of this information. The Engineer will
approve final locations of antennas and agy necessary repeater stations. Install a coaxial cable —
power divider, antenna splitter c#le and*additional antenna at locations where it is determined that a

dual antenna configuration is ne to accommodate communications in multiple directions.

Install the antenna in su r that avoids conflicts with other utilities (separation distances
in accordance with the @i e§of the NESC) and as specified in the antenna manufacturer’s
recommendations. Se N enna mounting hardware to the pole and route the coaxial cable
such that no strain i n the N-Type Male coaxial connectors. On wood pole installations,
bond the antenn W hardware to the pole ground using # 6 AWG bare copper wire using split
bolt or compres@pe fitting.

Install 4@e cO¥xial cable shield grounding system by carefully removing the outer jacket of the
coaxi ithout damaging the cable shield. Install the shield grounding system following the
e turer’s recommendations. Install and weatherproof the connection using the
weatherproofing materials and following the manufacturer’s recommendations. On wood
oles gecure the #6 AWG grounding lead cable to the pole ground using split bolt or compression
Itting or an Engineer approved method. On metal poles, secure the #6 AWG grounding lead
cable to the pole using an Engineer approved method.

Do not exceed the 1-inch bend radius of the coaxial cable as it traverses from the cabinet to the
antenna assembly. Connect the lightning arrestor to the coaxial cable in the equipment cabinet.
Properly ground and secure the arrestor in the cabinet. Permanently label all cables entering the
cabinet. Ensure the power supply for the wireless Ethernet system is NOT connected to the GFCI
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receptacle circuit located in the cabinet. Place a copy of all manufacturer equipment specifications
and instruction and maintenance manuals in the equipment cabinet.

At certain locations it may be necessary to integrate the wireless Ethernet system with a fiber
optic system. Follow the details shown in the fiber optic splice plans.

Repeater Cabinets:
Do not obstruct the sight distance of vehicles when locating and installing cabinets.

Install the pole-mounted cabinet approximately five feet from the ground line to thf toOp o
cabinet. Secure the cabinet to the pole using ‘Band-It” brackets or a method appro yt
Engineer. Leave the RS-232 data interface cable in the cabinet.

28.4. MEASUREMENT AND PAYMENT

Wireless Ethernet System will be measured and paid for as the actual numbe ireless systems
furnished, installed and accepted. A system is defined as a point-to-goint or poin®to-multipoint
configuration of wireless radios that are integrated with the fiber opt&getwQk.

This item includes the appropriately sized radios, antennas Jgow lies and POE injectors,
disconnect/snap switches, vertical risers with weatherheads, in%cabling, coaxial cabling,
lightning arrestors, radio frequency signal jumpers, coaxial cable poWer dividers (Splitter), coaxial
cable connectors, coaxial cable shield grounding systems With weatherproofing, and labeling. Any
integration between the wireless system and a fiber ORgl ork, installation materials and
configuration software necessary to complete this Noclujing the radio path Site Survey test and
warranties, will be incidental.

Wireless Ethernet Repeater System will be sured and paid for as the actual number of

wireless repeater systems furnished, installed ccepted.

This item includes the appro iatelyﬂed NEMA 3R cabinet, radios, antennas, conduit, vertical
risers with weatherheads, power lies and injectors, disconnect/snap switch, interface cabling,
coaxial cabling, lightning arrest jo frequency signal jJumpers, coaxial cable power dividers
(Splitter), coaxial cable con axial cable shield grounding systems with weatherproofing,
and labeling. Any inte t@tallaﬁon materials and configuration software necessary to

complete this work, @J e radio path Site Survey test and warranties, will be incidental.

Payment will nder:
Pay Item 6 Pay Unit
Wireless I@System .................................................................................................. Each
Wirel@ Bl REPEALET SYSEIM ...t Each
29. HUB CABINET

DESCRIPTION

Furnish and install air-conditioned hub cabinets, hub cabinet base extenders, hub cabinet
foundations and all necessary hardware as described herein. Size the cabinet appropriately to fit all
the equipment and to allow for 25% free space available after all equipment is installed. Size the
cabinet to ensure ease of access to equipment and provide proper ventilation in order to maintain an
internal operating environment that does not exceed the environmental operating ranges for devices
placed within the cabinet.
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MATERIAL
Hub Cabinet

2. Standards
Ensure that the hub cabinets comply with the following standards:

ANSI;

ASTM; %
IMSA ;

1ISO 9001;

NEC;

NEMA TS-2; and
UL listed.
3. Functional

Furnish Caltrans Type 340 base-mounted hub cabinets meeting Q Iog‘ing minimum
requirements:

Side-by-side, double doors on both front and rear ON t.
Fiber-optic interconnect centers (paid separately).

Grounding bus bar.
19-inch rack system for mounting of all the cabinet.
Pull-out shelf for laptop and mainten%

Maintenance access connections.
LED lighting.
Ventilation fans.

120VVAC power supply.
120VAC ground faul ircuit{terrupter (GFCI)-protected duplex outlets for tools.
120VAC surge-protegfetzduplex outlets for equipment.

Sunshields constr % ght gauge aluminum that sit approximately one inch
above the sigfa e cabinet on all sides, including doors.

Lightning an otection on incoming and outgoing electrical lines (power and

data).
Man et switch (provided by DIT).

DooRstatu$ sensors compatible with provided Managed Ethernet switches
p along vertical rail.
AC system to maintain optimal temperature and humidity for the Ethernet hub
ches and other powered electronics in the cabinet.
PS with sufficient capacity to hold hub’s electrical load (minus the HVAC) for 4
hours. Cabinet AC system will not be connected to the UPS.

sical Features

Provide cabinets that are completely weatherproof to prevent the entry of water. Provide cabinet
and door exterior seams that are continuously welded, and all exterior welds are smooth. Provide
cabinets with four full-size doors with full-length stainless-steel piano hinges, with stainless steel
pins spot-welded at the top. Provide hinges that utilize stainless steel hinge pins. Provide hinges
that are mounted so that they cannot be removed from the door or cabinet without first opening the
door. Provide door and hinges braced to withstand a 100-pound per vertical foot of door height load
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applied vertically to the outer edge of the door when standing open. Ensure that there is no
permanent deformation or impairment of any part of the door or cabinet body when the load is
removed. Provide cabinet door fitted with a #2 Corbin lock. Provide two keys for each cabinet.
Provide cabinet doors that are also pad lockable. Provide door openings that are double flanged on
all four sides.

Provide cabinets constructed of unpainted sheet aluminum alloy H5052-H32 with a mini
thickness of 0.125 inch.

Provide the hub cabinet with sunshields outside to deflect solar heat away from th

sunshields are fabricated from 5052-H32 aluminum sheet that is 0.125-inch-thic
corners are rounded and smoothed for safety. Mount the sunshields on standg

Ensure that both the door and the doorstop mechanism are of sufficient strength
simulated wind load of five pounds per square foot of door area applied to the bd# inside and
outside surfaces without failure, permanent deformation, or comprolsing of door position and
normal operation. Do not provide auxiliary police doors.
Ensure that cabinet doors include a gasket to provide a dus%a ather-resistant seal when
an

closed. Ensure that the gasket material is closed-cell neoprene intains its resiliency after
exposure to the outdoor environment. Ensure that the gaskgt shows no sign of rolling or sagging and

provide a uniform dust and weather-resistant seal ar entire door facing.

Provide door alarms for all 4 doors that are co e Wilh the hub switches to be provided and
installed by DIT. Door alarms should send a t\%
opened or if the door alarm fails or is tampere(Ni

to The switch when a hub cabinet door is
Coordinate with the Engineer and DIT for Qu@switch model information.

Provide cabinets that include predrilleg holes of standard diameter and bolt pattern with four (4)
anchor bolts with each cabinet ueg. Pro¥ide a panel with each cabinet that matches the rest of the
cabinet; and is held in place by fgemgolts provided with the panel. Drill or punch the panel to
accommodate the bolts; the dril $ehall match the bolt pattern of the base cabinet of the cabinet.
0'In the interior of the cabinet and fabricated of the same material

Provide a panel designed t
and thickness as the caNa .
Provide rails to @ ge to mount hardware, wiring panels and miscellaneous mounting
C

brackets. Provid structed of .1345-inch steel or .105-inch stainless steel. Provide rails with
a keyhole desigiwitRasIots 2 inches on center with a top opening of 5/8 inch in diameter to allow the
i i #a€h by 1-inch carriage bolt.

rails are 1.5 to 2 inches wide by .5 inches deep. Drill and tap the rails for 10-32
screwgo crews with EIA universal spacing.

Pr rack assemblies that have a removable, standard 19-inch EIA compliant rack.
Th¥ rack shall have a clearance between the rails of 17.5 inches.

quip each cabinet with an aluminum storage compartment mounted in the rack assembly with
the following dimensions (0.5 inch): 16 inches wide, 14 inches long, and 1.75 inches deep. Provide
compartment with ball-bearing telescoping drawer guides to allow full extension from the rack
assembly. Ensure that when extended, the storage compartment opens to provide storage space for
cabinet documentation and other miscellaneous items. Ensure that the storage compartment is of
adequate construction to support a weight of 20 pounds when extended without sagging. Provide a
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top to the storage compartment that is hinged aluminum. Provide two (2) removable metal shelves
with each cabinet.
Furnish a cabinet base extender with each hub cabinet that complies with the requirements of the
“Cabinet Base Adapter and Base Extender” section of these Project Special Provisions.

Install an external generator connection port on the side of the cabinet opposite the air
conditioning unit. Port should be designed and sized for the appropriate electrical requiremggts of

the cabinet.
5. Lighting
Provide the field cabinet with four LED lamps (one above each door) and cle terflr
shield assemblies which are mounted on the inside front and rear top of the cabin r@tnat these
lamps are unobstructed and able to cast light on the equipment. Equip the fi b th door-

actuated switches so that the lamps automatically turn on when any cabinet ®oorf§s gpened and go
off when all the doors are closed.

6. Electrical
Provide a service panel assembly to function as the entry point f p&/er to the cabinet and
the location for power filtering, transient suppression, and equigagen®groinding. Provide AC
isolation within the cabinet. Configure cabinet to accept 120 VACNom the utility company.

Provide circuit breakers that meet the NEC requiremengs, are UL listed and have an interrupt

capacity of 5,000 amperes and insulation resistance Q at 500 VDC. Provide the hub cabinet
with a main circuit breaker sized according to the N Usesqopropriately sized branch circuit
breakers to protect the electronics in the hub cabipet. ided dedicated branch circuit for each of
the following items:

e HVAC

e Lighting

e Receptacles ,

e Ventilation fan

e One circuit perr
e Others as n%

Provide UL liste otection devices according to the UL 1449, 2nd edition

standard that ith the NEMA requirements as detailed in the NEMA LS 1 (1992)
standard.

Provid rcuits, surge protection devices, and grounding for the connected load served
by the %Iuding ventilation fans, internal lights, electrical receptacles, etc., as directed by
the E

power distribution assembly that fits in the EIA 19-inch rack and provides for
rotec on and distribution of 120VAC power.
sure that ground bus bars are fabricated from a copper alloy material compatible with copper

wire. Use ground bus bars that have at least two positions where a #6 AWG stranded copper wire
can be attached.

Mount the ground bus bar on the side of the cabinet wall adjacent to the service panel assembly
for the connection of AC neutral wires and chassis ground wires. If more than one ground bus bar is
used in a cabinet, use a minimum of a #10 AWG copper wire to interconnect them.
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Provide a detailed plan for power distribution within the cabinet. Label all breakers and
conductors with size and loads. Have the plans signed and sealed by a registered PE and submit the
plans for review and approval.

7. Ventilation

Ensure the cabinet assembly can maintain the temperature and humidity within the
environmental requirements of the hub switches and other powered electronics in the
cabinet.

Include two cooling fans with 100 CFM, minimum capacity. Provide thermostats
incorporated into the ventilation system. Mount fans in the top of the cabinet.

Provide the cabinets with vent openings in the lower portion of the door to aII ion
cooling of electronic components. Cover them fully on the inside with a co allable
disposable three-layer graded type filter. All air entering the cabinet must paSs though the air filter.
8. Air Conditioner

Furnish each hub cabinet with a rack mounted air-cooled air conf¥ioner that operates on

120VAC. The air conditioner shall be fit within a 19-inch IR ‘Atlons rack and shall
not be external mounted on the cabinet. The air conditioner sh ounted in the bottom of the
cabinet to avoid damage to any communications equipment.

The air conditioners shall have a built-in condensate evporator and condensate drain fitting and

hose that is plumbed to the outside of the cabinet. ditioner shall be rated for a minimum
of 3500 BTU. There shall be low temperature contr&, tohgrevént overcooling.

Provide EMI/RFI transient spike protecti@g. %e cabinet and air conditioner with remote
monitoring of high temperature and low airflo 1ons. Intake air shall enter through cabinet
door vent and be exhausted through top cabinef vants. Air conditioners shall be CFC free or low
ODP (R-22) refrigerant and shall use closed loop cooling. Insulate all cold components (coolant
lines, compressor, evaporator, etq) with®igh-performance insulation.

Blower motors shall be UL ljg Ensure the blower motors are equipped with automatic reset
buble sealed and double shielded ball bearings.

thermal overload protection. Pro
The air conditioner& permanent corrugated aluminum or stainless steel air filters. The
I

filters shall be removab hable.
All grilles shall s steel.

B. QCabinet Base Extender

Fabrj abinet base extenders from the same materials and with the same finish as the hub
iMYy. Fabricate base extender in the same manner as hub cabinets, meeting all of the same

extend®rs with a height of at least 8 inches.
Hub Cabinet Foundation
Furnish either poured concrete hub cabinet foundations or preformed hub cabinet foundations.
Obtain approval of foundation type from the engineer.
Comply with Section 1000-4 of the 2024 Standard Specifications for Road and Structures.

Provide hub cabinet foundations with a minimum pad area that extend 24 inches from the front
and back of the hub cabinet and 3 inches from the sides of the cabinet.
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On the same side as the cabinet generator hookup, cast a three inch inside width galvanized steel
U-bolt into the cabinet foundation. A minimum of four inches of the U-bolt shall be cast into the
concrete and a minimum of three inches of the U-bolt shall be exposed for securing a generator to

the foundation.

Furnish hub cabinet foundations with chamfered top edges. Provide minimum class B concrete.

Provide preformed hub cabinet foundations with 7” (L) x 18” (W) minimum opening foighe
entrance of conduits. For precast hub cabinet foundations, include steel reinforcement to e
structural integrity during shipment and placing of item. Include four % inch coil thre erts fo
lifting. Comply with Article 1077-16 of the 2024 Standard Specifications for Road an® Stiictyres.

D. Hub Cabinet UPS
Furnish and install one rack mounted UPS in each new cabinet.

Furnish UPS with external temperature monitoring that will shut off when ruMhing on battery

power and the maximum operating temperature for the hub switch i

software/firmware.

che

Install UPS with RJ-45 ethernet network monitoring ports K isabled via the UPS

UPS shall meet the following minimum specifications:
Output

Nominal Output Voltage 120V

Output Voltage Distortion

Output Power Capacity \ 0 Watts / 750 VA
Max Configurable Power \‘ 0 480 Watts / 750 VA

Less than 5% at full load

Output Frequency (sync to nins) , 57 - 63 Hz for 60 Hz nominal

Crest Factor upto5:1

Waveform Type

Sine wave

Output Connection\@ (4) NEMA 5-15R

Input Q
Nomindf | oltage 120V
ea

In ency 50/60 Hz +/- 3 Hz (auto sensing)
In%nections NEMA 5-15P

Cgyd Length 6 feet

Input voltage range for main operations 82 - 144V

Input voltage adjustable range for mains operation 75-154 'V

Battery Type

Maintenance-free sealed Lead-Acid battery with suspended electrolyte, leak-proof.
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Typical recharge time 2 hours

Communications & Management

Interface Port(s) RJ, 45, DB-9 RS-232, USB
Control panel LED status display with load battery
bar-graphs

Surge Protection and Filtering
Surge energy rating 480 Joules Q
Environmental (L

Operating Environment -32 - 104 °F
Operating Relative Humidity 0 -95% ‘\
Storage Temperature 5 °

Storage Relative Humidity 0-95%

Conformance \
Regulatory Approvals \~ FCC Part 15 Class A, UL 1778

29.3. CONSTRUCTION METHODS
A. Hub Cabinet ,

Ensure all cabinet wiring is and identified using insulated pre-printed sleeves and follows
the project’s cable identific@ e. Ensure that the wire markers identify usage in plain words

reviations or codes.

with sufficient details wgth

Use stranded coppx onductors, including those in jacketed cables and solid copper for all
grounding. Neatly wiring, firmly lace or bundle it, and mechanically secure the wiring
without the use fasteners. Route and secure all wiring and cabling to avoid sharp edges

and to avoid co ith other equipment or cabling. Terminate all wiring on a terminal block,
clamp, lug, or connector. Do not splice any wiring. Label all wiring, cables,

strip, bus hgf,
termin @d distribution blocks with permanent and waterproof tags. Provide strain relief for
all calffi ith connectors, all cabling entering knockouts or ports at the equipment, and where
ppropr
Falten all components of the cabinet assembly to be mounted on cabinet side panels with hex-

r Phillips-head machine screws. Install the screws into tapped and threaded holes in the

panels. The components include, but are not limited to, terminal blocks; bus bars, panel and socket
mounted TVSS, circuit breakers, accessory and equipment outlets, and DC power supply chassis.

Fasten all other cabinet components with hex-head or Phillips-head machine screws installed
with nuts (with locking washer or insert) or into tapped and threaded holes. Fasten stud-mounted
components to a mounting bracket providing complete access to the studs and mounting nuts.
Ensure that all fastener heads and nuts (when used) are fully accessible within a complete cabinet
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assembly, and any component is removable without requiring removal of other components, panels
or mounting rails. Do not use self-tapping or self-threading fasteners.

Mount the air conditioner in the bottom of the cabinet and do not obstruct any cable entry into
the cabinet. Install condensate drains to drain condensation water out of the cabinet. Ensure the
cabinet has provisions to route conduit to the existing cabinet as shown in the drawings.

Furnish and install a 48 120 VAC power strip vertically along one of the rear rails of t
communications rack. Provide a power strip that has at least eight outlets along its length.

Provide a cabinet that is ISO 9001 certified at the time of installation.

Locate cabinets as close to the edge of the controlled access as possible and pr, hull cawinets
with guardrail unless instructed otherwise by the engineer.

Install base mounted cabinets as shown on the Plans and as approved by gheg§n . Refer to
the “Hub Cabinet Foundation” section of these Project Special Provisions foF inggallation
requirements for the hub cabinet foundations. Install only the required number oggOnduits as shown
on the Plans plus one additional spare stub out conduit. Position thegends of conduits approximately
2 inches above the finished surface of the concrete base. 4

Mount the hub cabinets on cabinet base extenders in accor@®gce With the “Hub Cabinet Base
Extender” section of these Project Special Provisions.

Mount surge protection devices in the cabinet for the figld devices that will be connected to that

cabinet.

Terminate power service wire, video, and data No he appropriate terminal strips, surge
protection devices or jacks in the cabinet witl ingulat® t&*mifial lugs or connectors. Use a calibrated
ratchet-type crimping tool to install the insulat®g t2ygghal lugs onto the field wires.

Label spare circuits of the data cables and corfect them to the cabinet ground bus bar.

Neatly bundle and identify all field wiging cables in the cabinet with permanent waterproof tags.

Ground all hub cabinets in asggrdanc® with NEC requirements and the Hub Cabinet Grounding
Detail included in these Project '!l ial Provisions. Keep the ground wire from the cabinet ground
|

bus bar to the ground rod assem~ array as short as possible. Ensure the ground wire is not in
contact with any other gart @c Dinet.

B. Hub Cab e Extender
Install hub cabin@ extender at all hub cabinet locations.

Use permand&gt, fBxible, waterproof sealing material to:
(a)ekealNgetween the hub cabinet base and hub cabinet base extender.

2-piece hub cabinet base extender seams.
eal space between hub cabinet base extender and the hub cabinet foundation.
C. Hub Cabinet Foundation

Comply with Section 825 of the 2024 Standard Specifications for Road and Structures.

When using poured concrete foundations and preformed concrete foundations, use procedures,
equipment and hardware as follows:
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(d) Locate new hub cabinets in locations as shown on the plans and approved by the
Engineer.

(e) Do not install foundations over uncompacted fill or muck.
(F) Do not install foundations in low areas or locations prone to standing water.
(g) Hand tamp soil before placing concrete to ensure ground is level.

(h) Use a minimum of four % inch diameter expanding type anchor bolts to secure eqo
foundation.

(1) Install minimum 4 inches above and 4 inches below finished grade.

(J) Locate external stubbed out conduit at cabinet foundation so con
side of the hub cabinet with the UPS, do not locate conduit undeifghe Rir COfditioning
system. Install a minimum of 6 conduit stub-outs.

(k) Give hub cabinet foundation a broom finish and chamferggd edges.

(I) Seal space between cabinet base and foundation with a p erﬁ\flexible, waterproof
sealing material.

D. Hub Cabinet UPS

Install rack mounted UPS in each hub cabinet ir@e with the plans and detail drawings.

Y4

C)Q}Q
N\
>
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k

£y

DETAIL

NCDOT IT§
HUB CABINET

144-FIBER
TRUNK LINE
INTERCONNECT
CENTER
144-FIBER
DEVICE LINE
INTERCONNECT
CENTER
MANAGED ETHERNET SWITCH
urs
POWER DISTRIBUTION
AND
SURGE PROTECTION

CABINET BASE

144-FIBER
TRUNK UNE
INTERCONNECT
CENTER
144-FIBER
DEVICE LINE
INTERCONNECT
CENTER
Il
Dlol CABLE
INTERCONNECT
CENTER

q
L
q
f

MINIMUM OF THREE (3) TOTAL OUTLETS; TWO (2) SURGE PROTECTED AND ONE (1) GFCI PROTECTED,
SURGE PROTECTION PANEL SHALL BE MOUNTED BEHIND THE POWER DISTRIBUTION PANEL.
FRONT DOOR SHALL HAVE A VENT WITH FILTER ALIGNING WITH AIR CONDITIONER INTAKE.

CONDUIT ENTRANCES ARE IN BOTTOM OF CABINET UNDER UPS,
INSTALL A/C DRAIN LINE,

THE HUB CABINET SHALL BE A MINIMUM 62"H X 44°W (+/<) X 30",

ALL DIMENSIONS ARE APPROXIMATE,

NOTES;
CABINET IS TYPE 340,

1
2
3
4,
5
6,
7
8

29.4. REMENT AND PAYMENT

Hu ill be measured and paid as the number of cabinets furnished, installed, and

accepigd Cabinet includes all internal cabinet wiring, ventilation, UPS, lighting, surge

res@ay, and internal electrical components. Hub Cabinet includes all components necessary for a

fully f@inctioning cabinet. All labor, integration, configuration software, or other materials required for
ful installation and acceptance of the Hub Cabinet are incidental to Hub Cabinet.

Hub Cabinet UPS will be measured and paid as the number of UPS furnished, installed, and
accepted. Hub Cabinet UPS includes provision of a network card and integration of the Hub Cabinet
UPS with the network. All labor, integration, configuration software, or other materials required for
successful installation and acceptance of the Hub Cabinet UPS are incidental to Hub Cabinet.
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Hub Cabinet HVAC will be measured and paid as the number of HVAC furnished, installed, and

accepted. All labor, integration, configuration software, or other materials required for successful
installation and acceptance of the Hub Cabinet HVAC are incidental to Hub Cabinet HVAC.

Hub Cabinet Foundation will be measured and paid as the number of Hub Cabinet Foundations
furnished, installed, and accepted. All labor and/or materials required for successful installation and
acceptance of the Hub Cabinet Foundation are incidental to Hub Cabinet Foundation.

Hub Cabinet Base Extender will be measured and paid as the number of Hub CabNEt BRse
Extenders furnished, installed, and accepted. All labor and/or materials required @for §uc ul

installation and acceptance of the Hub Cabinet Base Extender are incidental to@: inpt Base
Extender.

Payment will be made under:
Pay Item Pay Unit
HUD Cabinet.........oooiiiiiiiieeecceeee e R e Each
Hub Cabinet UPS.........cooii e v

Hub Cabinet HVAC

Hub Cabinet FOUNAALION .......ieieieeeeeeeee e ettt eaenns Each
Hub Cabinet Base Extender.........ccoooveeeveiveieeeeennn. ., N Eech
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30. DAMAGED MATERIAL REMOVAL
30.1. DESCRIPTION

This Project includes the removal of existing materials and equipment that are damaged. At the
direction of the Engineer, remove existing damaged materials and equipment as detailed in these
Project Special Provisions.

30.2. CONSTRUCTION METHODS
A. Remove Damaged Pole
Remove damaged poles at locations directed by the Engineer. Restore the exi npRv,
ground or sidewalk to as close to its original condition as possible, as approved b %‘ eer.
Ensure that all attachments to pole have been removed prior to damaged polgrelgo?
Coordinate with the Engineer on utility attachments that have not been remo

and regulations. )

B. Remove Damaged Cabinet \

Remove damaged cabinets at location directed by the Bggineer. Where applicable, maintain as
little disturbance to the existing cabinet foundation d ground, as approved by the Engineer.

Dispose of in accordance with Engineer’s direction and in a mar‘er consistent with local laws

Dispose of in accordance with Engineer’s discre®Qn®pd i a manner consistent with local laws
and regulations.

C. Remove Damaged Junction Box

Remove damaged junction boxes at logations directed by the Engineer. Restore the existing
unpaved ground or sidewalk to agclose #its original condition as possible, as approved by the
Engineer.

Dispose of in accordancé neer’s discretion and in a manner consistent with local laws

and regulations. \
D. Remove@g d Ramp Metering Signal Head/Pole
p

Remove darflage metering signal heads and/or support poles as directed by the Engineer.
Coordinate ys gineer to ensure all cabling and conduit is maintained in an undisturbed
manner, asNgoprdyed by the Engineer.

Reft existing unpaved ground or sidewalk to as close to its original condition as possible,
S appr by the Engineer.

Digpose of in accordance with Engineer’s discretion and in a manner consistent with local laws
a gulations.

E. Remove Damaged DMS Assembly

Remove damaged DMS assembly including all components and wires, as directed by the
Engineer.
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Dispose of in accordance with Engineer’s discretion and in a manner consistent with local laws
and regulations.

F. Remove Damaged DMS Structure

Remove damaged DMS Structure, as directed by the Engineer. Restore the existing un
ground or sidewalk to as close to its original condition as possible, as approved by the irNer.
Dispose of in accordance with Engineer’s discretion and in a manner consistent with Igcal Jlaws
and regulations.
G. Remove Damaged ITS Device (L

Remove damaged ITS Device, including cameras, solar assembljes, or microWave vehicle
detection system components, RWIS, FMVDS, MVDS, WR, DTB, any%ssociated hardware, as

directed by the Engineer.
Dispose of in accordance with Engineer’s discretion and ir‘Nner consistent with local laws
and regulations.

30.3. MEASUREMENT AND PAYMENT
Remove Damaged Pole will be measure @r as the actual number of each item type

removed and accepted.

Remove Damaged Cabinet will be measur d paid for as the actual number of each item type
removed and accepted. ,

Remove Damaged Junction ill be measured and paid for as the actual number of each item
type removed and accepted.

Remove Damaged Ram ring Signal Head/Pole will be measured and paid for as the actual
number of each item ty d and accepted.

Remove Damag@i ssembly will be measured and paid for as the actual number of each
item type remoy, epted.

DMS Structure will be measured and paid for as the actual number of each
and accepted.

aged ITS Device will be measured and paid for as the actual number of each item
re d and accepted.

Ngmeasurement or payment will be made for storage, disposal, cost of transportation, tools,
als, cost of labor, incidentals, related testing, and all other equipment necessary for removal as
such work will be considered incidental to removing materials and equipment.

No measurement or payment will be made for restoration of the surrounding unpaved ground
surface in accordance with these Project Special Provisions as such work will be considered
incidental to this Section of the Project Special Provisions.
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Payment will be made under:
Pay Item Pay Unit

Remove Damaged POIE ..........oo i
Remove Damaged CabiNet ...........ooiuiiiiiiiiiiie e
Remove Damaged JUNCLION BOX.........ooiuiiiiiiiiiiiie et
Remove Damaged Ramp Metering Signal Head/Pole ...........ccccoooeiiiiiiiiiiiieen
Remove Damaged DMS ASSEMDIY..........ooiiiiii e
Remove Damaged DIMS STrUCTUIE........ccuveriiiiiriiiie e s
Remove Damaged ITS DEVICE........ccviiiiiieiiieeiiiee e

31. TREE TRIMMING AND REMOVAL

31.1. DESCRIPTION

Perform tree trimming for trees obstructing normal function of dgice equipment within the
project limits as directed by the Engineer. Perform tree removal for b d aleas that impact normal
function of device equipment within the project limits as direc y ™e Engineer.

“Trimming” is defined as cutting and satisfactory dmof wooded vegetation and debris.

31.2. MATERIAL \
Refer to Division 10 of the Standard Speq’fir@

31.3. CONSTRUCTION METHODS
A. Tree Trimmin

Trim or cut branches of treesghat ob@gffuct any device use or personnel access to device
equipment at the direction of the ineer.

Trim or cut branches of mpede the view of CCTV cameras, DMS, RMS, MVDS,
FMVDS, WR, or DTB; oyed by the Engineer.

Trim or cut bran ess that impede proper installation of aerial messenger cables and fiber
the Engineer.

EMENT AND PAYMENT

Tr inMping - Devices will be measured and paid for as the actual number of devices that
ir imming due to an obstructed view/signal/detection. No measurement will be made of
any a t of trimming performed or labor expended for an individual device location.

e Trimming — Aerial Fiber will be measured and paid for as the linear footage of tree
trimming required to enable installation of messenger cable and/or fiber optic cable. No additional
measurement will be made for any amount of trimming performed or labor expended for aerial fiber
tree trimming.

Payment will be made under:
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Pay Item Pay Unit
Tree TriMMING - DEVICES. ....cciiiiiiiiieeiiie ettt et Each
Tree Trimming — Aerial FIDer.......c..ooiiiiiii e Linear Feet
32. TEMPORARY TRAFFIC CONTROL
32.1. DESCRIPTION %

Perform temporary traffic control as specified in the Contract or directed by the E I re
practices align with the Standard Specifications, these Project Special Provisions, angipogtation
Management Plan, The MUTCD, and Roadway Standard Drawings to maintain t{ 0 I

safe an efficient manner during construction of this project. All temporary trajdi

and devices will be furnished by the Contractor and remain property of the dgntr onless
otherwise specified.

32.2. MATERIAL ‘\
Refer to Division 11 — Work Zone Traffic Control of the S& ifications.

32.3. CONSTRUCTION METHODS
Refer to Division 11 — Work Zone Traffic Cont& Standard Specifications.

Comply with Division 11 of the NCDOT 2024 y Jtandard Drawings or Engineer pre-
approved traffic control methods.

32.4. MEASUREMENT AND PAYM

Traffic Control — Shoulder Closure wa# be measured and paid as each for the actual number of
shoulder closures performed as aWart of the Contract, or as directed by the Engineer. Such prices

and payment will be compensati all materials, labor, tools, equipment and incidentals
necessary to complete this

Traffic Control — L supe will be measured and paid as each for the actual number of lane
closures performed a; of the Contract, or as directed by the Engineer. Such prices and
payment will be con@i n for all materials, labor, tools, equipment and incidentals necessary to

Control will be paid and measure for as each occurrence. All materials and

devices (s(NgQ asWork zone signs, drums, cones, flaggers, barriers, etc.) necessary for safe and

succe ic control shall be considered incidental to the Shoulder Closure or Lane Closure Pay
S. no shoulder closure or lane closure is required, all materials and devices (such as work
zone , drums, cones, flaggers, barriers, etc.) necessary for safe and successful traffic control

Il B€ considered incidental to the work order.

Payment will be made under:

Pay Item Pay Unit
Traffic Control — Shoulder ClOSUIE........oeuu e Each
Traffic Control — Lane ClOSUIE......ooueeeeeeee et Each
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33. RAMP METERING SIGNALS (RMS) EQUIPMENT
33.1. DESCRIPTION

Furnish and install ramp metering signals equipment and associated hardware at the direction of
the Engineer in accordance with these Project Special Provision and the Standard Specifications.

33.2. MATERIAL
A. RMS Controller and Cabinets

1. General %
Provide either ATC controller that supports Type 332 cabinets. Q

Detector Type
Provide controllers that supports inductive loop, passive microwave radar detect@rs

Number of Detectors
Provide controllers that supports 64 detectors. \

Number of Freeway Lanes
Provide controllers that supports six freeway lanes.

Number of Ramp Lanes

Provide controllers that supports four ramp Ianesé
2. ATC Controller

A. Standards

The ATC controller shall comply }ith the following standards:
e Busybox version 1.1

e Caltrans TEES 2009

EIA-485

EIA-574

GNU Caodin s, 1 January 2005

IEEE 80 pecification

.2, standard for Versa Module Eurocard (VMEDbus)

dvanced Transportation Controller (ATC) version 5.2a

%scommended Practice for Software Requirements Specifications, IEEE Standard
-1998
S

O/IEC 9899:1999 Programming Language C
ITE ATC API version 2.06b
ITE ATC API version 2.17 draft
LINUX 2.6.x
Military Specification MIL-P-13949 for Fabrication of printed circuit boards
Military Specification MIL-P-13949G Grade of Pits and Dents for all printed circuit
boards
e Military Specification MILSTD-275E for mounting of parts and assemblies on the
printed circuit boards
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Military Specification MIL-STD-2000 for hand soldering
Military Specifications MIL-R-11F or MIL-R-22684 for fixed carbon film, deposited
carbon, or composition- insulated resistors
NEMA TS-2
NTCIP 1201 Global Object (GO) Definitions — version 02, v02.32
NTCIP 1207 Object Definitions for Ramp Meter Control (RMC) Units — Versiongd?2,
v02.06b
NTCIP 1209 Data Element Definitions for Transportation Sensor Systems, 1
NTCIP 2104 Ethernet Subnetwork Profile, v01.11
NTCIP 2202 Internet (TCP/IP and UDP/IP) Transport Profile, v01.15

file, v01.08

NTCIP 2301 Simple Transportation Management Framework Apphigaiy )
X NTCIP AB3418b Standard Communications Protocol for Traff§c Slna California,

Specification and Implementation Requirements

UClibe version 0.9.32 m
USB Specifications, Revision 1.1, © 1998 Compaggoom cn)oration, Intel
Corporation, Microsoft Corporation, NEC Corpora&
USB Mass Storage Bulk Only 1.0

USB Mass Storage Control/Bulk/Interrupt (CB® Specification 1.1
USB Mass Storage Overview 1.2

USB Mass Storage UFI Command S@n

B. Operating System
Provide an open architecture embedded Lipux Kernel 3.0 operating system.

C. Hardware /
Provide the ATC controll ith the following modules and boards:
e Chassis
e Host board
e 2070-ATC L@Ie
e 2070-2A ved 2070-2E field input/output module
e 2070-3B X 40 character front panel color touch screen (320x240)
o 207 supply
. ync. communications module
[ ]

@Comm module FSK/.dial-up modem communications module

P e the ATC controller host board with:

i2070-1C Engine board

Freescale 400 MHz 600 MIPS processor
64 MB RAM
64 Flash Memory

Provide the ATC controller with the following 1/0 ports:

A minimum of two front and two rear Ethernet ports
Seven serial ports
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C50 serial port

Three USB 2.0 ports

Provide a controller power supply meeting the following requirements:

+ 5 VDC source

+ 12 VDC isolated source

+/- 12 VDC source

30 day backup power source

Power condition indicators : : >
e Input power switch
3. Type 332 Cabinet (LQ
B. RMS Digital Video Equipment System
‘>‘ 4

C. RMS Signal Pole
Comply with Section 1743 of the Standard Specificatigps.

D. RMS Signal Head \
4. General

Furnish materials, equipment, and hardwa is Section that is pre-approved on the ITS
and Signals QPL and in accordance with Section%/05 of the Standard Specifications, or otherwise
approved by the Engineer.

Fabricate vehicle signal head housinVand end caps from die-cast aluminum. Fabricate 12-inch
and 16-inch pedestrian signal hed§housings and end caps from die-cast aluminum. Fabricate 9-inch
pedestrian signal head housings ps, and visors from virgin polycarbonate material. Provide
visor mounting screws, door, d hinge pins fabricated from stainless steel. Provide interior
screws, fasteners, and mget fabricated from stainless steel.

Fabricate tunnel a al visors from sheet aluminum.
Paint all surface and outside of signal housings and doors. Paint outside surfaces of
tunnel and tradiig0TTal wedTs, wire outlet bodies, wire entrance fitting brackets and end caps when
supplied as ¢ negts of messenger cable mounting assemblies, pole and pedestal mounting
*né&
y

assemblie edestrian pushbutton housings. Have electrostatically-applied, fused-polyester
paint i yellow (Federal Standard 595C, Color Chip Number 13538) a minimum of 2.5 to
%. Do not apply paint to the latching hardware, rigid vehicle signal head mounting
rack mast-arm attachments, messenger cable hanger components or balance adjuster
ompgnents.

ave the interior surfaces of tunnel and traditional visors painted an alkyd urea black synthetic
baking enamel with a minimum gloss reflectance and meeting the requirements of MIL-E-10169,
“Enamel Heat Resisting, Instrument Black.”
Where required, provide polycarbonate signal heads and visors that comply with the provisions
pertaining to the aluminum signal heads listed on the QPL with the following exceptions:
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Fabricate signal head housings, end caps, and visors from virgin polycarbonate material. Provide
UV stabilized polycarbonate plastic with a minimum thickness of 0.1 + 0.01 inches that is highway
yellow (Federal Standard 595C, Color Chip 13538). Ensure the color is incorporated into the plastic
material before molding the signal head housings and end caps. Ensure the plastic formulation
provides the following physical properties in the assembly (tests may be performed on separately
molded specimens):

Test Required
Specific Gravity 1.17 minimum
Flammability Self-extinguishing
Tensile Strength, yield, PSI 8500 minimum
Izod impact strength, ft-Ib/in [notched, 1/8 inch] | 12 minimum

For pole mounting, provide side of pole mounting assemblies wigh framework and all other
hardware necessary to make complete, watertight connections of th | ¥yads to the poles and
pedestals. Fabricate the mounting assemblies and frames from umi ith all necessary
hardware, screws, washers, etc. to be stainless steel. Provide VTNQ fittings that match the
positive locking device on the signal head with the serratiops integratly cast into the brackets.
Provide upper and lower pole plates that have a 1 ¥-inch
hubs capped on the lower plate and 1 %2-inch horizo
rigid attachments to poles and pedestals so as to all
Ensure that all raceways are free of sharp ed @r
of ten Number 14 AWG conductors.

For pedestal mounting, provide a post-top glig¥itter mounting assembly that matches the positive
locking device on the signal head with sergations integrally cast into the slipfitter. Provide stainless

steel hardware, screws, washers,qtc. Pro¥ide a minimum of six 3/8 X 3/4-inch long square head
bolts for attachment to pedestal. ide a center post for multi-way slipfitters.

For light emitting diode Eé ic signal modules, provide the following requirements for
inclusion on the Depargne alitied Products List for traffic signal equipment.
1. Sample submittal
2. Third-party ir@ t laboratory testing results for each submitted module with evidence of
testing an ance with all of the Design Qualification Testing specified in Section 6.4

of each oRghe ®llowing Institute of Transportation Engineers (ITE) specifications:

o hi®g Traffic Control Signal Heads — Light Emitting Diode (LED) Circular Signal
lement
*The Department currently recognizes two approved independent testing laboratories.
are Intertek ETL Semko and Light Metrics, Incorporated with Garwood Laboratories.
ndependent laboratory tests from other laboratories may be considered as part of the QPL
submittal at the discretion of the Department,
3. Evidence of conformance with the requirements of these specifications,
4. A manufacturer’s warranty statement in accordance with the required warranty, and
5. Submittal of manufacturer’s design and production documentation for the model, including
but not limited to, electrical schematics, electronic component values, proprietary part
numbers, bill of materials, and production electrical and photometric test parameters.

tical conduit entrance hubs with the
Ensure that the assemblies provide
ing or swaying of the signal heads.
usions, and can accommodate a minimum
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6. Evidence of approval of the product to bear the Intertek ETL Verified product label for LED
traffic signal modules.

In addition to meeting the performance requirements for the minimum period of 60 months,
provide a written warranty against defects in materials and workmanship for the modules for a
period of 60 months after installation of the modules. During the warranty period, the manufacturer
must provide new replacement modules within 45 days of receipt of modules that have failedgat no
cost to the State. Repaired or refurbished modules may not be used to fulfill the manufactu§erg
warranty obligations. Provide manufacturer’s warranty documentation to the Depart ng
evaluation of product for inclusion on Qualified Products List (QPL).

5. Vehicle Signal Heads:

Comply with the ITE standard “Vehicle Traffic Control Signal Heads”. MrovjHle housings with
provisions for attaching backplates.

Provide visors that are 10 inches in length for 12-inch vehicle siggal heads.

Provide a termination block with one empty terminal for field w or®ach indication plus one
empty terminal for the neutral conductor. Have all signal sectigigwiR t0 the termination block.
Provide barriers between the terminals that have terminal screws V&gh a minimum Number 8 thread

size and that will accommodate and secure spade lugs sizeg for a Number 10 terminal screw.

Mount termination blocks in the yellow signal c®ons on all in-line vehicle signal heads.
Mount the termination block in the red section on f& vehicle signal heads.

Furnish vehicle signal head interconnecti ack&gs. Provide one-piece aluminum brackets less
than 4.5 inches in height and with no threadedWy nections. Provide hand holes on the bottom
of the brackets to aid in installing wires to the sigRal heads. Lower brackets that carry no wires and
are used only for connecting the bottom signal ions together may be flat in construction.

Provide LED vehicular traffi signallodules (hereafter referred to as modules) that consist of an
assembly that uses LEDs as the |igiat source in lieu of an incandescent lamp for use in traffic signal
sections. Use LEDs that are alu indium gallium phosphorus (AlInGaP) technology for red and
nitride (InGaN) for green indications. Install the ultra bright

yellow indications and indi
type LEDs that are ratx 000 hours of continuous operation from -40°F to +165°F. Design

modules to have a mi ul life of 60 months and to meet all parameters of this specification

For the modfie de spade terminals crimped to the lead wires and sized for a #10 screw
connection t igting terminal block in a standard signal head. Do not provide other types of
crimped tegInin®g with a spade adapter.

E ower supply is integral to the module assembly. On the back of the module,

;@mark the date of manufacture (month & year) or some other method of identifying date
of ma ture.
the red, yellow and green lenses to correspond with the wavelength (chromaticity) of the
LED. Transparent tinting films are unacceptable. Provide a lens that is integral to the unit with a
smooth outer surface.
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6. LED Circular Signal Modules:

Provide modules in the following configurations: 12-inch circular sections, and 8-inch circular
sections. All makes and models of LED modules purchased for use on the State Highway System
shall appear on the current NCDOT Traffic Signal Qualified Products List (QPL).

Provide the manufacturer’s model number and the product number (assigned by the Department)
for each module that appears on the most recent Qualified Products List. In addition, provid
manufacturer’s certification in accordance with Article 106-3 of the Standard Specificatio
each module meets or exceeds the ITE “Vehicle Traffic Control Signal Heads — Light
Diode (LED) Circular Signal Supplement” dated June 27, 2005 (hereafter referred to & VJC
Circular Supplement) and other requirements stated in this specification.

.&\ res outlined

Provide modules that meet the following requirements when tested under,
in the VTCSH Circular Supplement:

Module Type Max. Wattage at 165° F Nominal Wattage at 77° F

12-inch red circular 17 ‘\ 11

12-inch green circular 15 \ 15

For yellow circular signal modules, provide modules te§ed under the procedures outlined in the
VTCSH Circular Supplement to insure power requireq§a F is 22 Watts or less for the 12-inch
NCoNar

circular module and 13 Watts or less for the 8-inch dule.
Note: Use a wattmeter having an accurac % J® measure the nominal wattage and
maximum wattage of a circular traffic signal m - Power may also be derived from voltage,

current and power factor measurements.

Y4

E. RMS Signal Cable

Furnish materials, equipme
and Signals QPL and in accgse

approved by the Engin\
F. RMS |nductiv®
Furnish mat )

and Signals
approved

pment, and hardware under this Section that is pre-approved on the ITS

8-8 (Inductive Detection Loops) of the Standard Specifications.

RMS Lead-in Cable

rnish materials, equipment, and hardware under this Section that is pre-approved on the ITS
and Signals QPL and in accordance with Section 1726 of the Standard Specifications, or otherwise
approved by the Engineer.

Refer to 1098-6 (Lashing Wire and Hardware), 1098-6 (Wrapping Tape), and 1098-9 (Lead-In
Cable) of the Standard Specifications.
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HO-0010B TS-147 Appendix Part D — Project Special
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33.3. CONSTRUCTION METHODS
A. RMS Controller and Cabinet

B. RMS Video Detection System

C. RMS Signal Pole %
Comply with Section 1743 of the Standard Specifications. Q

D. RMS Signal Head
1. General

Bag new vehicle signal heads with burlap bags or bags made of non-ripping Material specifically
designed for covering signal heads until signal heads are placed @yoperation. Do not use trash
bags of any type. 4

When new signal heads are placed into operation, immedia%g and remove signals heads
that are not to be reused.

Adjust each signal head vertically and horizontaN
{

light output will be of maximum

effectiveness for traffic and pedestrians. Do not'% eads forward.

2. Vehicle Signal Heads (1- and 2- Section

Install vehicle signal heads on roadside sig edestals such that the bottom of the signal
housing (including brackets) of the lowesjsignal head is a minimum of 5 ft. above grade at the base
of the pedestal. Install the upperMygst sighal head so that the top of the housing (including brackets)
is no more than 14 ft. above gra e base of the pedestal.

Install signal cablegn ¢ us lengths between signal controller cabinets and signal heads.
Route signal cableNz e the length of cable installed and the number of cables and

6 inches of additional signal cable into controller cabinets.

conductors in each r@
Make electrigal cgnnections inside each signal head, signal controller cabinet, and termination

compartme poles. Do not splice cable at any other point between signal heads and
controller 8gbin

0 ignal head locations, coil 36 inches on each side of signal head if signal cable comes
from directions.

3. MS Signal Cable

Furnish d 16-7 signal cable that complies with IMSA specification 20-1 except provide the
following conductor insulation colors:
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For 16-7 cable: white, yellow, red, green, yellow with black stripe tracer, red with black stripe
tracer and green with black stripe tracer. Apply continuous stripe tracer on conductor insulation with
a longitudinal or spiral pattern.

Provide a ripcord to allow the cable jacket to be opened without using a cutter. IMSA
specification 19-1 will not be acceptable. Provide a cable jacket labeled with the IMSA specification
number and provide conductors constructed of stranded copper.

E. RMS Inductive Loop %
Comply with Section 1725 of the Standard Specifications. Q

F. RMS Lead-in Cable
Comply with Section 1726 of the Standard Specifications.

33.4. MEASUREMENT AND PAYMENT 4

Ramp Meter Controller will be measured and paid as the aNumber of ramp meter
controllers furnished, installed, and accepted.

Ramp Meter Cabinet will be measured and paid as the agtual number ramp meter cabinets
furnished, installed, and accepted.

No measurement will be made of conflic ito Ifdhction management units, external
electrical service disconnect, grounding syste s, meter bases and workshop as these will
be incidental to furnishing and installing of rampYpeter cabinets.

Ramp Meter Load Switch will be measured and paid as the actual number of ramp meter load
switches furnished, installed, andaccept€.

Ramp Meter Detector Card | 222) will be measured and paid as the actual number of
detector cards furnished, ins accepted.

Ramp Meter Induc p Fawcut will be measured and paid as the actual linear feet of ramp
meter inductive loop nished, installed and accepted.

No measure | Je made of loop slot sealant, loop wire, conduit and conduit fittings as
these will be in@ 0 furnishing and installing inductive detection loops.

Ramp -in Cable (14-2) will be measured and paid as the actual linear feet of ramp
meter | able furnished, installed and accepted. Measurement will be made by calculating the
differ ngth markings located on outer jacket from start of run to end of run for each run.

ermin Il cables before determining length of cable run.

Rgp Meter Digital Video Detection System will be measured and paid as the actual number of
I video equipment systems furnished, installed, and accepted.

Ramp Meter Type 11l Pedestal with Foundation will be measured and paid as the actual number
of Ramp Meter Type 111 Pedestals with Foundations furnished, installed, and accepted.

Ramp Meter Vehicle signal head (12°’, 2-Section) will be measured and paid for as the actual
number of signal heads of each type, size, and number of sections furnished, installed, and accepted.
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Ramp Meter Vehicle signal head (12°’, 1-Section) will be measured and paid for as the actual
number of signal heads of each type, size, and number of sections furnished, installed, and accepted.

No measurement will be made of visors, wire entrance fittings, interconnecting brackets,
mounting assemblies, pedestrian pushbuttons, and pedestrian signal signs as these will be considered
incidental to furnishing and installing vehicle signal heads.

RMS Signal Cable will be measured and paid as actual linear feet of signal cable furnis
installed and accepted. Measurement will be point to point with no allowance for sag. Txye-fi
feet will be allowed for vertical segments up or down poles.

Payment will be made under:
Pay Item

Ramp Meter Controller...........coooveeiiiiii et
Ramp Meter CabinNet ........coouiiiiiiiiiiee e
Ramp Meter Load SWItCh..........cccoiiiiiiiii e

Ramp Meter Detector Card (Model 222)
Ramp Meter Inductive LOOP SAWCUL...........ccceeriveriiiieennnn,s
Ramp Meter Lead-in Cable (14-2) ......ccocooveiiiieiiiiieiee )
Ramp Meter Video Detection System
Ramp Meter Type Il Pedestal with Foundation.
Ramp Meter Vehicle Signal Head (12’, 1- Secti
Ramp Meter Vehicle Signal Head (12’ , 2-Sect
Ramp Meter Signal Cable......................9

34/MO ILIZATION
34.1. DESCRIPTION

Provide mobilization to sup ventive maintenance, responsive maintenance, device
replacement, as-needed ITS @ /maintenance, and FAMS.

34.2. MATER @

Not Applicable.

343. C @JCHON METHODS

Not Apdilic )

EASUREMENT AND PAYMENT

Afendix Part B — A: Pay-For-Performance Mobilization will be measured and paid as a lump
all mobilization required to begin Task 1 services on September 12, 2025.

Appendix Part B — B: Mobilization for Fiber Infrastructure RM, Replacement, or As-Needed
Work Order in Divisions 1, 2, 3, 11, 13, or 14 will be measured and paid as the number of days spent
on-site by a single crew (1-4 persons) for fiber infrastructure related work. Only one Appendix Part
B — B mobilization rate can be used for any one crew-day if performing repair on devices and fiber
infrastructure.
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Appendix Part B — B: Mobilization for Device RM, Replacement, or As-Needed Work Order in
Divisions 1, 2, 3, 11, 13, or 14 will be measured and paid as the number of days spent on-site by a
single crew (1-4 persons) for ITS device related work. Only one Appendix Part B — B mobilization
rate can be used for any one crew-day if performing repair on devices and fiber infrastructure.

Appendix Part B — C: Mobilization for FAMS in Divisions 1, 2, 3, 11, 13, or 14 will be measured
and paid as the number of days spent on-site by a single crew (1-4 persons) for FAMS relat ork.

Payment will be made under:

Pay Item P it
Appendix Part B — A: Pay-For-Performance Mobilization....................... 4 h ach

Appendix Part B — B: Mobilization for Fiber Infrastructure RM, Replacement

Order INDIVISIONS 1, 2, 3, 11, 13, OF L. ..uue i e innnnen o Each
Appendix Part B — B: Mobilization for Device RM, Replageme s-Needed Work Order in
[DTAVZES] (o] g P30 I e I 5 T o 1 I SRRy A U A Each

Appendix Part B — C: Mobilization for FAMS in Divisfgns 1, 2, 3, 11, 13, or 14... ..Each

N

C)Q}Q
N\
>
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BUILD AMERICA, BUY AMERICA (BABA)
(11-15-22)(Rev. 7-16-24) 106 DB1 G05

Revise the Standard Specifications as follows:

Page 1-48, Article 106-1 GENERAL REQUIREMENTS, add the following after line 49:

(C) Build America, Buy America (BABA)
All manufactured products and construction materials permanently incorporated into 0]

yr
shall meet requirements of the Build America, Buy America (BABA) Act of th astiucpire

Investment and Jobs Act (IIJA). Before any material or product shown on the De t’WBuild
America, Buy America (BABA) List is included for payment on a monthly Design-
Build Team shall furnish the Engineer with a notarized certification cert¥ying thatl the items
conform to the BABA Act. The Department’s Build America Buy America (B List can be

found on the Department’s website below:
https://connect.ncdot.gov/letting/LetCentral/NCDOT%ZOIK 2}erials%20List.pdf
con

Each purchase order issued by the Design-Build Team or a sub ctor for items on the BABA
List to be permanently incorporated into any project shall c&tain in bold print a statement advising
the supplier that the manufactured products and cogt®gi§n materials shall be produced in the
United States of America. The Design-Build Tea N aNected subcontractors shall maintain
a separate file for BABA List items so thatyvegfica®n®of ¥he Design-Build Team’s efforts to
purchase items produced in the United e readily be verified by an authorized
representative of the Department or the Federal Fi§ghway Administration (FHWA).

CONFIDENTIAL QUESTIONS ,

(1-5-07) DB1 G56B

The Design-Build Team will be ed to ask confidential questions of the Department, which
neither the question nogan 11T be shared with other proposing Design-Build Teams. For the
purpose of this provisiofy’ ential question” shall be defined as a private inquiry containing
information whose could alert others to certain details of doing business in a particular
manner. The Depi t }ill determine if the question is considered a confidential question.

I. Confidepm ions arising prior to issuance of the Final Request for Proposals will be
allowe®@durig the industry review of the draft RFPs with the individual Design-Build Teams.

Trtment will answer the confidential question verbally at the meeting, if possible. If
nog Mswered verbally during the meeting, the Department will answer the confidential

stion by subtle changes in the Final Request for Proposals, which will clarify the scope by
ither allowing or disallowing the request. The revision will be made in such a manner as to
not disclose the confidential question.

II. After issuance of the Final Request for Proposals, confidential questions may be asked by

requesting a meeting with the State Contract Officer via the Alternative Delivery e-mail
address (altdelivery@ncdot.gov). The request shall be in writing and provide sufficient detail

1
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to evaluate the magnitude of the request. Questions shall be of such magnitude as to warrant a
special meeting. Minor questions will not be acknowledged or answered.

After evaluation, the State Contract Officer will respond to the question in writing to the
Design-Build Team only and / or through subtle changes in the Final RFP, as reflected in an
Addendum, which will clarify the scope by either allowing or disallowing the request. To the
greatest extend possible, the revision will be made in such a manner as to not disclosgthe
confidential question. Other Design-Build Teams will not be notified of the question or

If the Design-Build Team includes work based on the confidential questions and answef§, t
shall be included and discussed in the Technical Proposal. The Technical Proposal ati
be based solely on the evaluation criteria defined elsewhere in this RFP, regardles in
or absence of work based on the confidential questions and answers.

DISADVANTAGED BUSINESS ENTERPRISE
(10-16-07) (Rev. 1-16-24) 102-15()) P1 G61 DB1 G061

4

Description

The purpose of this special provision is to carry out the U.S. Der%«t of Transportation’s policy
of ensuring nondiscrimination in the award and administr§ion of contracts financed in whole or
in part with Federal funds. This provision is guided\ Part 26.

Definitions

Additional DBE Subcontractors - Any DBE subiMatted at the time the Price Proposal is submitted
that will not be used to meet the DBE goal. No#bmittal of a Letter of Intent is required.

Committed DBE Subcontractor -y Dﬁi submitted at the time the Price Proposal is submitted
that is being used to meet the D 1 by submission of a Letter of Intent. Or any DBE used as

a replacement for a previou@ ted DBE firm.
Contract Goal Requirem e approved DBE participation at time of award, but not greater

than the advertised :@t al.

DBE Goal - A @ of the total contract, expressed as a percentage, that is to be performed by
committed ontractor(s).

DisadffanyNge® Business Enterprise (DBE) - A firm certified as a Disadvantaged Business
rpri rough the North Carolina Unified Certification Program.

onfirmation Letter - Written documentation from the Department to the Proposer
confirming the Design-Build Team’s approved, committed DBE participation along with a listing
of the committed DBE firms.

Manufacturer - A firm that operates or maintains a factory or establishment that produces on the
premises, the materials or supplies obtained by the Design-Build Team.
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Regular Dealer - A firm that owns, operates, or maintains a store, warehouse, or other
establishment in which the materials or supplies required for the performance of the contract are
bought, kept in stock, and regularly sold to the public in the usual course of business. A regular
dealer engages in, as its principal business and in its own name, the purchase and sale or lease of
the products in question. A regular dealer in such bulk items as steel, cement, gravel, stone, and
petroleum products need not keep such products in stock, if it owns and operates distribution
equipment for the products. Brokers and packagers are not regarded as manufacturers or regglar
dealers within the meaning of this section.

Replacement / Substitution - A full or partial reduction in the amount of work subconfirac@d t
committed (or an approved substitute) DBE firm.
North Carolina Unified Certification Program (NCUCP) - A progfa Qorovides

comprehensive services and information to applicants for DBE certification, Such®hagan applicant

is required to apply only once for a DBE certification that will be honored b recipients of
USDOT funds in the state and not limited to the Department Transportation only. The
Certification Program is in accordance with 49 CFR Part 26. 4

United States Department of Transportation (USDOT) - Fed&alNggency responsible for issuing
regulations (49 CFR Part 26) and official guidance for the DBE progtam.

Forms and Websites Referenced in this Provisior\

DBE Payment Tracking System - On-line t@hich the Design-Build Team enters the
payments made to DBE subcontractors who ha rmed work on the project.

https://apps.dot.stat}nc.u endor/PaymentTracking/

DBE-IS Subcontractor Paymen ormation - Form for reporting the payments made to all
DBE firms working on the proj

https://conn .@ov/business/Turnpike/Documents/Form%ZODBE-
ISj’z ontractor%20Payment%20Information.pdf
equest Form - Form for replacing a committed DBE.

RF-1 DBE Repl@
https://coglhecucdot.gov/projects/construction/Construction%20Forms/DBE %20MBE %2
OWBE %20Replacement%20Form%20and%20Instructions.pdf

AF S%act Approval Form - Form required for approval to sublet the contract.

-//connect.ncdot.gov/projects/construction/Construction%20Forms/SAF%20Form %2
0-%20Subcontract%20Approval%20Form%20Revised %2004-19.xIsm

JC-1 Joint Check Notification Form - Form and procedures for joint check notification. The form
acts as a written joint check agreement among the parties providing full and prompt disclosure of
the expected use of joint checks.


https://apps.dot.state.nc.us/Vendor/PaymentTracking/
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http://connect.ncdot.gov/projects/construction/Construction%20Forms/Joint%20Check %
20Notification%20Form.pdf

Letter of Intent - Form signed by the Contractor and the DBE subcontractor, manufacturer
or regular dealer that affirms that a portion of said contract is going to be performed by the signed
DBE for the estimated amount (based on quantities and unit prices) listed at the time the Eyice
Proposal is submitted.

http://connect.ncdot.gov/letting/LetCentral/Letter %200f%20Intent%20to % 20Rgrfdim
20as%20a%20Subcontractor.pdf
Listing of DBE Subcontractors Form - Form for entering DBE subcontracyrs Qject that
will meet this DBE goal contained elsewhere in this RFP.

http://connect.ncdot.gov/municipalities/Bid % 20Proposals % 208ar % 20L.GA %20Content/
08%20DBE%20Subcontractors%20(Feder xﬂ

Subcontractor Quote Comparison Sheet - Spreadsheet for showin®all subcontractor quotes in the

work areas where DBEs quoted on the project. This shegt is subifiitted with good faith effort
packages.

http://connect.ncdot.gov/business/SmallBusines\m ts/DBE %20Subcontractor%20
Quote%20Compyrifgn VoW Example.xls

DBE Goal

The following DBE goal for pa 'cipati(l by Disadvantaged Business Enterprises is established
for this contract:

Disadvantaged Business E@ BD
(A)  Ifthe DBE gogduj re than zero, the Design-Build Team shall exercise all necessary and
reasonable s ensure that DBEs participate in at least the percent of the contract as



http://connect.ncdot.gov/letting/LetCentral/Letter%20of%20Intent%20to%20Perform%25
http://connect.ncdot.gov/business/SmallBusiness/Documents/DBE%20Subcontractor

HO-0010B NCDOT Statewide ITS Resilience Project

This goal is to be met through utilization of highway construction contractors and / or right of way
acquisition firms. Utilization of DBE firms performing design, other preconstruction services, or
Construction Engineering and Inspection are not included in this goal.

Directory of Transportation Firms (Directory)

Real-time information is available about firms doing business with the Department and firmsghat
are certified through NCUCP in the Directory of Transportation Firms. Only firms identifie
Directory as DBE certified shall be used to meet the DBE goal. The Directory can be fi the
following link.

https://www.ebs.nc.gov/VendorDirectory/default.html Q

The listing of an individual firm in the directory shall not be construed as aif enflorgement of the
firm’s capability to perform certain work.

Listing of DBE Subcontractors 4

At the time the Price Proposal is submitted, Proposers shall sulw DBE participation that they
anticipate to use during the life of the contract. Only those identified Yo meet the DBE goal will be
considered committed, even though the listing shall includ§both committed DBE subcontractors
and additional DBE subcontractors. Additional DB actor participation submitted at the
time the Price Proposal is submitted will be used th® Department’s overall race-neutral
goal. Only those firms with current DBE cewy % he time of Price Proposal opening will
be acceptable for listing in the Proposer’s subm BE participation. The Design-Build Team
shall indicate the following required information:

(1) Ifthe DBE goal is more tian zerl

(a) Proposers, at the @ e Price Proposal is submitted, shall submit a listing of DBE

participatio ®ft the names and addresses on Listing of DBE Subcontractors
contain Sf'hdre in the contract documents in order for the Price Proposal to be
consi ponsive. Proposers shall indicate the total dollar value of the DBE
parti or the contract.

(b) I@osers have no DBE participation, they shall indicate this on the Listing of
Subcontractors by entering the word “None” or the number “0.” This form

@ shall be completed in its entirety. Blank forms will not be deemed to represent

zero participation. Price Proposals submitted that do not have DBE participation
indicated on the appropriate form will not be read publicly during the opening of
the Price Proposals. The Department will not consider these Price Proposals for
award and the proposal will be rejected.

(©) The Proposer shall be responsible for ensuring that the DBE is certified at the time
the Price Proposal is submitted by checking the Directory of Transportation Firms.
If the firm is not certified at the time of the opening of the Price Proposals, that
DBE’s participation will not count towards achieving the corresponding goal.
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(2) If the DBE goal is zero, entries on the Listing of DBE Subcontractors are not required for
the zero goal, however any DBE participation that is achieved during the project shall be
reported in accordance with requirements contained elsewhere in this special provision.

DBE Prime Contractor

When a certified DBE firm proposes on a contract that contains a DBE goal, the DBE i
responsible for meeting the goal or making good faith efforts to meet the goal, just lik er
proposer. In most cases, a DBE proposer on a contract will meet the DBE goal by vrtudiof
work it performs on the contract with its own forces. However, all the work that ! s fo y

the DBE proposer and any other DBE subcontractors will count toward the DBF{g BE
proposer shall list itself along with any DBE subcontractors, if any, in ogffer eoe credit
toward the DBE goal.

For example, if the DBE goal is 45.0% and the DBE proposer wihonly perform 40.0% of the

contract work, the prime will list itself at 40.0%, and the additional 5! ale obtained through

additional DBE participation with DBE subcontractors or docu& gh a good faith effort.
and

DBE Prime Contractors shall also follow Sections A
DBE Subcontractor just as a non-DBE proposer would.

Written Documentation - Letter of Intent Q
The Proposer shall submit written documenta each DBE that will be used to meet the

DBE goal of the contract, indicating the Proposes commitment to use the DBE in the contract.
This documentation shall be submitted on the DEpartment’s form titled Letter of Intent.

listed under Listing of

The documentation shall be recejplg in the office of the State Contractor Utilization Engineer or
at DBE@ncdot.gov no later tha @ B a.m. on the sixth calendar day following opening of Price
Proposals, unless the sixth amOn an official state holiday. In that situation, it is due in the
office of the State Cont t@zaﬁon Engineer no later than 10:00 a.m. on the next official state
business day.

If the Proposer Qmit the Letter of Intent from each committed DBE to be used toward
the DBE gqal,\or the form is incomplete (e.g., both signatures are not present), the
will not count toward meeting the DBE goal. If the lack of this participation
drops thmgoMynitment below the DBE goal, the Design-Build Team shall submit evidence of good
¥ % completed in its entirety, to the State Contractor Utilization Engineer or

BE t.gov no later than 10:00 a.m. on the eighth calendar day following opening of the

rice Wroposals, unless the eighth day falls on an official state holiday. In that situation, it is due
1 office of the State Contractor Utilization Engineer no later than 10:00 a.m. on the next
official state business day.
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Submission of Good Faith Effort

If the Proposer fails to meet or exceed the DBE goal the Proposer with the apparent adjusted low
price shall submit to the Department documentation of adequate good faith efforts made to reach
the DBE goal.

A hard copy and an electronic copy of this information shall be received in the office ofythe
State Contractor Utilization Engineer or at DBE@ncdot.gov no later than 10:00 a.m. on th¢si
calendar day following opening of the Price Proposals unless the sixth day falls on an o

holiday. In that situation, it is due in the office of the State Contractor Utilization Engirfger
than 10:00 a.m. on the next official state business day. If the Design-Build Team gigot s he
information electronically, then one complete set and five copies of this infos 11 be

received under the same time constraints above.

Note: Where the information submitted includes repetitious solicitation letters, it Wl be acceptable
to submit a representative letter along with a distribution list of firms that were solicited.
Documentation of DBE quotations shall be a part of the good efprt submittal. This
documentation may include written subcontractor quotations,glepRgfic®og notations of verbal
quotations, or other types of quotation documentation. N

Consideration of Good Faith Effort for Projects with DRE Goals More Than Zero

alBnecessary and reasonable steps to
appropriateness, could reasonably be
uate good faith efforts also mean that the
articipation. Mere pro forma efforts are not

Adequate good faith efforts mean that the Propos
achieve the goal which, by their scope, 1#en$y
expected to obtain sufficient DBE participatio
Proposer actively and aggressively sought D
considered good faith efforts. ,

The Department will consider theggality, quantity, and intensity of the different kinds of efforts a

Proposer has made. Listed beld @ examples of the types of actions a proposer will take in

making a good faith effort t W€ coal and are not intended to be exclusive or exhaustive, nor
is it intended to be a m@ecklist.

(A)  Soliciting th@l reasonable and available means (e.g. attendance at pre-bid meetings,

advertisiy®y wi notices, use of verifiable electronic means through the use of the

NCD iregtory of Transportation Firms) the interest of all certified DBEs who have the

capgoi[Mgto perform the work of the contract. The Proposer must solicit this interest within

ey ten days prior to the opening of the Price Proposals to allow the DBEs to respond

%solicitation. Solicitation shall provide the opportunity to DBEs within the Division

surrounding Divisions where the project is located. The Proposer must determine with

certainty if the DBEs are interested by taking appropriate steps to follow up initial

solicitations.

(B)  Selecting portions of the work to be performed by DBEs in order to increase the likelihood
that the DBE goals will be achieved.
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©)

(D)

(E)

(H)

(1) Where appropriate, break out contract work items into economically feasible units
to facilitate DBE participation, even when the Prime Contractor might otherwise
prefer to perform these work items with its own forces.

(2) Negotiate with subcontractors to assume part of the responsibility to meet the
contract DBE goal when the work to be sublet includes potential for DBE
participation (2" and 3™ tier subcontractors).

Providing interested DBEs with adequate information about the plans, specificgs nd
requirements of the contract in a timely manner to assist them in resflonding
a solicitation.

9

(1)  Negotiating in good faith with interested DBE:s. It is the Pro
to make a portion of the work available to DBE subcontractdts ppliers and
to select those portions of the work or material needs consistent the available
DBE subcontractors and suppliers, to facilitate DB@L participation. Evidence of
such negotiation includes the names, addresses, and ofty numbers of DBEs
that were considered; a description of the info ion ed regarding the plans
and specifications for the work selected for subdOn®gcting; and evidence as to why
additional agreements could not be reached for DBEs%o perform the work.

S nsibility

(2) A proposer using good business ju ould consider a number of factors
in negotiating with subcontractors, ifglu8gng [IBE subcontractors, and would take
a firm’s price and capabiliti @ as contract goals into consideration.
However, the fact that there mayage e additional costs involved in finding and
using DBEs is not in itself sufficint reason for a proposer’s failure to meet the
contract DBE goal, as long as such costs are reasonable. Also, the ability or desire
of a Prime Contragtor to ﬁform the work of a contract with its own organization
does not relieve gy Proposer of the responsibility to make good faith efforts.
Proposing Desig Teams are not, however, required to accept higher quotes
from DBEs i# difference is excessive or unreasonable.

Not rejecting being unqualified without sound reasons based on a thorough
ir capabilities. The Proposer’s standing within its industry, membership
in speci , organizations, or associates and political or social affiliations
(fore nion vs. non-union employee status) are not legitimate causes for the

rejglitioMyr non-solicitation of bids in the Proposer’s efforts to meet the project goal.

w

%g efforts to assist interested DBESs in obtaining bonding, lines of credit, or insurance
quired by the recipient or proposer.

Making efforts to assist interested DBEs in obtaining necessary equipment, supplies,
materials, or related assistance or services.

Effectively using the services of available minority / women community organizations;
minority / women contractors’ groups; Federal, State, and local minority / women business
assistance offices; and other organizations as allowed on a case-by-case basis to provide
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assistance in the recruitment and placement of DBEs. Contact within seven days from the
Price Proposals opening the Business Opportunity and Work Force Development Unit at
BOWD@ncdot.gov to give notification of the Proposer’s inability to get DBE quotes.

D Any other evidence that the Proposer submits which shows that the Proposer has made
reasonable good faith efforts to meet the DBE goal.

In addition, the Department may take into account the following:

(1) Whether the Proposer’s documentation reflects a clear and realist p@
achieving the DBE goal.

(2) The Proposer’s past performance in meeting the DBE goals. Q

3) The performance of other proposers in meeting the DBE goal. F ample, when
the Proposer with the apparent adjusted low price fags to meet the DBE goal, but
others meet it, you may reasonably raise the questio héper, with additional
reasonable efforts the Proposer with the apparenfigdju price could have met
the goal. If the Proposer with the apparent adjus w price fails to meet the DBE
goal, but meets or exceeds the average DBE parficipation obtained by other

proposers, the Department may view this,§in conjunction with other factors, as
evidence of the Proposer with the ap sted low price having made a good

faith effort. 0
If the Department does not award the contract tO%acW@poser with the apparent adjusted low price,
the Department reserves the right to award thg gbntract to the Proposer with the next apparent
adjusted low price that can satisfy the Department that the DBE goal can be met or that an adequate
good faith effort has been made {g meet #fc DBE goal.

Non-Good Faith Appeal

The State Prequalificat @er will notify the Design-Build Team verbally and in writing of
non-good faith. A Degigp-W11d Team may appeal a determination of non-good faith made by the
Goal Compliance C iffec. If a Design-Build Team wishes to appeal the determination made
by the Committ all provide written notification to the State Prequalification Engineer or

at DBE@ncdot.WQv. J'he appeal shall be made within two business days of notification of the
determinatgn Muon-good faith.

n@ Participation Toward Meeting DBE Goal

A) BParticipation

The total dollar value of the participation by a committed DBE will be counted toward the
contract goal requirement. The total dollar value of participation by a committed DBE will
be based upon the value of work actually performed by the DBE and the actual payments
to DBE firms by the Design-Build Team.
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(B)

©

(D)

(E)

(F)

Joint Checks

Prior notification of joint check use shall be required when counting DBE participation for
services or purchases that involves the use of a joint check. Notification shall be through
submission of Form JC-1 (Joint Check Notification Form) and the use of joint checks shall
be in accordance with the Department's Joint Check Procedures.

Subcontracts (Non-Trucking)

A DBE may enter into subcontracts. Work that a DBE subcontracts to anothe§ DHE fi

may be counted toward the contract goal requirement. Work that a DBE sy#egntrafitsg® a
non-DBE firm does not count toward the contract goal requirement. If a % actor
or subcontractor subcontracts a significantly greater portion of the grofy Ithy contract

than would be expected on the basis of standard industry practices, %t siall be presumed
that the DBE is not performing a commercially useful function. The may present
evidence to rebut this presumption to the Department. The @epartment's decision on the
rebuttal of this presumption is subject to review by the Fed iglyvay Administration

but is not administratively appealable to USDOT. \

Joint Venture

When a DBE performs as a participant in d% ture, the Design-Build Team may
count toward its contract goal requirement a ofithe total value of participation with
the DBE in the joint venture, that po 'o@total dollar value being a distinct clearly
defined portion of work that the DBE p&orw# with its forces.

Suppliers ,

oy count toward its DBE requirement 60.0 percent of its

@ pplies required to complete the contract and obtained from
890 percent of such expenditures from a DBE manufacturer.

A Design-Build Team
expenditures for material
a DBE regular deal

Manufacturerz cgllar Dealers
A Desig 1 am may count toward its DBE requirement the following expenditures

such as professional, technical, consultant, or managerial services, or for providing
bonds or insurance specifically required for the performance of
a DOT-assisted contract, provided the fees or commissions are determined to be
reasonable and not excessive as compared with fees and commissions customarily
allowed for similar services.

toD sJhat are not manufacturers or regular dealers:
@ The fees or commissions charged by a DBE firm for providing a bona fide service,

(2) With respect to materials or supplies purchased from a DBE, which is neither
a manufacturer nor a regular dealer, count the entire amount of fees or commissions
charged for assistance in the procurement of the materials and supplies, or fees or

10
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transportation charges for the delivery of materials or supplies required on a job site
(but not the cost of the materials and supplies themselves), provided the fees are
determined to be reasonable and not excessive as compared with fees customarily
allowed for similar services.

Commercially Useful Function

(A)

(B)

DBE Utilization

The Design-Build Team may count toward its contract goal requirement only efperflitu
to DBEs that perform a commercially useful function in the work g#&a c ct.
\
Ko

A DBE performs a commercially useful function when it is responsible

the work of the contract and is carrying out its responsibilities by gictal orming,
managing, and supervising the work involved. To perform a commerctallfusgful function,

the DBE shall also be responsible with respect to materials and sup used on the
contract, for negotiating price, determining quality and quanfty, ordering the material and
installing (where applicable) and paying for the material it o @¥¢termine whether a

amount of work subcontracted, industry practices, wh€th®g the amount the firm is to be
paid under the contract is commensurate with the work it iS%actually performing and the
DBE credit claimed for its performance of the work§and any other relevant factors.

DBE Utilization in Trucking :
The following factors will be used to Wgtchfine if a DBE trucking firm is performing

a commercially useful function:

DBE is performing a commercially useful functionm ent will evaluate the

(1) The DBE shall bg
trucking operatiop
shall not be a co

respoxlble for the management and supervision of the entire
. which it is responsible on a particular contract, and there
;rrangement for the purpose of meeting DBE goals.

(2) The D s@elf own and operate at least one fully licensed, insured, and
operaz used on the contract.

3) l@ ceives credit for the total value of the transportation services it provides
0

heJontract using trucks it owns, insures, and operates using drivers it employs.

an owner-operator who is certified as a DBE. The DBE who subcontracts work to
another DBE receives credit for the total value of the transportation services the
subcontracted DBE provides on the contract.

@ The DBE may subcontract the work to another DBE firm, including

®)) The DBE may also subcontract the work to a non-DBE firm, including from
an owner-operator. The DBE who subcontracts the work to a non-DBE is entitled
to credit for the total value of transportation services provided by the
non-DBE subcontractor not to exceed the value of transportation services provided
by DBE-owned trucks on the contract. Additional participation by

11
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non-DBE subcontractors receives credit only for the fee or commission it receives
as a result of the subcontract arrangement. The value of services performed under
subcontract agreements between the DBE and the Design-Build Team will not
count towards the DBE contract requirement.

(6) A DBE may lease truck(s) from an established equipment leasing business open to
the general public. The lease must indicate that the DBE has exclusive use ofgand
control over the truck. This requirement does not preclude the leased truc

working for others during the term of the lease with the consent of the D ng
as the lease gives the DBE absolute priority for use of the leased truclif THRs t

of lease may count toward the DBE’s credit as long as the driver is the ’s
payroll.

(7) Subcontracted / leased trucks shall clearly display on the dashBoarfl thg name of the
DBE that they are subcontracted / leased to and their own companfgfame if it is not

identified on the truck itself. Magnetic door signs are‘ot permitted.

DBE Replacement

When a Design-Build Team has relied on a commitment tq a DBE stibcontractor (or an approved
substitute DBE subcontractor) to meet all or part of a contr&t goal requirement, the Design-Build
Team shall not terminate the DBE for convenience. %1 des, but is not limited to, instances
in which the Design-Build Team seeks to perform rk d¥ the terminated subcontractor with
another DBE subcontractor, a non-DBE su ctoy or with the Contractor’s own forces or
those of an affiliate.

The Design-Build Team must give notice in writing both by certified mail and e-mail to the DBE

subcontractor, with a copy to th ngineé of its intent to request to terminate and / or substitute,

and the reason for the request. ThgQesign-Build Team must give the DBE subcontractor five (5)

business days to respond to the @ Build Team’s notice of intent to request termination and /

or substitution. If the DB Omefactor objects to the intended termination / substitution, the

DBE, within five (5) b 'E%s, must advise the Design-Build Team and the Department of
d

the reasons why the agi not be approved. The five-day notice period shall begin on the
next business day a §ttcn notice is provided to the DBE subcontractor.
A committe supcontractor may only be terminated after receiving the Department’s written

approval hgbed§pon a finding of good cause for the proposed termination and / or substitution.
For pua@ f this section, good cause shall include the following circumstances:

(a listed DBE subcontractor fails or refuses to execute a written contract.

The listed DBE subcontractor fails or refuses to perform the work of its subcontract in a
way consistent with normal industry standards. Provided, however, that good cause does
not exist if the failure or refusal of the DBE subcontractor to perform its work on the
subcontract results from the bad faith or discriminatory action of the Prime Contractor.

12
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(c) The listed DBE subcontractor fails or refuses to meet the Prime Contractor’s reasonable,
nondiscriminatory bond requirements.

(d) The listed DBE subcontractor becomes bankrupt, insolvent, or exhibits credit
unworthiness.

(e) The listed DBE subcontractor is ineligible to work on public works projects becaugg of

suspension and debarment proceedings pursuant to 2 CFR Parts 180, 215 and 1,800,
applicable state law.

(f) The listed DBE subcontractor is not a responsible contractor.

(g) The listed DBE voluntarily withdraws from the project and provigfs gotice of
withdrawal.

(h) The listed DBE is ineligible to receive DBE credit for the ty‘ of work required.

(1) A DBE owner dies or becomes disabled with the resu& ted DBE contractor is

unable to complete its work on the contract.

ination of the DBE subcontractor.
ontractor seeks to terminate a DBE
ntractor can self-perform the work
at the Prime Contractor can substitute
act award.

(j) Other documented good cause that compels the t
Provided, that good cause does not exist if th
it relied upon to obtain the contract so that t
for which the DBE contractor was e

another DBE or non-DBE contractor a C

The Design-Build Team shall comply w%the lowing for replacement of a committed DBE:

(A)

Performance Related Re ment

that was submi me the Price Proposal was submitted may be used to fulfill the
DBE commit ) ood faith effort will only be required for removing a committed
DBE if ther@ o additional DBEs submitted at the time the Price Proposal was
submitte@ the same amount of work as the DBE that was terminated.

When a committed@l inated for good cause as stated above, an additional DBE
<%;

If affepMgement DBE is not found that can perform at least the same amount of work as
inated DBE, the Design-Build Team shall submit a good faith effort documenting
t ps taken. Such documentation shall include, but not be limited to, the following:

(1) Copies of written notification to DBEs that their interest is solicited in contracting
the work defaulted by the previous DBE or in subcontracting other items of work

in the contract.

(2) Efforts to negotiate with DBEs for specific subbids including, at a minimum:

13
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(a) The names, addresses, and telephone numbers of DBEs who were
contacted.

(b) A description of the information provided to DBEs regarding the plans and
specifications for portions of the work to be performed.

3) A list of reasons why DBE quotes were not accepted.

(4) Efforts made to assist the DBEs contacted, if needed, in obtaining bondg
insurance required by the Design-Build Team.

(B)  Decertification Replacement

(1) When a committed DBE is decertified by the D ter the
SAF (Subcontract Approval Form) has been received by the Pepartment, the
Department will not require the Design-Build Team to soll replacement

DBE participation equal to the remaining work to beggerformed by the decertified
firm. The participation equal to the remaining work@&"w by the decertified

firm will count toward the contract goal require&
(2) When a committed DBE is decertified prior to th® Department receiving the
SAF (Subcontract Approval Form) for thegpamed DBE firm, the Design-Build

Team shall take all necessary a able steps to replace the DBE
tor§o perform at least the same amount

subcontractor with another DBE sub
of work to meet the DBE go irefgnt. If a DBE firm is not found to do the
same amount of work, a goo effort must be submitted to NCDOT

(See A herein for required documeytation).

3) Exception: If the OBE's &ligibility is caused solely by its having exceeded the
size standard duriy the performance of the contract, the Department will not
require the Desig @ d Team to solicit replacement DBE participation equal to

the remaini e performed by the decertified firm. The participation equal

to the r z@vork performed by the decertified firm will count toward the

uirement and Department’s overall race-neutral goals.

ent of a committed DBE firm shall be submitted to the Engineer for
1 (DBE Replacement Request). If the Prime Contractor or any affiliated
companiesgfvit ¢ Design-Build Team fails to follow this procedure they may be disqualified

from % idding for a period of up to six months.
han the Work

the Engineer makes changes that result in the reduction or elimination of work to be
performed by a committed DBE, the Design-Build Team will not be required to seek additional
participation. When the Engineer makes changes that result in additional work to be performed by
a DBE based upon the Design-Build Team’s commitment, the DBE shall participate in additional
work to the same extent as the DBE participated in the original contract work.

14
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When the Engineer makes changes that result in extra work, which has more than a minimal impact
on the contract amount, the Design-Build Team shall seek additional participation by DBEs unless
otherwise approved by the Engineer.

When the Engineer makes changes that result in an alteration of plans or details of construction,
and a portion or all of the work had been expected to be performed by a committed DBE, the
Design-Build Team shall seek participation by DBEs unless otherwise approved by the Engigger.

When the Design-Build Team requests changes in the work that result in the re
elimination of work that the Design-Build Team committed to be performed by a DBE, §he
Build Team shall seek additional participation by DBEs equal to the reduced D rti
caused by the changes. Q

Reports and Documentation

A SAF (Subcontract Approval Form) shall be submitted for all worlgswhich is to be performed by
a DBE subcontractor. The Department reserves the right to require s ®f actual subcontract

agreements involving DBE subcontractors. \

When using transportation services to meet the contract commitmentthe Design-Build Team shall
submit a proposed trucking plan in addition to the SAF.\{he plan shall be submitted prior to
beginning construction on the project. The plan s e the names of all trucking firms
proposed for use, their certification type(s), the nunfygr s owned by the firm, as well as the
individual truck identification numbers, and ¢ 1t@g(s) being performed.

Within 30 calendar days of entering into an aljreement with a DBE for materials, supplies
or services, not otherwise documented by the SAF as specified above, the Design-Build Team

shall furnish the Engineer a copy of th‘lgreement. The documentation shall also indicate the
percentage (60.0% or 100.0%) o enditures claimed for DBE credit.

Reporting Disadvantaged nterprise Participation

DBE firms, includi erial suppliers and contractors at all levels (prime, subcontractor,
or second tier s or). This accounting shall be furnished to the Engineer for any given
month by the eMgl offthe following month. Failure to submit this information accordingly may
result in thgffo 1ng action:

%o ding of money due in the next partial pay estimate; or

B) BRemoval of an approved Prime Contractor or other affiliated companies within the Design-
Build Team from the prequalified bidders’ list or the removal of other entities from the
approved subcontractors list.

The Design-Build T@ rovide the Engineer with an accounting of payments made to all

While each contractor (prime, subcontractor, 2™ tier subcontractor) is responsible for accurate
accounting of payments to DBEs, it shall be the Prime Contractor’s responsibility to report all
monthly and final payment information in the correct reporting manner.

15
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Failure on the part of the Design-Build Team to submit the required information in the time frame
specified may result in the disqualification of that Prime Contractor and any affiliate companies
within the Design-Build Team from further bidding until the required information is submitted.

Failure on the part of any subcontractor to submit the required information in the time frame
specified may result in the disqualification of that Prime Contractor or any affiliate compagies
within the Design-Build Team from being approved for work on future NCDOT projects u
required information is submitted.

Design-Build Teams reporting transportation services provided by non-DBE lesse lle te
the value of services provided during the month of the reporting period only.

At any time, the Engineer can request written verification of subcontractor p nt

The Design-Build Team shall report the accounting of paymeng through the Department’s
DBE Payment Tracking System.

Failure to Meet Contract Requirements \

Failure to meet contract requirements in accordance with\Subarticle 102-15(J) of the Standard
Specifications may be cause to disqualify the Prime r or any affiliated companies within
the Design-Build Team from further bidding for a sfigc™gd 1dngth of time.

(3-21-90)

CERTIFICATION FOR FEDERAL-AID % CTS
DB1 G85

The Proposer certifies, by signing and s’mitting a Design-Build Proposal, to the best of his or
her knowledge and belief, that:

(1) No Federal appropri s have been paid or will be paid, by or on behalf of the
undersigned, teyan on for influencing or attempting to influence an officer or
employee of an agency, a Member of Congress, an officer or employee of
Congress, or, yee of a Member of Congress in connection with the awarding of
any Fede t, the making of any Federal grant, the making of any Federal loan, the
entering@f any cooperative agreement, and the extension, continuation, renewal,
am@ 6 modification of any Federal contract, grant, loan, or cooperative agreement.

(2) nds other than Federal appropriated funds have been paid or will be paid to any

n for influencing or attempting to influence an officer or employee of any Federal

agency, a Member of Congress, an officer or employee of Congress, or an employee of a

Member of Congress in connection with this Federal contract, grant, loan, or cooperative

agreement, the undersigned shall complete and submit Standard Form-LLL, Disclosure

Form to Report Lobbying, in accordance with its instructions.

This certification is a material representation of fact upon which reliance was placed when this
transaction was made or entered into. Submission of this certification is a prerequisite for making
or entering into this transaction imposed by Section 1352, Title 31, U.S. Code. Any person who

16
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fails to file the required certification shall be subject to a civil penalty of not less than $10,000 and
not more than $100,000 for each such failure.

The Proposer also agrees by submitting a Design-Build Proposal that he or she shall require that
the language of this certification be included in all lower tier subcontracts, which exceed $100,000

and that all such sub-recipients shall certify and disclose accordingly.

CONTRACTOR'S LICENSE REQUIREMENTS

(7-1-95) 1G
If the Design-Build Team does not hold the proper license to perform any plumbigg fea ir
conditioning, or electrical work in this contract, he shall sublet such work to a co N erly
licensed in accordance with Article 2 of Chapter 87 of the General Statutes a2 of heating,

plumbing, and air conditioning contractors) and Article 4 of Chapter 87 of§he fenctal Statutes
(licensing of electrical contractors).

USE OF UNMANNED AIRCRAFT SYSTEM (UAS)

(1-16-24) DB1 G092
The Design-Build Team shall adhere to all Federal, State and ngulatlons and guidelines for
the use of Unmanned Aircraft Systems (UAS). Thg includes, but is not limited to,
US 14 CFR Part 107 Small UAS Rule, NC GS 15A-3Q0 ulation of launch and recovery sites,
NC GS 63-95 Training required for the M of unmanned aircraft systems,
NC GS 63-96 Permit required for commercial o n®f unmanned aircraft system, and
NCDOT UAS Policy. The required operator caggions include possessing a current Federal
Aviation Administration (FAA) Remote Pilot ificate, a NC UAS Operator Permit, as well as
operating a UAS registered with the FAA.

Prior to beginning operations, t esigh-Build Team shall complete the NCDOT UAS - Flight
Operation Approval Form and s it to the Engineer for approval. All UAS operations shall be

approved by the Engineer, % rior to beginning the operations.

All Design-Build tear\ s operating UAS shall have UAS specific general liability
insurance to cover a ampns under this contract.

The use of UA{ sh e at the Design-Build Team’s discretion. Except as allowed otherwise
below, n nt or payment will be made for the use of UAS. In the event that the
Departme@s the Design-Build Team to utilize UAS, all costs associated with using UAS
will m or as extra work, in accordance with Subarticle 104-8(A) of the Standard

RUCTION EQUIPMENT EMISSIONS

(1-5° DB1 G94
Reporting Requirements

During construction, within 60 days after the end of each calendar year, the Design-Build Team
shall submit to the Department a list of non-road diesel-powered construction equipment that was

17
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used for construction work for more than 40 hours during that calendar year. Such list shall be
submitted each year through the final acceptance of the project. The list shall be submitted on a
form supplied by the Department and shall include the following information for each applicable
piece of non-road construction equipment:

Equipment type and manufacturer
Engine manufacturer and model
Engine model number

Engine family name and model year
Engine horsepower or kilowatts
Engine serial number

Engine EPA Tier number

The submittal shall include the Tier (0, 1, 2, 3 or 4) Non-road Exhaust Emission @tgffdard that the
equipment’s engine currently satisfies in accordance with EPA current standard$” In accordance
with the requirements above, the Design-Build Team shall update m&m'*this list annually.

e

Failure to provide the equipment list by the timeframe p#Ngde® above may result in the
Department withholding money from the Design-Build Team duSgyfor work performed by that
entity in the next partial payment until the necessary assgirances are made consistent with this

project special provision.

Minimum Tier Requirements

A minimum of fifty percent (50.0%) of the %ﬁ construction equipment used on the project

must meet Tier 4 or Tier 41 requirements.

Incentive ,
The Department will pay a Fi @ and and 0/100 Dollars ($50,000.00) incentive to the Design-
Build Team if, at the cgucl e project, each calendar year's report reflects that both items

C
below were accomplisl&

(1) More thmﬁ niy-five percent (75.0%) of the total number of pieces of applicable

construcfion gguipment used on the project met Tier 4 Final requirements, and

(2) Les nty-five percent (25.0%) of the total number of pieces of applicable
co ctn equipment used on the project was categorized as Tier O or 1.

luSi

iegl of applicable construction equipment operated by DBE firms (federally funded projects)
or E / WBE firms (state funded projects) may be excluded from the Reporting Requirements
and Minimum Tier Requirements Sections of this project special provision, provided the
applicable piece of equipment meets at least the Tier 1 requirements. However, to be eligible for
the incentive, the Design-Build Team must include all of these firms' applicable construction
equipment in the percentage calculations provided in the Incentive Section of this project special
provision.

18
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Regardless of Tier level, cranes shall be subject to the Reporting Requirements Section of this
project special provision. However, any crane may be excluded from the calculations provided
under the Minimum Tier Requirements and Incentive Sections of this project special provision,
provided that crane meets Tier 1 or higher requirements.

U.S. DEPARTMENT OF TRANSPORTATION HOTLINE
(8-18-22) 108-5 1 G100

To report bid rigging activities call:  1-800-424-9071

The U.S. Department of Transportation (DOT) operates the above toll-free
through Friday, 8:00 a.m. to 5:00 p.m. eastern time. Anyone with knowl ;
rigging, bidder collusion, or other fraudulent activities should use the h&tlinf} to Tcport such
activities.

The hotline is part of the DOT's continuing effort to identify and inv@Wgate gighway construction
contract fraud and abuse, and is operated under the direction @f the Inspector General. All
)&' b

information will be treated confidentially and caller anonymit respected.

CARGO PREFERENCE ACT

(2-16-16) DB1 G100
Privately owned United States-flag commercial Ve\ra orting cargoes are subject to the
Cargo Preference Act (CPA) of 1954 requ ts #hd regulations found in 46 CFR 381.7.
Contractors are directed to clause (b) of 46 CF .7 as follows:

(b)  Contractor and Subcontractor Cl%es. "Use of United States-flag vessels: The contractor

50 percent of thgardggflohage (computed separately for dry bulk carriers, dry cargo liners,
and tankers) igv henever shipping any equipment, material, or commodities
pursuant to t tract, to the extent such vessels are available at fair and reasonable rates

agrees- e
“(1) To utilize pri(v@/1 d United States-flag commercial vessels to ship at least

for UniteQ ag commercial vessels.
(2)do 1sh within 20 days following the date of loading for shipments originating within
ited States or within 30 working days following the date of loading for shipments
%a ing outside the United States a legible copy of a rated, 'on-board' commercial ocean
of-lading in English for each shipment of cargo described in paragraph (b) (1) of this
section to both the Contracting Officer (through the Prime Contractor in the case of
subcontractor bills-of-lading) and to the Division of National Cargo, Office of Market
Development, Maritime Administration, Washington,
DC 20590.

(3) To insert the substance of the provisions of this clause in all subcontracts issued
pursuant to this contract."
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COOPERATION BETWEEN CONTRACTORS

(7-1-95) (Rev. 1-16-24) DBI1 G133

The Design-Build Team's attention is directed to Article 105-7 of the Standard Specifications.

The Design-Build Team on this project shall cooperate with the Contractor or Design-Build Team
working within or adjacent to the limits of this project, to the extent that the work can be ied

out to the best advantage of all concerned. %

(l/
Na

\\}%

OQ}Q
N\
>
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*** STANDARD SPECIAL PROVISIONS ***

AWARD OF CONTRACT
(1-16-18)(Rev. 4-10-24) 103 DB1 GOl

Revise the 2024 Standard Specifications for Roads and Structures as follows:

Page 1-24, Subarticle 103-4(A) General, first paragraph, replace the 3 and 4™ sentence
the following:
ng of

Where award is to be made, the notice of award will be issued within 60 days ag he

bids or upon issuance of any necessary debt instrument, whichever is later, bu eed 120
days; except with the consent of the successful proposer the decision to aw cgptact to such
proposer may be delayed for as long a time as may be agreed upon by th€ D ment and such

proposer. In the absence of such agreement, the successful proposer may withgfaw his bid at the
expiration of 120 days without penalty if no notice of award has becfpissued.

EQUIPMENT IDLING GUIDELINES
(1-19-21) SP1 G096

of all work associated with this contract. Employ ed in the construction of this

Exercise reduced fuel consumption and reduced equipment§missions durlng the construction
project should turn off vehicles Q
when stopped for more than thirty (30) mlm% ff-highway equipment should idle no

longer than fifteen (15) consecutive minutes
These guidelines for turning off hicleséld equipment when idling do not apply to:

Idling when queuing.

Idling to verify the n safe operating condition.

Idling for testind\geN@icigle, repairing or diagnostic purposes.

Idling necess omplish work for which the vehicle was designed (such as

¢, Jhixing concrete, etc.).

0 bring the machine system to operating temperature.

6. Em icles, utility company, construction, and maintenance vehicles where
the@ must run to perform needed work.

7. ensure safe operation of the vehicle.

g when the propulsion engine is providing auxiliary power for other than

heating or air conditioning. (such as hydraulic systems for pavers)
When specific traffic, safety, or emergency situations arise.

10. If the ambient temperature is less than 32 degrees Fahrenheit. Limited idling to
provide for the safety of vehicle occupants (e.g. to run the heater).

11. If the ambient temperature is greater than 90 degrees Fahrenheit. Limited idling to

provide for the safety of vehicle occupants of off-highway equipment (e.g. to run the

air conditioning) no more than 30 minutes.

b=
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12. Diesel powered vehicles may idle for up to 30 minutes to minimize restart problems.
Any vehicle, truck, or equipment in which the primary source of fuel is natural gas or
electricity is exempt from the idling limitations set forth in this special provision.

VALUE ENGINEERING PROPOSALS
(11-4-24) 104 DBOJI G116

Value Engineering Proposals (VEP), as specified in Article 104-12 of the Standard Spec 11OWS
will be accepted. Only proposals, which alter the requirements of the RFP issued by t% t,

will be considered as Value Engineering Proposals.
Revise the Standard Specifications as follows:
Page 1-36, Subarticle 104-12(D), Preliminary Review, lines 32-35, replace the sentence of the

first paragraph with the following:
Should the Design-Build Team desire a preliminary review V \%P, prior to expending

ofa po
considerable time and expense in full development, a coNe Preliminary VEP shall be
concurrently submitted to the State Value nagement Engineer at
ValueManagementUnit@ncdot.gov, the Resident Engin&r and the Design-Build Unit.

Page 1-37, Subarticle 104-12(E), Final Proposal\l- replace the first sentence of the first
paragraph with the following:

The Design-Build Team shall concurrently subit a copy of the Final VEP to the State Value

Management Engineer at ValueManageme it@ncdot.gov, the Resident Engineer and the
Design-Build Unit. ,
Page 1-38, Subarticle 104-12( ifications, lines 43-48, replace the eighth paragraph with

the following: Q
Unless and until a sup N greement is executed and issued by the Department; and final

D
plans (hard copy ano ic) sealed by an engineer licensed in the State of North Carolina
incorporating an o/ VEP have been concurrently provided to the State Value Management
Engineer, the R&idef Engineer and the Design-Build Unit, the Design-Build Team shall remain
obligated t e work in accordance with the terms of the existing contract with no
additio tra® time or compensation.

PEST QUARANTINES
(Impogted Fire Ant, Gypsy Moth, Witchweed, Emerald Ash Borer, Guava Root Knot

ode and Other Noxious Weeds)
(8-31-13)(Rev. 4-1-19) DBI G130

Within Quarantined Area

This project may be within a county regulated for plant and / or pests. If the project or any part of the
Design-Build Team's operations is located within a quarantined area, thoroughly clean all equipment
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prior to moving out of the quarantined area. Comply with federal / state regulations by obtaining a
certificate or limited permit for any regulated article moving from the quarantined area.

Originating in a Quarantined County

Obtain a certificate or limited permit issued by the N.C. Department of Agriculture / UnitedyStates
Department of Agriculture. Have the certificate or limited permit accompany the articl it

arrives at the project site.
Contact (L
Q

Contact the N.C. Department of Agriculture / United States Departrg€n iculture at
1-800-206-9333, 919-707-3730, or
termi

https://www.ncagr.gov/plantindustry/Plant/quaran/table2.htm to de those specific
project sites located in the quarantined area or for any regulated articlgaused on this project originating
in a quarantined county.

Regulated Articles Include \

1. Soil, sand, gravel, compost, peat, humus, muck, and decqnposed manure, separately or with other

articles. This includes movement of articles liste at may be associated with cut / waste,
ditch pulling, and shoulder cutting.

Plants with roots including grass sod 0

Plant crowns and roots

Bulbs, corms, rhizomes, and tubers of orname@tal plants

Hay, straw, fodder, and plant litter of any ki

Clearing and grubbing debri

Used agricultural cultivating harvesting equipment

Used earth-moving equipm

Any other products, a@ eans of conveyance, of any character, if determined by an
d

XN R WD

inspector to presen f spreading imported fire ant, gypsy moth, witchweed, emerald ash

borer, guava roo@ ode or other noxious weeds.

GIFTS FRO ORS AND CONTRACTORS
(12-15-09)

DB1 G152

By Exculge®rder 24, issued by Governor Perdue, and N.C. G.S.§ 133-32, it is unlawful for any
dor ntractor (i.e. architect, bidder, contractor, construction manager, design professional,
engin®r, landlord, offeror, seller, subcontractor, supplier, or vendor), to make gifts or to give favors
State employee of the Governor’s Cabinet Agencies (i.e. Administration, Commerce,
Correction, Crime Control and Public Safety, Cultural Resources, Environment and Natural
Resources, Health and Human Services, Juvenile Justice and Delinquency Prevention, Revenue,
Transportation, and the Office of the Governor). This prohibition covers those vendors and
contractors who:

(1)  have a contract with a governmental agency; or
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(2)  have performed under such a contract within the past year; or
(3) anticipate bidding on such a contract in the future.

For additional information regarding the specific requirements and exemptions, vendors and
contractors are encouraged to review Executive Order 24 and G.S. § 133-32.

Executive Order 24 also encouraged and invited other State Agencies to implement the req@fegagnts
and prohibitions of the Executive Order to their agencies. Vendors and contractors s ontt

other State Agencies to determine if those agencies have adopted Executive Order 24.

ELECTRICAL JUNCTION BOXES

(6-18-24) 1091 Q DB10 R91
Revise the Standard Specifications as follows:

Page 10-209, Subarticle 1091-5(A) General, add the following aftxine 27:

CTE 77. Structural load
tests shall meet the Tier 15 application type.

Page 10-209, Subarticle 1091-5(B) Polymer Congge ) Junction Boxes, lines 28, delete and
replace the subarticle title with the following: \
(B) Polymer Concrete (PC), Composite an mgplastic Junction Boxes

er.

Page 10-209, Subarticle 1091-5(B) Polym
after line 28:

Boxes and covers shall meet all requirements and speciﬁcatioN

crete (PC) Junction Boxes, add the following

For PC junction boxes, use poly; oncrete material made of an aggregate consisting of sand and
gravel bound together with a nd reinforced with glass strands to fabricate box and cover
components.

Page 10-209, Suba \91-5(B) Polymer Concrete (PC) Junction Boxes, line 29 replace

“polymer concret bfxes” with “junction boxes”.
Page 10-20 cle 1091-5(B) Polymer Concrete (PC) Junction Boxes, lines 31-37, delete
the secondégnd Mgrd paragraph.

»

Subarticle 1091-5(B) Polymer Concrete (PC) Junction Boxes, lines 40-41, delete
entence of the fourth paragraph and replace with the following:

es of junction boxes shall be a single piece.

Polymer concrete, composite and thermoplastic junction boxes are not required to be listed electrical
devices.
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FLAGGERS

(12-17-24) 1150 DB11 R50

Revise Section 1150 of the Standard Specification as follows:

Page 11-13, Article 1150-1, DESCRIPTION, add the following after line 31:

Alternatively, at the discretion of the Design-Build Team, the Design-Build Team may furni 1,
place in operation, repair, maintain, relocate, and remove remotely controlled Auto giflg
Assistance Devices (AFAD) or Temporary Portable Traffic Signal units (PTS urlts) fo assist,
supplement, or replace human flaggers for one-lane, two-way traffic maintenance CcO ction
in accordance with this provision and the Standard Specifications.

For the purpose of this provision, an "approach" refers to a single lane o%oving in one
direction toward a point of control or work zone. Flaggers, AFAD and PTS ur¥§ are only used to
control one lane of approaching traffic in a specific direction. t

e

Page 11-13, Article 1150-2, MATERIALS, add the following&

4

4:

Provide documentation to the Engineer that the AFAD or P&S units meets or exceeds the requirements
of this special provision and is on the NCDOT APL gr II'S §d Signals QPL.

(A) Automated Flagging Assistance Devices @

(1) AFAD General

Cover the automated gate arm wity)epartment approved Type VII, VIII or IX retroreflective
sheeting of vertical alterna¥gg red ‘and white stripes at 16 inch intervals measured horizontally.
When the gate arm isin t n position the minimum vertical aspect of the arm and sheeting
shall be four inches. eflectorized sheeting shall be on both sides of the gate arm.
With the AFAD ar@ositioned two feet outside or in a location deemed acceptable for
the lane being con e gate arm shall reach at least to the center of the lane but shall not

exceed the wi@ lane being controlled.

Design t}@m to be fail-safe. Provide a conflict monitor, malfunction monitoring unit, or
simil @ that monitors for malfunctions and prevents the display of conflicting
indi&tion® This system shall be electronic and operated by remote control.

AD Type I System: RED / YELLOW
Provide a Red/Yellow AFAD with at least one set of CIRCULAR RED and CIRCULAR
YELLOW lenses in a vertical configuration that are 12 inches in diameter. The bottom of the

housing (including brackets) shall be at least seven feet (2.1 meters) above the pavement.

This system is required to have yellow 12-inch aluminum or polycarbonate vehicle signal
heads with ten inch tunnel visors, backplates, and Light Emitting Diode (LED) modules.
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Provide signal heads, backplates, and LED modules listed on the ITS and Signals QPL
available on the Department’s website.

Provide an automated gate arm on the AFAD that descends to a down position across the
approaching lane of traffic when the steady CIRCULAR RED lens is illuminated and then
ascends to an upright position when the flashing CIRCULAR YELLOW lens is illumgnated.
The automated gate arm is to be designed such that if a motorist pulls underneath thega
while lowering, no damage to the vehicle occurs.

A STOP HERE ON RED (R10-6 or R10-6a) sign shall be installed on thegsmit-h. de of
the approach at the point at which drivers are expected to stop when the S % INCULAR
RED lens is illuminated.

To stop traffic, the AFAD shall transition from the flashing CIRCULRK YELLOW lens
by initiating a minimum 5 second steadily illuminate IRCULAR YELLOW lens
followed by the CIRCULAR RED lens. 4

Once the CIRCULAR RED lens is displayed, the sy%to have a minimum 2 second
delay between the time the steady CIRCULAR RED is diSplayed and the time the gate
arm begins to lower. The maximum delay betwdgn CIRCULAR RED and the time the
gate arm lowers is 4 seconds. To permit s ad users to proceed, the AFAD shall

display the flashing CIRCULAR YELL the gate arm shall be placed in the
upright position.

Ensure the system monitors for a lack of y®llow or red signal voltage, total loss of indication
in any direction, presence of mul?ﬂe indIcations on any approach and low power conditions.

Additional sets of CIRCLIBAR RED and CIRCULAR YELLOW lenses located over the
roadway or on the left si @ e approach and operated in unison with the primary set, may
be used to improve i [0 f the AFAD. If the set of lenses is located over any portion of
the roadway tha n%d by motor vehicles, the bottom of the housing (including brackets)
el'(4.6 meters) above the pavement.

System: STOP/SLOW

/ SLOW signs that are octagonal in shape, made of rigid material, and at least
11§ x 36 inch in size. Letters shall be a minimum of eight inches high. The STOP face
S ave a red background with white letters and border.

The SLOW face shall be diamond shaped, orange, or yellow background with black letters
and border. Cover both faces in a Department approved Type VII, VIII or IX retroreflective
sheeting. The minimum mounting height for the sign faces shall be seven feet above the
pavement to the bottom of the sign.

The AFAD’s STOP / SLOW signs shall be supplemented with active conspicuity devices by
incorporating a stop beacon (red lens) and a warning beacon (yellow lens). The stop beacon
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shall be no more than 24 inches above the STOP face. Mount the warning beacon no more
than 24 inches above or beside of the SLOW face. Except for the mounting locations, the
beacons shall conform to the provisions of Chapter 4L of the Manual on Uniform Traffic
Control Devices (MUTCD) and have 12-inch signal lenses.

be either white or red flashing lights located within the STOP face and white A4
flashing lights within the SLOW face and conform to the provisions of Chap of (§e

Strobe / flashing lights are an acceptable alternative to flashing beacons. If utilized, thgy shall
6
Zht

MUTCD. If used, the lens diameter shall be a minimum of 5 inches with a mfim
of 6 inches. Equip strobes / flashing lights for both dual and quad flash pQ

Type B warning lights shall not be used in lieu of the beacons or the gro

The faces of the AFADs STOP / SLOW sign may include louvers. If lou are used, design
the louvers such that the aspect of the sign face to approach@ag traffic is a full sign face at a
distance of 50 feet or greater. 4

A WAIT ON STOP (R1-7) sign and a GO ON SLOW (ngn shall be displayed to traffic
approaching the AFAD. Position signs on the same suppoit structure as the AFAD. Both
signs shall have black legends and borders on whit&Type III sheeting backgrounds. Each of
these signs shall be rectangular in shape an t 24 inch x 30 inch size with letters at
least six inches high.

Provide an automated gate arm on the that descends to a down position across the
approaching lane of traffic when the STOP face is displayed and then ascends to an upright
position when the SLOW face is display

The automated gate arm igMybe designed such that if a motorist pulls underneath the gate arm
while lowering, no dama @ he vehicle occurs.

A STOP HER R10-6 or R10-6a) sign shall be installed on the right-hand side of
the approach nt at which drivers are expected to stop when the STOP face is
displayed. @

Pface and the stop beacon or strobes are to flash on the AFAD.

%p traffic, the AFAD will transition from the SLOW face to the STOP face by
initiating a minimum 5 second change cycle. First, the warning beacon is to be steadily
illuminated for the change cycle. If strobes are used in lieu of a warning beacon, they
are to be placed in the quad flash pattern. At the end of the change cycle, the STOP face
is to be displayed with the stop beacon flashing and the warning beacon or strobes are
to stop flashing. Once the STOP face is displayed, the system is to have a minimum 2
second delay between the time the STOP face is displayed and the time the gate arm
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begins to lower. The maximum delay between the time the STOP face is displayed and
the time the gate arm lowers is 4 seconds.

To permit stopped road users to proceed, the gate arm shall be placed in the upright
position and the AFAD shall display the SLOW face and the warning beacon or strobes
are to flash in the dual flash pattern.

Do not flash the stop beacon when the SLOW face is displayed, and do not flashglie Warnifjg
beacon when the STOP face is displayed.

(B) Portable Traffic Signals (PTS) Units Q
inch E

Provide PTS units with at least one set of CIRCULAR RED, CIR YELLOW, and
CIRCULAR GREEN lenses in a vertical configuration that are 12- meter aluminum
or polycarbonate vehicle signal heads with ten-inch tunndivisors, backplates, and Light
Emitting Diode (LED) modules. All signal heads, tunnel , ﬁd backplates shall be
yellow in color.

for single set units. Additional signal heads on unit§with more than one signal head shall be

The bottom of the housing (including brackets) shal] be at least seven feet above the pavement
capable of extending over the travel lane.

All PTS units within the signal set up ms shall maintain communication at all times by
either hardwire cable or wireless radio link communication. If the hardwire cable
communication is utilize§the cofimunication cable shall be deployed in a manner that will
not intrude in the direct vy area of the project or obstruct vehicular and pedestrian traffic.
Utilize radio communical @ Mh 900MHz frequency band and frequency hopping capability.
The radio link com atf system shall have a minimum range of one mile.

Communication Requirements 0
S

Fault Mode

0 a flashing red mode upon system default unless otherwise specified by
Equip the PTS units with a remote monitoring system. Where cell
coginuigation availability exists, the remote monitoring system shall adhere to the remote

@ ing system section of this provision.
ote Monitoring System

The remote monitoring system (RMS) shall be capable of reporting signal location, battery
voltage / battery history and system default. Provide a password protected website viewable
from any computer with internet capability for the RMS. In the event of a system default, the
RMS shall provide specific information concerning the cause of the system default (i.e. red
lamp on signal number 1). Equip the RMS with a mechanism capable of immediately
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contacting a minimum of three previously designated individuals via text messaging and / or
email upon a default.

The running program operating the PTS units shall be always available and viewable through
the RMS website. Maintain a history of the RMS operating system in each signal including
operating hours and events and the location of the PTS units.

Trailer / Cart

The AFAD and PTS units may be mounted on either a trailer or a moveable cart s

Finish all exterior metal surfaces with Federal orange enamel per AMgF color chip
ID# 13538 or 12473 respectively with a minimum paint thickness of 2.5 mil®(64mjgrons).

Design and test the AFAD or PTS units trailer / cart to withstand angR0 MPH wind load while in the
operational position. Provide independent certification that the asse edy the design wind load.

Equip the AFAD or PTS units with leveling jacks capable ilizing the unit in a horizontal
position when located on slopes 6:1 or flatter.

Equip trailers in compliance with North Carolina erning motor vehicles and include a
12-volt trailer lighting system complying with F ed$ tor¥arrier Safety Regulations 393, safety

chains and a minimum two-inch ball hitch.
Provide a minimum four-inch-wide strip of fluorddcent conspicuity sheeting retroreflective sheeting
to the frame of the trailer. Apply the sheeting 10 all sides of the trailer. The sheeting shall meet the
ASTM requirements of Type VIIg VIII o&(.
Power System
Design the systems to r%n with and without an external power source. Furnish transmitters,
generators, batteries, gagt d all other components necessary to operate the device.
Provide equipmw olar powered and supplemented with a battery backup system that includes
0
1

a minimum 110 C powered on-board charging system capable of powering the unit for seven
continuougfla no solar power. Each unit shall also be capable of being powered by standard

110/ 1% ower sources, if applicable.
ocat ries and electronic controls in a locked, weather and vandal resistant housings.

1-14, Article 1150-3, CONSTRUCTION METHODS, add the following after line 11:

Flaggers shall have a path to escape an errant approaching vehicle at all times, unimpeded by barrier,
guardrail, guiderail, parked vehicles, construction materials, slopes steeper than 2:1, or any other
obstruction at all times. If an unimpeded path cannot be maintained, the Contractor shall use AFAD
or PTS units in lieu of a flagger.
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Provide documentation to the Engineer prior to deploying the device that the AFAD or PTS units
operator(s) are qualified flagger(s) that have been properly trained through an NCDOT approved
training agency or other NCDOT approved training provider and that the qualified flagger(s) have
received manufacturer training to operate that specific device. This training shall include proper
installation, remote control operation, central control systems and maintenance of the AFAD gr PTS
units. The training shall take place off the project site where training conditions are rem m
live traffic. The documentation shall include the names of the authorized trainer, theagitNEs, He
device on which they have been trained and the date of the training. Provide updated @ocuphenffon
to the Engineer prior to deploying any additional operators.

this provision.

Install advance warning signs and operate AFADs in accordance with the att%grawings in

Install advance warning signs and operate PTS units in accordance vgith NCDOT Roadway Standard
Drawings No. 1101.02, Sheet 17. 4

AFAD and PTS units shall only be used in situations where Nonly one lane of approaching
traffic in the direction to be controlled. At no time shall an AFAD thit controlling traffic through
the work area be placed in an autonomous mode and / 0 left unattended.

Signal timing and operation of PTS units shall be& ifi
use.

Use AFAD or PTS units in locations where quegking from the AFAD or PTS units will extend to
within 150 feet of a signalized intersection or raflroad crossing. Do not be use AFAD and PTS units

as a substitute for or a replacemgnt for afContinuously operating temporary traffic control signal as
described in Section 6F.84 of the TCD.

and accepted by the Engineer before

If used at night, illuminate or PTS units as described in Section 6D of the MUTCD.

Provide a complete A units that is capable of being relocated as traffic conditions demand.

type and mgqde FAD or PTS units, revert to human flagging operations or terminate all

If AFADs or PT@ ome inoperative, be prepared at all times to replace the unit with the same
f
N1tics requiring the use of the AFAD or PTS units until the AFAD or PTS units

ive or qualified human flaggers are available.

becomggage
hen%rk requiring the AFAD or PTS units is not pursued for 30 minutes or longer, power off
ach AFAD or PTS units. Removed the AFAD or PTS units from the travel lane and relocated to a
um of five feet from the edge line. AFAD gate arms shall be in the upright position. Remove
all traffic control devices from the road, place two cones by each AFAD or PTS units and all signs
associated with the lane closure operation shall be removed or laid down. At the end of each workday,
remove all AFADs or PTS units from the roadway and shoulder areas.
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Ensure the system’s wireless communication links continuously monitor and verify proper
transmission and reception of data used to monitor and control each AFAD or PTS units. Ensure

ambient mobile or other radio transmissions or adverse weather conditions do not affect the system.

In the event of a loss of communications, immediately display the flashing RED or STOP indication
on all AFAD or PTS units.

AFAD Specific Construction Methods

The flagger/operator controlling the AFAD units shall be on the project site at allgimmgs.
AFAD units are used, one AFAD unit shall be the Main AFAD unit and all other uk % remote
AFAD units. Ensure that each device meets the physical display and operaffoiyl Sgagteristics as
specified in the MUTCD.

Multiple AFAD units may be controlled with one flagger / operator gghen the AFAD units meet each
of the following requirements: 4

(1) AFAD units are spaced no greater than the manufacN recommendations.

(2) Both AFAD units can be seen at the same time§rom the flagger / operator’s position, or
the AFAD is operating on its own secure net & malfunction detection and notification

to the flagger/operator. :

(3) The flagger / operator has an unobs®yc iew of approaching traffic in both directions
from the flagger / operator position or the JFAD is operating on its own secure network, with
cameras that provide the flagger / gperaldr an unobstructed view of approaching traffic from
both directions. The flagger / op#fator may control the AFAD units from a pilot vehicle.

If any of the above requirement @ ot met, flagger / operator control each AFAD unit.

AFAD operators may ol traffic at side streets or driveways between the AFAD units or

operate the pilot car g ating the AFAD system if approved by the Engineer. AFAD units
must continue to be clear sight of the operator during these work activities.

O
o
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Red/Yellow Lens AFAD (TYPE I)
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Stop/Slow AFAD (TYPE II)
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ON-THE-JOB TRAINING
(2-24-15) (Rev. 7-20-17) Z-10

Description

The North Carolina Department of Transportation will administer a custom version of the Federal

On-the-Job Training (OJT) Program, commonly referred to as the Alternate OJT Pro . All
contractors (existing and newcomers) will be automatically placed in the Alternate T

Standard OJT requirements typically associated with individual projects will no longeglocRpplaggdrat
the project level. Instead, these requirements will be applicable on an annual basis fggedch actor

administered by the OJT Program Manager.

On the Job Training shall meet the requirements of 23 CFR 230.107 (b), 23 ¥/S ection 140, this
provision and the On-the-Job Training Program Manual.

The Alternate OJT Program will allow a contractor to train employe e(gr[al, State and privately
funded projects located in North Carolina. However, priority skall b to'training employees on
NCDOT Federal-Aid funded projects.

Minorities and Women

Developing, training and upgrading of minorities Nﬁ? toward journeyman level status is
a primary objective of this special training pgovigion N c®rdfngly, the Contractor shall make every
effort to enroll minority and women as trainec®Rgo tent that such persons are available within a
reasonable area of recruitment. This training cornitment is not intended, and shall not be used, to
discriminate against any applicant for training, @#cther a member of a minority group or not.

Y4

Assigning Training Goals

The Department, through t gram Manager, will assign training goals for a calendar year
based on the contractosg p e years’ activity and the contractors' anticipated upcoming year’s
activity with the DepaOrN he beginning of each year, all contractors eligible will be contacted
by the Department ine the number of trainees that will be assigned for the upcoming
calendar year. igle the Contractor shall enter into an agreement with the Department to
provide a self—iv@ on-the-job training program for the calendar year. This agreement will include

annual training goals agreed to by both parties. The number of training

a specific
assignny ay?range from 1 to 15 per contractor per calendar year. The Contractor shall sign an
agreer@ Ifill their annual goal for the year.

g Classifications
The Contractor shall provide on-the-job training aimed at developing full journeyman level workers

in the construction craft / operator positions. Preference shall be given to providing training in the
following skilled work classifications:
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Equipment Operators Office Engineers

Truck Drivers Estimators

Carpenters Iron / Reinforcing Steel Workers
Concrete Finishers Mechanics

Pipe Layers Welders

The Department has established common training classifications and their respeci

requirements that may be used by the contractors. However, the classifications esta ot
all-inclusive. Where the training is oriented toward construction applications, trainj owed
in lower-level management positions such as office engineers and estimators) . rs shall
submit new classifications for specific job functions that their employe O ing. The

Department will review and recommend for acceptance to FHWA the new ®las@fi tions proposed
by contractors, if applicable. New classifications shall meet the following requir

Proposed training classifications are reasonable and re bged on the job skill
classification needs, and

The number of training hours specified in the training C a551ﬁcat10n is consistent with
common practices and provides enough time for thefgrainee to obtain journeyman level status.

The Contractor may allow trainees to be trained be@ntractor provided that the Contractor
retains primary responsibility for meeting th@tr&nin@gnd this provision is made applicable to the

subcontract. However, only the Contractor wil credit towards the annual goal for the trainee.

Where feasible, 25 percent of apprentices or traiiees in each occupation shall be in their first year of
apprenticeship or training. The ngmber oéainees shall be distributed among the work classifications
on the basis of the contractor’s neglig and the availability of journeymen in the various classifications
within a reasonable area of rec @

No employee shall be edyas a trainee in any classification in which they have successfully
completed a training @ cading to journeyman level status or in which they have been employed

as a journeyman.
Records an or

cQmp er these contract documents. These documents and any other information as requested

The C%n shall maintain enrollment, monthly and completion reports documenting company
hall b mitted to the OJT Program Manager.

completion and graduation of the program, the Contractor shall provide each trainee with
a certification Certificate showing the type and length of training satisfactorily completed.

Trainee Interviews
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All trainees enrolled in the program will receive an initial and Trainee / Post graduate interview
conducted by the OJT program staff.

Trainee Wages

Contractors shall compensate trainees on a graduating pay scale based upon a percentagegof the
prevailing minimum journeyman wages (Davis-Bacon Act). Minimum pay shall be as folleg¥s;

60 percent of the journeyman wage for the first half of the training period

75 percent of the journeyman wage for the third quarter of the trainingg
90 percent of the journeyman wage for the last quarter of the training p

to the minimum hourly wage rate that will satisfy both the NC Department of Lfor (NCDOL) and

the Department.
Achieving or Failing to Meet Training Goals

The Contractor will be credited for each trainee employgd by him on the contract work who is
currently enrolled or becomes enrolled in an approved progfgm and who receives training for at least
50 percent of the specific program requirement. Traige be allowed to be transferred between

projects if required by the Contractor’s schedulecﬁ d tgmeet training goals.

If a contractor fails to attain their training assi
the NCDOT’s Bidders List.

for the calendar year, they may be taken off

Y4

voviding required training in accordance with these contract

Measurement and Payment

No compensation will be made
documents.
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STANDARD SPECIAL PROVISION

AVAILABILITY OF FUNDS — TERMINATION OF CONTRACTS
(9-1-11) z2

General Statute 143C-6-11. (h) Highway Appropriation is hereby incorporated verbatim in this
contract as follows:

“(h) Amounts Encumbered — Transportation project appropriations may be encum
amount of allotments made to the Department of Transportation by the Director fQ
payments for transportation project contract work to be performed in the appoprid i
year. The allotments shall be multiyear allotments and shall be based on es COLEVY
shall be subject to the maximum contract authority contained in General
Payment for transportation project work performed pursuant to contract in any@jg€al year other
than the current fiscal year is subject to appropriations by the General Assembly? Transportation
project contracts shall contain a schedule of estimated completion ess.@nd any acceleration
of this progress shall be subject to the approval of the Dep zﬁportation provided
funds are available. The State reserves the right to termi r suspend any transportation
project contract, and any transportation project contract shal be S terminated or suspended if
funds will not be available for payment of the work to%e performed during that fiscal year

pursuant to the contract. In the event of termmatlo ntract, the contractor shall be given
a written notice of termination at least 60 days be ompyetion of scheduled work for which
funds are available. In the event of terminatign, shall be paid for the work already

performed in accordance with the contract spc¥ 1

Payment will be made on any contract terminaf#pursuant to the special provision in accordance
with Article 108-13(E), of the NortlpCarolina Department of Transportation Standard
Specifications for Roads and StMgtures, dated January 2024 and as amended by the Standard
Special Provision, Division Onef elsewhere in this RFP.
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*** STANDARD SPECIAL PROVISIONS *#*%*

TITLE VI AND NONDISCRIMINATION
(6-28-77) (Rev 1-16-24) z-6

The North Carolina Department of Transportation is committed to carrying out th
Department of Transportation’s policy of ensuring nondiscrimination in the nd
administration of contracts.

The provisions of this section related to United States Department of Transp rt oT)
Order 1050.2A, Title 49 Code of Federal Regulations (CFR) part 21, 2 cWgffes Code
(U.S.C.) 140 and 23 CFR part 200 (or 49 CFR 303, 49 U.S.C. 5332 or 49 U 47123) are

applicable to all North Carolina Department of Transportation (NCDOT) corffficts and to all
related subcontracts, material supply, engineering, architectural Vd other service contracts,

regardless of dollar amount. Any Federal provision that is specific qfyed not specifically
set forth is hereby incorporated by reference.

(1) Title VI Assurances (USDOT Order 1050.2A, Appendix%))

During the performance of this contract, the cof§ractor, for itself, its assignees, and
successors in interest (hereinafter referred to ontractor") agrees as follows:

(a) Compliance with Regulations D
The contractor (hereinafter include$ygo ants) shall comply with the Acts and the

Regulations relative to Nondiscrimind@ion in Federally-assisted programs of the U.S.
Department of Transportation, Fed®al Highway Administration (FHWA), as they
may be amended fron time Itime, which are herein incorporated by reference and
made a part of this confgct.

(b) Nondiscrimination

The contracgr, @gard to the work performed by it during the contract, shall not
discriminate rounds of race, color, or national origin in the selection and
retention ontractors, including procurements of materials and leases of
equi t e contractor shall not participate directly or indirectly in the
disc@wion prohibited by the Acts and the Regulations, including employment

hen the contract covers any activity, project, or program set forth in

E%ix B of 49 CFR Part 21.

licitations for Subcontractors, Including Procurements of Materials and Equipment

In all solicitations, either by competitive bidding, or negotiation made by the
contractor for work to be performed under a subcontract, including procurements of
materials, or leases of equipment, each potential subcontractor or supplier shall be
notified by the contractor of the contractor's obligations under this contract and the
Acts and the Regulations relative to Nondiscrimination on the grounds of race, color,
or national origin.

(d) Information and Reports
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The contractor shall provide all information and reports required by the Acts, the
Regulations, and directives issued pursuant thereto and shall permit access to its
books, records, accounts, other sources of information, and its facilities as may be
determined by the Recipient or the FHWA to be pertinent to ascertain compliance
with such Acts, Regulations, and instructions. Where any information required of a
contractor is in the exclusive possession of another who fails or refuses to furng
information, the contractor shall so certify to the Recipient or the F
appropriate, and shall set forth what efforts it has made to obtain the infor

(e) Sanctions for Noncompliance:

In the event of a contractor's noncompliance with the Non-discrjfiga ovisions
of this contract, the Recipient will impose such contract sanct§onsfas 1t and/or the
FHWA may determine to be appropriate, including, but not limited t

(i) Withholding payments to the contractor under the fgontract until the contractor
complies; and/or 4

(i) Cancelling, terminating, or suspending a contraNhole or in part.

(f) Incorporation of Provisions
The contractor shall include the provisi ragraphs (a) through (f) in every
subcontract, including procurements o 1aly) and leases of equipment, unless

exempt by the Acts, the Reguli and®directives issued pursuant thereto. The
contractor shall take action with rc9gect to any subcontract or procurement as the
Recipient or the FHWA may direct means of enforcing such provisions including

sanctions for noncompliance. Brovided, that if the contractor becomes involved in, or
is threatened with litigg a subcontractor, or supplier because of such direction,
the contractor may

enter into the 0 protect the interests of the United States.
(2) Title VI Nondisc ion Program (23 CFR 200.5(p))
The North Department of Transportation (NCDOT) has assured the USDOT

that, as #0n to receiving federal financial assistance, NCDOT will comply with
Title Civil Rights Act of 1964 and all requirements imposed by Title 49 CFR
pargl21 related nondiscrimination authorities to ensure that no person shall, on the

of race, color, national origin, limited English proficiency, sex, age, or disability

ing religion/creed or income-level, where applicable), be excluded from

cipation in, be denied the benefits of, or be subjected to discrimination under any

rograms, activities, or services conducted or funded by NCDOT. Contractors and other

organizations under contract or agreement with NCDOT must also comply with Title VI
and related authorities, therefore:

(a) During the performance of this contract or agreement,
contractors (e.g., subcontractors, consultants, vendors, prime contractors) are
responsible for complying with NCDOT’s Title VI Program. Contractors are not
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required to prepare or submit Title VI Programs. To comply with this section, the
prime contractor shall:

1.

6

>

ganizations) may be required to prepare and submit a Title VI Plan to NCDOT,

Post NCDOT’s Notice of Nondiscrimination and the Contractor’s own Equal
Employment Opportunity (EEO) Policy in conspicuous locations accessible to all
employees, applicants and subcontractors on the jobsite.

Physically incorporate the required Title VI clauses into all subc t
federally-assisted and state-funded NCDOT projects, and ensure_in€lusfongby
subcontractors into all lower-tier subcontracts.

Required Solicitation Language. The Contractor shall influd@ t ollowing
notification in all solicitations for bids and requests for w or material,
regardless of funding source:

“The North Carolina Department of Transportati i cordance with the
provisions of Title VI of the Civil Rights Act 196 tat. 252, 42 US.C. §§
2000d to 2000d-4) and the Regulations, hereNﬁes all bidders that it will
affirmatively ensure that any contract entered into p®rsuant to this advertisement,

disadvantaged business enterprises will b
submit bids in response to this invitd% will not be discriminated against on
the grounds of race, color, or nati igiin consideration for an award. In
accordance with other rel ed@s rimination authorities, bidders and
contractors will also not be 1Mygfated against on the grounds of sex, age,
disability, low-income level, cre@d/religion, or limited English proficiency in
consideration for an award.”

fforded full and fair opportunity to

Physically incorpqgate thﬁ:HWA-l273, in its entirety, into all subcontracts and
subsequent lowe ubcontracts on Federal-aid highway construction contracts
only.

Provide @ assistance services (i.e., written translation and oral
interp 1 ree of charge, to LEP employees and applicants. Contact NCDOT
OCR@‘\her assistance, if needed.

@istance with these Title VI requirements, contact the NCDOT Title VI
ndiscrimination Program at 1-800-522-0453.

Subrecipients (e.g. cities, counties, LGAs, planning

including Title VI Assurances and/or agreements. Subrecipients must also ensure
compliance by their contractors and subrecipients with Title VI. (23 CFR 200.9(b)(7))

If reviewed or investigated by NCDOT, the contractor or

subrecipient agrees to take affirmative action to correct any deficiencies found within
a reasonable time period, not to exceed 90 calendar days, unless additional time is
granted by NCDOT. (23 CFR 200.9(b)(15))
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(d) The Contractor is responsible for notifying subcontractors of
NCDOT’s External Discrimination Complaints Process.

1. Applicability

Title VI and related laws protect participants and beneficiaries (e.g., membeg of
the public and contractors) from discrimination by NCDOT emp
subrecipients and contractors, regardless of funding source.

2. Eligibility
Any person—or class of persons—who believes he/she has b je®cd to
discrimination based on race, color, national origin, Limite 11 ficiency
(LEP), sex, age, or disability (and religion in the context of eMipl nt, aviation,

or transit) may file a written complaint. The law also prohibit§gfitimidation or
retaliation of any sort.

3. Time Limits and Filing Options 4

Complaints may be filed by the affected indivi%r a representative and must
be filed no later than 180 calendar days after the foll®wing:

(i) The date of the alleged act of disgringinaon; or

(ii) The date when the person(s) bec x f the alleged discrimination; or

(iii) Where there has been a conguM®course of conduct, the date on which that
conduct was discontinued or th® latest instance of the conduct.

Title VI and related discrt"nation complaints may be submitted to the following

entities:

» North Caroli artment of Transportation, Office of Civil Rights, Title VI
Program, Service Center, Raleigh, NC 27699-1511; toll free 1-800-
52245

> Fe ay Administration, North Carolina Division Office, 310 New
B eftue, Suite 410, Raleigh, NC 27601, 919-747-7010

epartment of Transportation, Departmental Office of Civil Rights,
ernal Civil Rights Programs Division, 1200 New Jersey Avenue, SE,
QWaShington, DC 20590; 202-366-4070

Format for Complaints

Complaints must be in writing and signed by the complainant(s) or a
representative, and include the complainant’s name, address, and telephone
number. Complaints received by fax or e-mail will be acknowledged and
processed. Allegations received by telephone will be reduced to writing and
provided to the complainant for confirmation or revision before processing.
Complaints will be accepted in other languages, including Braille.

5. Discrimination Complaint Form
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Contact NCDOT Civil Rights to receive a full copy of the Discrimination
Complaint Form and procedures.

Complaint Basis

Allegations must be based on issues involving race, color, national origin (LEP),

sex, age, disability, or religion (in the context of employment, aviation or trgffsit).
“Basis” refers to the complainant’s membership in a protected group catego
TABLE 103-1
COMPLAINT BASIS
Protected Categories Definition Examples Applicab discrimination
thorities
Race and Ethnicity An individual belonging to one | Black/African VI of the Civil Rights Act of 1964;
of the accepted racial groups; or | American, Par21;
the perception, based usually on | Hispanic/Latino, 200;
physical characteristics that a Asian, American 49 U.S.C. 5332(b);
person is a member of a racial Indian/Alaska Native, U.S.C. 47123.
group Native (Executive Order 13166)
Color Color of skin, including shade

of skin within a racial group

National Origin (Limited English
Proficiency)

Place of birth. Citizenship is
a factor. (Discrimination base
on language or a person’s
accent is also covered)

Jagigse,
ietnamese, Chinese

Sex Gender. The sex of an Women and Men 1973 Federal-Aid Highway Act;
individual. 49 U.S.C. 5332(b);
Note: Sex undQuthis program 49 U.S.C. 47123.
does not inc ual
orientation.
Age 21-year-old person Age Discrimination Act of 1975
49 U.S.C. 5332(b);
49 U.S.C. 47123.
Disability or mental impairment, | Blind, alcoholic, Section 504 of the Rehabilitation Act of

nent or temporary, or
ived.

para-amputee,
epileptic, diabetic,
arthritic

1973;
Americans with Disabilities Act of 1990
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Religion (in the context of
employment)

(Religion/ Creed in all aspects of
any aviation or transit-related
construction)

An individual belonging to a
religious group; or the
perception, based on
distinguishable characteristics
that a person is a member of a
religious group. In practice,
actions taken as a result of the
moral and ethical beliefs as to
what is right and wrong, which
are sincerely held with the
strength of traditional religious
views. Note: Does not have to
be associated with a recognized
religious group or church; if an
individual sincerely holds to the
belief, it is a protected religious
practice.

Muslim, Christian,
Sikh, Hindu, etc.

Title VII of the Civil Rights Act of 1964;
23 CFR 230;

FHWA-1273 Required Contract Provisions.
(49 US.C. 5332(b);

49 US.C. 47123)

\o
Qb

(3) Pertinent Nondiscrimination Authorities
During the performance of this contract, the contraNl

4

itSelf, its assignees, and
successors in interest agrees to comply with the followihg Wgn-discrimination statutes and

authorities, including, but not limited to:

(a) Title VI of the Civil Rights Act of 196§(
(prohibits discrimination on the basis of.
21.

.C. § 2000d et seq., 78 stat. 252),

col0y, national origin); and 49 CFR Part

(b) The Uniform Relocation Assistance
1970, (42 U.S.C. § 4601), (prohibt

(c) Federal-Aid Highw
discrimination on

f sex);

Real Property Acquisition Policies Act of
nfair treatment of persons displaced or whose
property has been acquired be’use of Federal or Federal-aid programs and projects);

ct of 1973, (23 U.S.C. § 324 et seq.), (prohibits

abilitation Act of 1973, (29 U.S.C. § 794 et seq.), as amended,

(d) Section 504 @t
(prohibit ination on the basis of disability) and 49 CFR Part 27;

rimination Act of 1975, as amended, (42 U.S.C. § 6101 et seq.),
iscrimination on the basis of age);

ort and Airway Improvement Act of 1982, (49 USC § 471, Section 47123), as
ended, (prohibits discrimination based on race, creed, color, national origin, or
ex);

(g) The Civil Rights Restoration Act of 1987, (PL 100-209), (Broadened the scope,
coverage and applicability of Title VI of the Civil Rights Act of 1964, The Age
Discrimination Act of 1975 and Section 504 of the Rehabilitation Act of 1973, by
expanding the definition of the terms "programs or activities" to include all of the
programs or activities of the Federal-aid recipients, sub-recipients and contractors,
whether such programs or activities are Federally funded or not);
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(h) Titles II and III of the Americans with Disabilities Act, which prohibit discrimination

(1)
W)

(k) Executive Order 13166, Improving Access to Services for Perso

M

on the basis of disability in the operation of public entities, public and private
transportation systems, places of public accommodation, and certain testing entities
(42 U.S.C. §§ 12131-12189) as implemented by Department of Transportation
regulations at 49 C.F.R. parts 37 and 38;

The Federal Aviation Administration's Nondiscrimination statute (49 U.S.C. §
(prohibits discrimination on the basis of race, color, national origin, and sex);
Executive Order 12898, Federal Actions to Address Environmental fJusfice &
Minority ~ Populations and  Low-Income  Populations,  whigh es
Nondiscrimination against minority populations by discouraging pro
and activities with disproportionately high and adverse
environmental effects on minority and low-income populations;

p¥ficies,
alth or

ith Limited
English Proficiency, and resulting agency guidance, ngtional origin discrimination
includes discrimination because of Limited English p icnag (LEP). To ensure
compliance with Title VI, you must take reasonablgstep sure that LEP persons
have meaningful access to your programs (70 Fed. %74087 to 74100);

Title IX of the Education Amendments of 1972, as af®ended, which prohibits you
from discriminating because of sex in educatign programs or activities (20 U.S.C.
1681 et seq).

(m)Title VII of the Civil Rights Act of 196 NJ Y- § 2000¢ et seq., Pub. L. 88-352),
(prohibits employment discrimingtiog on baSis of race, color, religion, sex, or

national origin).

(4) Additional Title VI Assurances
**The following Title VI Assuranls (Appendices B, C and D) shall apply, as applicable
(a) Clauses for Deeds Tr. rring United States Property (1050.2A, Appendix B)

The following cl e included in deeds effecting or recording the transfer of
real prope S%S, or improvements thereon, or granting interest therein from
the United& ant to the provisions of Assurance 4.
NOW, @FORE, the U.S. Department of Transportation as authorized by law
the condition that the North Carolina Department of Transportation
will accept title to the lands and maintain the project constructed thereon in
nce with the North Carolina General Assembly, the Regulations for the
inistration of the Federal-Aid Highway Program, and the policies and procedures
escribed by the Federal Highway Administration of the U.S. Department of
Transportation in accordance and in compliance with all requirements imposed by
Title 49, Code of Federal Regulations, U.S. Department of Transportation, Subtitle A,
Office of the Secretary, Part 21, Nondiscrimination in Federally-assisted programs of
the U.S Department of Transportation pertaining to and effectuating the provisions of
Title VI of the Civil Rights Act of 1964 (78 Stat. 252; 42 U.S.C. § 2000d to 2000d-4),
does hereby remise, release, quitclaim and convey unto the NCDOT all the right, title

and interest of the U.S. Department of Transportation in and to said lands described in
Exhibit A attached hereto and made a part hereof.
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(HABENDUM CLAUSE)

TO HAVE AND TO HOLD said lands and interests therein unto the North Carolina
Department of Transportation (NCDOT) and its successors forever, subject, howeyer,
to the covenants, conditions, restrictions and reservations herein contained as fi

which will remain in effect for the period during which the real property or res
are used for a purpose for which Federal financial assistance is exterffied§or

another purpose involving the provision of similar services or bene illpbe
binding on the NCDOT, its successors and assigns.
The NCDOT, in consideration of the conveyance of said lands n lands,

does hereby covenant and agree as a covenant running with t d for itself, its
successors and assigns, that (1) no person will on the grounds
national origin, be excluded from participation in, be
otherwise subjected to discrimination with regard to an
part on, over, or under such lands hereby conveygd [,] * (Z2) that the NCDOT
will use the lands and interests in lands and i\N in lands so conveyed, in
compliance with all requirements imposed by or pursuar®to Title 49, Code of Federal
Regulations, U.S. Department of Transportatio§, Subtitle A, Office of the Secretary,

Part 21, Non-discrimination in Federall rograms of the U.S. Department of
Transportation, Effectuation of Title V e Cixil Rights Act of 1964, and as said
Regulations and Acts may be amgndag [, ) That in the event of breach of any of
the above-mentioned nondiscrimin®go ditions, the Department will have a right

to enter or re-enter said lands and fa@ilities on said land, and that above described
land and facilities will thereon reve™o and vest in and become the absolute property
of the U.S. Department of Trlsportation and its assigns as such interest existed prior
to this instruction].*

(*Reverter clau ted language to be used only when it is determined that
such a claus§is @ary in order to make clear the purpose of Title VI.)

(b) Clauses er of Real Property Acquired or Improved Under the Activity,

Facilit rdgram (1050.2A, Appendix C)

The Rlloging clauses will be included in deeds, licenses, leases, permits, or similar
i s entered into by the North Carolina Department of Transportation
CDW®T) pursuant to the provisions of Assurance 7(a):

The (grantee, lessee, permittee, etc. as appropriate) for himself/herself, his/her
heirs, personal representatives, successors in interest, and assigns, as a part of the
consideration hereof, does hereby covenant and agree [in the case of deeds and
leases add "as a covenant running with the land"] that:
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(i.) In the event facilities are constructed, maintained, or otherwise operated on the

2.

property described in this (deed, license, lease, permit, etc.) for a purpose for
which a U.S. Department of Transportation activity, facility, or program is
extended or for another purpose involving the provision of similar services or
benefits, the (grantee, licensee, lessee, permittee, etc.) will maintain and
operate such facilities and services in compliance with all requirggfie
imposed by the Acts and Regulations (as may be amended) such th§ no
person on the grounds of race, color, or national origin, will be exgfud®l fr
participation in, denied the benefits of, or be otherwis jediedy to
discrimination in the use of said facilities.

With respect to licenses, leases, permits, etc., in the event of§pbredh oI any of the
above Nondiscrimination covenants, the NCDOT will have the to terminate
the (lease, license, permit, etc.) and to enter, re-enter and reposseSs said lands and
facilities thereon, and hold the same as if the (lea&er@g, permit, etc.) had
never been made or issued. *

With respect to a deed, in the event of br@h of any of the above
Nondiscrimination covenants, the NCDOT¢yvill have the right to enter or re-enter
the lands and facilities thereon, and ¢ described lands and facilities will
there upon revert to and vest in and %e absolute property of the NCDOT
and its assigns. *

(*Reverter clause and related lang be used only when it is determined that
such a clause is necessary to make cled the purpose of Title VI.)

(c) Clauses for Construction/Use/gccess to Real Property Acquired Under the Activity,
Facility or Program (#350.2A7 Appendix D)

The following clau ill be included in deeds, licenses, permits, or similar
instruments/ a entered into by the North Carolina Department of

1.

O

The ( icensee, permittee, etc., as appropriate) for himself/herself, his/her
heirs,%al representatives, successors in interest, and assigns, as a part of the
nsi on hereof, does hereby covenant and agree (in the case of deeds and
dd, "as a covenant running with the land") that (1) no person on the
und of race, color, or national origin, will be excluded from participation in,
enied the benefits of, or be otherwise subjected to discrimination in the use of
said facilities, (2) that in the construction of any improvements on, over, or under
such land, and the furnishing of services thereon, no person on the ground of race,
color, or national origin, will be excluded from participation in, denied the
benefits of, or otherwise be subjected to discrimination, (3) that the (grantee,
licensee, lessee, permittee, etc.) will use the premises in compliance with all other
requirements imposed by or pursuant to the Acts and Regulations, as amended, set
forth in this Assurance.

Transportax T) pursuant to the provisions of Assurance 7(b):
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2. With respect to (licenses, leases, permits, etc.), in the event of breach of any of the
above Non— discrimination covenants, the NCDOT will have the right to
terminate the (license, permit, etc., as appropriate) and to enter or re-enter and
repossess said land and the facilities thereon, and hold the same as if said (license,
permit, etc., as appropriate) had never been made or issued. *

3. With respect to deeds, in the event of breach of any of the v
Nondiscrimination covenants, the NCDOT will there upon revert to estel
and become the absolute property of the NCDOT and its assigns. *
n

(*Reverter clause and related language to be used only when it is ' that

such a clause is necessary to make clear the purpose of Title VI.)

N
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*** STANDARD SPECIAL PROVISIONS ***

MINORITY AND FEMALE EMPLOYMENT REQUIREMENTS
(12-18-07) 77

NOTICE OF REQUIREMENTS FOR AFFIRMATIVE ACTION TO ENSURE EQUAL
EMPLOYMENT OPPORTUNITY (EXECUTIVE NUMBER 11246)

1. The goals and timetables for minority and female participation, expressed in age
terms for the Contractor’s aggregate workforce in each trade on all construction Work#in
covered area, see as shown on the attached sheet entitled “Employment Goals 400 nd
Female Participation”.

These goals are applicable to all the Contractor’s construction work'(wliethgr or not it is
Federal or federally assisted) performed in the covered area. If the Conffictor performs
construction work in a geographical area located outside of the cofygred area, it shall apply the
goals established for such geographical area where the work is act%rﬁmled. With regard
to this second area, the Contractor also is subject to the goals I\ bogf 1t federally involved and
nonfederally involved construction.

The Contractor’s compliance with the Executive Qrder and the regulations in 4/ CFR

Part 60-4 shall be based on its implementation qual Opportunity Clause, specific
affirmative action obligations required by the speci s s forth in 4/ CFR 60-4.3(a), and its
effort to meet the goals. The hours of mi it@male employment and training must be
substantially uniform throughout the length o ract, and in each trade and the Contractor

shall make a good faith effort to employ mingrifles and women evenly on each of its projects.
The transfer of minority or female employees Of trainees from Contractor to Contractor or from
project to project or the sole purgose of #ffeeting the Contractor’s goals shall be a violation of the
contract, the executive Order anglghe regulations in 4/ CFR Part 60-4. Compliance with the
goals will be measured against t N work hours performed.

2. As used in thi o@d in the contract resulting from this solicitation, the “covered
area” is the county 0@ icS®hown on the cover sheet of the proposal form and contract.

o
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EMPLOYMENT GOALS FOR MINORITY
AND FEMALE PARTICIPATION

Area 023 29.7%
Bertie County
Camden County
Chowan County
Gates County
Hertford County
Pasquotank County
Perquimans County

Area 024 31.7%
Beaufort County
Carteret County

Craven County
Dare County
Edgecombe County
Green County
Halifax County
Hyde County
Jones County
Lenoir County
Martin County
Nash County

Northampton County

Pamlico County
Pitt County

Wilson

Area %
CaluMybus County
11? County

ow County
Pender County

Economic Areas

Area 026 33.5%
Bladen County
Hoke County
Richmond County
Robeson County
Sampson County
Scotland County

Area 027 24.7%
Chatham County
Franklin County
Granville County

Harnett County
Johnston County
Lee County

Person Cofgt
Vance Co
Wa en@

Area 0258 15.5%
Allegh® County
#Mishe County
Caswell County
Davie County
ontgomery County
Moore County

Rockingham County

Surry County
Watauga County
Wilkes County

N

Area 029 15.7%

Alexander County,
Anson Count
Burke Cougfty

Lincolfi County
%l,k County
owan County

Rutherford County
Stanly County

Area 0480 8.5%
Buncombe County
Madison County

Area 030 6.3%
Avery County
Cherokee County
Clay County
Graham County
Haywood County
Henderson County
Jackson County
McDowell County
Macon County
Mitchell County
Swain County
Transylvania County
Yancey County
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Area 5720 26.6%
Currituck County

Area 9200 20.7%
Brunswick County
New Hanover County

Area 2560 24.2%
Cumberland County

NCDOT Statewide ITS Resilience Project

SMSA Areas
Area 6640 22.8% Area 3120 16.4%
Durham County Davidson County
Orange County Forsyth County
Wake County Guilford County

Randolph County,

Area 1300 16.2%
Alamance County

Goals for Female

Participation in E

(Statefy %
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Required Contract Provisions Federal-Aid Construction Contracts

NCDOT Statewide ITS
Resilience Project

STANDARD SPECIAL PROVISION

REQUIRED CONTRACT PROVISIONS FEDERAL - AID CONSTRUCTION CONTRACTS

FHWA - 1273 - Revised October 23, 2023

I General
II. Nondiscrimination
Il Non-segregated Facilities

IV.  Davis-Bacon and Related Act Provisions

V. Contract Work Hours and Safety Standards Act
Provisions

VI.  Subletting or Assigning the Contract

VII.  Safety: Accident Prevention

VIII.  False Statements Concerning Highway Projects

IX.  Implementation of Clean Air Act and Federal Water
Pollution Control Act

X. Certification Regarding Debarment, Suspension,
Ineligibility and Voluntary Exclusion

Xl. Certification Regarding Use of Contract Funds for
Lobbying

Xll.  Use of United States-Flag Vessels:

ATTACHMENTS

A. Employment and Materials Preference for Appalachian Development
Highway System or Appalachian Local Access Road Contracts
(included in Appalachian contracts only)

|l. GENERAL

1. Form FHWA-1273 must be physically incorporated in eacht
construction contract funded wunder title 23, United States
Code, as required in 23 CFR 633.102(b) (excluding
emergency contracts solely intended for debris removal). The
contractor (or subcontractor) must insert this form in gach

subcontract and further require its inclusion in all lo tier
subcontracts (excluding purchase orders, al agreements
and other agreements for supplies or se 23 CFR
633.102(e).

The applicable requirements of A-1273  are
incorporated by reference for k ufler any purchase
order, rental agreement or agree er services. The

prime contractor shall be re ib
subcontractor, lower-tier sub

CFR 633.102(e).

Form FHWA-1273 mud@ be if¢luded in all Federal-aid design-
build contracts, in a 0 nd in lower tier subcontracts
(excluding subc design services, purchase orders,
rental agreem other dgreements for supplies or services)
in accorda CFR 633.102. The design-builder shall be
res jbl pliance by any subcontractor, lower-tier
ice provider.

for compliance by any
service provider. 23

S al

gencies may reference Form FHWA-1273 in solicitation-
equest-for-proposals documents, however, the Form
-1273 must be physically incorporated (not referenced)
in all contracts, subcontracts and lower-tier subcontracts
(excluding purchase orders, rental agreements and other agreements for
supplies or services related to a construction contract). 23
CFR 633.102(b).

2. Subject to the applicability criteria noted in the following sections,
these contract provisions shall apply to all work

Z-8

performed on the contract by the contractor's own organizatj
and with the assistance of workers under the contr: 'S
immediate superintendence and to all work performed on
contract by piecework, station work, or by subcq,

CFR 633.102(d).

3. A breach of any of the stipulations cg
Required Contract Provisions may be suffifient gr&@undsgeor
withholding of progress payments h Qi
payment, termination of the contrac i
or any other action determined to
contracting agency and FHWA.

convigg labor for any purpose
on pypject on a Federal-aid
ed by convicts who are on

ichway does not include roadways
cal roads or rural minor collectors.

INATION (23 CFR 230.107(a); 23 CFR Part
endix A; EO 11246)

visions of this section related to 23 CFR Part 230,
it A, Appendix A are applicable to all Federal-aid

nstruction contracts and to all related construction
ubcontracts of $10,000 or more. The provisions of 23 CFR
Part 230 are not applicable to material supply, engineering, or
architectural service contracts.

In addition, the contractor and all subcontractors must comply
with the following policies: Executive Order 11246, 41 CFR
Part 60, 29 CFR Parts 1625-1627, 23 U.S.C. 140, Section 504

of the Rehabilitation Act of 1973, as amended (29 U.S.C. 794),
Title VI of the Civil Rights Act of 1964, as amended (42 U.S.C.
2000d et seq.), and related regulations including 49 CFR Parts
21,26, and 27; and 23 CFR Parts 200, 230, and 633.

The contractor and all subcontractors must comply with: the
requirements of the Equal Opportunity Clause in 41 CFR 60-
1.4(b) and, for all construction contracts exceeding $10,000,
the Standard Federal Equal Employment Opportunity Construction
Contract Specifications in 41 CFR 60-4.3.

Note: The U.S. Department of Labor has exclusive authority to
determine compliance with Executive Order 11246 and the
policies of the Secretary of Labor including 41 CFR Part 60,
and 29 CFR Parts 1625-1627. The contracting agency and
the FHWA have the authority and the responsibility to ensure
compliance with 23 U.S.C. 140, Section 504 of the
Rehabilitation Act of 1973, as amended (29 U.S.C. 794), and
Title VI of the Civil Rights Act of 1964, as amended (42 U.S.C.
2000d et seq.), and related regulations including 49 CFR Parts
21, 26, and 27; and 23 CFR Parts 200, 230, and 633.

The following provision is adopted from 23 CFR Part 230,
Subpart A, Appendix A, with appropriate revisions to conform
to the U.S. Department of Labor (US DOL) and FHWA
requirements.
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1. Equal Employment Opportunity: Equal Employment
Opportunity (EEO) requirements not to discriminate and to take
affirmative action to assure equal opportunity as set forth under laws,
executive orders, rules, regulations (see 28 CFR Part 35,29 CFR
Part 1630, 29 CFR Parts 1625-1627, 41 CFR
Part 60 and 49 CFR Part 27) and orders of the Secretary of Labor
as modified by the provisions prescribed herein, and imposed pursuant
to 23 U.S.C. 140, shall constitute the EEO and specific affirmative
action standards for the contractor's project activities under this
contract. The provisions of the Americans with Disabilities Act of 1990
(42 U.S.C. 12101 et seq.) set forth under 28 CFR Part 35 and 29 CFR
Part 1630 are incorporated by reference in this contract. In the
execution of this contract, the contractor agrees to comply with
the following minimum specific requirement activities of EEO:

the
good
of its
of

a. The contractor will work with the contracting agency and
Federal Government to ensure that it has made every
faith effort to provide equal opportunity with respect to all
terms and conditions of employment and in their review
activities under the contract. 23 CFR 230.409 (g)(4) & (5).

b. The contractor will accept as its operating policy the
following statement:

"It is the policy of this Company to assure that applicants are
employed, and that employees are treated during employment, without
regard to their race, religion, sex, sexual orientation, gender identity,
color, national origin, age or disability. Such action shall include:
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, pre-apprenticeship, and/or on-the-job training."

2. EEO Officer: The contractor will designate and make  know:
to the contracting officers an EEO Officer who will have the
responsibility for and must be capable of effectively administering
and promoting an active EEO program and who must be assigned
adequate authority and responsibility to do s0.

3. Dissemination of Policy: All members of theQgutractor's” staff
who are authorized to hire, supervise, promote, discharge
employees, or who recommend such action bstantially
involved in such action, will be made fully __cOW T and will

M contractual
nd classification
nt will be met, the

implement the contractor's EEO polic
responsibilities to provide EEO irfQgch

of employment. To ensure that the al{ge
following actions will be taken i

a. Periodic meetings
employees will be condi
less often than once ev

crvilbry and personnel office
start of work and then ~ not
nths, at which time the contractor's

reviewed and
the EEO Officer
pany official.

isory or personnel office employees will be given
ination by the EEO Officer, covering all major
he Contractor's EEO obligations within thirty days
eir reporting for duty with the contractor.

c. All personnel who are engaged in direct recruitment for  the
project will be instructed by the EEO Officer in the contractor's
procedures for locating and hiring minorities and women.

Required Contract Provisions Federal-Aid Construction Contracts
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d. Notices and posters setting forth the contractor's EEO
policy will be placed in areas readily accessible to employees,
applicants for employment and potential employees.

e. The contractor's EEO policy and the procedures to
implement such policy will be brought to the attention of
employees by means of meetings, employee handbooks, or other
appropriate means.

4. Recruitment: When advertising for employees, e
contractor will include in all advertisements for employees

notation: "An Equal Opportunity Employer."
advertisements will be placed in publications ha
circulation among minorities and women in theemg

a. The contractor will, unless precl
agreement, conduct systematic and
public and private employee referral sous
qualified minorities and women. To meet
minority group
such identified sources procedures

an licﬁs may be referred to the
eration®

whereby minority and wo
contractor for employment

tractor has a valid bargaining agreement
iring hall referrals, the contractor is

isions. Where implementation of such an
e effect of discriminating against minorities or
ates the contractor to do the same, such
iolates Federal nondiscrimination provisions.

he contractor will encourage its present employees to refer
minorities and women as applicants for employment.
Information and procedures with regard to referring such
applicants will be discussed with employees.

5. Personnel Actions: Wages, working conditions, and
employee benefits shall be established and administered, and
personnel actions of every type, including hiring, upgrading,
promotion, transfer, demotion, layoff, and termination, shall be
taken without regard to race, color, religion, sex, sexual
orientation, gender identity, national origin, age or disability.
The following procedures shall be followed:

a. The contractor will conduct periodic inspections of project
sites to ensure that working conditions and employee facilities
do not indicate discriminatory treatment of project site personnel.

b. The contractor will periodically evaluate the spread of
wages paid within each classification to determine any evidence
of discriminatory wage practices.

c. The contractor will periodically review selected personnel
actions in depth to determine whether there is evidence of
discrimination. Where evidence is found, the contractor will
promptly take corrective action. If the review indicates that the
discrimination may extend beyond the actions reviewed, such
corrective action shall include all affected persons.

d. The contractor will promptly investigate all complaints of
alleged discrimination made to the contractor in connection with
its obligations under this contract, will attempt to resolve such
complaints, and will take appropriate corrective action
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within a reasonable time. If the investigation indicates that the
discrimination may affect persons other than the complainant, such
corrective action shall include such other persons. Upon completion of
each investigation, the contractor will inform every complainant of
all of their avenues of appeal.

6. Training and Promotion:

a. The contractor will assist in locating, qualifying, and  increasing
the skills of minorities and women who are applicants for
employment or current employees. Such efforts  should be aimed at

developing full journey level status employees in the type of trade
or job classification involved.

b. Consistent with the contractor's work force requirements and
as permissible under Federal and State regulations, the contractor shall
make full use of training programs (i.e., apprenticeship and on-the-job
training programs for the  geographical area of contract performance).
In the event a special provision for training is provided under
this contract, this subparagraph will be superseded as indicated
in the special provision. The contracting agency may reserve
training positions for persons who receive welfare assistance in
accordance with 23 U.S.C. 140(a).

c. The contractor will advise employees and applicants for
employment of available training programs and entrance requirements
for each.

d. The contractor will periodically review the training and promotion
potential of employees who are minorities and women and will
encourage eligible employees to apply for such training and

promotion.

7. Unions: If the contractor relies in whole or in part upon uniogs
as a source of employees, the contractor will use good faith effo
to obtain the cooperation of such unions to increase opportunities

for minorities and women. 23 CFR

230.409. Actions by the contractor, either directly or through
contractor's association acting as agent, will include the procedures
set forth below:
a. The contractor will use good faith effozlo develop, in
cooperation with the unions, joint traini ms aimed

toward qualifying more minorities and women fd& in
the unions and increasing the skills of mi a Omen S0
that they may qualify for higher p#jing t.

b. The contractor will use go ith rts to incorporate an EEO

clause into each union agreem eri® that such union will
be contractually bound to _reft lichhts without  regard to their
race, color, religion, se; tation, gender identity,

obtain information as to the referral
labor union except that to the ~ extent
in the exclusive possession of  the labor
r union refuses to furnish such information to
contractor shall so certify to  the contracting
set forth what efforts have  been made to obtain

. In the event the union is unable to provide the contractor with
a reasonable flow of referrals within the time limit set forth  in the
collective bargaining agreement, the contractor will, through
independent recruitment efforts, fill the employment vacancies
without regard to race, color, religion, sex, sexual orientation, gender
identity, national origin, age, or disability; making full efforts to
obtain qualified and/or qualifiable minorities and women. The
failure of a union to provide

Required Contract Provisions Federal-Aid Construction Contracts
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sufficient referrals (even though it is obligated to provide exclusive
referrals under the terms of a collective bargaining agreement)
does not relieve the contractor from the requirements of this
paragraph. In the event the union referral practice prevents the
contractor from meeting the obligations pursuant to Executive
Order 11246, as amended, and these special provisions, such
contractor shall immediately notify the contracting agency.

8. Reasonable Accommodation for Applicants / Employees
with Disabilities: The contractor must be familiar with
requirements for and comply with the Americans with Disa
Act and all rules and regulations established thereunder.
must provide reasonable accommodation in all
activities unless to do so would cause an undue hard:

9. Selection of Subcontractors, Procurement
Leasing of Equipment: The contractor shall
the grounds of race, color, religion, sex,
identity, national origin, age, or disa@lity
retention of subcontractors, including procure
leases of equipment. The contractor shall t:
reasonable steps to ensure nondi
administration of this cont

necessary and
imination in the

alﬁotential subcontractors,
O ®Bligations under this contract.

b. The contractor use good faith efforts to ensure
subcontractor,compliance with their EEO obligations.

10. ran equired:
a. req@tirer®nts of 49 CFR Part 26 and the State DOT’s
WAR®proved Disadvantaged Business Enterprise (DBE)

are incorporated by reference.

b. The contractor, subrecipient or subcontractor shall not
discriminate on the basis of race, color, national origin, or sex in
the performance of this contract. The contractor shall carry out
applicable requirements of 49 CFR part 26 in the award  and
administration of DOT-assisted contracts. Failure by the contractor
to carry out these requirements is a material breach of this contract,
which may result in the termination of this contract or such other
remedy as the recipient deems appropriate, which may include, but
is not limited to:

(1) Withholding monthly progress payments;

(2) Assessing sanctions;

(3) Liquidated damages; and/or

(4) Disqualifying the contractor from future bidding as non-
responsible.

c. The Title VI and nondiscrimination provisions of U.S. DOT
Order 1050.2A at Appendixes A and E are incorporated by
reference. 49 CFR Part 21.

11. Records and Reports: The contractor shall keep such records
as necessary to document compliance with the EEO requirements.
Such records shall be retained for a period of three years following
the date of the final payment to the contractor for all contract work
and shall be available at reasonable times and places for inspection
by authorized representatives of the contracting agency and the
FHWA.

a. The records kept by the contractor shall document the following:
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(1) The number and work hours of minority and non-
group members and women employed in each work
the project;

minority
classification on

(2) The progress and efforts being made in cooperation
with unions, when applicable, to increase employment
opportunities for minorities and women; and

(3) The progress and efforts being made in locating, hiring,
training, qualifying, and upgrading minorities and women.

b. The contractors and subcontractors will submit an annual
report to the contracting agency each July for the duration of
the project indicating the number of minority, women, and non-
minority group employees currently engaged in each work
classification required by the contract work. This information is
to be reported on Form FHWA-1391. The staffing data should
represent the project work force on board in all or any part of
the last payroll period preceding the end of July. If on-the-job
training is being required by special provision, the contractor
will be required to collect and report training data. The
employment data should reflect the work force on board during
all or any part of the last payroll period preceding the end of
July.

III. NONSEGREGATED FACILITIES

This provision is applicable to all Federal-aid construction contracts
and to all related construction subcontracts of more than $10,000.

41 CFR 60-1.5.

As prescribed by 41 CFR 60-1.8, the contractor must ensure that
facilities provided for employees are provided in such a manner that
segregation on the basis of race, color, religion, sex, sexu

orientation, gender identity, or national origin cannot result. The
contractor may neither require such segregated use by written or
oral policies nor tolerate such use by employee custom. The
contractor's obligation extends further to ensure that its employees
are not assigned to perform their services at any locatiggf®nder
the contractor's control where the facilities Qg segregat®d. The
term "facilities" includes waiting rooms, work arca$restaurants and
other eating areas, time clocks, restroom goms, locker
rooms and other storage or dressing areas, parkingg drinking
fountains, recreation or entertainment arg Portation, and
housing provided for employees. Th@y co hl1 provide separate
or single-user restrooms and necessaNgadr sleeping areas to
assure privacy between se

IV. DAVIS-BACON AND DB CT PROVISIONS

This section is applic || Fgileral-aid construction projects
| ed subcontracts and lower-tier

bceontract size), in accordance with

adway that is functionally classified as
¥ 23 U.S.C. 113. This excludes roadways

1-aid highway, the provisions of this subpart will apply
regardless of the location of the project. Examples include:
Surface Transportation Block Grant Program projects funded
under 23 U.S.C. 133 [excluding recreational trails projects], the
Nationally Significant Freight and Highway
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Projects funded under 23 U.S.C. 117, and National Highway
Freight Program projects funded under 23 U.S.C. 167.

The following provisions are from the U.S. Department of Labor
regulations in 29 CFR 5.5 “Contract provisions and related
matters” with minor revisions to conform to the FHWA- 1273
format and FHWA program requirements.

1. Minimum wages (29 CFR 5.5)

rebate on any account (except such
permitted by regulations issued by tl
the Copeland Act (29 CFR part 3)),
hourly wages and bona fide fringe benefits
thereof) due at time of payment computed at

equivalents
snot less than

Labor which is attached h
of any contractual relatio: ich'jpy be alleged to exist
aborers and mechanics. As
(dand (e) of 29 CFR 5.5, the
inations are effective by operation of
ot been attached to the contract.
made or costs reasonably anticipated for bona fide
under the Davis-Bacon Act (40

) on behalf of laborers or mechanics are
aid to such laborers or mechanics, subject to
aragraph l.e. of this section; also, regular

and maﬁ; part hereof, regardless

provided in para;

ess often than quarterly) under plans, funds, or programs
cover the particular weekly period, are deemed to be

nstructively made or incurred during such weekly period. Such

borers and mechanics must be paid the appropriate wage rate and
fringe benefits on the wage determination for the classification(s)
of work actually performed, without regard to skill, except as
provided in paragraph 4. of this section. Laborers or mechanics
performing work in more than one classification may be
compensated at the rate specified for each classification for the
time actually worked therein: Provided, That the employer's
payroll records accurately set forth the time spent in each
classification in which work is performed. The wage determination
(including any additional classifications and wage rates conformed
under paragraph 1.c. of this section) and the Davis-Bacon poster
(WH-1321) must be posted at all times by the contractor and its
subcontractors at the site of the work in a prominent and accessible
place where it can be easily seen by the workers.

b. Frequently recurring classifications. (1) In addition to wage
and fringe benefit rates that have been determined to be prevailing
under the procedures set forth in 29 CFR part 1, a wage
determination may contain, pursuant to § 1.3(f), wage and fringe
benefit rates for classifications of laborers and mechanics for
which conformance requests are regularly submitted pursuant to
paragraph 1.c. of this section, provided that:

(i) The work performed by the classification is not
performed by a classification in the wage determination for
which a prevailing wage rate has been determined;
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under paragraphs 1.c.(3) and (4) of this section. The contractor must
furnish a written copy of such determination to each affected worker
or it must be posted as a part of the wage determination. The wage
rate (including fringe benefits where appropriate) determined
pursuant to paragraph 1.c.(3) or (4) of this section must be paid to
all workers performing work in the classification under this contract
from the first day on which work is performed in the classification.

(i) The classification is used in the area by the
construction industry; and

(iii) The wage rate for the classification bears a reasonable
relationship to the prevailing wage rates contained in the wage
determination.

(2) The Administrator will establish wage rates for such
classifications in accordance with paragraph 1.c.(1)(iii) of this
section. Work performed in such a classification must be paid at
no less than the wage and fringe benefit rate listed on the wage
determination for such classification.

c. Conformance. (1) The contracting officer must require that
any class of laborers or mechanics, including helpers, which is
not listed in the wage determination and which is to be employed
under the contract be classified in conformance with the wage
determination. Conformance of an additional classification and
wage rate and fringe benefits is appropriate only when the
following criteria have been met:

(i) The work to be performed by the classification requested
is not performed by a classification in the wage determination;
and

(i) The classification is used in the area by the
construction industry; and

(iii) The proposed wage rate, including any bona fide fringe
benefits, bears a reasonable relationship to the wage rates
contained in the wage determination.

(2) The conformance process may not be used to split,
subdivide, or otherwise avoid application of classifications
listed in the wage determination.

(3) If the contractor and the laborers and mé

employed in the classification (if knovg their
representatives, and the contracting officer the
classification and wage rate (including the ogted for
fringe benefits where appropriate), a re aCtion taken
will be sent by the contrac y email to
DBAconformance@dol.gov. The Ad T an authorized

representative, will approve,
additional classification actio
advise the contracting
officer within the 30—da

disapprove every
ys of receipt and so
notify the contracting

ion or their representatives, and the
not agree on the proposed classification
acluding the amount designated for fringe
ppropriate), the contracting officer will, by
Tconformance@dol.gov, refer the questions,
the views of all interested parties and the
dation of the contracting officer, to the Administrator
for ermination. The Administrator, or an authorized
representative, will issue a determination within 30 days of
receipt and so advise the contracting officer or will notify the
contracting officer within the 30—day period that additional time
is necessary.

(5) The contracting officer must promptly notify the
contractor of the action taken by the Wage and Hour Division

§ 5.28, that the applicable st
been met. The Secigtary of
set aside in a se
obligations under |
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d. Fringe benefits not expressed as an hourly rate. Wheneve
the minimum wage rate prescribed in the contract for a clas
laborers or mechanics includes a fringe benefit which is
expressed as an hourly rate, the contractor may eithe; h
benefit as stated in the wage determination or may p
bona fide fringe benefit or an hourly cash equivalent

to a trustee or other third person, the ¢
part of the wages of any laborer or mi of any
benefits under a plan or program, Provided,
of Labor has found, upon the written reques

by the contract, the contractor will be required
n any underpayment of wages.

> Withholding requirements. The contracting agency may,
upon its own action, or must, upon written request of an authorized
representative of the Department of Labor, withhold or cause to be
withheld from the contractor so much of the accrued payments or
advances as may be considered
necessary to satisfy the liabilities of the prime contractor or any
subcontractor for the full amount of wages and monetary relief,
including interest, required by the clauses set forth in this
section for violations of this contract, or to satisfy any such
liabilities required by any other Federal contract, or federally
assisted contract subject to Davis-Bacon labor standards, that
is held by the same prime contractor (as defined in § 5.2). The
necessary funds may be withheld from the contractor under
this contract, any other Federal contract with the same prime
contractor, or any other federally assisted contract that is
subject to Davis-Bacon labor standards requirements and is
held by the same prime contractor, regardless of whether the other
contract was awarded or assisted by the same agency,
and such funds may be used to satisfy the contractor liability
for which the funds were withheld. In the event of a
contractor's failure to pay any laborer or mechanic, including
any apprentice or helper working on the site of the work all or part
of the wages required by the contract, or upon the contractor's
failure to submit the required records as discussed
in paragraph 3.d. of this section, the contracting agency may
on its own initiative and after written notice to the contractor, take
such action as may be necessary to cause the
suspension of any further payment, advance, or guarantee of funds
until such violations have ceased.

b. Priority to withheld funds. The Department has priority to
funds withheld or to be withheld in accordance with paragraph
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agency. The prime contractor is responsible for the submission of
all certified payrolls by all subcontractors. A contracting agency or
prime contractor may permit or require contractors to submit
certified payrolls through an electronic system, as long as the
electronic system requires a legally valid electronic signature; the
system allows the contractor, the contracting agency, and the
Department of Labor to access the certified payrolls upon request
for at least 3 years after the work on the prime contract has been
completed; and the contracting  agency or prime contracto;
permits other methods of submission in situations where
contractor is unable or limited in its ability to use or accesghe
electronic system.

2.a. ofthis section or Section V, paragraph 3.a., or both, over claims
to those funds by:

(1) A contractor's surety(ies), including without limitation
performance bond sureties and payment bond sureties;

(2) A contracting agency for its reprocurement costs;

(3) A trustee(s) (either a court-appointed trustee or a U.S. trustee,
or both) in bankruptcy of a contractor, or a contractor's bankruptcy
estate;

(4) A contractor's assignee(s);
required to be maintained under paragraph 3.4
except that full Social Security nu:
addresses, telephone numbers, and e
included on weekly transmittals. Ins
need only include an individually identifyi
worker ( e.g., the last four digits of the wor
number). The required wg
be submitted using Optil
format desired. Optional
purpose from

https://www.dol.

(5) A contractor's successor(s); or

ed payrolls
(6) A claim asserted under the Prompt Payment Act, 31
U.S.C. 3901-3907.

H-347 or in any other
H-%Y7 is available for this
Hour Division website at

3. Records and certified payrolls (29 CFR 5.5)

a. Basic record requirements (1) Length of record retention.
All regular payrolls and other basic records must be
maintained by the contractor and any subcontractor during the
course of the work and preserved for all laborers and

to provide full Social Security numbers and last

mechanics working at the site of the work (or otherwise kpown addrd@ses, telephone numbers, and email addresses to the
working in construction or development of the project under a p for its own records, without weekly submission
development statute) for a period of at least 3 years after all by t tor to the contracting agency.

the work on the prime contract is completed.

(3)atement of Compliance. Each certified payroll submitted

e accompanied by a “Statement of Compliance,” signed

by the contractor or subcontractor, or the contractor's or
subcontractor's agent who pays or supervises the payment of the
persons working on the contract, and must certify the following:

(2) Information required. Such records must contain the name;
Social Security number; last known address, telephone number,
and email address of each such worker; each  worker's correct
classification(s) of work actually performed; hourly rates of
wages paid (including rates of contributions or costs anticipa
for bona fide fringe benefits or cash equivalent

types described in 40 U.S.C. 3141(2)(B) of theX8
Act); daily and weekly number of hours actuall
and on each covered contract; deductions made; a

(i) That the certified payroll for the payroll period contains
the information required to be provided under paragraph 3.b. of
this section, the appropriate information and basic records are

being maintained under paragraph 3.a. of this section, and
such information and records are correct and complete;

paid.

ts. Whenever
agraph 1.e. of this
mechanic include the
cipated in providing
described in 40 U.S.C.
Act, the contractor must
at the commitment to provide
le, that the plan or program is

(i) That each laborer or mechanic (including each helper
and apprentice) working on the contract during the payroll
period has been paid the full weekly wages earned, without
rebate, either directly or indirectly, and that no deductions
have been made either directly or indirectly from the full
wages earned, other than permissible deductions as set ~ forth

in 29 CFR part 3; and

amount of any costs T

(iii) That each laborer or mechanic has been paid not less
than the applicable wage rates and fringe benefits or cash
equivalents for the classification(s) of work actually
performed, as specified in the applicable wage determination
incorporated into the contract.

g to the laborers or mechanics affected,
ow the costs anticipated or the actual cost
ing such benefits.

tional records relating to apprenticeship. Contractors
W1 prentices working under approved programs must maintain
written evidence of the registration of apprenticeship programs,
the registration of the apprentices, and the ratios  and wage rates
prescribed in the applicable programs.

(4) Use of Optional Form WH-347. The weekly submission of
a properly executed certification set forth on the reverse side of
Optional Form WH-347 will satisfy the requirement for
submission of the “Statement of Compliance” required by

b. Certified payroll requirements (1) Frequency and method paragraph 3.b.(3) of this section.

of submission. The contractor or subcontractor must submit
weekly, for each week in which any DBA- or Related Acts-
covered work is performed, certified payrolls to the contracting
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of each covered worker, and must provide them upon request to

(5) Signature. The signature by the contractor, subcontractor,
or the contractor's or subcontractor's agent must be an original
handwritten signature or a legally valid electronic signature.

(6) Falsification. The falsification of any of the above
certifications may subject the contractor or subcontractor to
civil or criminal prosecution under 18 U.S.C. 1001 and 31

U.S.C. 3729.

(7) Length of certified payroll retention. The contractor or
subcontractor must preserve all certified payrolls during the
course of the work and for a period of 3 years after all the work
on the prime contract is completed.

c. Contracts, subcontracts, and related documents. The
contractor or subcontractor must maintain this contract or
subcontract and related documents including, without
limitation, bids, proposals, amendments, modifications, and
extensions. The contractor or subcontractor must preserve these
contracts, subcontracts, and related documents during the
course of the work and for a period of 3 years after all the work
on the prime contract is completed.

d. Required disclosures and access (1) Required record
disclosures and access to workers. The contractor or
subcontractor must make the records required under paragraphs
3.a. through 3.c. of this section, and any other documents that
the contracting agency, the State DOT, the FHWA, or the
Department of Labor deems necessary to determine compliance
with the labor standards provisions of any of the applicable
statutes referenced by § 5.1, available for inspection, copying,
or transcription by authorized representatives of the contracting
agency, the State DOT, the FHWA, or the Department of
Labor, and must permit such representatives to interview
workers during working hours on the job.

(2) Sanctions for non-compliance with records and work?

access requirements. If the contractor or subconig

the job, the Federal agency may, after writterk
contractor, sponsor, applicant, owner, o
case may be, that maintains such regords cploys such
workers, take such action as may Wancgssarypto cause the
suspension of any further paym a coyor guarantee of
funds. Furthermore, failure to ired records upon
request or to make such recor 1lafe, or to permit worker
interviews during worki ob, may be grounds for
debarment action pursudlit to § 2. In addition, any contractor
or other person thajgails bp#t the required records or make
within the time WHD requests
will be precluded from introducing

that the records

as eviden inistrative proceeding under 29 CFR part
6 any of flhe records that were not provided or made

. WHD will take into consideration a
est from the contractor or person for an
f the time for submission of records. WHD will

ther things, the location of the records and the volume
of production.

(3) Required information disclosures. Contractors and
subcontractors must maintain the full Social Security number
and last known address, telephone number, and email address

the contracting agency, the State DOT, the FHWA, the contractor,
or the Wage and Hour Division of the Department of Labor for
purposes of an investigation or other compliance action.
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4. Apprentices and equal employment opportunity (29 CFR
5.5)

a. Apprentices (1) Rate of pay. Apprentices will be permi
to work at less than the predetermined rate for the work
perform when they are employed pursuant to and indjy

the U.S. Department of Labor, Employment ai
Administration, Office of Apprenticeship (OA
Apprenticeship Agency recognized by the O4
not individually registered in the progra

apprentice, will be permitted to Wwork
predetermined rate for the work they perfor
of probationary employment as an apprentic®n such a program.
In the event the OA a State Apprenticeship Agency

recognized by the OA wil ap al of an apprenticeship
program, the cogtractor longér be permitted to use
apprentices at les n the@plicdble predetermined rate for the

work performed acceptable program is approved.

be paid the full amount of fringe benefits listed
ination for the applicable classification. If the

cordance with that determination.

(3) Apprenticeship ratio. The allowable ratio of apprentices to
journeyworkers on the job site in any craft classification must not
be greater than the ratio permitted to the contractor as to the
entire work force under the registered program or the ratio
applicable to the locality of the project pursuant to paragraph
4.a.(4) of this section. Any worker listed on a payroll at an
apprentice wage rate, who is not registered or otherwise
employed as stated in paragraph 4.a.(1) of this section, must be
paid not less than the applicable wage rate on the wage
determination for the classification of work actually performed.
In addition, any apprentice performing work on the job site in
excess of the ratio permitted under this section must be paid not
less than the applicable wage rate on the wage determination for
the work actually performed.

(4) Reciprocity of ratios and wage rates. Where a contractor is
performing construction on a project in a locality other than the
locality in which its program is registered, the ratios and wage
rates (expressed in percentages of the journeyworker's hourly
rate) applicable within the locality in which the construction is
being performed must be observed. If there is no applicable ratio
or wage rate for the locality of the project, the ratio and wage rate
specified in the contractor's registered program must be
observed.

b. Equal employment opportunity. The use of apprentices and
journeyworkers under this part must be in conformity with
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b. No part of this contract shall be subcontracted to any

the equal employment opportunity requirements of Executive T
q p oy PP Y red person or firm ineligible for award of a Government contract by

Order 11246, as amended, and 29 CER part 30.

c. Apprentices and Trainees (programs of the U.S. DOT).

Apprentices and trainees working under apprenticeship and skill
training programs which have been certified by the Secretary of
Transportation as promoting EEO in connection with Federal-aid
highway construction programs are not subject to the
requirements of paragraph 4 of this Section IV. 23 CFR
230.111(e)(2). The straight time hourly wage rates for apprentices
and trainees under such programs will be established by the
particular programs. The ratio of apprentices and trainees to
journeyworkers shall not be greater than permitted by the terms
of the particular program.

5. Compliance with Copeland Act requirements. The
contractor shall comply with the requirements of 29 CFR part 3,
which are incorporated by reference in this contract as provided
in 29 CFR 5.5.

6. Subcontracts. The contractor or subcontractor must insert
FHWA-1273 in any subcontracts, along with the applicable wage
determination(s) and such other clauses or contract modifications
as the contracting agency may by appropriate instructions
require, and a clause requiring the subcontractors to include
these clauses and wage determination(s) in any lower tier
subcontracts. The prime contractor is responsible for the
compliance by any subcontractor or lower tier subcontractor
with all the contract clauses in this section. In  the event of any
violations of these clauses, the prime
contractor and any subcontractor(s) responsible will be liable for
any unpaid wages and monetary relief, including interest from
the date of the underpayment or loss, due to any workers of lower-
tier subcontractors, and may be subject to debarment, as
appropriate. 29 CFR 5.5.

7. Contract termination: debarment. A breac
clauses in 29 CFR 5.5 may be grounds for termf
contract, and for debarment as a contractor an
as provided in 29 CFR 5.12.

n elated Act

of the Davis-
parts 1,3, and 5 are
i@cohtract as provided in

8. Compliance with Davis-
requirements. All rulings and in
Bacon and Related Acts contai
herein incorporated by refere:

29 CFR 5.5.

9. Disputes concezpi orgftandards. As provided in 29
1 out of the labor standards provisions
ubject to the general disputes clause
disputes shall be resolved in accordance
s of the Department of Labor set forth in 29
1"7. Disputes within the meaning of this clause
between the contractor (or any of its
ors) and the contracting agency, the

ment of Labor, or the employees or their

10. Certification of eligibility. a. By entering into this contract,
the contractor certifies that neither it nor any person or firm who
has an interest in the contractor's firm is a person or firm
ineligible to be awarded Government contracts by virtue of 40

U.S.C.3144(b) or § 5.12(a).

virtue of 40 U.S.C. 3144(b) or § 5.12(a).

c. The penalty for making false statements is prescribed in
the U.S. Code, Title 18 Crimes and Criminal Procedure, 18

U.S.C. 1001.

demote, intimidate, threaten, restrain, coerce, blackli
or in any other manner discriminate against, or
person to discharge, demote, intimidate, th
coerce, blacklist, harass, or in any other ma
against, any worker or job applicant for:

the worker
BA, Related

a. Notifying any contractor of an
reasonably believes constitutes a vjl§latio o
Acts, this part, or 29 CFR part 1 or 3;

b. Filing any complaint, initiating or ®using to be initiated
any proceeding, or oth@ise asserting or seeking to assert on
behalf of themselves or ny@geht or protection under the
DBA, Related Acgs, this p CFR¥part 1 or 3;

c. Cooperating * in investigation or other compliance
action, or testifying in My proceeding under the DBA, Related
Acts, this , or 29 CFR part 1 or 3; or

ny other person about their rights under the
this part, or 29 CFR part 1 or 3.

C RACT WORK HOURS AND SAFETY STANDARDS
Al

ursuant to 29 CFR 5.5(b), the following clauses apply to any
Federal-aid construction contract in an amount in excess of
$100,000 and subject to the overtime provisions of the
Contract Work Hours and Safety Standards Act. These
clauses shall be inserted in addition to the clauses required by
29 CFR 5.5(a) or 29 CFR 4.6. As used in this paragraph, the
terms laborers and mechanics include watchpersons and
guards.

1. Overtime requirements. No contractor or subcontractor
contracting for any part of the contract work which may require
or involve the employment of laborers or mechanics shall require
or permit any such laborer or mechanic in any workweek in
which he or she is employed on such work to work in excess of
forty hours in such workweek unless such laborer or mechanic
receives compensation at a rate not less than one and one-half
times the basic rate of pay for all hours worked in excess of forty
hours in such workweek. 29 CFR 5.5.

2. Violation; liability for unpaid wages; liquidated damages.
In the event of any violation of the clause set forth in paragraph
1. of this section the contractor and any subcontractor
responsible therefor shall be liable for the unpaid wages and
interest from the date of the underpayment. In addition, such
contractor and subcontractor shall be liable to the United States
(in the case of work done under contract for the District of
Columbia or a territory, to such District or to such territory), for
liquidated damages. Such liquidated damages shall be computed
with respect to each individual laborer or
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mechanic, including watchpersons and guards, employed in
violation of the clause set forth in paragraph 1. of this section, in
the sum currently provided in 29 CFR 5.5(b)(2)* for each
calendar day on which such individual was required or permitted
to work in excess of the standard workweek of forty hours without
payment of the overtime wages required by the clause set forth in
paragraph 1. of this section.

* $31 as of January 15, 2023 (See 88 FR 88 FR 2210) as may be
adjusted annually by the Department of Labor, pursuant to the
Federal Civil Penalties Inflation Adjustment Act of 1990.

3. Withholding for unpaid wages and liquidated damages

a. Withholding process. The FHWA or the contracting
agency may, upon its own action, or must, upon written request
of an authorized representative of the Department of Labor,
withhold or cause to be withheld from the contractor so much
of the accrued payments or advances as may be considered
necessary to satisfy the liabilities of the prime contractor or any
subcontractor for any unpaid wages; monetary relief, including
interest; and liquidated damages required by the clauses set
forth in this section on this contract, any other Federal contract
with the same prime contractor, or any other federally assisted
contract subject to the Contract Work Hours and Safety
Standards Act that is held by the same prime contractor (as
defined in § 5.2). The necessary funds may be withheld from
the contractor under this contract, any other Federal contract
with the same prime contractor, or any other federally assisted
contract that is subject to the Contract Work Hours and Safety
Standards Act and is held by the same prime contractor,
regardless of whether the other contract was awarded or
assisted by the same agency, and such funds may be used to
satisfy the contractor liability for which the funds were
withheld.

b. Priority to withheld funds. The Department has priority to
funds withheld or to be withheld in accordance with Section IV
paragraph 2.a. or paragraph 3.a. of this section, or both, ?r

claims to those funds by:

(1) A contractor's surety(ies), including withg ghitation
performance bond sureties and payment bond s! %

(2) A contracting agency for its reproc cOSTS,

ee or a U.S.
or, or a contractor's

(3) A trustee(s) (either a court-ap[Rgnt
trustee, or both) in bankruptcy
bankruptcy estate;

(4) A contractor's assi

(5) A contracto

cts the clauses set forth in paragraphs 1. through 5.
and a clause requiring the subcontractors to include
s in any lower tier subcontracts. The prime contractor
is responsible for compliance by any subcontractor or lower tier
subcontractor with the clauses set forth in paragraphs 1. through
5. In the
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event of any violations of these clauses, the prime contractor
and any subcontractor(s) responsible will be liable for any
unpaid wages and monetary relief, including interest from the
date of the underpayment or loss, due to any workers of lower-
tier subcontractors, and associated liquidated damages and
may be subject to debarment, as appropriate.

5. Anti-retaliation. It is unlawful for any person to discharge,
demote, intimidate, threaten, restrain, coerce, blacklist, harass,
or in any other manner discriminate against, or to cauy,
person to discharge, demote, intimidate, threaten,
coerce, blacklist, harass, or in any other manner discrimj
any worker or job applicant for:

a. Notifying any contractor of any condyggmghich t
reasonably believes constitutes a violat{
Work Hours and Safety Standards Ac
implementing regulations in this part;

b. Filing any complaint, initiating or
any proceeding, or otherwise asserting
behalf of themselves or others any rigl
CWHSSA or this part;

ing to assert on
or protection under

tigﬁn or other compliance
proCeeding under CWHSSA or this

c. Cooperating g in  an|
action, or testify] in a
part; or

g any other person about their rights under

OR ASSIGNING THE CONTRACT

ovision is applicable to all Federal-aid construction
onttacts on the National Highway System pursuant to 23 CFR
5.116.

1. The -contractor shall perform with its own organization
contract work amounting to not less than 30 percent (or a
greater percentage if specified elsewhere in the contract) of
the total original contract price, excluding any specialty items
designated by the contracting agency. Specialty items may be
performed by subcontract and the amount of any such
specialty items performed may be deducted from the total
original contract price before computing the amount of work
required to be performed by the contractor's own organization
(23 CFR 635.116).

a. The term “perform work with its own organization” in
paragraph 1 of Section VI refers to workers employed or
leased by the prime contractor, and equipment owned or
rented by the prime contractor, with or without operators.
Such term does not include employees or equipment of a
subcontractor or lower tier subcontractor, agents of the prime
contractor, or any other assignees. The term may include
payments for the costs of hiring leased employees from an
employee leasing firm meeting all relevant Federal and State regulatory
requirements. Leased employees may only be
included in this term if the prime contractor meets all of the
following conditions: (based on longstanding interpretation)

(1) the prime contractor maintains control over the
supervision of the day-to-day activities of the leased
employees;

(2) the prime contractor remains responsible for the quality
of the work of the leased employees;
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(3) the prime contractor retains all power to accept or
exclude individual employees from work on the project; and
(4) the prime contractor remains ultimately responsible for
the payment of predetermined minimum wages, the
submission of payrolls, statements of compliance and all
other Federal regulatory requirements.

b. "Specialty Items" shall be construed to be limited to work
that requires highly specialized knowledge, abilities, or equipment
not ordinarily available in the type of contracting organizations
qualified and expected to bid or propose on the contract as a whole
and in general are to be limited to minor components of the overall
contract. 23 CFR 635.102.

2. Pursuant to 23 CFR 635.116(a), the contract amount upon which
the requirements set forth in paragraph (1) of Section VI is
computed includes the cost of material and manufactured products
which are to be purchased or produced by the contractor under the
contract provisions.

3. Pursuant to 23 CFR 635.116(c), the contractor shall furnish

(a) a competent superintendent or supervisor who is employed by
the firm, has full authority to direct performance of the work in
accordance with the contract requirements, and is in charge of all
construction operations (regardless of who performs the work) and
(b) such other of its own organizational resources (supervision,
management, and engineering services) as the contracting officer
determines is necessary to assure the performance of the contract.

4. No portion of the contract shall be sublet, assigned or otherwise
disposed of except with the written consent of the contracting
officer, or authorized representative, and such consent when given
shall not be construed to relieve the contractor of any responsibility
for the fulfillment of the contract. Written consent will be given
only after the contracting agency has assured that each subcontract
is evidenced in writing and that it contains all pertinent provisions
and requirements of the prime contract. (based on long- standing
interpretation of 23 CFR 635.116).

5. The 30-percent self-performance requirement of paragraph [
T,

(1) is not applicable to design-build contragts; howe
contracting agencies may establish their own sel formance
requirements. 23 CFR 635.116(d).

VII. SAFETY: ACCIDENT PREVENTI

This provision is applicable to algFe construction
contracts and to all related subcong

1. In the performance of this co: th@contractor shall comply

with all applicable Federal e, al laws governing safety,
health, and sanitation (23@FR P4 635). The contractor
shall provide all fety devices and protective
er needed actions as it determines, or

bceontract, which the contractor enters into pursuant to
this contract, that the contractor and any subcontractor shall not
permit any employee, in performance of the contract, to work in
surroundings or under conditions which are unsanitary, hazardous
or dangerous to his’her  health or safety, as determined under
construction safety and
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health standards (29 CFR Part 1926) promulgated by the Secretary
of Labor, in accordance with Section 107 of the Contract Work
Hours and Safety Standards Act (40 U.S.C. 3704). 29 CFR 1926.10.

3. Pursuant to 29 CFR 1926.3, it is a condition of this contract that
the Secretary of Labor or authorized representative thereof, shall
have right of entry to any site of contract performance to inspect or
investigate the matter of compliance with the construction safety
and health standards and to carry out the duties of the Secretary
under Section 107 of the Contract Work Hours and Sa
Standards Act (40 U.S.C.

3704).
VIII. FALSE STATEMENTS CONCERNI GH
PROJECTS

This provision is applicable to all Federal-aj ontracts

and to all related subcontracts.

kon in conformity
egree of reliability
by¥engineers, contractors,
aid highway projects, it is
ﬂth the project perform their
and Honestly as possible. Willful

with approved plans and specifications and a
on statements and representations made
suppliers, and workers on
essential that all persons ¢
functions as careful
falsification, disto
related to the

any misunderstanding rding the seriousness of these and
similar acts, Eorm FHWA-1022 shall be posted on each Federal-
ject (23 CFR Part 635) in one or more places where it
with the project:

ds as follows:

er, being an officer, agent, or employee of the United States,
of any State or Territory, or whoever, whether a person,
sociation, firm, or corporation, knowingly makes any false
statement, false representation, or false report as to the character,

quality, quantity, or cost of the material used or to be used,
or the quantity or quality of the work performed or to be
performed, or the cost thereof in connection with the
submission of plans, maps, specifications, contracts, or costs of

construction on any highway or related project submitted for
approval to the Secretary of Transportation; or

Whoever knowingly makes any false statement, false
representation, false report or false claim with respect to the
character, quality, quantity, or cost of any work performedorto  be
performed, or materials furnished or to be furnished, in connection
with the construction of any highway or related  project approved
by the Secretary of Transportation; or

Whoever knowingly makes any false statement or false
representation as to material fact in any statement, certificate, or
report submitted pursuant to provisions of the Federal-aid Roads
Act approved July 11, 1916, (39 Stat. 355), as amended and
supplemented;

Shall be fined under this title or imprisoned not more than 5 years
or both."
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IX. IMPLEMENTATION OF CLEAN AIR ACT AND FEDERAL

WATER POLLUTION CONTROL ACT (42 U.S.C. 7606; 2 CFR
200.88; EO 11738)
This provision is applicable to all Federal-aid construction  contracts

in excess of $150,000 and to all related subcontracts. 48 CFR

2.101; 2 CFR 200.327.

By submission of this bid/proposal or the execution of this contract
or subcontract, as appropriate, the bidder, proposer, Federal-aid
construction contractor, subcontractor, supplier, or vendor agrees to
comply with all applicable standards, orders or regulations issued
pursuant to the Clean Air Act (42 U.S.C. 7401-7671q) and the Federal
Water Pollution Control Act, as amended (33 U.S.C. 1251-1387).
Violations must be reported to the Federal Highway Administration
and the Regional Office  of the Environmental Protection Agency. 2
CFR Part 200, Appendix II.

The contractor agrees to include or cause to be included the
requirements of this Section in every subcontract, and further
agrees to take such action as the contracting agency may  direct
as a means of enforcing such requirements. 2 CFR 200.327.

X. CERTIFICATION REGARDING DEBARMENT,
SUSPENSION, INELIGIBILITY AND VOLUNTARY
EXCLUSION

This provision is applicable to all Federal-aid construction contracts,
design-build contracts, subcontracts, lower-tier subcontracts,
purchase orders, lease agreements, consultant contracts or any other
covered transaction requiring FHWA approval or that is estimated
to cost $25,000 or more — as defined in 2 CFR Parts 180 and 1200.
2 CFR 180.220 and

1200.220.

1. Instructions for Certification — First Tier Participants:

a. By signing and submitting this proposal, the prospec‘y
first tier participant is providing the certification

b. The inability of a person to provide the ce
below will not necessarily result in denial of pa
covered transaction. The prospective fir; al

e considered
gency's determination
MWever, failure of the
sh a certification or an
on from participation in

in connection with the depa
whether to enter into this tra
prospective first tier participa
explanation shall disqu: ucl
this transaction. 2 CFR@80.32

c. The certif} his clause is a material representation

ghication, in addition to other remedies available
C Government, the contracting agency may
is transaction for cause of default. 2 CFR 180.325.

. The prospective first tier participant shall provide
immediate written notice to the contracting agency to whom this
proposal is submitted if any time the prospective first tier
participant learns that its certification was erroneous when
submitted or has become erroneous by reason of changed
circumstances. 2 CFR 180.345 and 180.350.

61

Required Contract Provisions Federal-Aid Construction Contracts

NCDOT Statewide ITS
Resilience Project

e. The terms "covered transaction," "debarred," "suspended,"
"ineligible,"  "participant,” "person," "principal,"” and
"voluntarily excluded," as used in this clause, are defined in 2
CFR Parts 180, Subpart I, 180.900-180.1020, and 1200. “First
Tier Covered Transactions” refers to any covered transaction
between a recipient or subrecipient of Federal funds and a
participant (such as the prime or general contract). “Lower Tier
Covered Transactions” refers to any covered transaction under
First Tier Covered Transaction (such as subcontracts). “Fj
Tier Participant” refers to the participant who has entered i a
covered transaction with a recipient or subrecipient o

Participant” refers any participant who has entered inf§a coyred
transaction with a First Tier Participant or g Lower@lic;

f. The prospective first tier partici
this proposal that, should the propo. a
entered into, it shall not knowingly cnter y lower tier
covered transaction with a person who is de , suspended,
declared ineligible, or voluntarily excluded f®m participation in
this covered transaction, ss authorized by the department or
agency entering into this jon. \ CFR 180.330.

firs@gffer Participant further agrees by
submitting this pgop®gl that it will include the clause titled
"Certification Regardin@gDebarment, Suspension, Ineligibility
and Volunfary Exclusion-Lower Tier Covered Transactions,"
e department or contracting agency, entering into
nsaction, without modification, in all lower tier
ions and in all solicitations for lower tier covered

g. The prospe

participant in a covered transaction may rely upon a
certification of a prospective participant in a lower tier covered
transaction that is not debarred, suspended, ineligible, or
voluntarily excluded from the covered transaction, unless it
knows that the certification is erroneous. 2 CFR 180.300;
180.320, and 180.325. A participant is responsible for ensuring
that its principals are not suspended, debarred, or otherwise
ineligible to participate in covered transactions. 2 CFR 180.335.
To verify the eligibility of its principals, as well as the eligibility
of any lower tier prospective participants, each participant may,
but is not required to, check the System for Award Management
website (https:/ www.sam.gov/). 2 CFR 180.300, 180.320, and
180.325.

i. Nothing contained in the foregoing shall be construed to
require the establishment of a system of records in order to render
in good faith the certification required by this clause. The
knowledge and information of the prospective participant is not
required to exceed that which is normally possessed by a
prudent person in the ordinary course of business dealings.

j- Except for transactions authorized under paragraph (f) of
these instructions, if a participant in a covered transaction
knowingly enters into a lower tier covered transaction with a
person who is suspended, debarred, ineligible, or voluntarily
excluded from participation in this transaction, in addition to
other remedies available to the Federal Government, the
department or agency may terminate this transaction for cause or
default. 2 CFR 180.325.

k %k ok ok ok
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2. Certification Regarding Debarment, Suspension,
Ineligibility and Voluntary Exclusion — First Tier
Participants:

a. The prospective first tier participant certifies to the best of its
knowledge and belief, that it and its principals:

(1) Are not presently debarred, suspended, proposed for
debarment, declared ineligible, or voluntarily excluded from
participating in covered transactions by any Federal department
or agency, 2 CFR 180.335;.

(2) Have not within a three-year period preceding this
proposal been convicted of or had a civil judgment rendered
against them for commission of fraud or a criminal offense in
connection with obtaining, attempting to obtain, or performing a
public (Federal, State, or local) transaction or contract under a
public transaction; violation of Federal or State antitrust statutes
or commission of embezzlement, theft, forgery, bribery,
falsification or destruction of records, making false statements,
or receiving stolen property, 2 CFR 180.800;

(3) Are not presently indicted for or otherwise criminally or
civilly charged by a governmental entity (Federal, State or local)
with commission of any of the offenses enumerated in paragraph
(a)(2) of this certification, 2 CFR 180.700 and 180.800; and

(4) Have not within a three-year period preceding this
application/proposal had one or more public transactions
(Federal, State or local) terminated for cause or default. 2 CFR
180.335(d).

(5) Are not a corporation that has been convicted of a felony
violation under any Federal law within the two-year period
preceding this proposal (USDOT Order 4200.6 implementing
appropriations act requirements); and

(6) Are not a corporation with any unpaid Federal tax liability
that has been assessed, for which all judicial and  administrative
remedies have been exhausted, or have lapsed, and that is ,ﬁ

S th

being paid in a timely manner pursuant to an ag;

b. Where the prospectlve participant is to any

of the statements in this cergficati prospective
participant should attach an explana osal. 2 CFR
180.335 and 180.340.

EE I
3. Instructions for Cer@#ficatidf) — Lower Tier Participants:

(Applicable to al
tier transactions I
cost $25,0

cts, purchase orders, and other lower
ior FHWA approval or estimated to
2 CFR Parts 180 and 1200). 2 CFR

and submitting this proposal, the prospective
articipant is providing the certification set out below.

e certification in this clause is a material representation
of fact upon which reliance was placed when this transaction was
entered into. If it is later determined that the prospective lower
tier participant knowingly rendered an erroneous certification, in
addition to other remedies available to the Federal Government,
the department, or agency with which
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this transaction originated may pursue available remedies,
including suspension and/or debarment.

c. The prospective lower tier participant shall provide
immediate written notice to the person to which this proposal is
submitted if at any time the prospective lower tier participant
learns that its certification was erroneous by reason of changed
circumstances. 2 CFR 180.365.

d. The terms ‘"covered transaction," "debarre
"suspended," "ineligible," "participant," "person," "princip
and "voluntarily excluded," as used in this clause, are
in 2 CFR Parts 180, Subpart I, 180.900 — 180.1020,
You may contact the person to which this proposal i is
for assistance in obtammg a copy of those reg

a covered transaction with a recipient or subr®ipient of Federal
funds (such as the prime eneral contractor). “Lower Tier
Participant” refers any ipant ﬁ) has entered into a
covered transactign with a r Parficipant or other Lower

Tier Participants ontfactors and suppliers).

e. The prospective gwer tier participant agrees by
submitting ghis proposal that, should the proposed covered
transactlon entered into, it shall not knowingly enter into any

red ineligible, or voluntarily excluded from
is covered transaction, unless authorized by

P or agency with which this transaction
rigifh®ed. 2 CFR 1200.220 and 1200.332.

f. The prospective lower tier participant further agrees by
submitting this proposal that it will include this clause titled
"Certification Regarding Debarment, Suspension, Ineligibility
and Voluntary Exclusion-Lower Tier Covered Transaction,"
without modification, in all lower tier covered transactions and
in all solicitations for lower tier covered transactions exceeding
the $25,000 threshold. 2 CFR 180.220 and 1200.220.

g. A participant in a covered transaction may rely upon a
certification of a prospective participant in a lower tier covered
transaction that is not debarred, suspended, ineligible, or
voluntarily excluded from the covered transaction, unless it
knows that the certification is erroneous. A participant is
responsible for ensuring that its principals are not suspended,
debarred, or otherwise ineligible to participate in covered
transactions. To verify the eligibility of its principals, as well as
the eligibility of any lower tier prospective participants, each
participant may, but is not required to, check the System for
Award Management website (https:/www.sam.gov/), which is
compiled by the General Services Administration. 2 CFR
180.300, 180.320, 180.330, and 180.335.

h. Nothing contained in the foregoing shall be construed to
require establishment of a system of records in order to render in
good faith the certification required by this clause. The
knowledge and information of participant is not required to
exceed that which is normally possessed by a prudent person in
the ordinary course of business dealings.

i. Except for transactions authorized under paragraph e of
these instructions, if a participant in a covered transaction
knowingly enters into a lower tier covered transaction with a
person who is suspended, debarred, ineligible, or voluntarily

62


https://www.sam.gov/

HO-0010B Required Contract Provisions Federal-Aid Construction Contracts NCDOT Statewide
ITS

Resilience Project

cooperative agreement, the undersigned shall complete and submit
Standard Form-LLL, "Disclosure Form to Report Lobbying," in
accordance with its instructions.

excluded from participation in this transaction, in addition to other
remedies available to the Federal Government, the department or
agency with which this transaction originated may pursue available

remedies, including suspension and/or debarment. 2 CFR 180.325. 2. This certification is a material representation of fact upon which

PSR reliance was placed when this transaction was made or entered into.
Submission of this certification is a prerequisite for making or
entering into this transaction imposed by 31

U.S.C. 1352. Any person who fails to file the required certification
shall be subject to a civil penalty of not less than

$10,000 and not more than $100,000 for each such failure.

4. Certification = Regarding Debarment, Suspension,
Ineligibility and Voluntary Exclusion--Lower Tier Participants:

a. The prospective lower tier participant certifies, by
submission of this proposal, that neither it nor its principals:

3. The prospective participant also agrees by submittj

(1)is presently debarred, suspended, proposed for or proposal that the participant shall require that the

debarment, declared ineligible, or voluntarily excluded from this certification be included in all lower tier s
participating in covered transactions by any Federal department e).(ceed $100’OQO and that all such
or agency, 2 CFR 180.355; disclose accordingly.

(2) is a corporation that has been convicted of a felony XII. USE OF UNITED STATES-FL
violation under any Federal law within the two-year period
preceding this proposal (USDOT Order 4200.6 implementing
appropriations act requirements); and

This provision is applicable to all F -aid construction
contracts, design-build contracts, su®Contracts, lower-tier
subcontracts, purchase @lers, lease agreements, or any other

(3) is a corporation with any unpaid Federal tax liability that covered transaction. 46 t Sﬂ

has been assessed, for which all judicial and administrative
remedies have been exhausted, or have lapsed, and thatis not
being paid in a timely manner pursuant to an agreement with
the authority responsible for collecting the tax liability.
(USDOT Order 4200.6 implementing appropriations act
requirements)

This requiremen plie aterial or equipment that is
acquired for a sp ederal-aid highway project. 46 CFR
381.7. It is not applic to goods or materials that come into

inventories ipdependent of an FHWA funded-contract.

shipments (or shipments across the Great
ssary for materials or equipment acquired for a
id construction project, the bidder, proposer,
tractor, or vendor agrees:

b. Where the prospective lower tier participant is unable to
certify to any of the statements in this certification, such
prospective participant should attach an explanation to this

proposal. utilize privately owned United States-flag commercial
Pan—_— vessels to ship at least 50 percent of the gross tonnage
(computed separately for dry bulk carriers, dry cargo liners,

XI. CERTIFICATION REGARDING USE OF CONTRACT and tankers) inVOIVed, whenever Shlpplng any equipment,
FUNDS FOR LOBBYING material, or commodities pursuant to this contract, to the

extent such vessels are available at fair and reasonable rates
for United States-flag commercial vessels. 46 CFR 381.7.

This provision is applicable to all Federal-aig pstruction
contracts and to all related subcontracts which exg Q

$100,000. 49 CFR Part 20, App. A.
1. The prospective participant certi b gPnd submitting
s r

2. To furnish within 20 days following the date of loading for
shipments originating within the United States or within 30
working days following the date of loading for shipments
originating outside the United States, a legible copy of a rated,

:}ll;st;bld or proposal, to the best of hi ge and belief, ‘on-board’ commercial ocean bill-of-lading in English for each
shipment of cargo described in paragraph (b)(1) of this section

a. No Federal appropriated fu veJeen paid or will be paid, to both the Contracting Officgr (through the prime contra(_:tor in
by or on behalf of the un he y person for influencing the case of subcontracto_r blIIs-of—I_adlng) and to the Offlc_:g of
or attempting to influencdlan offfer or employee of any Federal Cargo and Commercial Sealift (MAR-620), Maritime
agency, a Membe ! an officer or employee of Admmlstratlon, Washmg?on, DC 20599. (MARAD requires
Congress, or an cgilfloyc®af a Member of Congress in connection copies of the ocean carrier's (master) bills of lading, certified
with the awardin; any Wederal contract, the making of any onboard, dated, with rates and charges. These bills of lading

Federal gra of any Federal loan, the entering into of may contain business sensitive information and therefore may
ement, and the extension, continuation, be submitted directly to MARAD by the Ocean Transportation
t, or modification of any Federal contract, Intermediary on behalf of the contractor). 46 CFR 381.7.

operative agreement.

nds other than Federal appropriated funds have been
paid of will be paid to any person for influencing or attempting to
influence an officer or employee of any Federal agency, a Member
of Congress, an officer or employee of Congress, or an employee
of a Member of Congress in connection with this Federal contract,
grant, loan, or
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ATTACHMENT A - EMPLOYMENT AND MATERIALS
PREFERENCE FOR APPALACHIAN DEVELOPMENT
HIGHWAY SYSTEM OR APPALACHIAN LOCAL ACCESS
ROAD CONTRACTS (23 CFR 633, Subpart B, Appendix B)
This provision is applicable to all Federal-aid projects funded
under the Appalachian Regional Development Act of 1965.

1. During the performance of this contract, the contractor
undertaking to do work which is, or reasonably may be, done as
on-site work, shall give preference to qualified persons who

regularly reside in the labor area as designated by the DOL : ’
wherein the contract work is situated, or the subregion, or the
Appalachian counties of the State wherein the contract work is :

situated, except:

a. To the extent that qualified persons regularly residing in  the
area are not available.

b. For the reasonable needs of the contractor to employ
supervisory or specially experienced personnel necessary to
assure an efficient execution of the contract work.

c. For the obligation of the contractor to offer employment to ﬂ
present or former employees as the result of a lawful collective
bargaining contract, provided that the number of nonresident
persons employed under this subparagraph (1¢) shall not exceed
20 percent of the total number of employees employed by the
contractor on the contract work, except as provided in subparagraph
(4) below.

2. The contractor shall place a job order with the State
Employment Service indicating (a) the classifications of the
laborers, mechanics and other employees required to perform  th
contract work, (b) the number of employees required in each
classification, (c) the date on which the participant  estimates such
employees will be required, and (d) any other pertinent information
required by the State Employment Service to complete the job
order form. The job order may be placed with the te
Employment Service in writing or by telephone. [§during the®urse
of the contract work, the information submitted the contractor
in the original job order  is substantially modif participant
shall promptly notify ~ the State Employment

3. The contractor shall give full cqusidey all qualified  job
applicants referred to him by the Service.
The contractor is not required to gra any job
applicants who, in his opinion, ified to  perform the
classification of work require

4. If, within one week flillowi placing of a job orderby  the
contractor with te ployment Service, the State
Employment S i le to refer any qualified job
applicants to th or less than the number requested,

the State E t Service will forward a certificate to the
i the unavailability of applicants. Such
ade a part of the contractor's permanent
pon receipt of this certificate, the contractor may
sons who do not normally reside in the labor area to
ns covered by the certificate, notwithstanding the
s of subparagraph (1c) above.

5. The provisions of 23 CFR 633.207(e) allow the contracting
agency to provide a contractual preference for the  use of mineral
resource materials native to the Appalachian region.

6. The contractor shall include the provisions of Sections 1
through 4 of this Attachment A in every subcontract for work
which is, or reasonably may be, done as on-site work.
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MINIMUM WAGES

(07-21-09)

FEDERAL:

STATE:

Z-5
The Fair Labor Standards Act provides that with certain exceptions every employer
must pay wages at the rate of not less than SEVEN DOLLARS AND TWENTY
FIVE CENTS ($7.25) per hour.
The North Carolina Minimum Wage Act provides that every employer sh ayWo
each of his employee’s wages at a rate of not less than SEVEN DO
TWENTY FIVE CENTS ($7.25) per hour.
The minimum wage paid to all skilled labor employed o 'Qct shall be
SEVEN DOLLARS AND TWENTY FIVE CENTS ($7.25) fer hipur.

The minimum wage paid to all intermediate labor employed on tifis contract shall be
SEVEN DOLLARS AND TWENTY FIVE CENTS ) Iqr hour.

The minimum wage paid to all unskilled lab is contract shall be SEVEN
DOLLARS AND TWENTY FIVE CENTS ($7.25) ®r hour.

The determination of the intent of the application ts to the project's contract shall be the
Design-Build Team's responsibility.

The Design-Build Team shall have no clai 9! the Department of Transportation for any
changes in the minimum wage laws, State or F&eral. It is the responsibility of the Design-Build
Team to be fully informed of all Federal and S®w€ Laws affecting the project's contract.

o

Y4

\&
0@
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**%* STANDARD SPECIAL PROVISIONS ***
(10-23-17) (Rev. 1-16-24)

DIVISION ONE OF STANDARD SPECIFICATIONS

Division One of the 2024 NCDOT Standard Specifications for Roads and Strugfures
(Standard Specifications) shall apply except as follows:

Definitions: Throughout Division One of the Standard Specifications , the teryg
is replaced with “Design-Build Team”, the term “Bidder” is replaced with “Pro
“Bid” is replaced with “Price Proposal,” and the phrase “lowest ResponsiblofMie g’ igreplaced
with “responsible Proposer with the lowest adjusted price.” Throughout AMiclgd102-Z, the term
“State Contractual Services Engineer” is replaced with “State Prequalification gineer”. The
replacement of “Contractor” with “Design-Build Team” does notgpply to Article 102-2. The

replacement of the above terms also does not apply when the terms arwf a phrase (e.g. bid
bond, prime contractor, total amount bid, etc.)

Deletions: Articles / Subarticles 102-3(B), 102-4, 102-8(B)W102-9(C)(2), 103-2(B), and
103-4(B) of the Standard Specifications are deleted from [§gsign-Build Contracts.

Modifications: The remainder of this Standard Nl ovision includes modifications to
Division One of the Standard Specifications.

SECTYON 101
QEFINPTION OF TERMS

Page 1-3, Article 101-3, replac @ dd certain definitions as follows:

ADDITIONAL WOR
Additional work is ich results from a change or alteration to the contract and for which
there are contragf uni es in the original contract or an executed supplemental agreement.

ADVERTE T

p vertisement inviting Statements of Qualifications for the design and construction of
speci jects.

D

The decision of the Department of Transportation to accept the Technical and Price Proposals of
the selected Design-Build Team for work which is subject to the furnishing of payment and
performance bonds, and such other conditions as may be otherwise provided by law, the Request
for Proposals, and the Standard Specifications.
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CONTRACT

The executed agreement between the Department and the successful Proposer, covering the
performance of, and compensation for, the work. The term contract is all inclusive with reference
to all written agreements affecting a contractual relationship and all documents referred to
therein. The contract shall include, but not be limited to, the Request for Proposals, the Tecj#fiical
Proposal, the Price Proposal, the printed contract form and attachments, contract bonds, ffan
and associated special provisions prepared by the Design-Build Team, standard spgCi 1
and supplemental specifications, standard special provisions and project spegial "proffisigns

contained in the Request for Proposals or as developed by the Design-Build Ted pted
by the Department, and all executed supplemental agreements. The contrac ‘ tute one
instrument.

DATE OF AVAILABILITY

.

That date, established as set forth in the Request for Proposalsgby t is anticipated that the
Contract will be executed and sufficient design efforts or wor s Within the project limits will
be available for the Design-Build Team to begin the controlling opMations or design.

DESIGN-BUILD

A form of contracting in which the succes l®un ertakes responsibility for both the

design and construction of a project.
DESIGN-BUILD TEAM

An individual, partnership, jointgenture, corporation or other legal entity that furnishes the
necessary design and constructi ices, whether by itself or through subcontracts.

DESIGN-BUILD PRK@
n

A proposal to cont isting of a separately sealed Technical Proposal and a separately
sealed Price Pr mitted in response to a Request for Proposals on a Design-Build
project. G

PLANS

pré Q plans, Standard Drawings, working drawings and supplemental drawings, or
eprodiictions thereof, accepted by the Engineer, which show the location, character, dimensions
tails of the work to be performed. Unless noted otherwise within the Request for
Proposals, the term “plans” refers to plans as developed by the Design-Build Team and accepted
by the Department.
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(A) Standard Drawings
Drawings approved for repetitive use, showing details to be used where appropriate. All
Standard Drawings approved by the Department plus subsequent revisions and additions.

Standard Drawings are available for purchase from:

State Contract Officer
1591 Mail Service Center
Raleigh, NC 27699-1591 :

Department-furnished drawings distributed in concert with a Request for gposals, or as
developed by the Design-Build Team.

(B) Preliminary Plans

(C) Project Plans ﬂ
Construction drawings prepared, sealed and completed by\ Design-Build Team, or as
provided by the Department, that contain specific dgtails and dimensions peculiar to the
work. \

(D) Working Drawings and Supplemental Dgawaags

Supplemental design sheets, shop drawings, §r similar data which the Design-Build Team is
required to submit to the Engineer.

(E) As-Built Plans ,
Coordinately correct menting the details, dimensions and locations of the
completed work.

PRICE PROPOSAQ\

The offer of a Pgopo$%r, submitted on the prescribed forms, to perform the work and furnish the

labor and @ the price quoted.
PRO

n infividual, partnership, firm, corporation, LLC, or joint venture formally submitting a
cal Proposal and Price Proposal in response to a Request for Proposals.

REQUEST FOR PROPOSALS

The paper document provided by the Department that the Proposer uses to develop his paper
offer to perform the work at designated bid prices.
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RIGHT OF WAY
The land area shown on the plans as right of way within which the project is to be constructed.
SCHEDULE OF VALUES

A schedule of work items necessary to complete work, along with the progress of each\gor
item, primarily for the purpose of partial payments.

TABLE OF QUANTITIES

A listing of work items (corresponding to the items in the Trns*port®pay item list) that
contributes to a project completion. The table shall include estimated quantiti r each work
item.

TECHNICAL PROPOSAL

A submittal from a Proposer, in accordance with the Request &posals requirements, for the
purpose of final selection. The Technical Proposal is deffged to also include any supplemental
information requested by the Department from a Pr jor to opening bids.

SECJ1

PROPOSAL REQUIRE AND CONDITIONS

Page 1-9, delete Article 102-1 and repl%e with the following:

102-1 INVITATION ID

prequalified contractor ther contracting firms, material suppliers and other interested
parties who have re e placed on the Invitation to Bid mailing list, informing them
that Statements of igations and Design-Build Proposals will be received for the design and
construction of ojects. Such invitation will indicate the contract identification number,
length, locat] dJescriptions; a general summary of the scope of work to be performed; and
informatiogfon WQw to receive a Request for Qualifications.

After the advertisement ha@Q de, an Invitation to Bid will be made available to known
b

§ 1ll be advertised in daily newspapers throughout the state before the Price Proposal
openi
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Page 1-12, delete Article 102-3 and replace with the following:

102-3 CONTENTS OF REQUEST FOR PROPOSALS

A Request for Proposals will be furnished by the Department to the selected Proposers from
among the respondents to the Request for Qualifications. Each Request for Proposals be
marked on the front cover by the Department with an identifier of the Proposer to who 1

being furnished. This Request for Proposals will state the location of the project and @ill'§ho
schedule of contract items for which Technical and Price Proposals are invited.
the dates and times Technical and Price Proposals are to be submitted and
Proposals will be opened. The Request for Proposals will also include
requirements that vary from or are not contained in any preliminary d
standard specifications.

The Request for Proposals will also include the printed contract fi gnature sheets for
execution by both parties to the contract. In the event the rded the contract,
execution of the Request for Proposals by the Proposer is c d the same as execution of

the contract.

Standard specifications, sealed plans specifically { X as the Department’s responsibility
and other documents designated in the Request fi osa¥s shall be considered a part of the
Request for Proposals whether or not they age agach®d tRerefo. All papers bound to the Request
for Proposals are necessary parts thereof and s e detached, taken apart, or altered.

The names and identity of each prospective M#8poser that receives a copy of the Request for
Qualifications for the purposes of subm g a Statement of Qualifications shall be made public,

except that a potential Proposer Sgho obtains a Request for Qualifications may, at the time of
ordering, request that his name v confidential.

sed for the sum of $25 each. The copy of the Final Request for

One copy of the Fina or Proposals will be furnished to each prospective Proposer.
Additional copies ma &

Proposals marked w, oposer’s name and prequalification number shall be returned to the
Department as t 1’s Price Proposal

followi

Page 1-14@2-7, 4t paragraph, delete the first two sentences and replace with the
ctails n in the subsurface investigation report are preliminary only. The subsurface

invest@ation and subsurface report, if provided, is done so for information purposes only.

Pages 1-14, delete Article 102-8 and replace with the following:

102-8 PREPARATION AND SUBMISSION OF BIDS

All Price Proposals shall be prepared and submitted in accordance with the following
requirements:
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1. The Request for Proposals provided by the Department shall be used and shall not be
taken apart or altered. The Price Proposal shall be submitted on the same form, which has
been furnished to the Proposer by the Department as identified by the Proposer’s name
marked on the front cover by the Department.

2. All entries including signatures shall be written in ink.

3. The Proposer shall submit a lump sum or unit price for every item in thgR
Proposals. The lump sum or unit prices bid for the various contract items

S 1tten
in figures.

4. An amount bid shall be entered in the Request for Proposals for every i and the price
shall be written in figures in the "Amount Bid" column in thg Request for'Proposals.

5. An amount bid shall be entered in the Request for Prgposa \g'y item on which a
unit price has been submitted. The amount bid for ea m other than lump sum items
shall be determined by multiplying each unit bid price by quantity for that item and
shall be written in figures in the Amount Bid colun% in the Request for Proposals.

6. The total amount bid shall be written in figuig in We proper place in the Request for
Proposals. The total amount bid shall begdetcRgifed ¥y adding the amounts bid for each
lump sum item.

7. Changes in any entry shall be made b rking through the entry in ink and making the
correct entry adjacent thereto ir’lk. A representative of the Proposer shall initial the
change in ink.

8. The Price Proposal operly executed. To constitute proper execution, the Price
Proposal shall X in strict compliance with the following:

a. Ifa Pric 1 is by an individual, it shall show the name of the individual and
by the individual with the word "Individually" appearing under the

re.§f the individual operates under a firm name, the Price Proposal shall be
e name of the individual doing business under the firm name.

e Price Proposal is by a corporation, it shall be executed in the name of the
orporation by the President, Vice President, or Assistant Vice President. It shall be
attested by the Secretary or Assistant Secretary. The seal of the corporation shall be
affixed. If the Price Proposal is executed on behalf of a corporation in any other
manner than as above, a certified copy of the minutes of the Board of Directors of
said corporation authorizing the manner and style of execution and the authority of
the person executing shall be attached to the Price Proposal or shall be on file with the
Department.
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c. If the Price Proposal is made by a partnership, it shall be executed in the name of the
partnership by one of the general partners.

d. If the Price Proposal is made by a limited liability company, it shall be signed by the
manager, member, or authorized agent.

e. If the Price Proposal is made by a joint venture, it shall be executed by each
joint venturers in the appropriate manner set out above. In addition, the efCcuflion

the joint venturers shall appear below their names.
9. The Price Proposal shall not contain any unauthorized additions, del Qditional
bids.

10. The Proposer shall not add any provision reserving the righgto accept or’ reject an award
or to enter into a contract pursuant to an award. ﬂ

11. The Price Proposal shall be accompanied by a bid le the form furnished by the
Department or by a bid deposit. The bid bond shall be comMetely and properly executed
in accordance with the requirements of Article 10R-10 and as modified herein. The bid
deposit shall be a certified check or cashier ijaccordance with Article 102-10 and
as modified herein. \

12. The Price Proposal shall be placed in ®ge ackage and shall have been delivered to,
and received by, the Department prior to e time specified in the Request for Proposals.

Page 1-18, Article 102-10, 3+ parag@h, delete the fifth sentence and replace with the
following:

The condition of the bid bo eposit is: the Principal shall not withdraw its bid within 75
days after the submit same, and if the Department shall award a contract to the
Principal, the Principal Wga ithin 14 calendar days after the written notice of award is
received by him, ent and performance bonds with good and sufficient surety as

required for thegdai erformance of the contract and for the protection of all persons
supplying labor §nd faterials in the prosecution of the work.

@e 102-10, delete the end of the Article beginning with, and inclusive of, the

ages§-19, delete Article 102-12 and replace with the following:
102-12 WITHDRAWAL OR REVISION OF BIDS
A Design-Build Team will not be permitted to withdraw its Technical Proposal and / or Price

Proposal after they have been submitted to the Department, unless allowed under Article 103-3
or unless otherwise approved by the Chief Engineer.
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Page 1-19, delete Article 102-13 and replace with the following:
102-13 RECEIPT AND OPENING OF BIDS

Price Proposals from short-listed Proposers will be opened and read publicly on the date and
time indicated in the Request for Proposals. The Technical Scores of the previously congfcted

evaluation of the Technical Proposals will also be read publicly in accordance wi
procedures outlined in the Request for Proposals. Proposers, their authorized agent%

interested parties are invited to be present.

Page 1-19, Article 102-14, replace the 1% paragraph with the following: (LQ

102-14 REJECTION OF BIDS
Any Price Proposal submitted which fails to comply with al 6te requirements of
Articles 102-8, 102-9 or 102-10, or with the requirements of tle pro ope¢ and specifications
shall be considered irregular and may be rejected. A Price P al'that does not contain costs
for all items in the Request for Proposals shall be considered irreguM and may be rejected.
SECTIO

AWARD AND EXECUTE FYONTRACT
Page 1-21, delete Article 103-1 and replace following:
103-1 CONSIDERATION OF}RI PROPOSALS

After the Price Proposals are opgigd and read, they will be tabulated. The Price Proposal and
Technical Score of the Technicd % psal will be made available in accordance with procedures
outlined in the Request for O%S. In the event of errors, omissions, or discrepancies in the
Price Proposal, correct @Price Proposal will be made in accordance with the provisions
of Article 103-2. Suc bid prices will be used to determine the lowest adjusted price.

The ri sgserved to reject any or all Price Proposals, to waive technicalities, to request the

O%ﬁ the lowest adjusted price to submit an up-to-date financial and operating

tate o advertise for new Price Proposals, or to proceed to do the work otherwise, if in the
judgmiint of the Department, the best interests of the State will be promoted thereby.

Page 1-21, Subarticle 103-2(A), add items (8) and (9) as follows:

(8) Discrepancy in the “Total Amount Bid” and the addition of the “Amount Bid”
for each line Item
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In the case of the Total Amount Bid does not equal the summation of each Amount
Bid for the line items, the summation of each Amount Bid for the line items shall be
deemed to be the correct Total Amount Bid for the entire project.

(9) Omitted Total Amount Bid - Amount Bid Completed

If the Total Amount Bid is not completed and the Amount Bid for all line it 1
completed the Total Amount Bid shall be the summation of the AmountfBidfor
the line items.

Page 1-24, Subarticle 103-4(A), first paragraph, replace the 3" and 4% t ith the
following:

of Price Proposals, except with the consent of the responsible Prop it the lowest adjusted
price the decision to award the contract to such bidder may begdela as long a time as may
be agreed upon by the Department and such Proposer. In t sehce of such agreement, the
Proposer may withdraw his Price Proposal at the expiration of the % days without penalty if no
notice of award has been issued.

Page 1-24, Subarticle 103-4(B), first paragr \%ce the first sentence with the
following: 6

A Proposer who desires to submit a Price Prop@sal on more than one project on which Price
Proposals are to be opened in the same lettin®#hd who desires to avoid receiving an award of
more projects than he is equipped to Mdle, may submit a Price Proposal on any number of
projects but may limit the totaNamount of work awarded to him on selected projects by
completing the form Award Li an Multiple Projects for each project subject to the award

limit.
Page 1-25, Article IO?v\che 15t and 2" paragraphs and replace with the following:

ished as a bid deposit will be retained until after the contract bonds
the successful Proposer, at which time the checks that were furnished as

Where award is to be made, the notice of award will be issued wit&' 75 days affer the submittal

SECTION 104
SCOPE OF WORK

-26, delete Article 104-1 and replace with the following:
104-1 INTENT OF CONTRACT

The intent of the contract is to prescribe the work or improvements that the Design-Build Team
undertakes to perform, in full compliance with the contract documents. In case the method of
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construction or character of any part of the work is not covered by the contract, this section shall
apply. The Design-Build Team shall perform all work in accordance with the contract or as may
be modified by written orders, and shall do such additional, extra, and incidental work as may be
considered necessary to complete the work to the full intent of the contract. Unless otherwise
provided elsewhere in the contract, the Design-Build Team shall furnish all implements,

machinery, equipment, tools, materials, supplies, transportation, and labor necessary the
design, prosecution and completion of the work.

Page 1-26, Article 104-3, replace “plans or details of construction” with “c ct’lingall
instances within this Article.

SECTION 105

CONTROL OF WORK
Pages 1-40, delete Article 105-2 and replace with the following: ﬂ
105-2 PLANS AND WORKING DRAWINGS \

All plans shall be supplemented by such approved wdgking drawings as are necessary to
adequately control the work. Working drawings by the Design-Build Team and
approved by the Engineer shall consist of such§gcWjled Jdrawings as may be required to
adequately control the work. They may incl e%eets, shop drawings, erection drawings,
falsework drawings, cofferdam drawings, ben WfErams for reinforcing steel, catalog cuts, or
any other supplementary drawings or similar,d@a required of the Design-Build Team. When
working drawings are approved by the Enginecr, such approval shall not operate to relieve the
Design-Build Team of any of hi respmﬁ)ility under the contract for the successful completion
of the work.

Changes on shop drawings oval and / or distribution shall be subject to the approval of

the Engineer and he shx hed a record of such changes.

Page 1-41, Article l@ d the following after the 3¢ paragraph:

The Design-Bu am shall bear all the costs of providing the burden of proof that the

nonconforgfingQork is reasonable and adequately addresses the design purpose. The Design-
al

Build bear all risk for continuing with nonconforming work in question until it is
P
he EBgineer may impose conditions for acceptance of the nonconforming work. The Design-
eam shall bear all costs for fulfilling the conditions.
The decisions whether the product satisfies the design purpose, whether the nonconforming work

is reasonably acceptable and the conditions for acceptance are at the sole discretion of the
Engineer.
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Pages 1-41, delete Article 105-4 and replace with the following:

105-4 COORDINATION OF PLANS, SPECIFICATIONS, SUPPLEMENTAL
SPECIFICATIONS, AND SPECIAL PROVISIONS

The Request for Proposals, all construction Plans, the Standard Specifications, Suppleggntal
Specifications and Special Provisions and all supplementary documents are essential parts

contract and a requirement occurring in one is as binding as though occurring in alff y
complementary and describe and provide the complete contract.
In case of discrepancy or conflict, the order in which they govern shall be as Q
(A) Request for Proposals, in which Project Special Provisions govern dard Special
Provisions

4

(B) Technical Proposal from the Design-Build Team

(C) Accepted Plans and Details from the Design-Build Team, oMsealed plans provided by the
Department, as applicable

(D) Standard Drawings &

(E) Standard Specifications

Where dimensions on the plans are given or c0e computed from other given dimensions they
shall govern over scaled dimensions.

The Design-Build Team shall ta advantage of any error or omission in the plans, estimated
ent the Design-Build Team discovers an error or omission,

quantities, or specifications

he shall immediately n& gineer.
Page 1-43, delete A -9 and replace with the following:
105-9 @‘RUCTION STAKES, LINES, AND GRADES

The Degi @ Team shall be responsible for all surveying, construction staking and layout

requir, h® performance of the work. The Design-Build Team shall be responsible for the

rac lines, slopes, grades and other engineering work which the Design-Build Team
rovidis under this contract.

SECTION 106
CONTROL OF MATERIAL

Page 1-49, Article 106-2, add the following after the second paragraph:
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Prior to beginning construction, the Design-Build Team shall provide a Table of Quantities as
described in Article 101-3 of these specifications.

The Table of Quantities Work Items shall correspond to Pay Items as defined in the Standard
Specifications. These Work Items have associated Materials and Conversion Factors. For
non-standard Work Items, a Generic Work Item with the correct Unit of Measure an an
appropriate category will be used. For example, “GENERIC TRAFFIC CONTROL ITEM

or “GENERIC RETAINING WALL ITEM - LF”. For these Generic Work Items, Mafri

be defined and appropriate conversion factors submitted.

An initial Table of Quantities shall be submitted no later than 30 calendar @ date of
award. The Table of Quantities shall be updated and resubmitted within 14 ®aysgof when a set of
Plans is sealed as Release for Construction (RFC) Plans, and whenever the ¢ substantial

changes to the Quantities on previously incorporated RFC Plans. !

Quantities shall indicate that the information accurately rep ts' the materials used for the
work performed for which payment is requested, and be notari by a Design-Build Team
representative.

Page 1-50, Article 106-6, add the following after f\t agraph:

For items normally pretested by the Depa e Design-Build Team shall provide a
minimum of 30 days notice prior to the beginfng of production of the items for this project
along with final approved shop drawings.

A Certified Table of Quantities shall be submitted with each & ﬁCertiﬁed Tables of

C)Q}Q
N\
>

77



HO-0010B Division One of Standard Specifications NCDOT Statewide ITS
Resilience Project

SECTION 108
PROSECUTION AND PROGRESS

Page 1-63, Article 108-2, replace the 2" paragraph with the following:

The Design-Build Team shall submit a Progress Schedule for review within thirty (30) ¢
days of receiving Notice of Award. The Department will review the Progress Sche
twenty-one (21) calendar days of receipt. The Design-Build Team shall make any§ne
corrections and adjustments to the Progress Schedule as necessitated by the DepagfMgat’s Feffew
within seven (7) calendar days. The Department will review the revised Pr edule

within seven (7) calendar days of receipt.

Page 1-63, Subarticle 108-2(A)(1), add the following:

(k) Utility relocation and construction v 4

Page 1-64, Subarticle 108-2(A)(2), add the following:

(h) Critical design submittal dates

(1) Critical permitting dates

(j) Completion of right of way Qﬂ

(k) Completion of utility relocation and construction

Page 1-64, Article 108-2, add t llowing:

percentage of w eted, anticipated sequence of upcoming work (two-month
forecast), controlk ation(s), intermediate completion dates, and milestones. If any
milestones are or will not be achieved, the Design-Build Team shall provide in the
written na ails of the delay; controlling operation affected, impacts to other
operatio ns to future intermediate completion dates and milestones, and remedial
actiongfiecc®ygary to get the project back to the original completion date.

e % ete Article 108-3 and replace with the following:

08-3 PRECONSTRUCTION AND PRE-DESIGN CONFERENCES

(D) The Design-Build Tea@ vide a written narrative each month detailing the work and

The selected Design-Build Team shall meet with the Engineer for a pre-design conference
concerning the design phase of the work. This conference shall be held prior to the
commencement of work, as it is determined according to Article 108-1, and will be scheduled by
the Engineer. At the predesign conference, the Design-Build Team shall furnish authorized
signature forms and a list of all proposed subcontractors associated with the project design.
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A preconstruction conference shall be held at least ten working days before construction activity
begins. This second conference, concerning the construction phase, shall also be scheduled by
the Engineer. The Design-Build Team shall give the Engineer a minimum of 45 days written
notice before the Design-Build Team plans to begin construction activities. This will allow the
Engineer time for any environmental agency representatives involved in the permitting pigess
as well as any other pertinent entities, to be scheduled to attend the preconstruction confeNgfice:
If the Design-Build Team is responsible for utilities in accordance with Article 10

Request for Proposals, the Design-Build Team shall be responsible for coordiga he
Engineer in scheduling the utility owners attendance and for notifying the utill el T

Design-Build Team shall also be responsible for coordinating with the E
the attendance of subcontractors and others deemed appropriate, and for not®yinfk them.

At the preconstruction conference, a list of any proposed subcogtractors and” major material
suppliers associated with the construction of the project will be subv

If the contract has a DBE or WBE / MBE requirement, the ien-Build Team shall submit a
Monitoring Spreadsheet for the DBE Open-Ended Performance (OEPP) within thirty (30)

days of construction.

Nzo sals, the Design-Build Team shall
submit Transportation Management Plans 1 t ot limited to Temporary Traffic
Control Plans. The Design-Build Team sha pigfate an employee who is competent and

experienced in transportation management tofimplement and monitor the Transportation
Management Plans. The qualifications of the¥€Signated employee must be satisfactory to the

Engineer. P 4

In accordance with Article 1101-1 and the Reque

The Design-Build Team shall . a Safety Plan and designate an employee as the Safety

Supervisor. Q
Both plans shall be suMD the preconstruction conference and must be satisfactory to the

Engineer. Should th lan include activities that would place personnel on the work site,
Temporary Traf] Plans and a Safety Plan for those activities shall be submitted at the
predesign confefgnce

During e@\stmction conference, the Engineer will designate a Department employee or
emploffe will be responsible to see that the Transportation Management Plans, including
no ited to the Temporary Traffic Control Plans, and any alterations thereto are
implefented and monitored to the end that traffic is carried through the work in an effective
. If approved by the Engineer, the Design-Build Team may designate one employee to be
responsible for both the Temporary Traffic Control Plans and the Safety Plan. The Design-Build
Team shall not designate its superintendent as the responsible person for either the Temporary
Traffic Control Plans or the Safety Plan, unless approved by the Engineer.
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If the project requires the Design-Build Team or State personnel work from falsework, within
shoring, or in any other hazardous area, the Design-Build Team shall submit, as part of the
Design-Build Team's Safety Plan, specific measures that will be used to ensure worker safety.

The Design-Build Team shall also submit a program for erosion control and pollution prevention
on all projects involving clearing and grubbing, earthwork, structural work, or other constrygfion
when such work is likely to create erosion or pollution problems.

If the Design-Build Team fails to provide the required submissions, the Engineerggay orflerghe

preconstruction conference suspended until such time as they are furnished. Wor egin
until the preconstruction conference has been concluded and the Safety Pla 3 ghproved,
unless authorized by the Engineer. The Design-Build Team shall not be $ntitfed to additional

compensation or an extension of contract time resulting from any delaysfigflie to such a
suspension.

Quality Control Manager shall be responsible for implem monitoring the quality

The Design-Build Team shall designate a qualified employeegas Q Caltrol Manager. The
J& nd
control requirements of the project.

Page 1-64, Article 108-4, add the following sente\ end of this article:
The Design-Build Team shall record the progeedgngs e
minutes of the conferences to all attendees.

Page 1-65, Article 108-6, replace “40%” wit 0% in the 1% paragraph.

s&conferences and distribute the final

Page 1-66, Article 108-6, replac®35%" with “25%” in the 2"? paragraph.

Pages 1-67, delete Article

108-8 FAILIN

The Engineer wi e Design-Build Team’s progress at the time each partial pay request is
received. The ignBuild Team’s progress may be considered as unsatisfactory if, according to

the Progre@ , the projected finish date for all work exceeds the scheduled finish date by
more thz 0.

en t esign-Build Team's progress is found to be unsatisfactory as described above, the
nginer may make written demand of the Design-Build Team to state in writing the reason for
atisfactory progress and produce such supporting data as the Engineer may require or the
Design-Build Team may desire to submit. The Engineer will consider the justifications submitted
by the Design-Build Team and extensions of the completion date that have or may be allowed in
accordance with Subarticle 108-10(B) and as modified herein.

replace with the following:

AINTAIN SATISFACTORY PROGRESS

When the Design-Build Team cannot satisfactorily justify the unsatisfactory progress the
Engineer may invoke one or more of the following sanctions:
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1. Withhold anticipated liquidated damages from amounts currently due or which become
due.

2. Remove the Design-Build Team and individual managing firms of the Design-Build
Team and / or prequalified design firms from the Department’s Prequalified Bidderg#i

When any of the above sanctions have been invoked, they shall remain in effect untjff re§in

by the Engineer.
Page 1-70, Subarticle 108-10(B), add the following as the first paragrap Q

Only delays to activities which affect the completion date or intermediate con date will be
considered for an extension of contract time. No extensions will bg granted untfl a delay occurs
which impacts the project’s critical path and extends the work be hegcontract completion
date or intermediate completion date. Any extension to thegcom date or intermediate
contract date will be based on the number of calendar days tN letion date or intermediate
completion date is impacted as determined by the Engineer’s analyS.

Pages 1-70, delete Subarticle 108-10(B)(1) in its efgi
Page 1-74, delete Subarticle 108-13(D)(2) i it@
SEC%N 109
MEASUREyE AND PAYMENT
Page 1-75, Article 109-2, delet last sentence of the 1 paragraph and replace with the

following:

Payment to the Desig am will be made only for the work completed, certified and
accepted in accordan 1My the terms of the contract.

Pages 1-80, del icle 109-4(A) and replace with the following:

TIAL PAYMENTS

Partial payments will be based upon progress estimates prepared by the Engineer at least
once each month on the date established by the Engineer. Partial payments may be made
twice each month if in the judgment of the Engineer the amount of work performed is
sufficient to warrant such payment. No partial payment will be made when the total value
of work performed since the last partial payment amounts to less than $10,000.00. Partial
payments will be approximate only and will be subject to correction in the final estimate
and payment.
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When the contract includes one lump sum price for the entire work required by the
contract, partial payments for the lump sum Design-Build price shall be based on a
certified Schedule of Values submitted by the successful Design-Build Team and
approved by the Engineer. The certification shall indicate the Design-Build Team has
reviewed the information submitted and the information accurately represents thegork
performed for which payment is requested. The certified Schedule of Values_sh
submitted no later than 30 calendar days after the date of award. Each iffmfn
certified Schedule of Values shall be assigned a cost and quantity and shg idghtifged
as an activity on the Progress Schedule. A revised certified Schedule o S 1 be
submitted with each update of the Progress Schedule as described in 4#% 08, and as
modified herein, or when requested by the Engineer. A certified @pyfof the Table of
Quantities shall also be submitted with each payment request. The ceftiffcation of the
Table of Quantities shall indicate the Design-Build Team Qas reviewed*the information
submitted and the information accurately represents the mat@¥Wls fo%he work performed

for which payment is requested

When the contract includes lump sum items for poﬂ%f the work required by the
contract, and the applicable section of the Spemﬁc ions or Request for Proposals specify
the means by which the total amount bid ed in the partial pay estimates, the
Engineer will determine amounts due on t y estimate in accordance with the
applicable portion of the Specificatio roposals.

The Engineer will withhold an amount suficient to cover anticipated liquidated damages
as determined by the Engineer.

Page 1-81, Subarticle 109-5(DWdelete the 4™ and 5% paragraphs and replace with the
following:

Partial payments will r\@ on seed or any living or perishable plant materials.

Partial payment reqg Il not be submitted by the Design-Build Team until those items
requested have Q ng signed and sealed RFC Plans accepted by the Department.

Pages 1-8
1% paraz .

uilt Plans

109-10, add the following as bullets (E), (F) and (G) under the

All documents required elsewhere in this RFP

(G) Documents or guarantees to support any warranty provided by the Design Build Team
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Appendix F: FAMS Data Collection Requirements

This document serves as a guide for FAMS data collection for the Statewide ITS
Resilience project to ensure the appropriate data is collected for FAMS tool population.
Below is a breakdown for each feature class in the FAMS tool where GPS data should
be collected.

= Cabinet ID: Assign a UNIQUE cabinet ID to each ITS cabinet. (L
D

= Cabinet Type: Identify the cabinet type for each ITS cabinet (332,
TS-1, NEMA TS-2).

= Cabinet Function: Identify the cabinet function for each ITS ca®inel (Hub Cabinet,
ITS Device Cabinet, or Signal Cabinet).

= Installation Type: Determine whether the ITS cabinet isgpase-mounted or pole-
mounted. k

= Power: Identify the power service type that powerdéae
Service or Solar Panel)

= HVAC: Identify whether HVAC is present in thq ITS cabinet.

= Installation Date: Identify the date on wh% TS cabinet was installed.

binet (Metered

= Project ID: Assign a project ID based on,t ct the ITS cabinet is associated
with.

= Comments: Provide any additional'Rgt observations relevant to the ITS
cabinet.

Y4

=  Owner: Identify the ow, f the junction point infrastructure (default value is
NCDOT).
=  Type of Junctign: @J the junction point and determine the type of junction
based on the S below.
o Stan ction Box — 18" L x 11"W x 12" D
o O egyJunction Box — 30" L x 17" W x 24" D
o] @rl Oversized Junction Box — 48" L x 30" W x 36" D
ype: Determine the lid type for each junction point lid (Standard Lid

= Jun
@ Trace Wire Test Switch Hatch)
. % n Depth: Determine whether the junction point depth is buried or at grade.

er Ball: Determine whether a marker locate ball is present at the junction
point.
Date Installed: Identify the date on which the junction point was installed.
= Project ID: Assign a project ID based on the project the junction point is
associated with.
= Comments: Provide any additional notes or observations relevant to the junction
point.




=  Owner: Identify the owner of the fiber optic cable (default value is NCDOT).

= Managing Entity: Identify the entity that manages and maintains the fiber optic
cable (default value is NCDOT).

= Fiber Count: Identify the number of fiber strands for each fiber cable.

= Strand Grouping: Determine the strand grouping for each fiber cable (defa
value is 12 (BL-AQ)).

= Cable Status: Determine the status for each fiber cable (default value i
“Existing”).

= Primary Use of Cable: Determine the primary use for each fiber,
Trunk Line, Fiber Drop or Fiber Device Line).

= Date Installed: Identify the date on which the fiber cable was instalieg

= Project ID: Assign a project ID based on the project thefiber cableYs included.

= Comments: Provide any additional notes or observatio ewt to the fiber

cable.
Additional Deliverables: In addition to collecting the informa&on above about each
fiber cable, the contractor shall document and populafe the fiber allocation for each fiber
cable based on the splice enclosure document&g ected. ENSURE A UNIFORM
NAMING CONVENTION IS USED FOR THE OCATION PROCESS.

= Marker ID: Assign a UNIQUE mark to each marker ball.
= Marker Ball Type: Determine thg type of marker ball used at each marker
(Conduit Coupler or Jufsgtion Point).

= |Install Date: Identify t on which the marker ball was installed.

= Project ID: Assign based on the project the marker ball is associated
with. Q

= Comments: Pro additional notes or observations relevant to the marker

ball 0@

. As@ner: Identify the owner of the network infrastructure/conduit (default

TAENs NCDOT).
ging Entity: Identify the entity that manages and maintains the network
infrastructure/conduit (default value is NCDOT).
= Number of Conduits: Identify the number of conduits running along each span of
network infrastructure.
o NOTE: When measuring and collecting network infrastructure GPS points,
contractor SHALL collect a GPS point every 500’ along a conduit run or
until the conduit run terminates into a junction point or ITS cabinet.




= Conduit Diameter: Determine the diameter (in inches) of each conduit for each
network infrastructure span at each ITS cabinet or junction point.

= Conduit Material: Identify the conduit material for each network
infrastructure/conduit run (e.g. HDPE, PVC, Steel).

= Tracer Wire: Indicate whether a tracer wire is present along each network
infrastructure/conduit span.

= Innerduct: Indicate whether innerduct is present along each network
infrastructure/conduit span.

= Number of Innerducts: If innerduct is present, determine the numberg
innerducts along the network infrastructure/conduit spans. w

= Installation Type: Determine the type of network infrastructure/, each
span (aerial or underground).

= Structure Type: Determine the structure type of network infrastruc®/conduit
based on the installation type.

= |Install Date: Identify the date on which the junction poi ifytalled.

= Splice ID: Assign a UNIQUE splice ID to each§plice enclosure.

= Splice Installation: Determine whether t ic&enclosure is installed aerially,
underground or in a hub cabinet. \

= (Case Size: Determine/measure t sg\ splice case.

= Number of Splices: Count the num lices present in the splice enclosure.
If a reel-to-reel splice is present in the Bplice enclosure, make note of that in the

‘Comments’ field for the splic?énclo ure.
= |nstallation Date: Identi§y the d&te on which the splice enclosure was installed.

= Date Last Spliced: Ide he date on which the splice enclosure was last
modified. If splice encl IS a new installation, then the ‘Installation Date’ and
the ‘Date Las pI@ uld match.
= Project ID: As& ject ID based on the project the splice enclosure is
associated
=  Commenis: Yoyrde any additional notes or observations relevant to the splice
enclosu@
Addition* @ erables: In addition to collecting the information above for each splice
enclo tMg contractor SHALL document the splice enclosures in MicroStation using
N ITS workspace as well as a PDF of the splice detail. Both the MicroStation

CADMfile and PDF SHALL be submitted to NCDOT.




Junction Box #4
Sketch Example (,3

Conduit #3

1.25" HDPE

m (To Pole #1) (&..
!i_qu_\_\gjmm ' m D
WERER) ““‘“‘"‘:“"““"“5(~ﬁ-uwn»--

1
] Conduit #4

i (To Cabinet #1)

i i

| \.\ %j RPN

s

Conduit #2
2" PVC
(To Junction Point #3)

Con d uit #5 "m
@ @ o pole D B?S&
QR

Conduit #1
2" PVC

(To Junction Point #3) M\mm)
Junction Point Sketch Labeling Guidance TS gy s
1) Assign each conduit with an arbitrary el mf

number and destination.
2) Label each fiber cable with strand count and

destination.
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Text Box
Junction Point Sketch Labeling Guidance
1) Assign each conduit with an arbitrary number and destination.
2) Label each fiber cable with strand count and destination.

MatthewStanley
Text Box
Conduit #1
2" PVC
(To Junction Point #3)
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Text Box
Conduit #2
2" PVC
(To Junction Point #3)
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Text Box
Conduit #3
1.25" HDPE
(To Pole #1)
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Text Box
Conduit #4
1.25" HDPE
(To Cabinet #1)
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Text Box
Conduit #5
1.25" HDPE
(To Pole #2)
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Text Box
Junction Box #4 Sketch Example
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MatthewStanley
Text Box
Title Block with the following information:
- Route Name/Number, Intersection Name or Mile Marker
- ITS Device Name or Signal Cabinet ID (if applicable)

MatthewStanley
Rectangle

MatthewStanley
Text Box
Mainline Fiber Cables with the following information:
- Cable Name with Cardinal Direction (NB,SB, EB or WB)
- Route Name/Number, Intersection Name or Mile Marker
- Fiber Count with # of Buffer Tubes below Mainline Cable
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Rectangle
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Rectangle

MatthewStanley
Rectangle

MatthewStanley
Text Box
Minor Approach Fiber Cables or Device Drop Cables with the following information:
- Cable Name
- Route Name/Number, Intersection Name or Mile Marker with Cardinal Direction (NB,SB, EB or WB) or Drop Label with Device ID/Signal Cabinet ID
- Fiber Count with # of Buffer Tubes below Minor Approach Fiber Cable/ Drop Cable

MatthewStanley
Rectangle

MatthewStanley
Text Box
Minor Approach Fiber Cables or Device Drop Cables with the following information:
- Cable Name
- Route Name/Number, Intersection Name or Mile Marker with Cardinal Direction (NB,SB, EB or WB) or Drop Label with Device ID/Signal Cabinet ID
- Fiber Count with # of Buffer Tubes below Minor Approach Fiber Cable/ Drop Cable

MatthewStanley
Text Box
Drop Cable Device Splice Detail
- Cable Name
- Drop Label with Device ID/Signal Cabinet ID
- Fiber strand breakout with connections to field switch

MatthewStanley
Rectangle

MatthewStanley
Text Box
Standard Splice Detail Legend
INCLUDE ON ALL SPLICE DETAIL SHEETS
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Rectangle
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Rectangle
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Rectangle

MatthewStanley
Text Box
General Linestyle Note
If cables are existing, lines should be represented as dashed lines (Linestyle 3 in MicroStation)


Exhibit C - Fiber Allocation Table Example

pe abDle a e B e pe OI10 pe OI0 per Allocatio
aple001 Blue Blue MET_H001-002_ITS001

Y Use "Work Order Blue Orange MET_H001-002_ITS001
Y ID_cable Number" Blue Green MET_H001-002_ITS002_SOLAR-CCTV

as naming ] Blue Brown MET_H001-002_ITS002_SOLAR-CCTV
I convention for fiber | 3| SPAE =
1 allocation table. Blue ate Any unused fiber
\rrovor—cTmTcToT Blue White SPARE strands can be

classified as
WOO001_Cable001 Blue The buffor tube SPARE "SPARE" for fiber
WO001_Cable001 Blue color sequence k SPARE allocation.
WO001_Cable001 Blue reset with each pw SPARE z
WO0001_Cable001 Blue fiber cable. Et SPARE Any damaged
WO0001_Cable001 Blue Rose SPARE Eberl Strapdz can
WO001_Cable001 Blue Aqua SPARE DAMAGED" fur
WO001_Cable002 Blue Blue MET_H001-XXX_WSQM fiber allocation.
WQOO001 Cable002 Blue Orange MET_HO001-XXX_WSO
GENERAL FIBER Blue Green
ALLOCATION NOTE Blue Brown
- For each cable, the
number of rows in the Blue Slate
allocation table Blue White
should mat(_:h the Blue Red
number of fiber
strands in the cable. Blue Black
Blue Yellow

WO0001_Cable0001:

12 strands Blue Violet |

12 rows Blue Rose MET_HO001-XXX_ITS002
WO001_Cable0002: Blue Aqua MET_HO001-XXX_ITS002
96 strands Orange Blue MET_HO001-002_SS001
96 rows Orange Orange MET_H001-002_SS003

WO001_Cable002 Communication Groups/LANS

WO001_Cable002 "Region"_H"Upstream Hub"-"Downstream Hub" "LAN Type"'LAN Type #"'special designation”
WO001_Cable002

WO0001_Cable002 Options for "Region"

W0001_Cable002 - MET - for Metrolina
WO0001_Cable002 - TRD - for Triad
WO001_Cable002 - TRG - for Triangle

WO001_Cable002
WO001_Cable002
WO001_Cable002

WO001_Cable002 Options for "LAN Type"

WO001_Cable002 - ITS - ITS Devices including cameras, DMS

WO0001_Cable002 - WS - Weigh Station

WO0001_Cable002 4 - RA - Rest Areas

WO001 Cable002 - CV - Connected Vehicle Cabinets

WO00L Cable0@d - SS - Closed Loop Signal System Connections
= Py - TC - Traffic Count Stations

‘ - /' ™ _ Primary - Hub Primary Uplink to Core/Hub
_CableqC - Backup - Hub Backup Uplink to Core/Hub

WO W 02

WOO00 ahlg)02

WO001_Cable002

Upstream and Downstream Hub #s - Should be 3 digit, corresponding to NCDIT numbering
convention, if no downstream hub, just use XXX.

LAN Type # - Should be 3 digit sequential/unique numbers.

WO0001_Cable002 "Special Designation" - Could be:
WO001_Cable002 - blank if not applicable

WO001_Cable002 -"_SOLAR-CCTV"

WOOOL Cable002 -"_CRITICAL-CCTV" - IGNORE FOR NOW
WO00L Cableooz |- "_CRITICAL-DMS" - IGNORE FOR NOW
WO00L Cable02 | o

WO001_Cable002 |- tRrG H001-002_ITS001

WO001_Cabled02 | . TRD_HO05-XXX_ITS002

- MET_HO006-XXX_ITS005_CRITICAL-CCTV



MatthewStanley
Text Box
Exhibit C - Fiber Allocation Table Example

MatthewStanley
Rectangle

MatthewStanley
Text Box
Use "Work Order ID_Cable Number" as naming convention for fiber allocation table.
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MatthewStanley
Text Box
Any unused fiber strands can be classified as "SPARE" for fiber allocation.
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MatthewStanley
Text Box
Any damaged fiber strands can be classified as "DAMAGED" for fiber allocation.
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MatthewStanley
Text Box
The buffer tube color sequence reset with each fiber cable.

MatthewStanley
Text Box
GENERAL FIBER ALLOCATION NOTE
- For each cable, the number of rows in the allocation table should match the number of fiber strands in the cable.

W0001_Cable0001:
12 strands
12 rows

W0001_Cable0002:
96 strands
96 rows

ColemanDagerhardt
Text Box
Communication Groups/LANS
"Region"_H"Upstream Hub"-"Downstream Hub"_"LAN Type""LAN Type #""special designation"

Options for "Region"
 - MET - for Metrolina
 - TRD - for Triad
 - TRG - for Triangle

Upstream and Downstream Hub #s - Should be 3 digit, corresponding to NCDIT numbering convention, if no downstream hub, just use XXX.

Options for "LAN Type"
 - ITS - ITS Devices including cameras, DMS
 - WS - Weigh Station
 - RA - Rest Areas
 - CV - Connected Vehicle Cabinets
 - SS - Closed Loop Signal System Connections
 - TC - Traffic Count Stations
 - Primary - Hub Primary Uplink to Core/Hub
 - Backup - Hub Backup Uplink to Core/Hub

LAN Type # - Should be 3 digit sequential/unique numbers.

"Special Designation" - Could be:
 - blank if not applicable
  - "_SOLAR-CCTV"
 - "_CRITICAL-CCTV" - IGNORE FOR NOW
- "_CRITICAL-DMS" - IGNORE FOR NOW

Examples: 
 - TRG_H001-002_ITS001
 - TRD_H005-XXX_ITS002
 - MET_H006-XXX_ITS005_CRITICAL-CCTV


WO001_Cable002 Brown Black
WO001_Cable002 Brown Yellow
WO001_Cable002 Brown Violet
WO001_Cable002 Brown Rose
WO001_Cable002 Brown Aqua
WO001_Cable002 Slate Blue
WO001_Cable002 Slate Orange
WO001_Cable002 Slate Green
WOO001_Cable002 Slate Brown
WO001_Cable002 Slate Slate
WOO001_Cable002 Slate White
WO001_Cable002 Slate Red
WO001_Cable002 Slate Black
WOO001_Cable002 Slate Yellow
WO001_Cable002 Slate Violet
WO001_Cable002 Slate Rose
WO001_Cable002 Slate Aqua
WO0001_Cable002 White Blue
WO001_Cable002 White Orange
WO001_Cable002 White Green
WO001_Cable002 White Brown
WO001_Cable002 White Slate
WO0001_Cable002 White White
WO0001_Cable002 White Red SPARE
WO0001_Cable002 White Black SPARE
WO0001_Cable002 White Yellow SPARE
WO0001_Cable002 White Violet SPARE
WO0001_Cable002 White Ros SPARE
WO0001_Cable002 White Aqua SPARE
WO0001_Cable002 Red Blue SPARE
WO001_Cable002 Red Orange SPARE
WO001_Cable002 Red een SPARE
WO0001_Cable002 Red Brown SPARE
WO0001_Cable002 Red Slate SPARE
WO0001_Cable002 Red White SPARE
WO0001_Cable002 Red Red SPARE
WO0001_Cable002 Red Black SPARE
WO0001_Cable002 Yellow SPARE
WO0001_Cable002 Violet SPARE
WO0001_Cable002 Rose SPARE
WO0001_Cable002 Aqua SPARE
WO0001_Cable002 Blue SPARE
WOO001_CableOQiy Black Orange SPARE

Black Green SPARE

Black Brown SPARE

| Black Slate TRG_H002-TMC_Backup

WOO00NRaLbg002 Black White TRG_HO002-TMC_Backup
WO001_Cable002 Black Red TRG_H002-TMC_Primary
WO001_Cable002 Black Black TRG_H002-TMC_Primary
WO001_Cable002 Black Yellow TRG_H002-TMC_Backup
WO001_Cable002 Black Violet TRG_H002-TMC_Backup
WO001_Cable002 Black Rose TRG_H001-TMC_Primary
WO001_Cable002 Black Aqua TRG_H001-TMC_Primary
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Appendix H - Minimum Required In-Stock Quantities

Line ltem Section No. Minimum in Stock

WOOD POLE 7360000000-N 1720
GENERIC SIGNAL ITEM - CCTV WOOD POLE 7980000000-N SP
MESSENGER CABLE (1/4") 7252000000-E 1710
MESSENGER CABLE (3/8") 7264000000-E 1710
1/2" RISER WITH WEATHERHEAD 7396000000-E 1722
1" RISER WITH WEATHERHEAD 7408000000-E 1722
2" RISER WITH WEATHERHEAD 7420000000-E 1722
GENERIC SIGNAL ITEM - 1/2" RISER WITH HEAT SHRINK TUBING 7980000000-E SP
GENERIC SIGNAL ITEM - 1" RISER WITH HEAT SHRINK TUBING 7980000000-E SP
2" RISER WITH HEAT SHRINK TUBING 7432000000-E 1722
HEAT SHRINK TUBING RETROFIT KIT 7430000000-N 1722
GUY ASSEMBLY 7372000000-N 1721
METAL POLE FOUNDATION REMOVAL 7960000000-N SP
METAL POLE REMOVAL 7972000000-N SP
GENERIC SIGNAL ITEM - CCTV OR MVD METAL POLE 7980000000-N SP
SOIL TEST 7613000000-N SP
DRILLED PIER FOUNDATION 7614100000-E SP
NEW ELECTRICAL SERVICE 7575142200-N SP
GENERIC SIGNAL ITEM - REMOVE EXISTING ELECTRICAL SERVICE 7980000000-N SP
GENERIC SIGNAL ITEM - METER BASE/DISCONNECT COMBINATION PANEL 7980000000-E SP
GENERIC SIGNAL ITEM - EQUIPMENT CABINET DISCONNECT 7980000000-E SP
GENERIC SIGNAL ITEM - 3-WIRE COPPER SERVICE ENTRANCE CONDUCTORS 7990000000-E SP
GENERIC SIGNAL ITEM - 4-WIRE COPPER FEEDER CONDUCTORS 7990000000-E P ﬂ
GENERIC SIGNAL ITEM - 3-WIRE COPPER FEEDER CONDUCTORS 7990000000-E
GENERIC SIGNAL ITEM - 5/8" x10' GROUNDING ELECTRODE 7980000000-E SP
GENERIC SIGNAL ITEM - #4 SOLID BARE GROUNDING CONDUCTOR 7990000000-E SP
TRACER WIRE 7279000000-E 1715
UNPAVED TRENCHING (1)(1") 1715
UNPAVED TRENCHING (2)(2") 1715
UNPAVED TRENCHING (3)(2") 1715
PAVED TRENCHING (1)(1") 1715 0
PAVED TRENCHING (2)(2") 1715 0
PAVED TRENCHING (3)(2") 1715 0
PLOWING (1)(1") 1715 0
PLOWING (2)(2") 7300310000-E 1715 0
DIRECTIONAL DRILL (1)(2") 7301000000-E 1715 0
DIRECTIONAL DRILL (2)(2") 7301000000-E 1715 0
DIRECTIONAL DRILL (3)(2") , 7301000000-E 1715 0
BORE & JACK (3-2") & (1-4") 7276000000-E 1715 0
COMMUNICATIONS CABLE (12-FIBER) 7516000000-E 1730 1,000
COMMUNICATIONS CABLE (24-FIBER) 7516000000-E 1730 1,000
COMMUNICATIONS CABLE (48-FIBER) 7516000000-E 1730 2,500
COMMUNICATIONS CABLE (72-FIBER) 7516000000-E 1730 2,500
COMMUNICATIONS CABLE (96-FIBER) 7516000000-E 1730 2,500
COMMUNICATIONS CABLE (144-FIBER) 7516000000-E 1730 5,000
COMMUNICATIONS CABLE (288-FIBER) 7516000000-E 1730 2,500
DROP CABLE 7528000000-E 1730 2,500
REMOVE EXISTING COMMUNICATION 7575160000-E 1734 0
GENERIC SIGNAL ITEM - BACK PULI 7990000000-E SP 0
INTERCONNECT CENTER 7552000000-N 1731 2
GENERIC SIGNAL ITEM - SM@EL SRQLC OSURE (LESS THAN 48-FIBER CABLES) 7980000000-N SP 3
NCLOSURE (GREATER THAN THAN 48-FIBER CABLES) 7980000000-N SP 3
7541000000-N 1731 0
7575120000-N SP 0
7575140000-N SP 1
7980000000-N SP 0
7980000000-N SP 0
7324000000-N 1716 2
ITEM - JUNCTION BOX COVER (STANDARD SIZE) 7980000000-N SP 2
JUNCTION BOX (OVER-SIZED, HEAVY DUTY) 7348000000-N 1716 4
GENERIC SIGNAL ITEM - JUNCTION BOX COVER (OVERSIZED, HEAVY DUTY) 7980000000-N SP 4
JUNCTION BOX (SPECIAL OVERSIZED, HEAVY DUTY) 7312000000-N 1716 4
GENERIC SIGNAL ITEM - JUNCTION BOX COVER (SPECIAL OVERSIZED, HEAVY DUTY) 7980000000-N SP 4
GENERIC SIGNAL ITEM - REMOVE EXISTING JUNCTION BOX 7980000000-N SP 0
GENERIC SIGNAL ITEM - MARKER BALL (ORANGE) 7980000000-N SP 0
GENERIC SIGNAL ITEM - MARKER BALL (RED) 7980000000-N SP 5
DELINEATOR MARKER 7566000000-N 1733 5
GENERIC SIGNAL ITEM - JUNCTION BOX MARKER 7980000000-N SP 5
CONDUIT ENTRANCE INTO EXISTING FOUNDATION 7686000000-N 1752 0




GENERIC SIGNAL ITEM - MODIFY FOUNDATION FOR HUB CABINET 7980000000-N SP 0
GENERIC SIGNAL ITEM - MODIFY FOUNDATION FOR RMS CABINET 7980000000-N SP 0
GENERIC SIGNAL ITEM - MODIFY FOUNDATION FOR CCTV CABINET 7980000000-N SP 0
GENERIC SIGNAL ITEM - MODIFY FOUNDATION FOR DMS CABINET 7980000000-N SP 0
GENERIC SIGNAL ITEM - BUILDING ENTRANCE CONDUIT MODIFICATION 7980000000-N SP 0
GENERIC SIGNAL ITEM - ETHERNET EDGE SWITCH 7980000000-N SP 5
GENERIC SIGNAL ITEM - ETHERNET PATCH CABLE 7990000000-E SP 500
GENERIC SIGNAL ITEM - ETHERNET CABLE 7990000000-E SP 500
GENERIC SIGNAL ITEM - SOLAR POWER ASSEMBLY 7980000000-N SP 2
GENERIC SIGNAL ITEM - WIRELESS ETHERNET SYSTEM 7980000000-N SP 2
GENERIC SIGNAL ITEM - WIRELESS ETHERNET REPEATER SYSTEM 7980000000-N SP

GENERIC SIGNAL ITEM - DIGITAL CCTV CAMERA ASSEMBLY 7980000000-N SP

GENERIC SIGNAL ITEM - UPS 7980000000-N SP

GENERIC SIGNAL ITEM - FIELD EQUIPMENT CABINET 7980000000-N SP

GENERIC SIGNAL ITEM - CCTV CAMERA LOWERING SYSTEM 7980000000-N SP 1
GENERIC SIGNAL ITEM - VARIABLE SPEED DRILL 7980000000-N SP

GENERIC SIGNAL ITEM - DYNAMIC MESSAGE SIGN (Type 1A) 7980000000-N SP

GENERIC SIGNAL ITEM - DYNAMIC MESSAGE SIGN (Type 1C) 7980000000-N SP

GENERIC SIGNAL ITEM - DYNAMIC MESSAGE SIGN (Type 2A) 7980000000-N SP

GENERIC SIGNAL ITEM - DYNAMIC MESSAGE SIGN (Type 2C) 7980000000-N SP

GENERIC SIGNAL ITEM - DYNAMIC MESSAGE SIGN (Type 3A) 7980000000-N SP

GENERIC SIGNAL ITEM - DYNAMIC MESSAGE SIGN (Type 3C) 7980000000-N SP

GENERIC SIGNAL ITEM - DYNAMIC MESSAGE SIGN (Type 4C) 7980000000-N SP

GENERIC SIGNAL ITEM - DMS CABINET 7980000000-N SP

GENERIC SIGNAL ITEM - DMS LED MODULE REPLACEMENT

7980000000-N

GENERIC SIGNING ITEM - DMS PEDESTAL STRUCTURE

4360000000-N

0
0
2
0
0
0
2
5
2
GENERIC SIGNING ITEM - DMS ACCESS LADDER 4360000000-N SP 2
OVERHEAD FOOTING 4057000000-E SP 0
GENERIC SIGNAL ITEM - HUB CABINET 7980000000-N SP 1
GENERIC SIGNAL ITEM - HUB CABINET FOUNDATION SP 0
GENERIC SIGNAL ITEM - HUB CABINET UPS SP 2
GENERIC SIGNING ITEM - REMOVE DAMAGED POLE SP 0
GENERIC SIGNING ITEM - REMOVE DAMAGED CABINET SP 0
GENERIC SIGNING ITEM - REMOVE DAMAGED JUNCTION BOX SP 0
GENERIC SIGNING ITEM - REMOVE DAMAGED RAMP METERING SIGNAL HEAD/POLE SP 0
GENERIC SIGNING ITEM - REMOVE DAMAGED DMS ASSEMBLY SP 0
GENERIC SIGNING ITEM - REMOVE DAMAGED DMS STRUCTURE 4360000000-N SP 0
GENERIC SIGNING ITEM - REMOVE DAMAGED ITS DEVICE 4360000000-N SP 0
GENERIC MISCELLANEOUS ITEM - TREE TRIMMING 0001020000-N SP 0
SELECTIVE TREE REMOVAL, 6" , 6075000000-E 1651 0
SELECTIVE TREE REMOVAL, 10" 6075000000-E 1651 0
SELECTIVE TREE REMOVAL, 15" 6075000000-E 1651 0
SELECTIVE TREE REMOVAL, 18" 6075000000-E 1651 0
GENERIC TRAFFIC CONTROL ITEM TRAFFIC CONTROL - NO SHO CLOSURE 4600000000-N SP 0
GENERIC TRAFFIC CONTROL ITEM TRAFFIC CONTROL - RE 4600000000-N SP 0
GENERIC TRAFFIC CONTROL ITEM TRAFFIC CON 4600000000-N SP 0
GENERIC SIGNAL ITEM - RAMP METER CONTROLLE 7980000000-N SP 1
GENERIC SIGNAL ITEM - RAMP METER CABI} 7980000000-N SP 1
GENERIC SIGNAL ITEM - RAMP METER LOA 7980000000-N SP 2
GENERIC SIGNAL ITEM - RAMP METERZRSTF v‘m D (MODEL 222) 7980000000-N SP 2
GENERIC SIGNAL ITEM - RAMP ME O0P SAWCUT 7990000000-E SP 0

GENERIC SIGNAL ITEM - RAMP ME CABLE (14-2) 7990000000-E SP 250
GENERIC SIGNAL ITEM - RAMP " Il PEDESTAL WITH FOUNDATION 7980000000-N SP 2
\ EHICLE SIGNAL HEAD (12", 1-SECTION) 7980000000-N SP 1
ETER VEHICLE SIGNAL HEAD (12", 2-SECTION) 7980000000-N SP 1

TER SIGNAL CABLE 7990000000-E SP 250
7980000000-N SP 0
7980000000-N SP 0
7980000000-N SP 1
7980000000-N SP 1
FMVDS REP MENT DEVICE ONLY 7980000000-N SP 0
MVDS REPLACEMENT DEVICE ONLY 7980000000-N SP 0
MVDS CABINET 7980000000-N SP 1
MVDS POLE 7980000000-N SP 1
MVDS FOUNDATION 7980000000-N SP 0
RWIS ASSEMBLY 7980000000-N SP 0
RWIS CAMERA 7980000000-N SP 0
RWIS POLE 7980000000-N SP 0
RWIS CABINET 7980000000-N SP 0
DTB ASSEMBLY 7980000000-N SP 1
TYPE Il PEDESTAL WITH FOUNDATION 7642300000-N 1743 1




PCCTV 7980000000-N SP 0
PCMS 4420000000-N 1120 0
Mobilization for Fiber Infrastructure RM or As-Needed Work Order in Divisions 1, 2, 3, 11, 13,

or 14 (Measured Per Day On-Site) REITUTEEY SP 0
Mobilization for Device RM, Replacement, or As-Needed Work Order in Divisions 1, 2, 3, 11,

13, or 14 (Measured Per Day On-Site) 7980000000-N SP 0
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