STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
HIGHWAY DIVISION 14

PROPOSAL

DATE AND TIME OF BID OPENING: February 24, 2015 AT 2:00 PM
CONTRACT ID:  DNO0379
WBSELEMENT NO.: 45344.3.FS8

FEDERAL AlID NO.: HSIP-0023(26)

COUNTY: M acon County

TIPNO.: W-5214H

MILES: 0.63MILES

ROUTE NO.: US 23/441

LOCATION: FROM SR 1513 CAT CREEK RD TO US 441 BUSINESS

TYPE OF WORK: GRADE, DRAIN, PAVE, PAVEMENT MARKINGS, TRAFFIC
CONTROL

NOTICE:

ALL BIDDERS SHALL COMPLY WITH ALL APPLICABLE LAWS REGULATING THE PRACTICE
OF GENERAL CONTRACTING AS CONTAINED IN CHAPTER 87 OF THE GENERAL STATUTESOF
NORTH CAROLINA WHICH REQUIRES THE BIDDER 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. BIDDERS 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. NOTWITHSTANDING THESE LIMITATIONS ON
BIDDING, THE BIDDER WHO IS AWARDED ANY FEDERAL - AID FUNDED PROJECT SHALL
COMPLY WITH CHAPTER 87 OF THE GENERAL STATUTES OF NORTH CAROLINA FOR
LICENSING REQUIREMENTSWITHIN 60 CALENDAR DAY SOF BID OPENING.

THISISA ROADWAY PROJECT. BID BOND ARE REQUIRED.

NAME OF BIDDER

ADDRESS OF BIDDER
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PROPOSAL FOR THE CONSTRUCTION OF

CONTRACT No. DN00379 IN MACON COUNTY, NORTH CAROLINA
Date 2/2/2015 20

DEPARTMENT OF TRANSPORTATION,
RALEIGH, NORTH CAROLINA

The Bidder has carefully examined the location of the proposed work to be known as Contract No. DN00379; has
carefully examined the plans and specifications, which are acknowledged to be part of the proposal, the special provisions,
the proposal, the form of contract, and the forms of contract payment bond and contract performance bond; and thoroughly
understands the stipulations, requirements and provisions. The undersigned bidder agrees to bound upon his execution of
the bid and subsequent award to him by the Department of Transportation in accordance with this proposal to provide the
necessary contract payment bond and contract performance bond within fourteen days after the written notice of award is
received by him. The undersigned Bidder further agrees to provide all necessary machinery, tools, labor, and other means
of construction; and to do all the work and to furnish all materials, except as otherwise noted, necessary to perform and
complete the said contract in accordance with the 2012 Standard Specifications for Roads and Structures by the dates(s)
specified in the Project Special Provisions and in accordance with the requirements of the Engineer, and at the unit or
lump sum prices, as the case may be, for the various items given on the sheets contained herein.

The Bidder shall provide and furnish all the materials, machinery, implements, appliances and tools, and perform the work
and required labor to construct and complete State Highway Contract No. DN00379 in Macon County, for the unit or
lump sum prices, as the case may be, bid by the Bidder in his bid and according to the proposal, plans, and specifications
prepared by said Department, which proposal, plans, and specifications show the details covering this project, and hereby
become a part of this contract.

The published volume entitled North Carolina Department of Transportation, Raleigh, Standard Specifications for Roads
and Structures, January 2012 with all amendments and supplements thereto, is by reference incorporated into and made
a part of this contract; that, except as herein modified, all the construction and work included in this contract is to be done
in accordance with the specifications contained in said volume, and amendments and supplements thereto, under the
direction of the Engineer.

If the proposal is accepted and the award is made, the contract is valid only when signed either by the Contract Officer or
such other person as may be designated by the Secretary to sign for the Department of Transportation. The conditions and
provisions herein cannot be changed except over the signature of the said Contract Officer or Division Engineer.

The quantities shown in the itemized proposal for the project are considered to be approximate only and are given as the
basis for comparison of bids. The Department of Transportation may increase or decrease the quantity of any item or
portion of the work as may be deemed necessary or expedient.

An increase or decrease in the quantity of an item will not be regarded as sufficient ground for an increase or decrease in
the unit prices, nor in the time allowed for the completion of the work, except as provided for the contract.

Accompanying this bid is a bid bond secured by a corporate surety, or certified check payable to the order of the
Department of Transportation, for five percent of the total bid price, which deposit is to be forfeited as liquidated damages
in case this bid is accepted and the Bidder shall fail to provide the required payment and performance bonds with the
Department of Transportation, under the condition of this proposal, within 14 calendar days after the written notice of
award is received by him, as provided in the Standard Specifications; otherwise said deposit will be returned to the Bidder.
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INSTRUCTIONS TO BIDDERS

PLEASE READ ALL INSTRUCTIONS CAREFULLY
BEFORE PREPARING AND SUBMITTING YOUR BID.

All bids shall be prepared and submitted in accordance with the following requirements. Failure to
comply with any requirement may cause the bid to be considered irregular and may be grounds for
rejection of the bid.

TRADITIONAL PAPER BIDS:

1.

no

o

10.

11.

12.

Download the entire proposal from the Connect NCDOT website and return the entire proposal with your
bid. ALL BIDDERS SHALL CONTACT THE DIVISION 14 CONTRACTING OFFICE VIA
EMAIL D14CONTRACTS@NCDOT.GOV PRIOR TO NOON THE DAY OF LETTING TO
RECEIVE A VALIDATION EMAIL. Proposals submitted without the validation email may be
rejected.
All entries on the itemized proposal sheet (bid form) shall be written in ink or typed.
The Bidder shall submit a unit price for every item on the itemized proposal sheet. The unit prices for the
various contract items shall be written in figures. Unit prices shall be rounded off by the Bidder to contain
no more than FOUR decimal places.
An amount bid shall be entered on the itemized proposal sheet for every item. The amount bid for each
item shall be determined by multiplying each unit bid by the quantity for that item, and shall be written in
figures in the "Amount” column of the form.
The total amount bid shall be written in figures in the proper place on the bid form. The total amount bid
shall be determined by adding the amounts bid for each item.
Changes to any entry shall be made by marking through the entry in ink and making the correct entry
adjacent thereto in ink. A representative of the Bidder shall initial the change in ink. Do not use
correction fluid, correction tape or similar product to make corrections.
The bid shall be properly executed on the included Execution of Bid — Non-collusion Affidavit,
Debarment Certification and Gift Ban Certification form. All bids shall show the following
information:
a. Name of corporation, partnership, limited liability company, joint venture, individual or firm,
submitting bid.

Corporations that have a corporate seal should include it on the bid.
b. Name of individual or representative submitting bid and position or title held on behalf of the bidder.
c. Name, signature, and position or title of witness.
d. Completed attestation by Notary Public
Note: Signer, Witness and Notary Public must be different individuals.
The bid shall not contain any unauthorized additions, deletions, or conditional bids.
The Bidder shall not add any provision reserving the right to accept or reject an award, or to enter into a
contract pursuant to an award.
THE PROPOSAL WITH THE ITEMIZED PROPOSAL SHEET ATTACHED SHALL BE
PLACED IN A SEALED ENVELOPE AND SHALL BE DELIVERED TO AND RECEIVED IN
THE NCDOT DIVISION 14 OFFICE, LOCATED AT 253 Webster Road, 253 Webster Road, by
2:00 PM on, Tuesday, February 24, 2015.
The sealed bid must display the following statement on the front of the sealed envelope:

QUOTATION FOR DN00379 — FROM SR 1513 CAT CREEK RD TO US 441 BUSINESS, TO BE
OPENED AT 2:00 PM ON, Tuesday, February 24, 2015.

If delivered by mail, the sealed envelope shall be placed in another sealed envelope and the outer envelope
shall be addressed as follows:


mailto:D%C3%87intDivisionCONTRACTS@NCDOT.GOV
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N. C. DEPARTMENT OF TRANSPORTATION
ATTN: Jeffrey E. Alspaugh, EI
253 Webster Road
Sylva, NC 28779

OPTIONAL COMPUTER BID PREPARATION:
1. All instructions given above for completing and returning TRADITIONAL PAPER BIDS apply, except
as modified by the provision “Computer Bid Preparation (Optional)”, if applicable.

Expedite software necessary for electronic bid preparation may be downloaded from the Connect NCDOT
website at: https://connect.ncdot.gov/letting/Pages/EBS-Information.aspx

2.



https://connect.ncdot.gov/letting/Pages/EBS-Information.aspx
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PROJECT SPECIAL PROVISIONS

GENERAL

COMPUTER BID PREPARATION WITH EMAIL (OPTIONAL):
(3-4-14) 102 SPD 01-0508

The bidder may elect to prepare his bid and MBE/WBE or DBE participation electronically by means of a
personal computer. For electronic bid preparation the Contractor shall download the Expedite program
from the NCDOT “Project Letting” website. Then download the appropriate .ebs electronic file of line
items and quantities unique to each project from the Division’s website.

The only entries into the program which will be permitted by the Bidder are the appropriate unit or lump
sum prices for those items which must be bid in order to provide a complete bid for the project, and any
MBE/WBE or DBE participation in the appropriate section of the Expedite program. When these entries
have been made, the program will automatically prepare a complete set of itemized proposal sheets which
will include the amount bid for the various items and the total amount bid for the project in addition to the
unit or lump sum prices bid. The computer generated itemized proposal sheets shall be printed and signed
by a duly authorized representative in accordance with Subarticle 102-8(A)(8). This set of itemized
proposal sheets, when submitted together with the appropriate proposal, will constitute the bid and shall
be delivered to the appropriate Division Office or location specified in the INSTRUCTIONS TO
BIDDERS. If the Bidder submits his bid on computer generated itemized proposal sheets, bid prices shall
not be written on the itemized proposal sheets bound in the proposal. The computer generated itemized
proposal sheets (.ebs bid file) may also be copied to a compact disk (CD) furnished by the Contractor and
shall be submitted to the Department with the bid or emailed to the Division Proposals Engineer at the
time of Letting.

In the case of a discrepancy between the unit or lump sum prices submitted on the itemized proposal
sheets and those contained on the CD or email attachment furnished by the Contractor, the unit or lump
sum prices submitted on the printed and signed itemized proposal sheets shall prevail.

The requirements of the INSTRUCTIONS TO BIDDERS will apply to the preparation of bids except that
a bid may be submitted on computer generated itemized proposal sheets in which case the entries on the
itemized proposal sheets will not be required to be in ink. Changes to any entry on the computer
generated itemized proposal sheets shall be made in accordance with requirement Number (6) of the
INSTRUCTIONS TO BIDDERS. When the computer generated itemized proposal sheets are not signed
and received with the proposal, the bid will be considered irregular.

CONTRACT TIME AND LIQUIDATED DAMAGES:
(7-1-95) (Rev. 12-18-07) 108 SP1G10 A

The date of availability for this contract is March 23, 2015.

The completion date for this contract is October 30, 2015.

Except where otherwise provided by the contract, observation periods required by the contract will not be
a part of the work to be completed by the completion date and/or intermediate contract times stated in the
contract. The acceptable completion of the observation periods that extend beyond the final completion
date shall be a part of the work covered by the performance and payment bonds.

The liquidated damages for this contract are Seven Hundred Fifty Dollars ($ 750.00) per calendar day.



DNO00379 W-5214H 7 MACON

INTERMEDIATE CONTRACT TIME NUMBER 1 AND LIQUIDATED DAMAGES:
(2-20-07) 108 SP1G14 A

The Contractor shall complete the required work of installing, maintaining and removing the traffic
control devices for lane closures and restoring traffic to the existing traffic pattern. The Contractor shall
not close or narrow a lane of traffic on -Y1- (Cat Creek Rd. / SR 1513), -Y2- (E. Main St. / US 441
Bus) and -Y3- (Hunnicut Ln. / SR 1508) during the following time restrictions:

DAY AND TIME RESTRICTIONS

Monday through Friday from
7:00 A.M. to 9:00 A.M.
and
4:00 P.M. to 6:00 P.M.

In addition, the Contractor shall not narrow or close a lane of traffic on -L- (Sylva Rd. / US 23-441) and
-Y2- (E. Main St. / US 441 Bus), detain and /or alter the traffic flow on or during holiday weekends,
special events, or any other time when traffic is unusually heavy, including the following schedules:

HOLIDAY AND HOLIDAY WEEKEND LANE CLOSURE RESTRICTIONS

1. For unexpected occurrence that creates unusually high traffic volumes, as directed by the
Engineer.
2. For New Year's Day, between the hours of 7:00 A.M. December 31st and 6:00 P.M.

January 2nd. If New Year's Day is on a Friday, Saturday, Sunday or Monday, then until 6:00
P.M. the following Tuesday.

3. For Easter, between the hours of 7:00 A.M. Thursday and 6:00 P.M. Monday.
4, For Memorial Day, between the hours of 7:00 A.M. Friday and 6:00 P.M. Tuesday.
5. For Independence Day, between the hours of 7:00 A.M. the day before Independence Day and

6:00 P.M. the day after Independence Day.

If Independence Day is on a Friday, Saturday, Sunday or Monday, then between the hours of
7:00 A.M. the Thursday before Independence Day and 6:00 P.M. the Tuesday after
Independence Day.

6. For Labor Day, between the hours of 7:00 A.M. Friday and 6:00 P.M. Tuesday.
7. For Thanksgiving Day, between the hours of 7:00 A.M. Tuesday and 6:00 P.M. Monday.
8. For Christmas, between the hours of 7:00 A.M. the Friday before the week of Christmas Day

and 6:00 P.M. the following Tuesday after the week of Christmas Day.

Holidays and holiday weekends shall include New Year's, Easter, Memorial Day, Independence Day,
Labor Day, Thanksgiving, and Christmas. The Contractor shall schedule his work so that lane closures
are not required during these periods, unless otherwise directed by the Engineer.
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The time of availability for this intermediate contract work shall be the time the Contractor begins to
install all traffic control devices for lane closures according to the time restrictions listed herein.

The completion time for this intermediate contract work shall be the time the Contractor is required to
complete the removal of all traffic control devices for lane closures according to the time restrictions
stated herein and place traffic in the existing traffic pattern.

The liquidated damages are Two Hundred Fifty Dollars ($250.00) per hour.

NO MAJOR CONTRACT ITEMS:
(2-19-02) (Rev. 8-21-07) 104 SP1 G31

None of the items included in this contract will be major items.

NO SPECIALTY ITEMS:
(7-1-95) 108-6 SP1 G34

None of the items included in this contract will be specialty items (see Article 108-6 of the 2012 Standard
Specifications).

FUEL PRICE ADJUSTMENT:
(11-15-05) (Rev. 2-18-14) 109-8 SP1 G43

Revise the 2012 Standard Specifications as follows:
Page 1-83, Article 109-8, Fuel Price Adjustments, add the following:

The base index price for DIESEL #2 FUEL is $ 2.0538 per gallon. Where any of the following are
included as pay items in the contract, they will be eligible for fuel price adjustment.

The pay items and the fuel factor used in calculating adjustments to be made will be as follows:

Description Units Fuel Usage
Factor Diesel

Unclassified Excavation GallCY 0.29
Borrow Excavation GallCY 0.29
Class 1V Subgrade Stabilization Gal/Ton 0.55
Aggregate Base Course Gal/Ton 0.55
Sub-Ballast Gal/Ton 0.55
Asphalt Concrete Base Course, Type Gal/Ton 2.90
Asphalt Concrete Intermediate Course, Type Gal/Ton 2.90
Asphalt Concrete Surface Course, Type Gal/Ton 2.90
Open-Graded Asphalt Friction Course Gal/Ton 2.90
Permeable Asphalt Drainage Course, Type Gal/Ton 2.90
Sand Asphalt Surface Course, Type Gal/Ton 2.90
Aggregate for Cement Treated Base Course Gal/Ton 0.55
Portland Cement for Cement Treated Base Course Gal/Ton 0.55
__"Portland Cement Concrete Pavement Gal/SY 0.245

Concrete Shoulders Adjacent to __" Pavement Gal/SY 0.245
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SCHEDULE OF ESTIMATED COMPLETION PROGRESS:
(7-15-08) (Rev. 5-20-14) 108-2 SP1 G58

The Contractor's attention is directed to the Standard Special Provision entitled Availability of Funds
Termination of Contracts included elsewhere in this proposal. The Department of Transportation's
schedule of estimated completion progress for this project as required by that Standard Special Provision
is as follows:

2015 (7/01/14 - 6/30/15) 50 % of Total Amount Bid
2016 (7/01/15 - 6/30/16) 50 % of Total Amount Bid

The Contractor shall also furnish his own progress schedule in accordance with Article 108-2 of the
2012 Standard Specifications. Any acceleration of the progress as shown by the Contractor's progress
schedule over the progress as shown above shall be subject to the approval of the Engineer.

DISADVANTAGED BUSINESS ENTERPRISE (DIVISIONS):
(10-16-07)(Rev.12-17-13) 102-15(J) SP1 G62

Description

The purpose of this Special Provision is to carry out the U.S. Department of Transportation’s policy of
ensuring nondiscrimination in the award and administration of contracts financed in whole or in part with
Federal funds. This provision is guided by 49 CFR Part 26.

Definitions

Additional DBE Subcontractors - Any DBE submitted at the time of bid that will not be used to meet the
DBE goal. No submittal of a Letter of Intent is required.

Committed DBE Subcontractor - Any DBE submitted at the time of bid that is being used to meet the
DBE goal by submission of a Letter of Intent. Or any DBE used as a replacement for a previously
committed DBE firm.

Contract Goal Requirement - The approved DBE participation at time of award, but not greater than the
advertised contract goal.

DBE Goal - A portion of the total contract, expressed as a percentage, that is to be performed by
committed DBE subcontractor(s).

Disadvantaged Business Enterprise (DBE) - A firm certified as a Disadvantaged Business Enterprise
through the North Carolina Unified Certification Program.

Goal Confirmation Letter - Written documentation from the Department to the bidder confirming the
Contractor'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 Contractor.

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
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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 regular dealers within the meaning of this section.

North Carolina Unified Certification Program (NCUCP) - A program that provides comprehensive
services and information to applicants for DBE certification, such that an applicant is required to apply
only once for a DBE certification that will be honored by all recipients of USDOT funds in the state and
not limited to the Department of Transportation only. The Certification Program is in accordance with 49
CFR Part 26.

United States Department of Transportation (USDOT) - Federal agency responsible for issuing
regulations (49 CFR Part 26) and official guidance for the DBE program.

Forms and Websites Referenced in this Provision

DBE Payment Tracking System - On-line system in which the Contractor enters the payments made to
DBE subcontractors who have performed work on the project.
https://apps.dot.state.nc.us/Vendor/PaymentTracking/

DBE-IS Subcontractor Payment Information - Form for reporting the payments made to all DBE firms
working on the  project. This form is for paper bid projects only.
http://www.ncdot.org/doh/forms/files/DBE-1S.xls

RF-1 DBE Replacement Request Form - Form for replacing a committed DBE.
http://connect.ncdot.gov/projects/construction/Construction%20Forms/DBE%20MBE%20WBE%20Repl
acement%20Request%20Form.pdf

SAF Subcontract Approval Form - Form required for approval to sublet the contract.
http://connect.ncdot.gov/projects/construction/Construction%20Forms/Subcontract%20Approval
%20Form%?20Rev.%202012.zip

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.
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
amount listed at the time of bid.
http://connect.ncdot.gov/letting/LetCentral/Letter%200f%20Intent%20t0%20Perform%20as%20a%20Su
bcontractor.pdf

Listing of DBE Subcontractors Form - Form for entering DBE subcontractors on a project that will meet
this DBE goal. This form is for paper bids only.
http://connect.ncdot.gov/municipalities/Bid%20Proposals%20for%20L G A%20Content/08%20DBE%20S
ubcontractors%20(Federal).docx

Subcontractor Quote Comparison Sheet - Spreadsheet for showing all subcontractor quotes in the work
areas where DBEs quoted on the project. This sheet is submitted with good faith effort packages.


https://apps.dot.state.nc.us/Vendor/PaymentTracking/
http://www.ncdot.org/doh/forms/files/DBE-IS.xls
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http://connect.ncdot.gov/business/SmallBusiness/Documents/DBE%20Subcontractor%20Quote%20Com
parison%20Example.xIs

DBE Goal

The following DBE goal for participation by Disadvantaged Business Enterprises is established for this
contract:

Disadvantaged Business Enterprises 5.0 %

(A) If the DBE goal is more than zero, the Contractor shall exercise all necessary and reasonable
steps to ensure that DBES participate in at least the percent of the contract as set forth above as
the DBE goal.

(B) If the DBE goal is zero, the Contractor shall make an effort to recruit and use DBESs during the
performance of the contract. Any DBE participation obtained shall be reported to the
Department.

Directory of Transportation Firms (Directory)

Real-time information is available about firms doing business with the Department and firms that are
certified through NCUCP in the Directory of Transportation Firms. Only firms identified in the Directory
as DBE certified shall be used to meet the DBE goal. The Directory can be found at the following link.
https://partner.ncdot.gov/VendorDirectory/default.html

The listing of an individual firm in the directory shall not be construed as an endorsement of the firm’s
capability to perform certain work.

Listing of DBE Subcontractors

At the time of bid, bidders shall submit all DBE participation that they anticipate to use during the life of
the contract. Only those identified to meet the DBE goal will be considered committed, even though the
listing shall include both committed DBE subcontractors and additional DBE subcontractors. Additional
DBE subcontractor participation submitted at the time of bid will be used toward the Department’s
overall race-neutral goal. Only those firms with current DBE certification at the time of bid opening will
be acceptable for listing in the bidder's submittal of DBE participation. The Contractor shall indicate the
following required information:

(A) If the DBE goal is more than zero,

1) Bidders, at the time the bid proposal is submitted, shall submit a listing of DBE
participation, including the names and addresses on Listing of DBE Subcontractors
contained elsewhere in the contract documents in order for the bid to be considered
responsive. Bidders shall indicate the total dollar value of the DBE participation for the
contract.

2 If bidders have no DBE participation, they shall indicate this on the Listing of DBE
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. Bids submitted that do not have DBE participation indicated on the
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appropriate form will not be read publicly during the opening of bids. The Department
will not consider these bids for award and the proposal will be rejected.

3) The bidder shall be responsible for ensuring that the DBE is certified at the time of bid by
checking the Directory of Transportation Firms. If the firm is not certified at the time of
the bid-letting, that DBE’s participation will not count towards achieving the DBE goal.

(B) If the DBE goal is zero, entries on the Listing of DBE Subcontractors are not required, however
any DBE participation that is achieved during the project shall be reported in accordance with
requirements contained elsewhere in the special provision.

DBE Prime Contractor

When a certified DBE firm bids on a contract that contains a DBE goal, the DBE firm is responsible for
meeting the goal or making good faith efforts to meet the goal, just like any other bidder. In most cases, a
DBE bidder on a contract will meet the DBE goal by virtue of the work it performs on the contract with
its own forces. However, all the work that is performed by the DBE bidder and any other DBE
subcontractors will count toward the DBE goal. The DBE bidder shall list itself along with any DBE
subcontractors, if any, in order to receive credit toward the DBE goal.

For example, if the DBE goal is 45% and the DBE bidder will only perform 40% of the contract work, the
prime will list itself at 40%, and the additional 5% shall be obtained through additional DBE participation
with DBE subcontractors or documented through a good faith effort.

DBE prime contractors shall also follow Sections A or B listed under Listing of DBE Subcontractor just
as a non-DBE bidder would.

Written Documentation — Letter of Intent

The bidder shall submit written documentation for each DBE that will be used to meet the DBE goal of
the contract, indicating the bidder’s commitment to use the DBE in the contract. This documentation
shall be submitted on the Department’s form titled Letter of Intent.

The documentation shall be received in the office of the Engineer no later than 12:00 noon of the sixth
calendar day following opening of bids, unless the sixth day falls on Saturday, Sunday or an official state
holiday. In that situation, it is due in the office of the Engineer no later than 12:00 noon on the next
official state business day.

If the bidder fails to submit the Letter of Intent from each committed DBE to be used toward the DBE
goal, or if the form is incomplete (i.e. both signatures are not present), the DBE participation will not
count toward meeting the DBE goal. If the lack of this participation drops the commitment below the
DBE goal, the Contractor shall submit evidence of good faith efforts, completed in its entirety, to the
Engineer no later than 12:00 noon on the eighth calendar day following opening of bids, unless the eighth
day falls on Saturday, Sunday or an official state holiday. In that situation, it is due in the office of the
Engineer no later than 12:00 noon on the next official state business day.

Submission of Good Faith Effort

If the bidder fails to meet or exceed the DBE goal the apparent lowest responsive bidder shall submit to
the Department documentation of adequate good faith efforts made to reach the DBE goal.
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One complete set and 2 copies of this information shall be received in the office of the Engineer no later
than 12:00 noon of the sixth calendar day following opening of bids, unless the sixth day falls on
Saturday, Sunday or an official state holiday. In that situation, it is due in the office of the Engineer no
later than 12:00 noon on the next official state business day.

Note: Where the information submitted includes repetitious solicitation letters, it will be acceptable to
submit a representative letter along with a distribution list of the firms that were solicited. Documentation
of DBE quotations shall be a part of the good faith effort submittal. This documentation may include
written subcontractor quotations, telephone log notations of verbal quotations, or other types of quotation
documentation.

Consideration of Good Faith Effort for Projects with DBE Goals More Than Zero

Adequate good faith efforts mean that the bidder took all necessary and reasonable steps to achieve the
goal which, by their scope, intensity, and appropriateness, could reasonably be expected to obtain
sufficient DBE participation. Adequate good faith efforts also mean that the bidder actively and
aggressively sought DBE participation. Mere pro forma efforts are not considered good faith efforts.

The Department will consider the quality, quantity, and intensity of the different kinds of efforts a bidder
has made. Listed below are examples of the types of actions a bidder will take in making a good faith
effort to meet the goal and are not intended to be exclusive or exhaustive, nor is it intended to be a
mandatory checklist.

(A) Soliciting through all reasonable and available means (e.g. attendance at pre-bid meetings,
advertising, written notices, use of verifiable electronic means through the use of the NCDOT
Directory of Transportation Firms) the interest of all certified DBEs who have the capability to
perform the work of the contract. The bidder must solicit this interest within at least 10 days
prior to bid opening to allow the DBESs to respond to the solicitation. Solicitation shall provide
the opportunity to DBEs within the Division and surrounding Divisions where the project is
located. The bidder 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 DBESs in order to increase the likelihood that
the DBE goals will be achieved.

@ 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, specifications, and
requirements of the contract in a timely manner to assist them in responding to a solicitation.

(D) 1) Negotiating in good faith with interested DBEs. It is the bidder’s responsibility to
make a portion of the work available to DBE subcontractors and suppliers and to select
those portions of the work or material needs consistent with the available
DBE subcontractors and suppliers, so as to facilitate DBE participation. Evidence of
such negotiation includes the names, addresses, and telephone numbers of DBEs that
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(E)

(F)

(G)

(H)

(1

were considered; a description of the information provided regarding the plans and
specifications for the work selected for subcontracting; and evidence as to why additional
agreements could not be reached for DBEs to perform the work.

2 A bidder using good business judgment would consider a number of factors
in negotiating with subcontractors, including DBE subcontractors, and would take
a firm’s price and capabilities as well as contract goals into consideration. However, the
fact that there may be some additional costs involved in finding and using DBES is not in
itself sufficient reason for a bidder’s failure to meet the contract DBE goal, as long as
such costs are reasonable. Also, the ability or desire of a prime contractor to perform the
work of a contract with its own organization does not relieve the bidder of the
responsibility to make good faith efforts. Bidding contractors are not, however, required
to accept higher quotes from DBEs if the price difference is excessive or unreasonable.

Not rejecting DBEs as being unqualified without sound reasons based on a thorough investigation
of their capabilities. The bidder’s standing within its industry, membership in specific groups,
organizations, or associates and political or social affiliations (for example, union vs. non-union
employee status) are not legitimate causes for the rejection or non-solicitation of bids in the
bidder’s efforts to meet the project goal.

Making efforts to assist interested DBESs in obtaining bonding, lines of credit, or insurance as
required by the recipient or bidder.

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
assistance in the recruitment and placement of DBEs. Contact within 7 days from the bid
opening the Business Development Manager in the Business Opportunity and Work Force
Development Unit to give notification of the bidder’s inability to get DBE quotes.

Any other evidence that the bidder submits which shows that the bidder has made reasonable
good faith efforts to meet the DBE goal.

In addition, the Department may take into account the following:

@ Whether the bidder’s documentation reflects a clear and realistic plan for achieving the
DBE goal.

2 The bidders’ past performance in meeting the DBE goals.

3 The performance of other bidders in meeting the DBE goal. For example, when the
apparent successful bidder fails to meet the DBE goal, but others meet it, you may
reasonably raise the gquestion of whether, with additional reasonable efforts the apparent
successful bidder could have met the goal. If the apparent successful bidder fails to meet
the DBE goal, but meets or exceeds the average DBE participation obtained by other
bidders, the Department may view this, in conjunction with other factors, as evidence of
the apparent successful bidder having made a good faith effort.
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If the Department does not award the contract to the apparent lowest responsive bidder, the Department
reserves the right to award the contract to the next lowest responsive bidder that can satisfy to the
Department that the DBE goal can be met or that an adequate good faith effort has been made to meet the
DBE goal.

Non-Good Faith Appeal

The Engineer will notify the contractor verbally and in writing of non-good faith. A contractor may
appeal a determination of non-good faith made by the Goal Compliance Committee. If a contractor
wishes to appeal the determination made by the Committee, they shall provide written notification to the
Engineer. The appeal shall be made within 2 business days of notification of the determination of non-
good faith.

Counting DBE Participation Toward Meeting DBE Goal
(A) Participation

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 Contractor.

(B) 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 another DBE firm may be
counted toward the contract goal requirement. Work that a DBE subcontracts to a non-DBE firm
does not count toward the contract goal requirement. If a DBE contractor or subcontractor
subcontracts a significantly greater portion of the work of the contract than would be expected on
the basis of standard industry practices, it shall be presumed that the DBE is not performing
a commercially useful function. The DBE may present evidence to rebut this presumption to the
Department. The Department's decision on the rebuttal of this presumption is subject to review
by the Federal Highway Administration but is not administratively appealable to USDOT.

(D) Joint Venture

When a DBE performs as a participant in a joint venture, the Contractor may count toward its
contract goal requirement a portion of the total value of participation with the DBE in the joint
venture, that portion of the total dollar value being a distinct clearly defined portion of work that
the DBE performs with its forces.
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(E)

(F)

Suppliers

A contractor may count toward its DBE requirement 60 percent of its expenditures for materials
and supplies required to complete the contract and obtained from a DBE regular dealer and 100
percent of such expenditures from a DBE manufacturer.

Manufacturers and Regular Dealers

A contractor may count toward its DBE requirement the following expenditures to DBE firms
that are not manufacturers or regular dealers:

(@) The fees or commissions charged by a DBE firm for providing a bona fide service, 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.

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
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 Contractor may count toward its contract goal requirement only expenditures to DBESs that
perform a commercially useful function in the work of a contract. A DBE performs a
commercially useful function when it is responsible for execution of the work of the contract and
is carrying out its responsibilities by actually performing, managing, and supervising the work
involved. To perform a commercially useful function, the DBE shall also be responsible with
respect to materials and supplies used on the contract, for negotiating price, determining guality
and quantity, ordering the material and installing (where applicable) and paying for the material
itself. To determine whether a DBE is performing a commercially useful function, the
Department will evaluate the amount of work subcontracted, industry practices, whether the
amount the firm is to be paid under the contract is commensurate with the work it is actually
performing and the DBE credit claimed for its performance of the work, and any other relevant
factors.

DBE Utilization in Trucking

The following factors will be used to determine if a DBE trucking firm is performing
a commercially useful function:

@ The DBE shall be responsible for the management and supervision of the entire trucking
operation for which it is responsible on a particular contract, and there shall not be a
contrived arrangement for the purpose of meeting DBE goals.
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()

©)

(4)

(5)

(6)

(7)

The DBE shall itself own and operate at least one fully licensed, insured, and operational
truck used on the contract.

The DBE receives credit for the total value of the transportation services it provides on
the contract using trucks it owns, insures, and operates using drivers it employs.

The DBE may subcontract the work to another DBE firm, including
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 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

non-DBE subcontractors receives credit only for the fee or commission it receives as
aresult of the subcontract arrangement. The value of services performed under
subcontract agreements between the DBE and the Contractor will not count towards the
DBE contract requirement.

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 of and control
over the truck. This requirement does not preclude the leased truck from working for
others during the term of the lease with the consent of the DBE, so long as the lease gives
the DBE absolute priority for use of the leased truck. This type of lease may count
toward the DBE’s credit as long as the driver is under the DBE’s payroll.

Subcontracted/leased trucks shall display clearly on the dashboard the name of the DBE
that they are subcontracted/leased to and their own company name if it is not identified
on the truck itself. Magnetic door signs are not permitted.

DBE Replacement

When a Contractor has relied on a commitment to a DBE firm (or an approved substitute DBE firm) to
meet all or part of a contract goal requirement, the contractor shall not terminate the DBE for
convenience. This includes, but is not limited to, instances in which the Contractor seeks to perform the
work of the terminated subcontractor with another DBE subcontractor, a non-DBE subcontractor, or with
the Contractor’s own forces or those of an affiliate. A DBE may only be terminated after receiving the
Engineer’s written approval based upon a finding of good cause for the termination.

All requests for replacement of a committed DBE firm shall be submitted to the Engineer for approval on
Form RF-1 (DBE Replacement Request). If the Contractor fails to follow this procedure, the Contractor
may be disqualified from further bidding for a period of up to 6 months.
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The Contractor shall comply with the following for replacement of a committed DBE:

(A)

(B)

Performance Related Replacement

When a committed DBE is terminated for good cause as stated above, an additional DBE that was
submitted at the time of bid may be used to fulfill the DBE commitment. A good faith effort will
only be required for removing a committed DBE if there were no additional DBEs submitted at
the time of bid to cover the same amount of work as the DBE that was terminated.

If a replacement DBE is not found that can perform at least the same amount of work as the
terminated DBE, the Contractor shall submit a good faith effort documenting the steps taken.
Such documentation shall include, but not be limited to, the following:

@)

2

®3)
(4)

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.

Efforts to negotiate with DBESs for specific subbids including, at a minimum:

@) 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.

A list of reasons why DBE quotes were not accepted.

Efforts made to assist the DBES contacted, if needed, in obtaining bonding or insurance
required by the Contractor.

Decertification Replacement

@

)

When a committed DBE is decertified by the Department after the SAF (Subcontract
Approval Form) has been received by the Department, the Department will not require
the Contractor to solicit replacement DBE participation equal to the remaining work to be
performed by the decertified firm. The participation equal to the remaining work
performed by the decertified firm will count toward the contract goal requirement.

When a committed DBE is decertified prior to the Department receiving the
SAF (Subcontract Approval Form) for the named DBE firm, the Contractor shall take all
necessary and reasonable steps to replace the DBE subcontractor with another DBE
subcontractor to perform at least the same amount of work to meet the DBE goal
requirement. If a DBE firm is not found to do the same amount of work, a good faith
effort must be submitted to NCDOT (see A herein for required documentation).

Changes in the Work

When the Engineer makes changes that result in the reduction or elimination of work to be performed by
a committed DBE, the Contractor 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
Contractor’s commitment, the DBE shall participate in additional work to the same extent as the DBE
participated in the original contract work.
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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 Contractor 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 Contractor shall
seek participation by DBEs unless otherwise approved by the Engineer.

When the Contractor requests changes in the work that result in the reduction or elimination of work that
the Contractor committed to be performed by a DBE, the Contractor shall seek additional participation by
DBEs equal to the reduced DBE participation caused by the changes.

Reports and Documentation

A SAF (Subcontract Approval Form) shall be submitted for all work which is to be performed by a DBE
subcontractor. The Department reserves the right to require copies of actual subcontract agreements
involving DBE subcontractors.

When using transportation services to meet the contract commitment, the Contractor shall submit a
proposed trucking plan in addition to the SAF. The plan shall be submitted prior to beginning
construction on the project. The plan shall include the names of all trucking firms proposed for use, their
certification type(s), the number of trucks owned by the firm, as well as the individual truck identification
numbers, and the line item(s) being performed.

Within 30 calendar days of entering into an agreement with a DBE for materials, supplies or services, not
otherwise documented by the SAF as specified above, the Contractor shall furnish the Engineer a copy of
the agreement. The documentation shall also indicate the percentage (60% or 100%) of expenditures
claimed for DBE credit.

Reporting Disadvantaged Business Enterprise Participation

The Contractor shall provide the Engineer with an accounting of payments made to all DBE firms,
including material suppliers and contractors at all levels (prime, subcontractor, or second tier
subcontractor). This accounting shall be furnished to the Engineer for any given month by the end of the
following month. Failure to submit this information accordingly may result in the following action:

(A) Withholding of money due in the next partial pay estimate; or

(B) Removal of an approved contractor from the prequalified bidders’ list or the removal of other
entities from the approved subcontractors list.

While each contractor (prime, subcontractor, 2nd 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.

Failure on the part of the Contractor to submit the required information in the time frame specified may
result in the disqualification of that contractor and any affiliate companies from further bidding until the
required information is submitted.



DN00379 W-5214H 20 MACON

Failure on the part of any subcontractor to submit the required information in the time frame specified
may result in the disqualification of that contractor and any affiliate companies from being approved for
work on future projects until the required information is submitted.

Contractors reporting transportation services provided by non-DBE lessees shall evaluate the value of
services provided during the month of the reporting period only.

At any time, the Engineer can request written verification of subcontractor payments.

The Contractor shall report the accounting of payments on the Department’s
DBE-IS (Subcontractor Payment Information) with each invoice. Invoices will not be processed for
payment until the DBE-IS is received.

Failure to Meet Contract Requirements

Failure to meet contract requirements in accordance with Subarticle 102-15(J) of the 2012 Standard
Specifications may be cause to disqualify the Contractor.

CERTIFICATION FOR FEDERAL-AID CONTRACTS:
(3-21-90) SP1G85

The prospective participant certifies, by signing and submitting this bid or proposal, to the best of his or
her knowledge and belief, that:

(A) No Federal appropriated funds have been paid or will be paid, by or on behalf of the undersigned,
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 the awarding of any Federal contract, the making of any Federal
grant, the making of any Federal loan, the entering into of any cooperative agreement, and the
extension, continuation, renewal, amendment, or modification of any Federal contract, grant,
loan, or cooperative agreement.

(B) If any funds other than Federal appropriated funds have been paid or 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 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 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 prospective participant also agrees by submitting his or her bid or 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 subrecipients shall certify and disclose accordingly.
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U.S. DEPARTMENT OF TRANSPORTATION HOTLINE:
(11-22-94) 1085 SP1 G100

To report bid rigging activities call:  1-800-424-9071

The U.S. Department of Transportation (DOT) operates the above toll-free hotline Monday through
Friday, 8:00 a.m. to 5:00 p.m. eastern time. Anyone with knowledge of possible bid rigging, bidder
collusion, or other fraudulent activities should use the hotline to report such activities.

The hotline is part of the DOT's continuing effort to identify and investigate highway construction
contract fraud and abuse is operated under the direction of the DOT Inspector General. All information
will be treated confidentially and caller anonymity will be respected.

SUBSURFACE INFORMATION:
(7-1-95) 450 SP1GL12 A

There is no subsurface information available on this project. The Contractor shall make his own
investigation of subsurface conditions.

LOCATING EXISTING UNDERGROUND UTILITIES:
(3-20-12) 105 SP1 G115

Revise the 2012 Standard Specifications as follows:
Page 1-43, Article 105-8, line 28, after the first sentence, add the following:

Identify excavation locations by means of pre-marking with white paint, flags, or stakes or provide a
specific written description of the location in the locate request.

RESOURCE CONSERVATION:
(5-21-13) 104-13 SP1G118

In accordance with North Carolina Executive Order 156, NCGS 130A-309.14(2), and NCGS 136-28.8, it
is the policy of the Department to aid in the reduction of materials that become a part of our solid waste
stream, to divert materials from landfills, and to find ways to recycle and reuse materials for the benefit of
the Citizens of North Carolina.

Initiate, develop and use products and construction methods that incorporate the use of recycled or solid
waste products in accordance with Article 104-13 of the 2012 Standard Specifications. Report the
quantities of reused or recycled materials either incorporated in the project or diverted from landfills on
the Project Construction Reuse and Recycling Reporting Form.

A location-based tool for finding local recycling facilities and the Project Construction Reuse and
Recycling Reporting Form are available at:

http://connect.ncdot.gov/resources/Environmental/Pages/North-Carolina-Recycling-L ocations.aspx
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DOMESTIC STEEL.:
(4-16-13) 106 SP1 G120

Revise the 2012 Standard Specifications as follows:
Page 1-49, Subarticle 106-1(B) Domestic Steel, lines 2-7, replace the first paragraph with the following:

All steel and iron products that are permanently incorporated into this project shall be produced in the
United States except minimal amounts of foreign steel and iron products may be used provided the
combined material cost of the items involved does not exceed 0.1% of the total amount bid for the entire
project or $2,500, whichever is greater. If invoices showing the cost of the material are not provided, the
amount of the bid item involving the foreign material will be used for calculations. This minimal amount
of foreign produced steel and iron products permitted for use is not applicable to high strength fasteners.
Domestically produced high strength fasteners are required.

GIFTS FROM VENDORS AND CONTRACTORS:
(12-15-09) 107-1 SP1 G152

By Executive Order 24, issued by Governor Perdue, and N.C.G.S.§ 133-32, it is unlawful for any vendor
or contractor (i.e. architect, bidder, contractor, construction manager, design professional, engineer,
landlord, offeror, seller, subcontractor, supplier, or vendor), to make gifts or to give favors to any 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
Governar). This prohibition covers those vendors and contractors who:

(A) Have a contract with a governmental agency; or
(B) Have performed under such a contract within the past year; or
© 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 N.C.G.S. § 133-32.

Executive Order 24 also encouraged and invited other State Agencies to implement the requirements and
prohibitions of the Executive Order to their agencies. Vendors and contractors should contact other State
Agencies to determine if those agencies have adopted Executive Order 24.

LIABILITY INSURANCE:
(5-20-14) SP1 G160

Revise the 2012 Standard Specifications as follows:

Page 1-60, Article 107-15 LIABILITY INSURANCE, line 16, add the following as the second sentence
of the third paragraph:

Prior to beginning services, all contractors shall provide proof of coverage issued by a workers’
compensation insurance carrier, or a certificate of compliance issued by the Department of Insurance for
self-insured subcontractors, irrespective of whether having regularly in service fewer than three
employees.
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EROSION AND SEDIMENT CONTROL/STORMWATER CERTIFICATION:
(1-16-07) (Rev 9-18-12) 105-16, 225-2, 16 SP1 G180

General

Schedule and conduct construction activities in a manner that will minimize soil erosion and the resulting
sedimentation and turbidity of surface waters. Comply with the requirements herein regardless of
whether or not a National Pollution discharge Elimination System (NPDES) permit for the work is
required.

Establish a chain of responsibility for operations and subcontractors’ operations to ensure that the Erosion
and Sediment Control/Stormwater Pollution Prevention Plan is implemented and maintained over the life
of the contract.

(A) Certified Supervisor - Provide a certified Erosion and Sediment Control/Stormwater Supervisor
to manage the Contractor and subcontractor operations, insure compliance with Federal, State and
Local ordinances and regulations, and manage the Quality Control Program.

(B) Certified Foreman - Provide a certified, trained foreman for each construction operation that
increases the potential for soil erosion or the possible sedimentation and turbidity of surface
waters.

(©) Certified Installer - Provide a certified installer to install or direct the installation for erosion or
sediment/stormwater control practices.

(D) Certified Designer - Provide a certified designer for the design of the erosion and sediment
control/stormwater component of reclamation plans and, if applicable, for the design of the
project erosion and sediment control/stormwater plan.

Roles and Responsibilities

(A) Certified Erosion and Sediment Control/Stormwater Supervisor - The Certified Supervisor shall
be Level Il and responsible for ensuring the erosion and sediment control/stormwater plan is
adequately implemented and maintained on the project and for conducting the quality control
program. The Certified Supervisor shall be on the project within 24 hours notice from initial
exposure of an erodible surface to the project’s final acceptance. Perform the following duties:

) Manage Operations - Coordinate and schedule the work of subcontractors so that erosion
and sediment control/stormwater measures are fully executed for each operation and in a
timely manner over the duration of the contract.

@) Oversee the work of subcontractors so that appropriate erosion and sediment
control/stormwater preventive measures are conformed to at each stage of the
work.

(b) Prepare the required National Pollutant Discharge Elimination System (NPDES)
Inspection Record and submit to the Engineer.

©) Attend all weekly or monthly construction meetings to discuss the findings of the
NPDES inspection and other related issues.

(d) Implement the erosion and sediment control/stormwater site plans requested.

(e) Provide any needed erosion and sediment control/stormwater practices for the
Contractor’s temporary work not shown on the plans, such as, but not limited to
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work platforms, temporary construction, pumping operations, plant and storage
yards, and cofferdams.

® Acquire applicable permits and comply with requirements for borrow pits,
dewatering, and any temporary work conducted by the Contractor in
jurisdictional areas.

(9) Conduct all erosion and sediment control/stormwater work in a timely and
workmanlike manner.

(h) Fully perform and install erosion and sediment control/stormwater work prior to
any suspension of the work.

M Coordinate with Department, Federal, State and Local Regulatory agencies on
resolution of erosion and sediment control/stormwater issues due to the
Contractor’s operations.

()] Ensure that proper cleanup occurs from vehicle tracking on paved surfaces or any
location where sediment leaves the Right-of-Way.
(k) Have available a set of erosion and sediment control/stormwater plans that are

initialed and include the installation date of Best Management Practices. These
practices shall include temporary and permanent groundcover and be properly
updated to reflect necessary plan and field changes for use and review by
Department personnel as well as regulatory agencies.

2 Requirements set forth under the NPDES Permit - The Department's NPDES Stormwater
permit (NCS000250) outlines certain objectives and management measures pertaining to
construction activities. The permit references NCG010000, General Permit to Discharge
Stormwater under the NPDES, and states that the Department shall incorporate the
applicable requirements into its delegated Erosion and Sediment Control Program for
construction activities disturbing one or more acres of land. The Department further
incorporates these requirements on all contracted bridge and culvert work at jurisdictional
waters, regardless of size. Some of the requirements are, but are not limited to:

@) Control project site waste to prevent contamination of surface or ground waters
of the state, i.e. from equipment operation/maintenance, construction materials,
concrete washout, chemicals, litter, fuels, lubricants, coolants, hydraulic fluids,
any other petroleum products, and sanitary waste.

(b) Inspect erosion and sediment control/stormwater devices and stormwater
discharge outfalls at least once every 7 calendar days, twice weekly for
construction related Federal Clean Water Act, Section 303(d) impaired streams
with turbidity violations, and within 24 hours after a significant rainfall event of
0.5 inch that occurs within a 24 hour period.

) Maintain an onsite rain gauge or use the Department’s Multi-Sensor Precipitation
Estimate website to maintain a daily record of rainfall amounts and dates.

(d) Maintain erosion and sediment control/stormwater inspection records for review
by Department and Regulatory personnel upon request.

(e) Implement approved reclamation plans on all borrow pits, waste sites and staging
areas.

® Maintain a log of turbidity test results as outlined in the Department's Procedure

for Monitoring Borrow Pit Discharge.

(9) Provide secondary containment for bulk storage of liquid materials.

() Provide training for employees concerning general erosion and sediment
control/stormwater awareness, the Department’s NPDES Stormwater Permit
NCS000250 requirements, and the applicable requirements of the General
Permit, NCG010000.
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(B)

(©)

0] Report violations of the NPDES permit to the Engineer immediately who will
notify the Division of Water Quality Regional Office within 24 hours of
becoming aware of the violation.

3) Quality Control Program - Maintain a quality control program to control erosion, prevent
sedimentation and follow provisions/conditions of permits. The quality control program
shall:

@ Follow permit requirements related to the Contractor and subcontractors’
construction activities.

(b) Ensure that all operators and subcontractors on site have the proper erosion and
sediment control/stormwater certification.

(©) Notify the Engineer when the required certified erosion and sediment
control/stormwater personnel are not available on the job site when needed.

(d) Conduct the inspections required by the NPDES permit.

(e) Take corrective actions in the proper timeframe as required by the NPDES permit
for problem areas identified during the NPDES inspections.

(j)] Incorporate erosion control into the work in a timely manner and stabilize
disturbed areas with mulch/seed or vegetative cover on a section-by-section
basis.

(9) Use flocculants approved by state regulatory authorities where appropriate and
where required for turbidity and sedimentation reduction.

(h) Ensure proper installation and maintenance of temporary erosion and sediment
control devices.

Q) Remove temporary erosion or sediment control devices when they are no longer
necessary as agreed upon by the Engineer.
()] The Contractor’s quality control and inspection procedures shall be subject to

review by the Engineer. Maintain NPDES inspection records and make records
available at all times for verification by the Engineer.

Certified Foreman - At least one Certified Foreman shall be onsite for each type of work listed
herein during the respective construction activities to control erosion, prevent sedimentation and
follow permit provisions:

@ Foreman in charge of grading activities
2 Foreman in charge of bridge or culvert construction over jurisdictional areas
3 Foreman in charge of utility activities

The Contractor may request to use the same person as the Level Il Supervisor and Level Il
Foreman. This person shall be onsite whenever construction activities as described above are
taking place. This request shall be approved by the Engineer prior to work beginning.

The Contractor may request to name a single Level Il Foreman to oversee multiple construction
activities on small bridge or culvert replacement projects. This request shall be approved by the
Engineer prior to work beginning.

Certified Installers - Provide at least one onsite, Level | Certified Installer for each of the
following erosion and sediment control/stormwater crew:

1) Seeding and Mulching
2 Temporary Seeding
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3 Temporary Mulching

(@) Sodding

5) Silt fence or other perimeter erosion/sediment control device installations

(6) Erosion control blanket installation

@) Hydraulic tackifier installation

(8) Turbidity curtain installation

9 Rock ditch check/sediment dam installation

(10)  Ditch liner/matting installation

(11)  Inlet protection

(12)  Riprap placement

(13)  Stormwater BMP installations (such as but not limited to level spreaders,
retention/detention devices)

(14)  Pipe installations within jurisdictional areas

If a Level | Certified Installer is not onsite, the Contractor may substitute a Level Il Foreman for
a Level I Installer, provided the Level Il Foreman is not tasked to another crew requiring Level Il
Foreman oversight.

(D) Certified Designer - Include the certification number of the Level Il Certified Designer on the
erosion and sediment control/stormwater component of all reclamation plans and if applicable,
the certification number of the Level 11l Certified Designer on the design of the project erosion
and sediment control/stormwater plan.

Preconstruction Meeting

Furnish the names of the Certified Erosion and Sediment Control/Stormwater Supervisor, Certified
Foremen, Certified Installers and Certified Designer and notify the Engineer of changes in certified
personnel over the life of the contract within 2 days of change.

Ethical Responsibility

Any company performing work for the North Carolina Department of Transportation has the ethical
responsibility to fully disclose any reprimand or dismissal of an employee resulting from improper testing
or falsification of records.

Revocation or Suspension of Certification

Upon recommendation of the Chief Engineer to the certification entity, certification for Supervisor,
Certified Foremen, Certified Installers and Certified Designer may be revoked or suspended with the
issuance of an Immediate Corrective Action (ICA), Notice of Violation (NOV), or Cease and Desist Order
for erosion and sediment control/stormwater related issues.

The Chief Engineer may recommend suspension or permanent revocation of certification due to the
following:

(A) Failure to adequately perform the duties as defined within this certification provision.

(B) Issuance of an ICA, NOV, or Cease and Desist Order.

© Failure to fully perform environmental commitments as detailed within the permit conditions and
specifications.

(D) Demonstration of erroneous documentation or reporting techniques.

(E) Cheating or copying another candidate’s work on an examination.
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(F) Intentional falsification of records.

(G) Directing a subordinate under direct or indirect supervision to perform any of the above actions.
(H) Dismissal from a company for any of the above reasons.

()] Suspension or revocation of one’s certification by another entity.

Suspension or revocation of a certification will be sent by certified mail to the certificant and the
Corporate Head of the company that employs the certificant.

A certificant has the right to appeal any adverse action which results in suspension or permanent
revocation of certification by responding, in writing, to the Chief Engineer within 10 calendar days after
receiving notice of the proposed adverse action.

Chief Engineer
1536 Mail Service Center
Raleigh, NC 27699-1536

Failure to appeal within 10 calendar days will result in the proposed adverse action becoming effective on
the date specified on the certified notice. Failure to appeal within the time specified will result in a
waiver of all future appeal rights regarding the adverse action taken. The certificant will not be allowed
to perform duties associated with the certification during the appeal process.

The Chief Engineer will hear the appeal and make a decision within 7 days of hearing the appeal.
Decision of the Chief Engineer will be final and will be made in writing to the certificant.

If a certification is temporarily suspended, the certificant shall pass any applicable written examination
and any proficiency examination, at the conclusion of the specified suspension period, prior to having the
certification reinstated.

Measurement and Payment

Certified Erosion and Sediment Control/Stormwater Supervisor, Certified Foremen, Certified Installers
and Certified Designer will be incidental to the project for which no direct compensation will be made.

PROCEDURE FOR MONITORING BORROW PIT DISCHARGE:
(2-20-07) (Rev. 3-19-13) 105-16, 230, 801 SP1 G181

Water discharge from borrow pit sites shall not cause surface waters to exceed 50 NTUs (nephelometric
turbidity unit) in streams not designated as trout waters and 10 NTUs in streams, lakes or reservoirs
designated as trout waters. For lakes and reservoirs not designated as trout waters, the turbidity shall not
exceed 25 NTUs. If the turbidity exceeds these levels due to natural background conditions, the existing
turbidity level shall not be increased.

If during any operating day, the downstream water quality exceeds the standard, the Contractor shall do
all of the following:

(A) Either cease discharge or modify the discharge volume or turbidity levels to bring the
downstream turbidity levels into compliance, or

(B) Evaluate the upstream conditions to determine if the exceedance of the standard is due to natural
background conditions. If the background turbidity measurements exceed the standard, operation
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of the pit and discharge can continue as long as the stream turbidity levels are not increased due
to the discharge.

© Measure and record the turbidity test results (time, date and sampler) at all defined sampling
locations 30 minutes after startup and at a minimum, one additional sampling of all sampling
locations during that 24-hour period in which the borrow pit is discharging.

(D) Notify DWQ within 24 hours of any stream turbidity standard exceedances that are not brought
into compliance.

During the Environmental Assessment required by Article 230-4 of the 2012 Standard Specifications, the
Contractor shall define the point at which the discharge enters into the State’s surface waters and the
appropriate sampling locations. Sampling locations shall include points upstream and downstream from
the point at which the discharge enters these waters. Upstream sampling location shall be located so that
it is not influenced by backwater conditions and represents natural background conditions. Downstream
sampling location shall be located at the point where complete mixing of the discharge and receiving
water has occurred.

The discharge shall be closely monitored when water from the dewatering activities is introduced into
jurisdictional wetlands. Any time visible sedimentation (deposition of sediment) on the wetland surface
is observed, the dewatering activity will be suspended until turbidity levels in the stilling basin can be
reduced to a level where sediment deposition does not occur. Staining of wetland surfaces from
suspended clay particles, occurring after evaporation or infiltration, does not constitute sedimentation. No
activities shall occur in wetlands that adversely affect the functioning of a wetland. Visible sedimentation
will be considered an indication of possible adverse impacts on wetland use.

The Engineer will perform independent turbidity tests on a random basis. These results will be
maintained in a log within the project records. Records will include, at a minimum, turbidity test results,
time, date and name of sampler. Should the Department’s test results exceed those of the Contractor’s
test results, an immediate test shall be performed jointly with the results superseding the previous test
results of both the Department and the Contractor.

The Contractor shall use the NCDOT Turbidity Reduction Options for Borrow Pits Matrix, available at
http://www.ncdot.gov/doh/operations/dp_chief eng/roadside/fieldops/downloads/
Files/TurbidityReductionOptionSheet.pdf to plan, design, construct, and maintain BMPs to address water
quality standards. Tier I Methods include stilling basins which are standard compensatory BMPs. Other
Tier 1 methods are noncompensatory and shall be used when needed to meet the stream turbidity
standards. Tier Il Methods are also noncompensatory and are options that may be needed for protection
of rare or unique resources or where special environmental conditions exist at the site which have led to
additional requirements being placed in the DWQ’s 401 Certifications and approval letters, Isolated
Wetland Permits, Riparian Buffer Authorization or a DOT Reclamation Plan’s Environmental
Assessment for the specific site. Should the Contractor exhaust all Tier I Methods on a site exclusive of
rare or unique resources or special environmental conditions, Tier Il Methods may be required by
regulators on a case by case basis per supplemental agreement.

The Contractor may use cation exchange capacity (CEC) values from proposed site borings to plan and
develop the bid for the project. CEC values exceeding 15 milliequivalents per 100 grams of soil may
indicate a high potential for turbidity and should be avoided when dewatering into surface water is
proposed.

No additional compensation for monitoring borrow pit discharge will be paid.


http://www.ncdot.gov/doh/operations/dp_chief_eng/roadside/fieldops/downloads/%0bFiles/TurbidityReductionOptionSheet.pdf
http://www.ncdot.gov/doh/operations/dp_chief_eng/roadside/fieldops/downloads/%0bFiles/TurbidityReductionOptionSheet.pdf
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EMPLOYMENT:
(11-15-11) (Rev. 1-17-12) 108, 102 SP1 G184

Revise the 2012 Standard Specifications as follows:

Page 1-20, Subarticle 102-15(0), delete and replace with the following:

(O) Failure to restrict a former Department employee as prohibited by Article 108-5.

Page 1-65, Article 108-5 Character of Workmen, Methods, and Equipment, line 32, delete all of line
32, the first sentence of the second paragraph and the first word of the second sentence of the second

paragraph.

STATE HIGHWAY ADMINISTRATOR TITLE CHANGE:
(9-18-12) SP1 G185

Revise the 2012 Standard Specifications as follows:

Replace all references to “State Highway Administrator” with “Chief Engineer”.

SUBLETTING OF CONTRACT:
(11-18-2014) 108-6 SP1 G186

Revise the 2012 Standard Specifications as follows:

Page 1-66, Article 108-6 Subletting of Contract, line 37, add the following as the second sentence of
the first paragraph:

All requests to sublet work shall be submitted within 30 days of the date of availability or prior to
expiration of 20% of the contract time, whichever date is later, unless otherwise approved by the
Engineer.

Page 1-67, Article 108-6 Subletting of Contract, line 7, add the following as the second sentence of the
fourth paragraph:

Purchasing materials for subcontractors is not included in the percentage of work required to be
performed by the Contractor. If the Contractor sublets items of work but elects to purchase material for
the subcontractor, the value of the material purchased will be included in the total dollar amount
considered to have been sublet.

DIVISION LET CONTRACT PREQUALIFICATION:
(07-01-14) SPD 01-410

Any firm that wishes to bid as a prime contractor shall be prequalified as a Bidder or PO Prime
Contractor prior to submitting a bid. Information regarding prequalification can be found at:
https://connect.ncdot.gov/business/Prequal/Pages/default.aspx.

CONTRACT PAYMENT AND PERFORMANCE BOND:
(01-30-14) 102-8,102-10 SPD 01-420

A performance bond in the amount of one hundred percent (100%) of the contract amount,
conditioned upon the faithful performance of the contract in accordance with specifications and


https://connect.ncdot.gov/business/Prequal/Pages/default.aspx
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conditions of the contract is required for contracts of $500,000 or more. Such bond shall be
solely for the protection of the North Carolina Department of Transportation and the State of
North Carolina.

A payment bond in the amount of one hundred percent (100%) of the contract amount,
conditioned upon the prompt payment for all labor or materials for which the Contractor, or his
subcontractors, are liable is required for Construction contracts greater than $500,000. The
payment bond shall be solely for the protection of persons or firms furnishing materials or
performing labor for this contract for which the Contractor is liable.

The successful bidder, within fourteen (14) days after notice of award, shall provide the
Department with a contract payment bond and a contract performance bond each in an amount
equal to 100 percent of the amount of the contract.
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PROJECT SPECIAL PROVISIONS

ROADWAY
CLEARING AND GRUBBING - METHOD IlI:
(9-17-02) (Rev. 1-17-12) 200 SP2 RO2A
Perform clearing on this project to the limits established by Method “II” shown on Standard Drawing

No. 200.02 of the 2012 Roadway Standard Drawings.

SHOULDER AND FILL SLOPE MATERIAL.:
(5-21-02) 235,560 SP2 R45 A

Description

Perform the required shoulder and slope construction for this project in accordance with the applicable
requirements of Section 560 and Section 235 of the 2012 Standard Specifications.

Measurement and Payment

Where the material has been obtained from an authorized stockpile or from a borrow source and Borrow
Excavation is not included in the contract, no direct payment will be made for this work, as the cost of
this work will be part of the work being paid at the contract lump sum price for Grading. If Borrow
Excavation is included in this contract and the material has been obtained from an authorized stockpile or
from a borrow source, measurement and payment will be as provided in Section 230 of the 2012 Standard
Specifications for Borrow Excavation.

PIPE INSTALLATION:
(11-20-12) 300 SP3 RO1

Revise the 2012 Standard Specifications as follows:
Page 3-1, Article 300-2, Materials, line 23-24, replace sentence with:
Provide foundation conditioning geotextile in accordance with Section 1056 for Type 4 geotextile.

ASPHALT PAVEMENTS - SUPERPAVE:
(6-19-12) (Rev. 10-21-14) 605, 609, 610, 650, 660 SP6 ROL

Revise the 2012 Standard Specifications as follows:

Page 6-3, Article 605-7 APPLICATION RATES AND TEMPERATURES, replace this article,
including Table 601-1, with the following:

Apply tack coat uniformly across the existing surface at target application rates shown in Table 605-1.
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TABLE 605-1
APPLICATION RATES FOR TACK COAT
Target Rate (gal/sy)

Existing Surface Emulsified Asphalt

New Asphalt 0.04 £0.01
Oxidized or Milled Asphalt 0.06 £ 0.01
Concrete 0.08 £0.01

Apply tack coat at a temperature within the ranges shown in Table 605-2. Tack coat shall not be
overheated during storage, transport or at application.

TABLE 605-2
APPLICATION TEMPERATURE FOR TACK COAT
Asphalt Material Temperature Range
Asphalt Binder, Grade PG 64-22 350 - 400°F
Emulsified Asphalt, Grade RS-1H 130 - 160°F
Emulsified Asphalt, Grade CRS-1 130 - 160°F
Emulsified Asphalt, Grade CRS-1H 130 - 160°F
Emulsified Asphalt, Grade HFMS-1 130 - 160°F
Emulsified Asphalt, Grade CRS-2 130 - 160°F

Page 6-7, Article 609-3 FIELD VERIFICATION OF MIXTURE AND JOB MIX FORMULA
ADJUSTMENTS, lines 35-37, delete the second sentence of the second paragraph.

Page 6-18, Article 610-1 DESCRIPTION, lines 40-41, delete the last sentence of the last paragraph.
Page 6-19, Subarticle 610-3(A) Mix Design-General, line 5, add the following as the first paragraph:
Warm mix asphalt (WMA) is allowed for use at the Contractor’s option in accordance with the
NCDOT Approved Products List for WMA Technologies available at:

https://connect.ncdot.qov/resources/Materials/MaterialsResources/\WWarm%20Mix%o2
0Asphalt%20Approved% 20L ist.pdf

Page 6-21, Subarticle 610-3(C) Job Mix Formula (JMF), replace Table 610-1 with the following:

TABLE 610-1
DESIGN MIXING TEMPERATURE AT THE ASPHALT PLANT"
Binder Grade HMA WMA
JMF Temperature JMF Temperature Range
PG 64-22 300°F 225 - 275F
PG 70-22 315°F 240 - 290°F
PG 76-22 335°F 260 - 310°F
A. The mix temperature, when checked in the truck at the roadway, shall be within plus 15° and

minus 25° of the temperature specified on the JIMF.

Page 6-21, Subarticle 610-3(C) Job Mix Formula (JMF), lines 4-6, delete first sentence of the second
paragraph. Line 7, in the second sentence of the second paragraph, replace “275°F” with “275°% or
greater.”


https://connect.ncdot.gov/resources/Materials/MaterialsResources/Warm%20Mix%20Asphalt%20Approved%20List.pdf
https://connect.ncdot.gov/resources/Materials/MaterialsResources/Warm%20Mix%20Asphalt%20Approved%20List.pdf
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Page 6-22, Article 610-4 WEATHER, TEMPERATURE AND SEASONAL LIMITATIONS FOR
PRODUCING AND PLACING ASPHALT MIXTURES, lines 15-17, replace the second sentence of
the first paragraph with the following:

Do not place asphalt material when the air or surface temperatures, measured at the location of the paving
operation away from artificial heat, do not meet Table 610-5.

Page 6-23, Article 610-4 WEATHER, TEMPERATURE AND SEASONAL LIMITATIONS FOR
PRODUCING AND PLACING ASPHALT MIXTURES, replace Table 610-5 with the following:

TABLE 610-5
PLACEMENT TEMPERATURES FOR ASPHALT
Asphalt Concrete Mix Type Minimum Surface and Air Temperature

B25.0B, C 35°F

119.0B, C, D 35°F

SF9.5A, S9.5B 40°F*
S9.5C, S12.5C 45°FA
$9.5D, S12.5D 50°F

A. For the final layer of surface mixes containing recycled asphalt shingles (RAS), the minimum

surface and air temperature shall be 50°F.

Page 6-26, Article 610-7 HAULING OF ASPHALT MIXTURE, lines 22-23, in the fourth sentence of
the first paragraph replace “so as to overlap the top of the truck bed and” with “to”.

Page 6-41, Subarticle 650-3(B) Mix Design Criteria, replace Table 650-1 with the following:

TABLE 650-1
OGAFC GRADATION CRITERIA
Sieve Size (mm) Type FC-1 Type FC-1 Modified Type FC-2 Modified

19.0 - - 100

12.5 100 100 80 - 100

9.50 75 - 100 75 - 100 55 - 80

4.75 25-45 25-45 15-30

2.36 5-15 5-15 5-15

0.075 1.0-3.0 1.0-3.0 2.0-4.0

Page 6-50, Table 660-1 MATERIAL APPLICATION RATES AND TEMPERATURES, lines 1-2,
replace Note A in Table 660-1 with the following:

A Use No. 6M, No. 67, No. 5 and No. 78M aggregate for retreatment before an asphalt overlay on
existing pavement based on the width of the cracks in the existing pavement. Choose No. 78M
for sections of roadway where the average width of existing cracks is 1/4" or less in width, No. 67
for sections of roadway where the average width of existing cracks are 1/4" to 5/8" in width and
choose No. 5 for sections of roadway where the existing crack widths are greater than 5/8".
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ASPHALT PAVER - FIXED AND MOBILE STRING LINE:
(10-21-03) (Rev. 1-17-12) 610 SP6 RO6B

A mobile string line consisting of a 30 to 40 foot long ski is required for the widening and resurfacing on
this project. A fixed string line is required for the new pavement construction on this project.

ASPHALT BINDER CONTENT OF ASPHALT PLANT MIXES:
(11-21-00) (Rev. 7-17-12) 609 SP6 R15

The approximate asphalt binder content of the asphalt concrete plant mixtures used on this project will be
as follows:

Asphalt Concrete Base Course Type B 25.0__ 4.4%
Asphalt Concrete Intermediate Course Typel19.0 4.8%
Asphalt Concrete Surface Course Type S 4.75A 6.8%
Asphalt Concrete Surface Course Type SA-1 6.8%
Asphalt Concrete Surface Course Type SF 9.5A 6.7%
Asphalt Concrete Surface Course TypeS9.5 6.0%
Asphalt Concrete Surface Course TypeS 125 5.6%

The actual asphalt binder content will be established during construction by the Engineer within the limits
established in the 2012 Standard Specifications.

PRICE ADJUSTMENT - ASPHALT BINDER FOR PLANT MIX:
(11-21-00) 620 SP6 R25

Price adjustments for asphalt binder for plant mix will be made in accordance with Section 620 of the
2012 Standard Specifications.

The base price index for asphalt binder for plant mix is $ 578.85 per ton.

This base price index represents an average of F.O.B. selling prices of asphalt binder at supplier's
terminals on January 1, 2015.

WEDGE COURSE:
(7-1-95) (Rev. 8-21-12) SP6 R52R

Place a wedge course at locations ahead of the paving operation as required by the Engineer.
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MATERIALS:
(2-21-12) (Rev. 3-17-15) 1000, 1002, 1005, 1024, 1050, 1056, 1074, 1078, 1080, 1081, 1086, 1084, 1087, 1092 SP10 RO1

Revise the 2012 Standard Specifications as follows:

Page 10-1, Article 1000-1, DESCRIPTION, lines 9-10, replace the last sentence of the first paragraph
with the following:

Type IL, IP, IS or IT blended cement may be used instead of Portland cement.
Page 10-1, Article 1000-1, DESCRIPTION, line 14, add the following:

Use materials which do not produce a mottled appearance through rusting or other staining of the finished
concrete surface.
Page 10-5, Table 1000-1, REQUIREMENTS FOR CONCRETE, replace with the following:

TABLE 1000-1
REQUIREMENTS FOR CONCRETE

Maximum Water-Cement Ratio Consistency Max. Cement Content

= ” Slump
=2 £5 > . . Non Air-
[ 2T = © - . . -
3 S 3 g 3 Al E:Er?é:‘;gw Entrained ks , 8 Vibrated Non- Vibrated
58 59 Concrete £ § E
© = P Rounded AAngl::ir Rounded AAngl::ir S = s Min Max Min Max
Aggregate g:i]te Aggregate g:i]te n. . n. .
Units psi inch inch Ib/cy Ib/cy Ib/cy Ib/cy
AA 4,500 0.381 0.426 - - 35 - 639 715 - -
AASIP 4500 0381 0426 - - 15 - 639 715 - -
5-7 dry
Drilled Pier 4,500 - - 0.450 0.450 - 7-9 - - 640 800
wet
A 3,000 0.488 0.532 0.550 0.594 3.5 4 564 - 602 -
15
machine-
placed
B 2,500 0.488 0.567 0.559 0.630 25 4 508 - 545 -
harlld—
placed
Sand Light-
weight 4,500 - 0.420 - - 4 - 715 - - -
Latex 3,000
Modified 7 day 0.400 0.400 - - 6 - 658 - - -
Flowable
Eill 150 max. as needed as needed as needed as needed - Flow- - - 40 100
excavatable at 56 days able
Flowable Flow- as
Fill 125 asneeded = asneeded = asneeded | as needed - able - - 100 needed
non-excavatable
4,500 .
design, 1.f5 slip
Pavement | field 0559  0.559 - - orm - 526 - - -
650 3.0 hand
flexural, place
design only
See as as as as as
Precast 1'[)&;b7|-e1 asneeded | as needed . . 6 needed needed needed needed needed
See
per See Table as
Prestress contract 10781 1'55;'3_61 - - 8 - 564 needed ) )

Page 10-1, Article 1000-2, MATERIALS, line 16; Page 10-8, Subarticle 1000-7(A), MATERIALS,
line 8; and Page 10-18, Article 1002-2, MATERIALS, line 9, add the following to the table of item
references:
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Section

ltem
1024-1

Type IL Blended Cement
Page 10-7, Table 1000-3, MAXIMUM WATER-CEMENTITIOUS MATERIAL RATIO, replace
with the following:

Class of Concrete Rounded Aggregate Angular Aggregate
AA and AA Slip Form .366 410
A 469 512
B 469 545
.538 .538

Pavement

Page 10-7, Article 1000-5, HIGH EARLY STRENGTH PORTLAND CEMENT CONCRETE, lines
30-31, delete the second sentence of the third paragraph.
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Page 10-23, Table 1005-1, AGGREGATE GRADATION-COARSE AGGREGATE, replace with the

DN00379 W-5214H
following:

TABLE 1005-1
AGGREGATE GRADATION - COARSE AGGREGATE

Percentage of Total by Weight Passing

m.a. 2" L " 1 3/4r 12" 318" #4 #8 #10 | #16  #40 @ #200 Remarks
Size # 172
90- 20- .
4 100 100 55 0-15 - 0-5 - - - - - A Asphalt Plant Mix
95- 35- .
467M | 100 100 - 20 - 0-30 | 0-5 - - - - A Asphalt Plant Mix
90- 20- .
5 - 100 100 55 0-10 = 0-5 - - - - - A AST, Sediment Control Stone
95- 25. AST, Str. Concrete,
57 - 100 100 - 60 - 0-10 0-5 - - - A Shoulder Drain,
Sediment Control Stone
57M - 100 95 - 25- - 0-10 = 0-5 - - - A AST, Concrete Pavement
100 45 '
90- 20-
6M - - 100 ;50 55 020 08 - - - - A AST
90- 20- AST, Str. Concrete,
67 - - 100 100 - 55 0-10 05 - ) ) A Asphalt Plant Mix
98- 75- 20- Asphalt Plant Mix, AST,
78M ) ) ) 100 100 @ 100 45 0-15 ) ) ) A Str. Conc, Weep Hole Drains
35. Asphalt Plant Mix,
14M - - - - - 100 5, 52 - 0-8 - A AST, Weep Hole Drains,
Str. Concrete
85- 10-
9 - - - - - 100 100 40 - 0-10 - A AST
75- 55- 35- 25- 14- 4- Aggregate Base Course,
ABC - 100 o - 80 - 55 i 45 i 30 128 Aggregate Stabilization
ABC 75- 45- 20- 0- 0- . -
A_/\_v - 100 100 - 79 - 40 - 25 - - 108 Maintenance Stabilization
Light- 80- 5-
) - - - - - - - - -2. AST
<<m_@20 100 100 40 0-20 0-10 0-2.5

A. See Subarticle 1005-4(A).
B. See Subarticle 1005-4(B).
C. For Lightweight Aggregate used in Structural Concrete, see Subarticle 1014-2(E)(6).
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Page 10-46, Article 1024-1, PORTLAND CEMENT, line 33, add the following as the ninth paragraph:

Use Type IL blended cement that meets AASHTO M 240, except that the limestone content is limited to
between 5 and 12% by weight and the constituents shall be interground. Class F fly ash can replace a
portion of Type IL blended cement and shall be replaced as outlined in Subarticle 1000-4(1) for Portland
cement. For mixes that contain cement with alkali content between 0.6% and 1.0% and for mixes that
contain a reactive aggregate documented by the Department, use a pozzolan in the amount shown in
Table 1024-1.

Page 10-47, Subarticle 1024-3(B), Approved Sources, lines 16-18, replace the second sentence of the
second paragraph with the following:

Tests shall be performed by AASHTO’s designated National Transportation Product Evaluation Program
(NTPEP) laboratory for concrete admixture testing.

Page 10-65, Article 1050-1, GENERAL, line 41, replace the first sentence with the following:
All fencing material and accessories shall meet Section 106.

Page 10-73, Article 1056-1 DESCRIPTION, lines 7-8, delete the first sentence of the second paragraph
and replace with the following:

Use geotextile fabrics that are on the NCDOT Approved Products List.

Page 10-73, Article 1056-2 HANDLING AND STORING, line 17, replace “mechanically stabilized
earth (MSE) wall faces” with “temporary wall faces”.
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Page 10-74, TABLE 1056-1 GEOTEXTILE REQUIREMENTS, replace table with the following:

TABLE 1056-1
GEOTEXTILE REQUIREMENTS

i A
Property Requirement (MARV")

Type 1 Type 2 Type 3° Type 4 Type 5° Test
Typical Shoulder Under Temporary Soil Temporary ~ Method
Application Drains Rip Rap Silt Fence | Stabilization Walls
(ﬂ%n?g‘at'cog) > 50% > 50% <25% < 50% < 50% giggg
Grab Strength 100 Ib i ASTM
(MD & CD) D4632
Tear Strength Table 1°, Table 1°, Table 1°, ASTM
(MD & CD) Class 3 Class 1 ) Class 3 i D4533
Puncture ASTM
Strength i i D6241
2,400 Ib/ft
(unless

Ultimate Tensile required ASTM

Strength - - - - L
(MD & CD) othert\;]velse in D4595

contract)
Permlt“Vlty 0.20 Sec—l gilg'vll
Apparent Table 2°, ASTM

0, 0, E
Opening Size lli /SoittS ggif) Table 7° Table 5° No. 30 D4751
UV Stability Passing No. 200° ASTM
(Retained 70% D4355

Strength)

MARY does not apply to elongation

Minimum roll width of 36" required

Minimum roll width of 13 ft required
AASHTO M 288

. US Sieve No. per AASHTO M 92

Page 10-115, Subarticle 1074-7(B), Gray Ilron Castings, lines 10-11, replace with the first two
sentences with the following:

moow»

Supply gray iron castings meeting all facets of AASHTO M 306 excluding proof load. Proof load testing
will only be required for new casting designs during the design process, and conformance to M306
loading (40,000 Ibs.) will be required only when noted on the design documents.
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Page 10-126, Table 1078-1, REQUIREMENTS FOR CONCRETE, replace with the following:

TABLE 1078-1
REQUIREMENTS FOR CONCRETE

28 Day Design
Property Compressive Strength

28 Day Design
Compressive

: Strength
6,000 psi or less greater thanQG,OOO psi
Maximum Water/Cementitious Material Ratio 0.45 0.40
Maximum Slump without HRWR 3.5" 3.5"
Maximum Slump with HRWR 8" 8"
Air Content (upon discharge into forms) 5+ 2% 5+ 2%

Page 10-151, Article 1080-4 Inspection and Sampling, lines 18-22, replace (B), (C) and (D) with the
following:

(B) At least 3 panels prepared as specified in 5.5.10 of AASHTO M 300, Bullet Hole Immersion
Test.

© At least 3 panels of 4"x6"x1/4" for the Elcometer Adhesion Pull Off Test, ASTM D4541.

(D) A certified test report from an approved independent testing laboratory for the Salt Fog
Resistance Test, Cyclic Weathering Resistance Test, and Bullet Hole Immersion Test as specified
in AASHTO M 300.

(E) A certified test report from an approved independent testing laboratory that the product has been
tested for slip coefficient and meets AASHTO M253, Class B.

Page 10-161, Subarticle 1081-1(A) Classifications, lines 29-33, delete first 3 sentences of the
description for Type 2 and replace with the following:

Type 2 - A low-modulus, general-purpose adhesive used in epoxy mortar repairs. It may be used to patch
spalled, cracked or broken concrete where vibration, shock or expansion and contraction are expected.

Page 10-162, Subarticle 1081-1(A) Classifications, lines 4-7, delete the second and third sentences of
the description for Type 3A. Lines 16-22, delete Types 6A, 6B and 6C.

Page 10-162, Subarticle 1081-1(B) Requirements, lines 26-30, replace the second paragraph with the
following:

For epoxy resin systems used for embedding dowel bars, threaded rods, rebar, anchor bolts and other
fixtures in hardened concrete, the manufacturer shall submit test results showing that the bonding system
will obtain 125% of the specified required yield strength of the fixture. Furnish certification that, for the
particular bolt grade, diameter and embedment depth required, the anchor system will not fail by adhesive
failure and that there is no movement of the anchor bolt. For certification and anchorage, use 3,000 psi as
the minimum Portland cement concrete compressive strength used in this test. Use adhesives that meet
Section 1081.

List the properties of the adhesive on the container and include density, minimum and maximum
temperature application, setting time, shelf life, pot life, shear strength and compressive strength.
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Page 10-163, Table 1081-1 Properties of Mixed Epoxy Resin Systems, replace table with the

following:

TABLE 1081-1
PROPERTIES OF MIXED EPOXY RESIN SYSTEMS

Property Type 1 Type 2 Type 3 Type Type Type Type 5
3A 4A 4B

Viscosity-Poises at 77°F + 2°F Gel 10-30 25-75 Gel 40-150 = 40-150 1-6

Spindle No. - 3 4 - 4 4 2

Speed (RPM) - 20 20 - 10 10 50
Pot Life (Minutes) 20-50 30-60 20-50 5-50 40-80 40-80 20-60
Minimum Tensile Strength at 1,500 2,000 4,000 4,000 1,500 1,500 4,000

7 days (psi)
Tensile Elongation at 7 days (%) = 30 min. | 30 min. 2-5 2-5 5-15 5-15 2-5

Min. Compressive Strength of 3,000 4,000- 6,000- 6,000 3,000 3,000 6,000

2". mortar cubes at 24 hours (Neat) (Neat)
Min. Compressive Strength of 5,000 - - - - 5,000 -
2" mortar cubes at 7 days (Neat)
Maximum Water Absorption (%) 1.5 1.0 1.0 1.5 1.0 1.0 1.0

Min. Bond Strength Slant Shear 1,500 1,500 2,000 2,000 1,500 1,500 1,500
Test at 14 days (psi)

Manufacturers choosing to supply material for Department jobs must submit an application through the

Page 10-164, Subarticle 1081-1(E) Prequalification, lines 31-33, replace the second sentence of the
Value Management Unit with the following information for each type and brand name:

first paragraph with the following:
Page 10-164, Subarticle 1081-1(E)(3), line 37, replace this subarticle with the following:

(3) Type of the material in accordance with Articles 1081-1 and 1081-4,
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Page 10-165, Subarticle 1081-1(E)(6), line 1, in the first sentence of the first paragraph replace
“AASHTO M 237 with “the specifications”.

Page 10-165, Subarticle 1081-1(E) Prequalification, line 9-10, delete the second sentence of the last
paragraph.

Page 10-165, Subarticle 1081-1(F) Acceptance, line 14, in the first sentence of the first paragraph
replace “Type 1” with “Type 3”.

Page 10-169, Subarticle 1081-3(G) Anchor Bolt Adhesives, delete this subarticle.

Page 10-170, Article 1081-3 Hot Bitumen, line 9, add the following at the end of Section 1081.:
1081-4 EPOXY RESIN ADHESIVE FOR BONDING TRAFFIC MARKINGS

(A) General

This section covers epoxy resin adhesive for bonding traffic markers to pavement surfaces.

(B) Classification
The types of epoxies and their uses are as shown below:

Type | — Rapid Setting, High Viscosity, Epoxy Adhesive. This type of adhesive provides rapid adherence
to traffic markers to the surface of pavement.

Type Il — Standard Setting, High Viscosity, Epoxy Adhesive. This type of adhesive is recommended for
adherence of traffic markers to pavement surfaces when rapid set is not required.

Type 111 — Rapid Setting, Low Viscosity, Water Resistant, Epoxy Adhesive. This type of rapid setting
adhesive, due to its low viscosity, is appropriate only for use with embedded traffic markers.

Type 1V — Standard Set Epoxy for Blade Deflecting-Type Plowable Markers.
(C) Requirements

Epoxies shall conform to the requirements set forth in AASHTO M 237.

(D) Prequalification

Refer to Subarticle 1081-1(E).

(E) Acceptance

Refer to Subarticle 1081-1(F).

Page 10-173, Article 1084-2 STEEL SHEET PILES, lines 37-38, replace first paragraph with the
following:

Steel sheet piles detailed for permanent applications shall be hot rolled and meet ASTM A572 or ASTM
AB90 unless otherwise required by the plans. Steel sheet piles shall be coated as required by the plans.
Galvanized sheet piles shall be coated in accordance with Section 1076. Metallized sheet piles shall be
metallized in accordance to the Project Special Provision “Thermal Sprayed Coatings (Metallization)”
with an 8 mil, 99.9% aluminum alloy coating and a 0.5 mil seal coating. Any portion of the metallized
sheet piling encased in concrete shall receive a barrier coat. The barrier coat shall be an approved
waterborne coating with a low-viscosity which readily absorbs into the pores of the aluminum thermal
sprayed coating. The waterborne coating shall be applied at a spreading rate that results in a theoretical
1.5 mil dry film thickness. The manufacturer shall issue a letter of certification that the resin chemistry of
the waterborne coating is compatible with the 99.9% aluminum thermal sprayed alloy and suitable for
tidal water applications.



DN00379 W-5214H 43 MACON

Page 10-174, Subarticle 1086-1(B)(1) Epoxy, lines 18-24, replace this subarticle with the following:
The epoxy shall meet Article 1081-4.

The 2 types of epoxy adhesive which may be used are Type I, Rapid Setting, and Type Il, Standard
Setting. Use Type Il when the pavement temperature is above 60°F or per the manufacturer’s
recommendations whichever is more stringent. Use Type | when the pavement temperature is between
50°F and 60°F or per the manufacturer’s recommendations whichever is more stringent. Epoxy adhesive
Type |, Cold Set, may be used to attach temporary pavement markers to the pavement surface when the
pavement temperature is between 32°F and 50°F or per the manufacturer’s recommendations whichever
is more stringent.

Page 10-175, Subarticle 1086-2(E) Epoxy Adhesives, line 27, replace “Section 1081” with “Article
1081-4”.

Page 10-177, Subarticle 1086-3(E) Epoxy Adhesives, line 22, replace “Section 1081” with “Article
1081-4”.

Page 10-179, Subarticle 1087-4(A) Composition, lines 39-41, replace the third paragraph with the
following:

All intermixed and drop-on glass beads shall not contain more than 75 ppm arsenic or 200 ppm lead.

Page 10-180, Subarticle 1087-4(B) Physical Characteristics, line 8, replace the second paragraph with
the following:

All intermixed and drop-on glass beads shall comply with NCGS § 136-30.2 and 23 USC § 109(r).

Page 10-181, Subarticle 1087-7(A) Intermixed and Drop-on Glass Beads, line 24, add the following
after the first paragraph:

Use X-ray Fluorescence for the normal sampling procedure for intermixed and drop-on beads, without
crushing, to check for any levels of arsenic and lead. If any arsenic or lead is detected, the sample shall
be crushed and repeat the test using X-ray Fluorescence. If the X-ray Fluorescence test shows more than
a LOD of 5 ppm, test the beads using United States Environmental Protection Agency Method 6010B,
6010C or 3052 for no more than 75 ppm arsenic or 200 ppm lead.

Page 10-204, Subarticle 1092-2(A) Performance and Test Requirements, replace Table 1092-3
Minimum Coefficient of Retroreflection for NC Grade A with the following:

TABLE 1092-3
MINIMUM COEFFICIENT OF RETROREFLECTION FOR NC GRADE A
(Candelas Per Lux Per Square Meter)

Observation ERtnr;reme % E é kS L Fluorescent Fluorescent
1] T j-. D: oy
Angle, degrees degrees 3 P o m Yellow Green Yellow
0.2 -4.0 525 1 395 | 52 95 30 420 315
0.2 30.0 215 162 22 43 10 170 130
0.5 -4.0 310 230 31 56 18 245 185
0.5 30.0 135 100 14 @ 27 6 110 81
1.0 -4.0 120 60 8 16 3.6 64 48

1.0 30.0 45 34 45 9 2 36 27
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SHOULDER AND SLOPE BORROW:
(3-19-13) 1019 SP10 R10

Use soil in accordance with Section 1019 of the 2012 Standard Specifications. Use soil consisting of
loose, friable, sandy material with a P1 greater than 6 and less than 25 and a pH ranging from 5.5 to 7.0.

Soil with a pH ranging from 4.0 to 5.5 will be accepted without further testing if additional limestone is
provided in accordance with the application rates shown in Table 1019-1A. Soil type is identified during
the soil analysis. Soils with a pH above 7.0 require acidic amendments to be added. Submit proposed
acidic amendments to the Engineer for review and approval. Soils with a pH below 4.0 or that do not
meet the PI requirements shall not be used.

pH TEST Sandy Soils Silt Loam Soils Clay Loam Soils
RESULT Additional Rate Additional Rate Additional Rate
(Ibs. / Acre) (Ibs. / Acre) (Ibs. / Acre)
40-4.4 1,000 4,000 6,000
45-4.9 500 3,000 5,000
50-5.4 NA 2,000 4,000

Note: Limestone application rates shown in this table are in addition to the standard rate of 4000 Ibs. /
acre required for seeding and mulching.

No direct payment will be made for providing additional lime or acidic amendments for Ph adjustment.

TRUCK MOUNTED CHANGEABLE MESSAGE SIGNS:
(8-21-12) 1101.02 SP11 R10

Revise the 2012 Roadway Standard Drawings as follows:

Drawing No. 1101.02, Sheet 12, TEMPORARY LANE CLOSURES, replace General Note #11 with
the following:

11- TRUCK MOUNTED CHANGEABLE MESSAGE SIGNS (TMCMS) USED ON SHADOW
VEHICLES FOR “IN LANE” ACTIVITIES SHALL BE A MINIMUM OF 43" X 73". THE DISPLAY
PANEL SHALL HAVE FULL MATRIX CAPABILITY WITH THE CAPABILITY TO PROVIDE 2
MESSAGE LINES WITH 7 CHARACTERS PER LINE WITH A MINIMUM CHARACTER HEIGHT
OF 18". FOR ADDITIONAL MESSAGING, CONTACT THE WORK ZONE TRAFFIC CONTROL
SECTION.

12- TMCMS USED FOR ADVANCED WARNING ON VEHICLES LOCATED ON THE SHOULDER
MAY BE SMALLER THAN 43" X 73". THE DISPLAY PANEL SHALL HAVE THE CAPABILITY
TO PROVIDE 2 MESSAGE LINES WITH 7 CHARACTERS PER LINE WITH A MINIMUM
CHARACTER HEIGHT OF 18". FOR ADDITIONAL MESSAGING, CONTACT THE WORK ZONE
TRAFFIC CONTROL SECTION.

Drawing No. 1101.02, Sheet 13, TEMPORARY LANE CLOSURES, replace General Note #12 with
the following:

12- TRUCK MOUNTED CHANGEABLE MESSAGE SIGNS (TMCMS) USED ON SHADOW
VEHICLES FOR “IN LANE” ACTIVITIES SHALL BE A MINIMUM OF 43" X 73". THE DISPLAY
PANEL SHALL HAVE FULL MATRIX CAPABILITY WITH THE CAPABILITY TO PROVIDE 2
MESSAGE LINES WITH 7 CHARACTERS PER LINE WITH A MINIMUM CHARACTER HEIGHT
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OF 18". FOR ADDITIONAL MESSAGING, CONTACT THE WORK ZONE TRAFFIC CONTROL
SECTION.

13- TMCMS USED FOR ADVANCED WARNING ON VEHICLES LOCATED ON THE SHOULDER
MAY BE SMALLER THAN 43" X 73". THE DISPLAY PANEL SHALL HAVE THE CAPABILITY
TO PROVIDE 2 MESSAGE LINES WITH 7 CHARACTERS PER LINE WITH A MINIMUM
CHARACTER HEIGHT OF 18". FOR ADDITIONAL MESSAGING, CONTACT THE WORK ZONE
TRAFFIC CONTROL SECTION.
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STANDARD SPECIAL PROVISION

AVAILABILITY OF FUNDS - TERMINATION OF CONTRACTS
(5-20-08) z-2

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 encumbered in the amount
of allotments made to the Department of Transportation by the Director for the estimated payments for
transportation project contract work to be performed in the appropriation fiscal year. The allotments shall
be multiyear allotments and shall be based on estimated revenues and shall be subject to the maximum
contract authority contained in General Statute 143C-6-11(c). Payment for transportation project work
performed pursuant to contract in any fiscal 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 progress, and any acceleration of this progress shall be subject to the approval of
the Department of Transportation provided funds are available. The State reserves the right to terminate
or suspend any transportation project contract, and any transportation project contract shall be so
terminated or suspended if funds will not be available for payment of the work to be performed during
that fiscal year pursuant to the contract. In the event of termination of any contract, the contractor shall
be given a written notice of termination at least 60 days before completion of scheduled work for which
funds are available. In the event of termination, the contractor shall be paid for the work already
performed in accordance with the contract specifications.

Payment will be made on any contract terminated pursuant to the special provision in accordance with
Subarticle 108-13(E) of the 2012 Standard Specifications.
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STANDARD SPECIAL PROVISION

NCDOT GENERAL SEED SPECIFICATION FOR SEED QUALITY
(5-17-11) 7Z-3

Seed shall be sampled and tested by the North Carolina Department of Agriculture and Consumer
Services, Seed Testing Laboratory. When said samples are collected, the vendor shall supply an
independent laboratory report for each lot to be tested. Results from seed so sampled shall be final. Seed
not meeting the specifications shall be rejected by the Department of Transportation and shall not be
delivered to North Carolina Department of Transportation warehouses. If seed has been delivered it shall
be available for pickup and replacement at the supplier’s expense.

Any re-labeling required by the North Carolina Department of Agriculture and Consumer Services, Seed
Testing Laboratory, that would cause the label to reflect as otherwise specified herein shall be rejected by
the North Carolina Department of Transportation.

Seed shall be free from seeds of the noxious weeds Johnsongrass, Balloonvine, Jimsonweed, Witchweed,
Itchgrass, Serrated Tussock, Showy Crotalaria, Smooth Crotalaria, Sicklepod, Sandbur, Wild Onion, and
Wild Garlic. Seed shall not be labeled with the above weed species on the seed analysis label.
Tolerances as applied by the Association of Official Seed Analysts will NOT be allowed for the above
noxious weeds except for Wild Onion and Wild Garlic.

Tolerances established by the Association of Official Seed Analysts will generally be recognized.
However, for the purpose of figuring pure live seed, the found pure seed and found germination
percentages as reported by the North Carolina Department of Agriculture and Consumer Services, Seed
Testing Laboratory will be used. Allowances, as established by the NCDOT, will be recognized for
minimum pure live seed as listed on the following pages.

The specifications for restricted noxious weed seed refers to the number per pound as follows:

Restricted Noxious Limitations per Restricted Noxious Limitations per
Weed Lb. Of Seed Weed Lb. of Seed
Blessed Thistle 4 seeds Cornflower (Ragged Robin) 27 seeds
Cocklebur 4 seeds Texas Panicum 27 seeds
Spurred Anoda 4 seeds Bracted Plantain 54 seeds
Velvetleaf 4 seeds Buckhorn Plantain 54 seeds
Morning-glory 8 seeds Broadleaf Dock 54 seeds
Corn Cockle 10 seeds Curly Dock 54 seeds
Wild Radish 12 seeds Dodder 54 seeds
Purple Nutsedge 27 seeds Giant Foxtail 54 seeds
Yellow Nutsedge 27 seeds Horsenettle 54 seeds
Canada Thistle 27 seeds Quackgrass 54 seeds
Field Bindweed 27 seeds Wild Mustard 54 seeds
Hedge Bindweed 27 seeds

Seed of Pensacola Bahiagrass shall not contain more than 7% inert matter, Kentucky Bluegrass,
Centipede and Fine or Hard Fescue shall not contain more than 5% inert matter whereas a maximum of
2% inert matter will be allowed on all other kinds of seed. In addition, all seed shall not contain more
than 2% other crop seed nor more than 1% total weed seed. The germination rate as tested by the North
Carolina Department of Agriculture shall not fall below 70%, which includes both dormant and hard seed.
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Seed shall be labeled with not more than 7%, 5% or 2% inert matter (according to above specifications),
2% other crop seed and 1% total weed seed.

Exceptions may be made for minimum pure live seed allowances when cases of seed variety shortages are
verified. Pure live seed percentages will be applied in a verified shortage situation. Those purchase
orders of deficient seed lots will be credited with the percentage that the seed is deficient.

FURTHER SPECIFICATIONS FOR EACH SEED GROUP ARE GIVEN BELOW:

Minimum 85% pure live seed; maximum 1% total weed seed; maximum 2% total other crop seed;
maximum 144 restricted noxious weed seed per pound. Seed less than 83% pure live seed will not be
approved.

Sericea Lespedeza
Oats (seeds)

Minimum 80% pure live seed; maximum 1% total weed seed; maximum 2% total other crop; maximum
144 restricted noxious weed seed per pound. Seed less than 78% pure live seed will not be approved.

Tall Fescue (all approved varieties) Bermudagrass

Kabe Lespedeza Browntop Millet

Korean Lespedeza German Millet — Strain R
Weeping Lovegrass Clover — Red/White/Crimson
Carpetgrass

Minimum 78% pure live seed; maximum 1% total weed seed; maximum 2% total other crop seed;
maximum 144 restricted noxious weed seed per pound. Seed less than 76% pure live seed will not be
approved.

Common or Sweet Sundangrass

Minimum 76% pure live seed; maximum 1% total weed seed; maximum 2% total other crop seed;
maximum 144 restricted noxious weed seed per pound. Seed less than 74% pure live seed will not be
approved.

Rye (grain; all varieties)

Kentucky Bluegrass (all approved varieties)
Hard Fescue (all approved varieties)

Shrub (bicolor) Lespedeza

Minimum 70% pure live seed; maximum 1% total weed seed; maximum 2% total other crop seed;
maximum 144 noxious weed seed per pound. Seed less than 70% pure live seed will not be approved.

Centipedegrass Japanese Millet
Crownvetch Reed Canary Grass
Pensacola Bahiagrass Zoysia

Creeping Red Fescue

Minimum 70% pure live seed; maximum 1% total weed seed; maximum 2% total other crop seed;
maximum 5% inert matter; maximum 144 restricted noxious weed seed per pound.

Barnyard Grass
Big Bluestem
Little Bluestem
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Bristly Locust

Birdsfoot Trefoil

Indiangrass

Orchardgrass

Switchgrass

Yellow Blossom Sweet Clover
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STANDARD SPECIAL PROVISION

ERRATA
(1-17-12) (Rev. 11-18-14) z-4

Revise the 2012 Standard Specifications as follows:

Division 2
Page 2-7, line 31, Article 215-2 Construction Methods, replace “Article 107-26” with “Article 107-25".
Page 2-17, Article 226-3, Measurement and Payment, line 2, delete “pipe culverts,”.
Page 2-20, Subarticle 230-4(B), Contractor Furnished Sources, change references as follows: Line
1, replace “(4) Buffer Zone” with *“(c) Buffer Zone”; Line 12, replace “(5) Evaluation for Potential
Wetlands and Endangered Species” with “(d) Evaluation for Potential Wetlands and Endangered
Species”; and Line 33, replace “(6) Approval” with “(4) Approval”.

Division 3
Page 3-1, after line 15, Article 300-2 Materials, replace “1032-9(F)” with “1032-6(F)”.

Division 4
Page 4-77, line 27, Subarticle 452-3(C) Concrete Coping, replace “sheet pile” with “reinforcement”.

Division 6

Page 6-7, line 31, Article 609-3 Field Verification of Mixture and Job Mix Formula Adjustments,
replace “30” with “45”.

Page 6-10, line 42, Subarticle 609-6(C)(2), replace “Subarticle 609-6(E)”  with
“Subarticle 609-6(D)”.

Page 6-11, Table 609-1 Control Limits, replace “Max. Spec. Limit” for the Target Source of Pgg75/Ppe
Ratio with “1.0”.

Page 6-40, Avrticle 650-2 Materials, replace “Subarticle 1012-1(F)” with
“Subarticle 1012-1(E)”

Division 8
Page 8-23, line 10, Article 838-2 Materials, replace “Portland Cement Concrete, Class B” with
“Portland Cement Concrete, Class A”.

Division 10
Page 10-166, Article 1081-3 Hot Bitumen, replace “Table 1081-16” with “Table 1081-2", replace
“Table 1081-17" with “Table 1081-37, and replace “Table 1081-18" with
“Table 1081-4”.

Division 12
Page 12-7, Table 1205-3, add “FOR THERMOPLASTIC” to the end of the title.
Page 12-8, Subarticle 1205-5(B), line 13, replace “Table 1205-2" with “Table 1205-4".
Page 12-8, Table 1205-4 and 1205-5, replace “THERMOPLASTIC” in the title of these tables with
“POLYUREA”.
Page 12-9, Subarticle 1205-6(B), line 21, replace “Table 1205-4" with “Table 1205-6".
Page 12-11, Subarticle 1205-8(C), line 25, replace “Table 1205-5” with “Table 1205-7".
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Division 15
Page 15-4, Subarticle 1505-3(F) Backfilling, line 26, replace “Subarticle 235-4(C)” with “Subarticle
235-3(C)”.
Page 15-6, Subarticle 1510-3(B), after line 21, replace the allowable leakage formula with the
following: W=LD~P + 148,000
Page 15-6, Subarticle 1510-3(B), line 32, delete “may be performed concurrently or” and replace
with “shall be performed”.
Page 15-17, Subarticle 1540-3(E), line 27, delete “Type 1”.

Division 17
Page 17-26, line 42, Subarticle 1731-3(D) Termination and Splicing within Interconnect Center,
delete this subarticle.

Revise the 2012 Roadway Standard Drawings as follows:

1633.01 Sheet 1 of 1, English Standard Drawing for Matting Installation, replace “1633.01” with
“1631.01".
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STANDARD SPECIAL PROVISION

PLANT AND PEST QUARANTINES

(Imported Fire Ant, Gypsy Moth, Witchweed, And Other Noxious Weeds)
(3-18-03) (Rev. 10-15-13) Z04a

Within Quarantined Area

This project may be within a county regulated for plant and/or pests. If the project or any part of the
Contractor's operations is located within a quarantined area, thoroughly clean all equipment 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/United States
Department of Agriculture. Have the certificate or limited permit accompany the article when it arrives at
the project site.

Contact

Contact the N.C. Department of Agriculture/United States Department of Agriculture
at 1-800-206-9333, 919-733-6932, or http://www.ncagr.gov/plantind/ to determine those specific project
sites located in the quarantined area or for any regulated article used on this project originating in a
quarantined county.

Regulated Articles Include

1. Soil, sand, gravel, compost, peat, humus, muck, and decomposed manure, separately or with other
articles. This includes movement of articles listed above that may be associated with cut/waste, ditch
pulling, and shoulder cutting.

Plants with roots including grass sod.

Plant crowns and roots.

Bulbs, corms, rhizomes, and tubers of ornamental plants.

Hay, straw, fodder, and plant litter of any kind.

Clearing and grubbing debris.

Used agricultural cultivating and harvesting equipment.

Used earth-moving equipment.

Any other products, articles, or means of conveyance, of any character, if determined by an inspector
to present a hazard of spreading imported fire ant, gypsy moth, witchweed or other noxious weeds.

COoONoaR~WDN
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STANDARD SPECIAL PROVISION

AWARD OF CONTRACT
(6-28-77) Z-6

“The North Carolina Department of Transportation, in accordance with the provisions of Title VI
of the Civil Rights Act of 1964 (78 Stat. 252) and the Regulations of the Department of
Transportation (49 C.F.R., Part 21), issued pursuant to such act, hereby notifies all bidders that it
will affirmatively insure that the contract entered into pursuant to this advertisement will be
awarded to the lowest responsible bidder without discrimination on the ground of race, color, or
national origin”.
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STANDARD SPECIAL PROVISION

MINORITY AND FEMALE EMPLOYMENT REQUIREMENTS

Z-7

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 percentage
terms for the Contractor’s aggregate workforce in each trade on all construction work in the
covered area, see as shown on the attached sheet entitled “Employment Goals for Minority and
Female participation”.

These goals are applicable to all the Contractor’s construction work (whether or not it is
Federal or federally assisted) performed in the covered area. If the Contractor performs
construction work in a geographical area located outside of the covered area, it shall apply the
goals established for such geographical area where the work is actually performed. With regard
to this second area, the Contractor also is subject to the goals for both its federally involved and
nonfederally involved construction.

The Contractor’s compliance with the Executive Order and the regulations in 41 CFR
Part 60-4 shall be based on its implementation of the Equal Opportunity Clause, specific
affirmative action obligations required by the specifications set forth in 41 CFR 60-4.3(a), and its
effort to meet the goals. The hours of minority and female employment and training must be
substantially uniform throughout the length of the contract, and in each trade and the Contractor
shall make a good faith effort to employ minorities and women evenly on each of its projects.
The transfer of minority or female employees or trainees from Contractor to Contractor or from
project to project or the sole purpose of meeting the Contractor’s goals shall be a violation of the
contract, the executive Order and the regulations in 41 CFR Part 60-4. Compliance with the
goals will be measured against the total work hours performed.

2. As used in this Notice and in the contract resulting from this solicitation, the “covered
area” is the county or counties shown on the cover sheet of the proposal form and contract.
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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

Tyrrell County
Washington County
Wayne County
Wilson County

Area 025 23.5%
Columbus County
Duplin County
Onslow County
Pender County

55

EMPLOYMENT GOALS FOR MINORITY

AND FEMALE PARTICIPATION

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 County
Vance County
Warren County

Area 028 15.5%
Alleghany County
Ashe County
Caswell County
Davie County
Montgomery County
Moore County
Rockingham County
Surry County
Watauga County
Wilkes County

Area 029 15.7%
Alexander County
Anson County
Burke County
Cabarrus County
Caldwell County
Catawba County
Cleveland County
Iredell County
Lincoln County
Polk County
Rowan 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

MACON
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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

56
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% Stokes County

Alamance County Yadkin County

Area 1520 18.3%
Gaston County
Mecklenburg County
Union County

MACON

Goals for Female

Participation in Each Trade

(Statewide) 6.9%
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STANDARD SPECIAL PROVISION

REQUIRED CONTRACT PROVISIONS FEDERAL - AID CONSTRUCTION CONTRACTS
FHWA - 1273 Electronic Version - May 1, 2012 Z-8

I. General

I1. Nondiscrimination

I11. Nonsegregated 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. Compliance with Governmentwide Suspension and Debarment Requirements
XI. Certification Regarding Use of Contract Funds for Lobbying

ATTACHMENTS

A. Employment and Materials Preference for Appalachian Development Highway System or Appalachian Local Access Road Contracts (included in
Appalachian contracts only)

I. GENERAL

1. Form FHWA-1273 must be physically incorporated in each construction contract funded under Title 23 (excluding emergency contracts solely
intended for debris removal). The contractor (or subcontractor) must insert this form in each subcontract and further require its inclusion in all
lower tier subcontracts (excluding purchase orders, rental agreements and other agreements for supplies or services).

The applicable requirements of Form FHWA-1273 are incorporated by reference for work done under any purchase order, rental agreement
or agreement for other services. The prime contractor shall be responsible for compliance by any subcontractor, lower-tier subcontractor or
service provider.

Form FHWA-1273 must be included in all Federal-aid design-build contracts, in all subcontracts and in lower tier subcontracts (excluding
subcontracts for design services, purchase orders, rental agreements and other agreements for supplies or services). The design-builder shall be
responsible for compliance by any subcontractor, lower-tier subcontractor or service provider.

Contracting agencies may reference Form FHWA-1273 in bid proposal or request for proposal documents, however, the Form
FHWA-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).

2. Subject to the applicability criteria noted in the following sections, these contract provisions shall apply to all work performed on the contract by
the contractor's own organization and with the assistance of workers under the contractor's immediate superintendence and to all work performed
on the contract by piecework, station work, or by subcontract.

3. A breach of any of the stipulations contained in these Required Contract Provisions may be sufficient grounds for withholding of progress
payments, withholding of final payment, termination of the contract, suspension / debarment or any other action determined to be appropriate by
the contracting agency and FHWA.

4. Selection of Labor: During the performance of this contract, the contractor shall not use convict labor for any purpose within the limits of
a construction project on a Federal-aid highway unless it is labor performed by convicts who are on parole, supervised release, or probation. The
term Federal-aid highway does not include roadways functionally classified as local roads or rural minor collectors.

11. NONDISCRIMINATION

The provisions of this section related to 23 CFR Part 230 are applicable to all Federal-aid construction contracts and to all related construction
subcontracts 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 60,
29 CFR 1625-1627, Title 23 USC Section 140, the Rehabilitation Act of 1973, as amended (29 USC 794), Title VI of the Civil Rights Act of 1964, as
amended, 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 60, and 29 CFR 1625-1627. The contracting agency and the FHWA have the authority and the responsibility to
ensure compliance with Title 23 USC Section 140, the Rehabilitation Act of 1973, as amended (29 USC 794), and Title VI of the Civil Rights Act of
1964, as amended, 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 230, Appendix A, with appropriate revisions to conform to the U.S. Department of
Labor (US DOL) and FHWA requirements.

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 (28 CFR 35, 29 CFR 1630, 29 CFR 1625-1627,
41 CFR 60 and 49 CFR 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 35 and 29 CFR 1630 are
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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:

a. The contractor will work with the contracting agency and the Federal Government to ensure that it has made every good faith effort to
provide equal opportunity with respect to all of its terms and conditions of employment and in their review of activities under the contract.

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, 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."

EEO Officer: The contractor will designate and make known 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 so.

Dissemination of Policy: All members of the contractor's staff who are authorized to hire, supervise, promote, and discharge employees, or who

recommend such action, or who are substantially involved in such action, will be made fully cognizant of, and will implement, the contractor's

EEO policy and contractual responsibilities to provide EEO in each grade and classification of employment. To ensure that the above agreement

will be met, the following actions will be taken as a minimum:

a. Periodic meetings of supervisory and personnel office employees will be conducted before the start of work and then not less often than once
every six months, at which time the contractor's EEO policy and its implementation will be reviewed and explained. The meetings will be
conducted by the EEO Officer.

b. All new supervisory or personnel office employees will be given a thorough indoctrination by the EEO Officer, covering all major aspects of
the contractor's EEO obligations within thirty days following their 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.

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.

Recruitment: When advertising for employees, the contractor will include in all advertisements for employees the notation: "An Equal

Opportunity Employer." All such advertisements will be placed in publications having a large circulation among minorities and women in the

area from which the project work force would normally be derived.

a. The contractor will, unless precluded by a valid bargaining agreement, conduct systematic and direct recruitment through public and private
employee referral sources likely to yield qualified minorities and women. To meet this requirement, the contractor will identify sources of
potential minority group employees, and establish with such identified sources procedures whereby minority and women applicants may be
referred to the contractor for employment consideration.

b. Inthe event the contractor has a valid bargaining agreement providing for exclusive hiring hall referrals, the contractor is expected to observe
the provisions of that agreement to the extent that the system meets the contractor's compliance with EEO contract provisions. Where
implementation of such an agreement has the effect of discriminating against minorities or women, or obligates the contractor to do the same,
such implementation violates Federal nondiscrimination provisions.

¢. The 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.

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,

national origin, age or disability. The following procedures shall be followed:

a. The contractor will conduct periodic inspections of project sites to insure 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 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.

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).

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.

o



DN00379 W-5214H 59 MACON

7. Unions: If the contractor relies in whole or in part upon unions as a source of employees, the contractor will use good faith efforts to obtain the
cooperation of such unions to increase opportunities for minorities and women. Actions by the contractor, either directly or through a contractor's
association acting as agent, will include the procedures set forth below:

a. The contractor will use good faith efforts to develop, in cooperation with the unions, joint training programs aimed toward qualifying more
minorities and women for membership in the unions and increasing the skills of minorities and women so that they may qualify for higher
paying employment.

b. The contractor will use good faith efforts to incorporate an EEO clause into each union agreement to the end that such union will be
contractually bound to refer applicants without regard to their race, color, religion, sex, national origin, age or disability.

¢. The contractor is to obtain information as to the referral practices and policies of the labor union except that to the extent such information is
within the exclusive possession of the labor union and such labor union refuses to furnish such information to the contractor, the contractor
shall so certify to the contracting agency and shall set forth what efforts have been made to obtain such information.

d. 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, national origin, age or disability; making full efforts to obtain qualified and/or qualifiable minorities and women.
The failure of a union to provide 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 the requirements for and
comply with the Americans with Disabilities Act and all rules and regulations established there under. Employers must provide reasonable
accommodation in all employment activities unless to do so would cause an undue hardship.

9. Selection of Subcontractors, Procurement of Materials and Leasing of Equipment: The contractor shall not discriminate on the grounds of
race, color, religion, sex, national origin, age or disability in the selection and retention of subcontractors, including procurement of materials and
leases of equipment. The contractor shall take all necessary and reasonable steps to ensure nondiscrimination in the administration of this contract.
a. The contractor shall notify all potential subcontractors and suppliers and lessors of their EEO obligations under this contract.

b.  The contractor will use good faith efforts to ensure subcontractor compliance with their EEO obligations.

10. Assurance Required by 49 CFR 26.13(b):

a. The requirements of 49 CFR Part 26 and the State DOT’s U.S. DOT-approved DBE program are incorporated by reference.

b. The contractor 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 contracting agency deems appropriate.

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:

(1) The number and work hours of minority and non-minority group members and women employed in each work classification on the
project;

(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.

111. NONSEGREGATED FACILITIES

This provision is applicable to all Federal-aid construction contracts and to all related construction subcontracts of $10,000 or more.

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, 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 location,
under the contractor's control, where the facilities are segregated. The term "facilities” includes waiting rooms, work areas, restaurants and other eating
areas, time clocks, restrooms, washrooms, locker rooms, and other storage or dressing areas, parking lots, drinking fountains, recreation or
entertainment areas, transportation, and housing provided for employees. The contractor shall provide separate or single-user restrooms and necessary
dressing or sleeping areas to assure privacy between sexes.

1V. DAVIS-BACON AND RELATED ACT PROVISIONS

This section is applicable to all Federal-aid construction projects exceeding $2,000 and to all related subcontracts and lower-tier subcontracts
(regardless of subcontract size). The requirements apply to all projects located within the right-of-way of a roadway that is functionally classified as
Federal-aid highway. This excludes roadways functionally classified as local roads or rural minor collectors, which are exempt. Contracting agencies
may elect to apply these requirements to other projects.

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
a. All laborers and mechanics employed or working upon the site of the work, will be paid unconditionally and not less often than once a week,
and without subsequent deduction or rebate on any account (except such payroll deductions as are permitted by regulations issued by the
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Secretary of Labor under the Copeland Act (29 CFR part 3)), the full amount of wages and bona fide fringe benefits (or cash equivalents
thereof) due at time of payment computed at rates not less than those contained in the wage determination of the Secretary of Labor which is
attached hereto and made a part hereof, regardless of any contractual relationship which may be alleged to exist between the contractor and
such laborers and mechanics.

Contributions made or costs reasonably anticipated for bona fide fringe benefits under section 1(b)(2) of the Davis-Bacon Act on behalf of
laborers or mechanics are considered wages paid to such laborers or mechanics, subject to the provisions of paragraph 1.d. of this section;
also, regular contributions made or costs incurred for more than a weekly period (but not less often than quarterly) under plans, funds,
or programs which cover the particular weekly period, are deemed to be constructively made or incurred during such weekly period. Such
laborers and mechanics shall be paid the appropriate wage rate and fringe benefits on the wage determination for the classification of work
actually performed, without regard to skill, except as provided in 29 CFR 5.5(a)(4). 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 classification and wage rates conformed under paragraph 1.b. of this section) and the Davis-Bacon
poster (WH-1321) shall 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.(1) The contracting officer shall require that any class of laborers or mechanics, including helpers, which is not listed in the wage

C.

determination and which is to be employed under the contract shall be classified in conformance with the wage determination. The
contracting officer shall approve an additional classification and wage rate and fringe benefits therefore 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 utilized 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) If the contractor and the laborers and mechanics to be employed in the classification (if known), or their representatives, and the
contracting officer agree on the classification and wage rate (including the amount designated for fringe benefits where appropriate),
a report of the action taken shall be sent by the contracting officer to the Administrator of the Wage and Hour Division, Employment
Standards Administration, U.S. Department of Labor, Washington, DC 20210. The Administrator, or an authorized representative, will
approve, modify, or disapprove every additional classification action 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.

(3) In the event the contractor, the laborers or mechanics to be employed in the classification or their representatives, and the contracting
officer do not agree on the proposed classification and wage rate (including the amount designated for fringe benefits, where
appropriate), the contracting officer shall refer the questions, including the views of all interested parties and the recommendation of the
contracting officer, to the Wage and Hour Administrator for determination. The Wage and Hour 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.

(4) The wage rate (including fringe benefits where appropriate) determined pursuant to paragraphs 1.b.(2) or 1.b.(3) of this section, shall 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.

Whenever the minimum wage rate prescribed in the contract for a class of laborers or mechanics includes a fringe benefit which is not

expressed as an hourly rate, the contractor shall either pay the benefit as stated in the wage determination or shall pay another bona fide fringe

benefit or an hourly cash equivalent thereof.

If the contractor does not make payments to a trustee or other third person, the contractor may consider as part of the wages of any laborer or

mechanic the amount of any costs reasonably anticipated in providing bona fide fringe benefits under a plan or program, Provided, That the

Secretary of Labor has found, upon the written request of the contractor, that the applicable standards of the Davis-Bacon Act have been met.

The Secretary of Labor may require the contractor to set aside in a separate account assets for the meeting of obligations under the plan or

program.

Withholding. The contracting agency shall upon its own action or upon written request of an authorized representative of the Department of
Labor, withhold or cause to be withheld from the contractor under this contract, or any other Federal contract with the same prime contractor, or
any other federally-assisted contract subject to Davis-Bacon prevailing wage requirements, which is held by the same prime contractor, so much
of the accrued payments or advances as may be considered necessary to pay laborers and mechanics, including apprentices, trainees, and helpers,
employed by the contractor or any subcontractor the full amount of wages required by the contract. In the event of failure to pay any laborer or
mechanic, including any apprentice, trainee, or helper, employed or working on the site of the work, all or part of the wages required by the
contract, the contracting agency may, 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.

Payrolls and basic records

a.

Payrolls and basic records relating thereto shall be maintained by the contractor during the course of the work and preserved for a period of
three years thereafter for all laborers and mechanics working at the site of the work. Such records shall contain the name, address, and social
security number of each such worker, his or her correct classification, hourly rates of wages paid (including rates of contributions or costs
anticipated for bona fide fringe benefits or cash equivalents thereof of the types described in section 1(b)(2)(B) of the Davis-Bacon Act), daily
and weekly number of hours worked, deductions made and actual wages paid. Whenever the Secretary of Labor has found under
29 CFR 5.5(a)(1)(iv) that the wages of any laborer or mechanic include the amount of any costs reasonably anticipated in providing benefits
under a plan or program described in section 1(b)(2)(B) of the Davis-Bacon Act, the contractor shall maintain records which show that the
commitment to provide such benefits is enforceable, that the plan or program is financially responsible, and that the plan or program has been
communicated in writing to the laborers or mechanics affected, and records which show the costs anticipated or the actual cost incurred in
providing such benefits. Contractors employing apprentices or trainees under approved programs shall maintain written evidence of the
registration of apprenticeship programs and certification of trainee programs, the registration of the apprentices and trainees, and the ratios
and wage rates prescribed in the applicable programs.

b. (1) The contractor shall submit weekly for each week in which any contract work is performed a copy of all payrolls to the contracting

agency. The payrolls submitted shall set out accurately and completely all of the information required to be maintained under
29 CFR 5.5(a)(3)(i), except that full social security numbers and home addresses shall not be included on weekly transmittals. Instead the
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payrolls shall only need to include an individually identifying number for each employee ( e.g. , the last four digits of the employee's
social security number). The required weekly payroll information may be submitted in any form desired. Optional Form WH-347 is
available for this purpose from the Wage and Hour Division Web site at http://www.dol.gov/esa/whd/forms/ wh347instr.htm or its
successor site. The prime contractor is responsible for the submission of copies of payrolls by all subcontractors. Contractors and
subcontractors shall maintain the full social security number and current address of each covered worker, and shall provide them upon
request to the contracting agency for transmission to the State DOT, the FHWA or the Wage and Hour Division of the Department of
Labor for purposes of an investigation or audit of compliance with prevailing wage requirements. It is not a violation of this section for
a prime contractor to require a subcontractor to provide addresses and social security numbers to the prime contractor for its own records,
without weekly submission to the contracting agency.

(2) Each payroll submitted shall be accompanied by a “Statement of Compliance,” signed by the contractor or subcontractor or his or her
agent who pays or supervises the payment of the persons employed under the contract and shall certify the following:

(i) That the payroll for the payroll period contains the information required to be provided under §5.5 (a)(3)(ii) of Regulations,
29 CFR part 5, the appropriate information is being maintained under §5.5 (a)(3)(i) of Regulations, 29 CFR part 5, and that such
information is correct and complete;

(i) That each laborer or mechanic (including each helper, apprentice, and trainee) employed 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 Regulations, 29 CFR part 3;

(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 of work performed, as specified in the applicable wage determination incorporated into the contract.

(3) The weekly submission of a properly executed certification set forth on the reverse side of Optional Form WH-347 shall satisfy the
requirement for submission of the “Statement of Compliance” required by paragraph 3.b.(2) of this section.

(4) The falsification of any of the above certifications may subject the contractor or subcontractor to civil or criminal prosecution under
section 1001 of title 18 and section 231 of title 31 of the United States Code.

The contractor or subcontractor shall make the records required under paragraph 3.a. of this section available for inspection, copying, or

transcription by authorized representatives of the contracting agency, the State DOT, the FHWA, or the Department of Labor, and shall

permit such representatives to interview employees during working hours on the job. If the contractor or subcontractor fails to submit the

required records or to make them available, the FHWA may, after written notice to the contractor, the contracting agency or the State DOT,

take such action as may be necessary to cause the suspension of any further payment, advance, or guarantee of funds. Furthermore, failure to

submit the required records upon request or to make such records available may be grounds for debarment action pursuant to 29 CFR 5.12.

4. Apprentices and trainees

a.

Apprentices (programs of the USDOL). Apprentices will be permitted to work at less than the predetermined rate for the work they
performed when they are employed pursuant to and individually registered in a bona fide apprenticeship program registered with the U.S.
Department of Labor, Employment and Training Administration, Office of Apprenticeship Training, Employer and Labor Services, or with
a State Apprenticeship Agency recognized by the Office, or if a person is employed in his or her first 90 days of probationary employment as
an apprentice in such an apprenticeship program, who is not individually registered in the program, but who has been certified by the Office
of Apprenticeship Training, Employer and Labor Services or a State Apprenticeship Agency (where appropriate) to be eligible for
probationary employment as an apprentice.

The allowable ratio of apprentices to journeymen on the job site in any craft classification shall not be greater than the ratio permitted to
the contractor as to the entire work force under the registered program. Any worker listed on a payroll at an apprentice wage rate, who is not
registered or otherwise employed as stated above, shall 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
the registered program shall be paid not less than the applicable wage rate on the wage determination for the work actually performed. Where
a contractor is performing construction on a project in a locality other than that in which its program is registered, the ratios and wage rates
(expressed in percentages of the journeyman's hourly rate) specified in the contractor's or subcontractor's registered program shall be
observed.

Every apprentice must be paid at not less than the rate specified in the registered program for the apprentice's level of progress, expressed
as a percentage of the journeymen hourly rate specified in the applicable wage determination. Apprentices shall be paid fringe benefits in
accordance with the provisions of the apprenticeship program. If the apprenticeship program does not specify fringe benefits, apprentices
must be paid the full amount of fringe benefits listed on the wage determination for the applicable classification. If the Administrator
determines that a different practice prevails for the applicable apprentice classification, fringes shall be paid in accordance with that
determination.

In the event the Office of Apprenticeship Training, Employer and Labor Services, or a State Apprenticeship Agency recognized by the
Office, withdraws approval of an apprenticeship program, the contractor will no longer be permitted to utilize apprentices at less than the
applicable predetermined rate for the work performed until an acceptable program is approved.

Trainees (programs of the USDOL). Except as provided in 29 CFR 5.16, trainees will not be permitted to work at less than the predetermined
rate for the work performed unless they are employed pursuant to and individually registered in a program which has received prior approval,
evidenced by formal certification by the U.S. Department of Labor, Employment and Training Administration.

The ratio of trainees to journeymen on the job site shall not be greater than permitted under the plan approved by the Employment and
Training Administration.

Every trainee must be paid at not less than the rate specified in the approved program for the trainee's level of progress, expressed as
a percentage of the journeyman hourly rate specified in the applicable wage determination. Trainees shall be paid fringe benefits in
accordance with the provisions of the trainee program. If the trainee program does not mention fringe benefits, trainees shall be paid the full
amount of fringe benefits listed on the wage determination unless the Administrator of the Wage and Hour Division determines that there is
an apprenticeship program associated with the corresponding journeyman wage rate on the wage determination which provides for less than
full fringe benefits for apprentices. Any employee listed on the payroll at a trainee rate who is not registered and participating in a training
plan approved by the Employment and Training Administration shall be paid not less than the applicable wage rate on the wage
determination for the classification of work actually performed. In addition, any trainee performing work on the job site in excess of the ratio
permitted under the registered program shall be paid not less than the applicable wage rate on the wage determination for the work actually
performed.
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In the event the Employment and Training Administration withdraws approval of a training program, the contractor will no longer be
permitted to utilize trainees at less than the applicable predetermined rate for the work performed until an acceptable program is approved.

c. Equal employment opportunity. The utilization of apprentices, trainees and journeymen under this part shall be in conformity with the equal
employment opportunity requirements of Executive Order 11246, as amended, and 29 CFR part 30.

d. 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 1V. 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 journeymen 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.

6. Subcontracts. The contractor or subcontractor shall insert Form FHWA-1273 in any subcontracts and also require the subcontractors to include
Form FHWA-1273 in any lower tier subcontracts. The prime contractor shall be responsible for the compliance by any subcontractor or lower tier
subcontractor with all the contract clauses in 29 CFR 5.5.

7. Contract termination: debarment. A breach of the contract clauses in 29 CFR 5.5 may be grounds for termination of the contract, and for
debarment as a contractor and a subcontractor as provided in 29 CFR 5.12.

8. Compliance with Davis-Bacon and Related Act requirements. All rulings and interpretations of the Davis-Bacon and Related Acts contained
in 29 CFR parts 1, 3, and 5 are herein incorporated by reference in this contract.

9. Disputes concerning labor standards. Disputes arising out of the labor standards provisions of this contract shall not be subject to the general
disputes clause of this contract. Such disputes shall be resolved in accordance with the procedures of the Department of Labor set forth in
29 CFR parts 5, 6, and 7. Disputes within the meaning of this clause include disputes between the contractor (or any of its subcontractors) and the
contracting agency, the U.S. Department of Labor, or the employees or their representatives.

10. Certification of eligibility.

a. By entering into this contract, the contractor certifies that neither it (nor he or she) 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 section 3(a) of the Davis-Bacon Act or
29 CFR 5.12(a)(1).

b.  No part of this contract shall be subcontracted to any person or firm ineligible for award of a Government contract by virtue of section 3(a) of
the Davis-Bacon Act or 29 CFR 5.12(a)(1).

c. The penalty for making false statements is prescribed in the U.S. Criminal Code, 18 U.S.C. 1001.

V. CONTRACT WORK HOURS AND SAFETY STANDARDS ACT

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 watchmen 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.

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. 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 mechanic, including
watchmen and guards, employed in violation of the clause set forth in paragraph (1.) of this section, in the sum of $10 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.

3. Withholding for unpaid wages and liquidated damages. The FHWA or the contacting agency shall upon its own action or upon written request
of an authorized representative of the Department of Labor withhold or cause to be withheld, from any moneys payable on account of work
performed by the contractor or subcontractor under any such contract or 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, which is held by the same prime contractor, such sums
as may be determined to be necessary to satisfy any liabilities of such contractor or subcontractor for unpaid wages and liquidated damages as
provided in the clause set forth in paragraph (2.) of this section.

4. Subcontracts. The contractor or subcontractor shall insert in any subcontracts the clauses set forth in paragraph (1.) through (4.) of this section
and also a clause requiring the subcontractors to include these clauses in any lower tier subcontracts. The prime contractor shall be responsible for
compliance by any subcontractor or lower tier subcontractor with the clauses set forth in paragraphs (1.) through (4.) of this section.

VI.

SUBLETTING OR ASSIGNING THE CONTRACT
This provision is applicable to all Federal-aid construction contracts on the National Highway System.

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” 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:

(1) the prime contractor maintains control over the supervision of the day-to-day activities of the leased employees;
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(2) the prime contractor remains responsible for the quality of the work of the leased employees;

(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.

2. 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. 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.

5. The 30% self-performance requirement of paragraph (1) is not applicable to design-build contracts; however, contracting agencies may establish
their own self-performance requirements.

VII.  SAFETY: ACCIDENT PREVENTION
This provision is applicable to all Federal-aid construction contracts and to all related subcontracts.

1. In the performance of this contract the contractor shall comply with all applicable Federal, State, and local laws governing safety, health, and
sanitation (23 CFR 635). The contractor shall provide all safeguards, safety devices and protective equipment and take any other needed actions
as it determines, or as the contracting officer may determine, to be reasonably necessary to protect the life and health of employees on the job and
the safety of the public and to protect property in connection with the performance of the work covered by the contract.

2. Itisa condition of this contract, and shall be made a condition of each subcontract, 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 health standards
(29 CFR 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).

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 Safety Standards Act (40 U.S.C.3704).

VIII. FALSE STATEMENTS CONCERNING HIGHWAY PROJECTS

This provision is applicable to all Federal-aid construction contracts and to all related subcontracts.

In order to assure high quality and durable construction in conformity with approved plans and specifications and a high degree of reliability on
statements and representations made by engineers, contractors, suppliers, and workers on Federal-aid highway projects, it is essential that all persons
concerned with the project perform their functions as carefully, thoroughly, and honestly as possible. Willful falsification, distortion, or
misrepresentation with respect to any facts related to the project is a violation of Federal law. To prevent any misunderstanding regarding the
seriousness of these and similar acts, Form FHWA-1022 shall be posted on each Federal-aid highway project (23 CFR 635) in one or more places
where it is readily available to all persons concerned with the project:

18 U.S.C. 1020 reads as follows:

"Whoever, being an officer, agent, or employee of the United States, or of any State or Territory, or whoever, whether a person, association, 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 performed or to 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 1, 1916, (39 Stat. 355), as amended and supplemented;

Shall be fined under this title or imprisoned not more than 5 years or both."

IX. IMPLEMENTATION OF CLEAN AIR ACT AND FEDERAL WATER POLLUTION CONTROL ACT

This provision is applicable to all Federal-aid construction contracts and to all related subcontracts.
By submission of this bid/proposal or the execution of this contract, or subcontract, as appropriate, the bidder, proposer, Federal-aid construction
contractor, or subcontractor, as appropriate, will be deemed to have stipulated as follows:

1. That any person who is or will be utilized in the performance of this contract is not prohibited from receiving an award due to a violation of
Section 508 of the Clean Water Act or Section 306 of the Clean Air Act.

2. That the contractor agrees to include or cause to be included the requirements of paragraph (1) of this Section X in every subcontract, and further
agrees to take such action as the contracting agency may direct as a means of enforcing such requirements.
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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.

1. Instructions for Certification — First Tier Participants:

a.
b.

By signing and submitting this proposal, the prospective first tier participant is providing the certification set out below.

The inability of a person to provide the certification set out below will not necessarily result in denial of participation in this covered
transaction. The prospective first tier participant shall submit an explanation of why it cannot provide the certification set out below. The
certification or explanation will be considered in connection with the department or agency's determination whether to enter into this
transaction. However, failure of the prospective first tier participant to furnish a certification or an explanation shall disqualify such a person
from participation in this transaction.

The certification in this clause is a material representation of fact upon which reliance was placed when the contracting agency determined to
enter into this transaction. If it is later determined that the prospective participant knowingly rendered an erroneous certification, in addition to
other remedies available to the Federal Government, the contracting agency may terminate this transaction for cause of default.

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.

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 and 1200. “First Tier Covered Transactions” refers to any covered transaction between
a grantee or subgrantee of Federal funds and a participant (such as the prime or general contract). “Lower Tier Covered Transactions” refers
to any covered transaction under a First Tier Covered Transaction (such as subcontracts). “First Tier Participant” refers to the participant who
has entered into a covered transaction with a grantee or subgrantee of Federal funds (such as the prime or general contractor). “Lower Tier
Participant” refers any participant who has entered into a covered transaction with a First Tier Participant or other Lower Tier Participants
(such as subcontractors and suppliers).

The prospective first tier participant agrees by submitting this proposal that, should the proposed covered transaction be entered into, it shall
not knowingly enter into any lower tier covered transaction with a person who is debarred, suspended, declared ineligible, or voluntarily
excluded from participation in this covered transaction, unless authorized by the department or agency entering into this transaction.

The prospective first tier participant further agrees by submitting this proposal that it will include the clause titled “Certification Regarding
Debarment, Suspension, Ineligibility and Voluntary Exclusion-Lower Tier Covered Transactions," provided by the department or contracting
agency, entering into this covered transaction, without modification, in all lower tier covered transactions and in all solicitations for lower tier
covered transactions exceeding the $25,000 threshold.

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 Excluded Parties List System website (https://www.epls.gov/), which is compiled by the General Services
Administration.

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.

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.

* Kk Kk Kk Kk

2. Certification Regarding Debarment, Suspension, Ineligibility and Voluntary Exclusion — First Tier Participants:

a.

b.

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) 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;

(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; 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.

Where the prospective participant is unable to certify to any of the statements in this certification, such prospective participant shall attach an

explanation to this proposal.

2. Instructions for Certification - Lower Tier Participants:
(Applicable to all subcontracts, purchase orders and other lower tier transactions requiring prior FHWA approval or estimated to cost $25,000 or
more - 2 CFR Parts 180 and 1200)

a.
b.

By signing and submitting this proposal, the prospective lower tier is providing the certification set out below.

The 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 this transaction originated may pursue available remedies,
including suspension and/or debarment.
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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.

d. 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 and 1200. You may contact the person to which this proposal is submitted for assistance in
obtaining a copy of those regulations. “First Tier Covered Transactions” refers to any covered transaction between a grantee or subgrantee of
Federal funds and a participant (such as the prime or general contract). “Lower Tier Covered Transactions” refers to any covered transaction
under a First Tier Covered Transaction (such as subcontracts). “First Tier Participant” refers to the participant who has entered into a covered
transaction with a grantee or subgrantee of Federal funds (such as the prime or general contractor). “Lower Tier Participant” refers any
participant who has entered into a covered transaction with a First Tier Participant or other Lower Tier Participants (such as subcontractors
and suppliers).

e. The prospective lower tier participant agrees by submitting this proposal that, should the proposed covered transaction be entered into, it shall
not knowingly enter into any lower tier covered transaction with a person who is debarred, suspended, declared ineligible, or voluntarily
excluded from participation in this covered transaction, unless authorized by the department or agency with which this transaction originated.

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.

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 Excluded Parties List System website (https://www.epls.gov/), which is compiled by the General Services
Administration.

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 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.

* Kk Kk Kk Kk

Certification Regarding Debarment, Suspension, Ineligibility and Voluntary Exclusion--Lower Tier Participants:
1. The prospective lower tier participant certifies, by submission of this proposal, that neither it nor its principals is presently debarred, suspended,

X

proposed for debarment, declared ineligible, or voluntarily excluded from participating in covered transactions by any Federal department or
agency.

Where the prospective lower tier participant is unable to certify to any of the statements in this certification, such prospective participant shall
attach an explanation to this proposal.

* Kk Kk Kk Kk

. CERTIFICATION REGARDING USE OF CONTRACT FUNDS FOR LOBBYING

This provision is applicable to all Federal-aid construction contracts and to all related subcontracts which exceed $100,000 (49 CFR 20).

The prospective participant certifies, by signing and submitting this bid or proposal, to the best of his or her knowledge and belief, that:

a. No Federal appropriated funds have been paid or will be paid, by or on behalf of the undersigned, 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 the awarding of any Federal contract, the making of any Federal grant, the making of any Federal
loan, the entering into of any cooperative agreement, and the extension, continuation, renewal, amendment, or modification of any Federal
contract, grant, loan, or cooperative agreement.

b. If any funds other than Federal appropriated funds have been paid or 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 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 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.

The prospective participant also agrees by submitting its bid or proposal that the participant shall require that the language of this certification be

included in all lower tier subcontracts, which exceed $100,000 and that all such recipients shall certify and disclose accordingly.
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STANDARD SPECIAL PROVISION

ON-THE-JOB TRAINING
(10-16-07) (Rev. 5-21-13) 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 Program. All contractors
(existing and newcomers) will be automatically placed in the Alternate Program. Standard OJT
requirements typically associated with individual projects will no longer be applied at the project level.
Instead, these requirements will be applicable on an annual basis for each contractor administered by the
OJT Program Manager.

On the Job Training shall meet the requirements of 23 CFR 230.107 (b), 23 USC — Section 140, this
provision and the On-the-Job Training Program Manual.

The Alternate OJT Program will allow a contractor to train employees on Federal, State and privately
funded projects located in North Carolina. However, priority shall be given to training employees on
NCDOT Federal-Aid funded projects.

Minorities and Women

Developing, training and upgrading of minorities and women toward journeyman level status is a primary
objective of this special training provision. Accordingly, the Contractor shall make every effort to enroll
minority and women as trainees to the extent that such persons are available within a reasonable area of
recruitment. This training commitment is not intended, and shall not be used, to discriminate against any
applicant for training, whether a member of a minority group or not.

Assigning Training Goals

The Department, through the OJT Program Manager, will assign training goals for a calendar year based
on the contractors' past three years’ activity and the contractors' anticipated upcoming year’s activity with
the Department. At the beginning of each year, all contractors eligible will be contacted by the
Department to determine the number of trainees that will be assigned for the upcoming calendar year. At
that time the Contractor shall enter into an agreement with the Department to provide a self-imposed on-
the-job training program for the calendar year. This agreement will include a specific number of annual
training goals agreed to by both parties. The number of training assignments may range from 1 to 15 per
contractor per calendar year. The Contractor shall sign an agreement to fulfill their annual goal for the
year. A sample agreement is available at www.ncbowd.com/section/on-the-job-training.
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Training 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:

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 respective training
requirements that may be used by the contractors. However, the classifications established are not all-
inclusive. Where the training is oriented toward construction applications, training will be allowed in
lower-level management positions such as office engineers and estimators. Contractors shall submit new
classifications for specific job functions that their employees are performing. The Department will
review and recommend for acceptance to FHWA the new classifications proposed by contractors, if
applicable. New classifications shall meet the following requirements:

Proposed training classifications are reasonable and realistic based on the job skill classification
needs, and

The number of training hours specified in the training classification is consistent with common
practices and provides enough time for the trainee to obtain journeyman level status.

The Contractor may allow trainees to be trained by a subcontractor provided that the Contractor retains
primary responsibility for meeting the training and this provision is made applicable to the subcontract.
However, only the Contractor will receive credit towards the annual goal for the trainee.

Where feasible, 25 percent of apprentices or trainees in each occupation shall be in their first year of
apprenticeship or training. The number of trainees shall be distributed among the work classifications on
the basis of the contractor’s needs and the availability of journeymen in the various classifications within
a reasonable area of recruitment.

No employee shall be employed as a trainee in any classification in which they have successfully
completed a training course leading to journeyman level status or in which they have been employed as a
journeyman.

Records and Reports

The Contractor shall maintain enrollment, monthly and completion reports documenting company
compliance under these contract documents. These documents and any other information as requested
shall be submitted to the OJT Program Manager.

Upon 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



DN00379 W-5214H 68 MACON

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 percentage of the prevailing
minimum journeyman wages (Davis-Bacon Act). Minimum pay shall be as follows:

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 training period
90 percent of the journeyman wage for the last quarter of the training period

In no instance shall a trainee be paid less than the local minimum wage. The Contractor shall adhere to
the minimum hourly wage rate that will satisfy both the NC Department of Labor (NCDOL) and the
Department.

Achieving or Failing to Meet Training Goals

The Contractor will be credited for each trainee employed by him on the contract work who is currently
enrolled or becomes enrolled in an approved program and who receives training for at least 50 percent of
the specific program requirement. Trainees will be allowed to be transferred between projects if required
by the Contractor’s scheduled workload to meet training goals.

If a contractor fails to attain their training assignments for the calendar year, they may be taken off the
NCDOT’s Bidders List.

Measurement and Payment

No compensation will be made for providing required training in accordance with these contract
documents.
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STANDARD SPECIAL PROVISION
MINIMUM WAGES
GENERAL DECISION NC150099 01/02/2015 NC99

Date: January 2, 2015

General Decision Number: NC150099 01/02/2015 NC99
Superseded General Decision Numbers: NC20140099
State: North Carolina

Construction Type: HIGHWAY

Z-099

COUNTIES:
Alleghany Jackson Surry
Ashe Lincoln Swain
Avery Macon Transylvania
Cherokee McDowell Watauga
Clay Mitchell Wilkes
Cleveland Polk Yancey
Graham Rutherford

HIGHWAY CONSTRUCTION PROJECTS (excluding tunnels, building structures in rest area
projects & railroad construction; bascule, suspension & spandrel arch bridges designed for
commercial navigation, bridges involving marine construction; and other major bridges).

Note: Executive Order (EO) 13658 establishes an hourly minimum wage of $10.10 for 2015 that
applies to all contracts subject to the Davis-Bacon Act for which the solicitation is issued on or
after January 1, 2015. If this contract is covered by the EO, the contractor must pay all workers
in any classification listed on this wage determination at least $10.10 (or the applicable wage rate
listed on this wage determination, if it is higher) for all hours spent performing on the contract.
The EO minimum wage rate will be adjusted annually. Additional information on contractor
requirements and  worker  protections under the EO is  available at
www.dol.gov/whd/govcontracts.

Modification Number Publication Date
0 01/02/2015
SUNC2014-001 11/13/2014
Rates Fringes

BLASTER 21.83
CARPENTER 12.54
CEMENT MASON/CONCRETE FINISHER 14.10
ELECTRICIAN

Electrician 19.19 2.39

Telecommunications Technician 15.13
IRONWORKER 14.53
LABORER

Asphalt Raker and Spreader 12.23
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Rates Fringes
Asphalt Screed/Jackman 15.22
Carpenter Tender 10.00
Cement Mason/Concrete Finisher Tender 12.26
Common or General 10.68
Guardrail/Fence Installer 13.43
Pipelayer 12.22
Traffic Signal/Lighting Installer 15.85
PAINTER
Bridge 19.62
POWER EQUIPMENT OPERATORS
Asphalt Broom Tractor 11.00
Bulldozer Fine 16.20
Bulldozer Rough 13.89
Concrete Grinder/Groover 24.66
Crane Boom Trucks 14.44 .53
Crane Other 19.59
Crane Rough/All-Terrain 21.25
Drill Operator Rock 15.25
Drill Operator Structure 20.92
Excavator Fine 16.11
Excavator Rough 13.10
Grader/Blade Fine 19.24
Grader/Blade Rough 13.07
Loader 2 Cubic Yards or Less 13.38
Loader Greater Than 2 Cubic Yards 16.01
Material Transfer Vehicle (Shuttle Buggy) 17.39
Mechanic 18.51
Milling Machine 13.88
Off-Road Hauler/Water Tanker 13.87
Oiler/Greaser 14.98
Pavement Marking Equipment 13.33
Paver Asphalt 15.68 .05
Roller Asphalt Breakdown 14.05 .06
Roller Asphalt Finish 14.98 .04
Roller Other 11.75
Scraper Finish 13.87
Scraper Rough 11.53
Slip Form Machine 20.79
Tack Truck/Distributor Operator 14.67 .06
TRUCK DRIVER
GVWR of 26,000 Lbs or Greater 11.72
GVWR of 26,000 Lbs or Less 13.50

Welders — Receive rate prescribed for craft performing operation to which welding is incidental.

Unlisted classifications needed for work not included within the scope of the classifications
listed may be added after award only as provided in the labor standards contract clauses
(29 CFR 5.5(a)(1)(ii)).
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The body of each wage determination lists the classification and wage rates that have been found
to be prevailing for the cited type(s) of construction in the area covered by the wage
determination. The classifications are listed in alphabetical order of "identifiers” that indicate
whether the particular rate is a union rate (current union negotiated rate for local), a survey rate
(weighted average rate) or a union average rate (weighted union average rate).

Union Rate ldentifiers

A four letter classification abbreviation identifier enclosed in dotted lines beginning with
characters other than "SU" or "UAVG" denotes that the union classification and rate were
prevailing for that classification in the survey. Example: PLUMO0198-005 07/01/2014. PLUM is
an abbreviation identifier of the union which prevailed in the survey for this classification, which
in this example would be Plumbers. 0198 indicates the local union number or district council
number where applicable, i.e., Plumbers Local 0198. The next number, 005 in the example, is an
internal number used in processing the wage determination. 07/01/2014 is the effective date of
the most current negotiated rate, which in this example is July 1, 2014,

Union prevailing wage rates are updated to reflect all rate changes in the collective bargaining
agreement (CBA) governing this classification and rate.

Survey Rate Identifiers

Classifications listed under the "SU" identifier indicate that no one rate prevailed for this
classification in the survey and the published rate is derived by computing a weighted average
rate based on all the rates reported in the survey for that classification. As this weighted average
rate includes all rates reported in the survey, it may include both union and non-union rates.
Example: SULA2012-007 5/13/2014. SU indicates the rates are survey rates based on a weighted
average calculation of rates and are not majority rates. LA indicates the State of Louisiana.
2012 is the year of survey on which these classifications and rates are based. The next number,
007 in the example, is an internal number used in producing the wage determination.
5/13/2014 indicates the survey completion date for the classifications and rates under that
identifier.

Survey wage rates are not updated and remain in effect until a new survey is conducted.
Union Average Rate Identifiers

Classification(s) listed under the UAVG identifier indicate that no single majority rate prevailed
for those classifications; however, 100% of the data reported for the classifications was union
data. EXAMPLE: UAVG-OH-0010 08/29/2014. UAVG indicates that the rate is a weighted
union average rate. OH indicates the state. The next number, 0010 in the example, is an internal
number used in producing the wage determination. 08/29/2014 indicates the survey completion
date for the classifications and rates under that identifier.

A UAVG rate will be updated once a year, usually in January of each year, to reflect a weighted
average of the current negotiated/CBA rate of the union locals from which the rate is based.
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WAGE DETERMINATION APPEALS PROCESS
1) Has there been an initial decision in the matter? This can be:

* an existing published wage determination

* a survey underlying a wage determination

* a Wage and Hour Division letter setting forth a position on a wage determination matter
* a conformance (additional classification and rate) ruling

On survey related matters, initial contact, including requests for summaries of surveys, should be
with the Wage and Hour Regional Office for the area in which the survey was conducted because
those Regional Offices have responsibility for the Davis-Bacon survey program. If the response
from this initial contact is not satisfactory, then the process described in 2.) and 3.) should be
followed.

With regard to any other matter not yet ripe for the formal process described here, initial contact
should be with the Branch of Construction Wage Determinations. Write to:

Branch of Construction Wage Determinations
Wage and Hour Division

U. S. Department of Labor

200 Constitution Avenue, N.W.

Washington, D.C. 20210

2.) If the answer to the question in 1.) is yes, then an interested party (those affected by the
action) can request review and reconsideration from the Wage and Hour Administrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:

Wage and Hour Administrator
U.S. Department of Labor

200 Constitution Avenue, N.W.
Washington, D.C. 20210

The request should be accompanied by a full statement of the interested party's position and by
any information (wage payment data, project description, area practice material, etc.) that the
requestor considers relevant to the issue.

3.) If the decision of the Administrator is not favorable, an interested party may appeal
directly to the Administrative Review Board (formerly the Wage Appeals Board). Write to:

Administrative Review Board
U.S. Department of Labor

200 Constitution Avenue, N.W.
Washington, D.C. 20210

4.) All decisions by the Administrative Review Board are final.
END OF GENERAL DECISION
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REINFORCED SOIL SLOPES: (11-19-13)

Description

Construct reinforced solil slopes (RSS) consisting @csehaterial and geogrid reinforcement in

the reinforced zone with permanent soil reinforcemeatting on slope faces. Construct RSS in
accordance with the contract and if included in the platasydard Drawing No. 1803.01. RSS

are required to reinforce embankments and stabilize s&igesations shown in the plans and as
directed. Define “geogrids” as primary or secondary gdsgand “standard RSS” as a RSS that
meets the standard reinforced soil slope drawing (Standansify No. 1803.01).

Materials
Refer to Division 10 of th&andard Specifications.

[tem Section
Anchor Pins 1056-2
Select Material 1016
Shoulder and Slope Borrow 1019-2
Wire Staples 1060-8(D)

Unless required otherwise in the plans, use Class I,1ll select material in the reinforced zone
for 1.5:1 (H:V) or flatter RSS. For RSS steeper thanl1(B:V), use Class | select material in
the reinforced zone that meets Article 1019-2 of $tadard Specifications except for select
material that meets AASHTO M 145 for soil classifioas A-4 and A-5. Do not use A-4 or A-5
soil or Class Il or Il select material for RSSegter than 1.5:1 (H:V).

Use permanent soil reinforcement matting on slopesfatdRSS that meets tlrermanent Soil
Reinforcement Mat provision.

(A)

Geogrids

Handle and store geogrids in accordance with Article 1056F2the Sandard

Specifications. Define “machine direction” (MD) and “cross-machineedtion” (CD)

for geogrids in accordance with ASTM D4439. Provide Type Enadicertifications for
geogrid strengths in the MD and CD in accordance withckrti056-3 of th&andard

Specifications. Test geogrids in accordance with ASTM D6637.

Use geogrids with a roll width of at least 4 ft. Use @yngeogrids with an “approved”
status code and secondary geogrids with an “approved” or “agubfow provisional use”
status code. Do not use geogrids with an “approved for ppoaikuse” status code for
primary geogrids. The list of approved geogrids is availfibla:
connect.ncdot.gov/resources/Materials/Pages/Soilsbaigraspx

Provide geogrids with design strengths in accordance witplms. For standard RSS
and based on actual RSS angle and height and seleciaiat®e used in the reinforced
zone at each standard RSS location, provide geogrids wagihtéym design strengths in
accordance with Standard Drawing No. 1803.01. Geogrids preally approved for
ultimate tensile strengths in the MD and CD or longrtelesign strengths for a 75-year
design life in the MD based on material type. Defineemalt type from the website
above for select material as follows:

Material Type Select M aterial
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Borrow Class | Select Material
Fine Aggregate Class Il or Class Il Select Material

If the website does not list a long-term design stremgtthe MD for an approved
geogrid, do not use the geogrid for primary geogrid. If thesielloes not list a long-
term design strength in the CD for an approved geogrid, lsagaterm design strength
equal to the ultimate tensile strength divided by 7 foistmndary geogrid

Construction M ethods

Before starting RSS construction, the Engineer may re@upreconstruction meeting to discuss
the construction and inspection of the RSS. If regljischedule this meeting after all material
certifications have been submitted. The Resident dri@i€ngineer, Roadway Construction

Engineer, Geotechnical Operations Engineer, ContractorR8fl Contractor Superintendent
will attend this preconstruction meeting.

Control drainage during construction in the vicinity of RSBirect run off away from RSS,
select material and backfill. Contain and maints@tect material and backfill and protect
material from erosion.

Excavate as necessary for RSS in accordance withotiteact. Maintain a horizontal clearance
of at least 12" between the ends of primary geogrids amts Ipf reinforced zone as shown in
the plans. When excavating existing slopes, bench slopgscordance with Subarticle 235-
3(A) of the Sandard Specifications. Notify the Engineer when excavation is complete rot
place primary geogrids until excavation dimensions argitinmaterial are approved.

Place geogrids within 3" of locations shown in the plamkiarslight tension free of kinks, folds,
wrinkles or creases. Hold geogrids in place with wieples or anchor pins as needed. Install
geogrids with the orientation, dimensions and numbeaydrs shown in the plans. Contact the
Engineer when existing or future obstructions such as foiom$atpavements, pipes, inlets or
utilities will interfere with geogrids. If necessatiie top geogrid layer may be lowered up to 9"
to avoid obstructions. Extend geogrids to slope faces.

Install primary geogrids with the MD perpendicular to é#mbankment centerline. The MD is
the direction of the length or long dimension of the gebgyll. Unless shown otherwise in the
plans, do not splice or overlap primary geogrids in the $dplices or overlaps are parallel to
toe of RSS. Unless shown otherwise in the plans andpexXor clearances at the ends of
primary geogrids, completely cover select materiaaath primary geogrid layer with geogrid so
primary geogrids are adjacent to each other in thei@D perpendicular to the MD. The CD is
the direction of the width or short dimension of theggebroll.

Install secondary geogrids with MD parallel to toe ofSRSSecondary geogrids should be
continuous for each secondary geogrid layer. If seegndeaogrid roll length is too short,

overlap ends of secondary geogrid rolls at least 12"andtrection that select material will be
placed to prevent lifting the edge of the top geogrid.

Place select material in the reinforced zone in 8" to thi@k lifts and compact material in
accordance with Subarticle 235-3(C) of @iandard Specifications. For RSS steeper than 1.5:1
(H:V), compact slope faces with an approved method. Dausetsheepsfoot, grid rollers or
other types of compaction equipment with feet. Do nepldce or damage geogrids when
placing and compacting select material. End dumpingttiren geogrids is not permitted. Do
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not operate heavy equipment on geogrids until they avered with at least 8" of select
material. To prevent damaging geogrids, minimize turningaand sudden braking and sharp
turns with compaction equipment. Replace any damaged gedgrithe satisfaction of the
Engineer. Construct remaining portions of embankmentsideuthe reinforced zone in
accordance with Section 235 of tBandard Specifications.

Plate slope faces of RSS with at least 6" of shoulddr shope borrow except when select
material in the reinforced zone meets Article 1019-2 efSfandard Specifications. Install
permanent soil reinforcement matting in accordance \wélPérmanent Soil Reinforcement Mat
provision to minimize sloughing of RSS until vegetatiorestablished. Seed slope faces and
install permanent soil reinforcement matting as sa@passible to prevent erosion damage to
slope faces of RSS. If damage occurs, repair RSS arddredope faces before installing
matting.

M easurement and Payment

Reinforced Soil Sopes will be measured and paid in square yards. RSS will lzsuned along
the slope faces of RSS before installing permanentesaibrcement matting as the square yards
of RSS. No payment will be made for repairing damaged RSS.

The contract unit price fdReinforced Soil Sopes will be full compensation for providing labor,
tools, equipment and RSS materials, compacting selearialatand supplying and placing
geogrids, select material, shoulder and slope borrow aydnaidentals necessary to construct
RSS except for permanent soil reinforcement mattinge dontract unit price foReinforced
Soil Sopes will also be full compensation for excavating and hauland removing excavated
materials to install RSS.

Permanent soil reinforcement matting will be measured paid in accordance with the
Permanent Soil Reinforcement Mat provision.

Payment will be made under:

Pay Item Pay Unit
Reinforced Soil Slopes Square Yard
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WORK ZONE TRAFFIC CONTROL
Project Special Provisions

LAW ENFORCEMENT:
(02/06/13)

Description

Furnish Law Enforcement Officers and marked Law Enforcement vehicles direct traffic in
accordance with the contract.

Construction Methods

Use uniformed Law Enforcement Officers and marked Law Enforcement vehicles equipped with
blue lights mounted on top of the vehicle, and Law Enforcement vehicle emblems to direct or
control traffic as required by the plans or by the Engineer.

Measurement and Payment

Law Enforcement will be measured and paid for in the actual number of hours that each Law
Enforcement Officer is provided during the life of the project as approved by the Engineer.
There will be no direct payment for marked Law Enforcement vehicles as they are considered
incidental to the pay item.

Payment will be made under:

Pay Item Pay Unit
Law Enforcement Hour
WALLLLIETS
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EROSION CONTROL

STABILIZATION REQUIREMENTS:
(11-4-11) S-4

Stabilization for this project shall comply with theng frame guidelines as specified by
the NCG-010000 general construction permit effective August 3, &3ilkd by the
North Carolina Department of Environment and Natural Ress Division of Water
Quality. Temporary or permanent ground cover stabilinaball occur within 7
calendar days from the last land-disturbing activity,hvilte following exceptions in
which temporary or permanent ground cover shall be provided calé4dar days from
the last land-disturbing activity:

* Slopes between 2:1 and 3:1, with a slope length of 10 l&ser
* Slopes 3:1 or flatter, with a slope of length of 50 ftless
» Slopes 4:1 or flatter

The stabilization timeframe for High Quality Water (W) Zones shall be 7 calendar
days with no exceptions for slope grades or lengths. Bigdlity Water Zones (HQW)
Zones are defined by North Carolina Administrative Code MEAMAC 04A.0105 (25).
Temporary and permanent ground cover stabilization skeakdhieved in accordance
with the provisions in this contract and as directed.

SEEDING AND MUL CHING: (WestEd)

The kinds of seed and fertilizer, and the rates of agdic of seed, fertilizer, and
limestone, shall be as stated below. During periodveflapping dates, the kind of seed
to be used shall be determined. All rates are in poundsper a

Shoulder and Median Areas

August 1-Junel May 1 - September 1

20# Kentucky Bluegrass 20# Kentucky Bluegrass

75% Hard Fescue 75# Hard Fescue

25# Rye Grain 10# German or Browntop Millet
500# Fertilizer 500# Fertilizer

4000# Limestone 4000# Limestone
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Areas Beyond the Mowing Pattern, Waste and Borrows\rea

August 1-Junel May 1 - September 1

100# Tall Fescue 100# Tall Fescue

15# Kentucky Bluegrass 15# Kentucky Bluegrass

30# Hard Fescue 30# Hard Fescue

25# Rye Grain 10# German or Browntop Millet
500# Fertilizer 500# Fertilizer

4000# Limestone 4000# Limestone

Approved Tall Fescue Cultivars

2" Millennium
Avenger
Barlexas
Barlexas Il
Barrera
Barrington
Biltmore
Bingo

Bravo
Cayenne
Chapel Hill
Chesapeake
Constitution
Chipper
Coronado
Coyote
Davinci
Dynasty
Dominion

Alpine
Apollo
Arcadia
Arrow
Award

Chariot
Firefly
Heron
Minotaur

Duster

Endeavor

Escalade

Falcon I, lll, IV & V

Fidelity

Finesse I

Firebird

Focus

Grande Il

Greenkeeper

Greystone
Inferno

Justice

Jaguar 3

Kalahari

Kentucky 31

Kitty Hawk

Kitty Hawk 2000

Lexington

Magellan
Masterpiece
Matador
Matador GT
Millennium
Montauk
Mustang 3
Olympic Gold
Padre
Paraiso
Picasso
Piedmont
Pure Gold
Prospect
Quest
Rebel Exeda

Rebel Sentry

Regiment I
Rembrandt

Rendition
Scorpion
Shelby

Signia

Silverstar
Southern Choice I

Stetson

Tarheel

Titan Ltd

Titanium
Tomahawk
Tacer
Trooper
Turbo
Ultimate
Watchdog
Wolfpack

Approved Kentucky Bluegrass Cultivars

Bariris
Bedazzled
Bordeaux
Champagne
Chicago 1l

Approved Hard Fescue Cultivars

Nordic
Oxford
Reliant Il
Reliant IV

Envicta
Impact

Kenblue
Midnight

Midnight 11

Rhino
Scaldis Il
Spartan Il
Stonehenge

Rugby

Rugby Il
Showcase
Sonoma

Warwick
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On cut and fill slopes 2:1 or steeper add 20# Sericea Lespaddza5# Crown Vetch
January 1 — December 31.

The Crown Vetch Seed should be double inoculated if apphiddarhand seeder. Four
times the normal rate of inoculant should be usegjflied with a hydroseeder. If a
fertilizer-seed slurry is used, the required limestonailshalso be included to prevent
fertilizer acidity from killing the inoculant bacteri Caution should be used to keep the
inoculant below 8D F to prevent harm to the bacteria. The rates aadegrof fertilizer
and limestone shall be the same as specifie8daing and Mulching.

Fertilizer shall be 10-20-20 analysis. A different asmslypf fertilizer may be used
provided the 1-2-2 ratio is maintained and the rate of apjlicadjusted to provide the
same amount of plant food as a 10-20-20 analysis andezs$edi.

TEMPORARY SEEDING:

Fertilizer shall be the same analysis as specifie@deding and Mulching and applied at
the rate of 400 pounds and seeded at the rate of 50 poundsegxéeerrnan Millet, or
Browntop Millet shall be used in summer months andgmngen during the remainder of
the year. The Engineer will determine the exact dategsing each kind of seed.

FERTILIZER TOPDRESSING:

Fertilizer used for topdressing shall be 16-8-8 grade arbb&happlied at the rate of 500
pounds per acre. A different analysis of fertilizer noayused provided the 2-1-1 ratio is
maintained and the rate of application adjusted to prdfiglsame amount of plant food
as 16-8- 8 analysis and as directed.

SUPPLEMENTAL SEEDING:

The kinds of seed and proportions shall be the sameeasied forSeeding and

Mulching, and the rate of application may vary from 25# to 75# pex. dte actual rate
per acre will be determined prior to the time of topdresand the Contractor will be
notified in writing of the rate per acre, total quantitgded, and areas on which to apply
the supplemental seed. Minimum tillage equipment, congisf a sod seeder shall be
used for incorporating seed into the soil as to prevent Oastee of existing vegetation.
A clodbuster (ball and chain) may be used where degrglemd prevents the use of a
sod seeder.

MOWING:

The minimum mowing height on this project shall be sohes.

MINIMIZE REMOVAL OF VEGETATION
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The Contractor shall minimize removal of vegetatithin project limits to the
maximum extent practicable. Vegetation along stream bam#sdjacent to other
jurisdictional resources outside the construction $rsftall only be removed upon
approval of Engineer. No additional payment will be madeHisrminimization work.

STOCKPILE AREAS:

The Contractor shall install and maintain erosiontimlevices sufficient to contain
sediment around any erodible material stockpile aredsexged.

ACCESSAND HAUL ROADS:

At the end of each working day, the Contractor shaliall or re-establish temporary
diversions or earth berms across access/haul roaitgtd runoff into sediment devices.
Silt fence sections that are temporarily removed $ieaikinstalled across access/haul
roads at the end of each working day.

WASTE AND BORROW SOURCES:

Payment for temporary erosion control measures, exbepé made necessary by the
Contractor’s own negligence or for his own convenienck be paid for at the
appropriate contract unit price for the devices or measitiézed in borrow sources and
waste areas.

No additional payment will be made for erosion control cevior permanent seeding
and mulching in any commercial borrow or waste pit.eMision and sediment control
practices that may be required on a commercial boorowaste site will be done at the
Contractor’s expense.

All offsite Staging Areas, Borrow and Waste sites sbalin accordance with “Borrow
and Waste Site Reclamation Procedures for ContractgelcEs” located at:

http://www.ncdot.gov/doh/operations/dp chief eng/roadside/fieldopsidads/Files/C
ontractedReclamationProcedures.pdf

All forms and documents referenced in the “Borrow andt#&/&ste Reclamation
Procedures for Contracted Projects” shall be includeld thvé reclamation plans for
offsite staging areas, and borrow and waste sites.

EROSION, SILTATION, AND POLLUTION CONTROL

The Contractor shall exercise every reasonable pliecaard take all necessary
measures throughout the life of the project to preverdi@n, siltation, and pollution in
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accordance with Section 107-12 of the Standard SpecifisatiSiit fence and erosion
control measures shall be installed in accordancetiiplans for this project, Section
1605 of the Standard Specifications, and in locations eémday the Engineer or his
representative.
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PERMANENT SOIL REINFORCEMENT MAT:

Description

This work consists of furnishing and placifgrmanent Soil Reinforcement Mat, of the
type specified, over previously prepared areas as directed.

M aterials

The product shall be a permanent erosion control reimfoeat mat and shall be
constructed of synthetic or a combination of coconut gnthstic fibers evenly
distributed throughout the mat between a bottom UV Istatinetting and a heavy duty
UV stabilized top net. The matting shall be stitchegktber with UV stabilized
polypropylene thread to form a permanent three-dimensitnigtgre. The mat shall
have the following minimum physical properties:

Property Test Method Value Unit
Light Penetration ASTM D6567 9 %
Thickness ASTM D6525 0.40 in
Mass Per Unit Area ASTM D6566 0.55 Ib/sy
Tensile Strength ASTM D6818 385 Ib/ft
Elongation (Maximum) ASTM D6818 49 %
Resiliency ASTM D1777 >70 %
UV Stability * ASTM D4355 >80 %
Porosity (Permanent Net) ECTC Guidelines >85 %
Maximum Permissible Shear Performance Bench >8.0 Ib/ft
Stress (Vegetated) Test

Maximum Allowable Velocity Performance Bench >16.0 ft/s
(Vegetated) Test

*ASTM D1682 Tensile Strength and % strength retention déna after 1000 hours of
exposure.

Submit a certification (Type 1, 2, or 3) from the mawtiieer showing:

(A) the chemical and physical properties of the mat ueed,
(B) conformance of the mat with this specification.

Construction M ethods

Matting shall be installed in accordance with Subartiéd1-3(B) of thetandard
Specifications.

All areas to be protected with the mat shall be broughhaél grade and seeded in
accordance with Section 1660 of tBlandard Specifications. The surface of the soil shall
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be smooth, firm, stable and free of rocks, clods, rootdlar obstructions that would
prevent the mat from lying in direct contact with tld surface. Areas where the mat is
to be placed will not need to be mulched.

M easurement and Payment

Permanent Soil Reinforcement Mat will be measured and paid for as the actual number of
square yards measured along the surface of the ground ovérRdrimanent Soil
Reinforcement Mat is installed and accepted. Overlapsatilbe included in the
measurement, and will be considered as incidental to ¢hnle Buch payment shall be

full compensation for furnishing and installing the mat, intigdverlaps, and for all
required maintenance.

Payment will be made under:

Pay Item Pay Unit
Permanent Soil Reinforcement Mat Square Yard

TEMPORARY ROCK SILT CHECK TYPE AWITH EXCELSIOR MATTING
AND POLYACRYLAMIDE (PAM):

Description

Temporary Rock Silt Checks Type A with Excelsior Magtand Polyacrylamide (PAM)
are devices utilized in temporary and permanent ditchesdtace runoff velocity and
incorporate PAM into the construction runoff to increas#ing of sediment particles
and reduce turbidity of runoff. Temporary Rock Silt ChecigerA with Excelsior
Matting and PAM are to be placed at locations showrhemptans or as directed.
Installation shall follow the detail provided in the pdaand as directed. Work includes
furnishing materials, installation of Temporary Rock Siftecks Type A, matting
installation, PAM application, and removing TemporargR8ilt Checks Type A with
Excelsior Matting and PAM.

M aterials

Structural stone shall be class B stone that meetsetfuirements of Section 1042 of the
Sandard Specifications for Stone for Erosion Control, Class B.

Sediment control stone shall be #5 or #57 stone, whiclsrtige requirements of Section
1005 of thetandard Specifications for these stone sizes.

Matting shall meet the requirements of Excelsior Mgttn Subarticle 1060-8(B) of the
Sandard Specifications, or shall meet specifications provided elsewhere si¢bntract.
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Polyacrylamide (PAM) shall be applied in powder form amalldoe anionic or neutrally
charged. Soil samples shall be obtained in areas wieBemporary Rock Silt Checks
Type A with Excelsior Matting and PAM will be placedidafrom offsite material used
to construct the roadway, and analyzed for the approtiak flocculant to be utilized
with each Temporary Rock Silt Check Type A. The PAM prodsetd shall be listed on
the North Carolina Department of Environment and Natuesbirces (NCDENR)
Division of Water Quality (DWQ) web site as an appro#&M product for use in North
Carolina.

Construction M ethods

Temporary Rock Silt Checks Type A shall be installedacordance with Subarticle
1633-3(A) of theStandard Specifications, Roadway Standard Drawing No. 1633.01 and
the detail provided in the plans.

Installation of matting shall be in accordance wité tletail provided in the plans, and
anchored by placing Class B stone on top of the madtitige upper and lower ends.

Apply PAM at a rate of 4 ounces over the center pomibthe Temporary Rock Silt
Checks Type A and matting where the water is going to dle&v. PAM applications
shall be done during construction activities and afteryensnfall event that is equal to
or exceeds 0.50 in.

The Contractor shall maintain the Temporary Rock@ikecks Type A with Excelsior
Matting and PAM until the project is accepted or untilTeenporary Rock Silt Checks
Type A with Excelsior Matting and PAM are removed, andllsemove and dispose of
silt accumulations at the Temporary Rock Silt CheclseTA with Excelsior Matting
and PAM when so directed in accordance with the reqeinesrof Section 1630 of the
Sandard Specifications.

M easurement and Payment

Temporary Rock St Checks Type A will be measured and paid for in accordance with
Article 1633-5 of thestandard Specifications, or in accordance with specifications
provided elsewhere in this contract.

Matting will be measured and paid for in accordance witickr1631-4 of th&andard
Specifications, or in accordance with specifications provided elsewretlsis contract.

Polyacrylamide(PAM) will be measured and paid for by the actual weight in poohds
PAM applied to the Temporary Rock Silt Checks Type A. Suate and payment will
be full compensation for all work covered by this settiacluding, but not limited to,
furnishing all materials, labor, equipment and incidentatesasary to apply the
Polyacrylamide(PAM).

Payment will be made under:
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Pay Item Pay Unit
Polyacrylamide(PAM) Pound
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1. SIGNAL HEADS

1.1. MATERIALS
A. General:

Fabricate vehicle signal head housings and end capgissoast aluminum. Fabricate 12-inch
and 16-inch pedestrian signal head housings and end capdi&-aast aluminum. Fabricate 9-inch
pedestrian signal head housings, end caps, and visors figimpalycarbonate material. Provide
visor mounting screws, door latches, and hinge pins fabdidadm stainless steel. Provide interior
screws, fasteners, and metal parts fabricated fromlestaisteel or corrosion resistant material.

Fabricate tunnel and traditional visors from sheet alumi

Paint all surfaces inside and outside of signal housingslaors. Paint outside surfaces of
tunnel and traditional visors, messenger cable mountsgnasies, pole and pedestal mounting
assemblies, and pedestrian pushbutton housings. Havestattally-applied, fused-polyester
paint in highway yellow (Federal Standard 595C, Color Chimber 13538) a minimum of 2.5 to
3.5 mils thick. Do not apply paint to the latching hardwaregd nrehicle signal head mounting
brackets for mast-arm attachments.

Have the interior surfaces of tunnel and traditionalrgig@minted an alkyd urea black synthetic
baking enamel with a minimum gloss reflectance andingéhe requirements of MIL-E-10169,
“Enamel Heat Resisting, Instrument Black.”

For pole mounting, provide side of pole mounting assembiigsframework and all other
hardware necessary to make complete, watertight caonsdaif the signal heads to the poles and
pedestals. Fabricate the mounting assemblies and fremmesfuminum with all necessary
hardware, screws, washers, etc. to be stainless Btegide mounting fittings that match the
positive locking device on the sighal head with the sema integrally cast into the brackets.
Provide upper and lower pole plates that have a 1 Yaviextltal conduit entrance hubs with the
hubs capped on the lower plate and 1 “2-inch horizoats.FEnsure that the assemblies provide
rigid attachments to poles and pedestals so as to atldwisting or swaying of the signal heads.
Ensure that all raceways are free of sharp edges and mos;usnd can accommodate a minimum
of ten Number 14 AWG conductors.

For pedestal mounting, provide a post-top slipfitter mogréassembly that matches the positive
locking device on the signal head with serrations intggcalst into the slipfitter. Provide stainless
steel hardware, screws, washers, etc. Provide a minmhsir 3/8 X 3/4-inch long square head
bolts for attachment to pedestal. Provide a centerfpostulti-way slipfitters.

For light emitting diode (LED) traffic signal modulggpvide the following requirements for
inclusion on the Department’s Qualified Products Listtfaffic signal equipment.

1. Sample submittal,

2. Third-party independent laboratory testing results for satimitted module with evidence of
testing and conformance with all of the Design Quation Testing specified in section 6.4
of each of the following Institute of Transportation Ewgrs (ITE) specifications:

* Vehicle Traffic Control Signal Heads — Light Emittibgode (LED) Circular Signal
Supplement

* Vehicle Traffic Control Signal Heads — Light Emittibgode (LED) Vehicle Arrow
Traffic Signal Supplement
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» Pedestrian Traffic Control Signal Indications —LigmhiEing Diode (LED) Signal
Modules.

(Note: The Department currently recognizes two approveghemtent testing laboratories.
They are Intertek ETL Semko and Light Metrics, Incorpedlavith Garwood Laboratories.
Independent laboratory tests from other laboratoriesbaagonsidered as part of the QPL
submittal at the discretion of the Department,

3. Evidence of conformance with the requirements of tkpseifications,

4. A manufacturer’s warranty statement in accordanck thig required warranty, and

5. Submittal of manufacturer’s design and production docurtientfor the model, including
but not limited to, electrical schematics, electronimponent values, proprietary part
numbers, bill of materials, and production electrical pimotometric test parameters.

6. Evidence of approval of the product to bear the Interfiedk ¥erified product label for LED
traffic signal modules.

In addition to meeting the performance requirementti®minimum period of 60 months,
provide a written warranty against defects in materiadsv@orkmanship for the modules for a
period of 60 months after installation of the modulestiny the warranty period, the manufacturer
must provide new replacement modules within 45 days of reakipbdules that have failed at no
cost to the State. Repaired or refurbished modules nayenased to fulfill the manufacturer’s
warranty obligations. Provide manufacturer’s warrantyudaeentation to the Department during
evaluation of product for inclusion on Qualified Productst (QPL).

B. Vehicle Signal Heads:

Comply with the ITE standard “Vehicle Traffic Conti®ignal Heads”. Provide housings with
provisions for attaching backplates.

Provide visors that are 8 inches in length for 8-inchalelsignal head sections. Provide visors
that are 10 inches in length for 12-inch vehicle sigealds.

Provide a termination block with one empty terminalffeid wiring for each indication plus one
empty terminal for the neutral conductor. Have all sigeations wired to the termination block.
Provide barriers between the terminals that haveiter screws with a minimum Number 8 thread
size and that will accommodate and secure spade lugs sizadNtimber 10 terminal screw.

Mount termination blocks in the yellow signal head sedion all in-line vehicle signal heads.
Mount the termination block in the red section on fivetise vehicle signal heads.

Furnish vehicle signal head interconnecting brackets. éRravne-piece aluminum brackets less
than 4.5 inches in height and with no threaded pipe ctionscProvide hand holes on the bottom
of the brackets to aid in installing wires to the sigreglds. Lower brackets that carry no wires and
are used only for connecting the bottom signal sectiogesther may be flat in construction.

For messenger cable mounting, provide messenger cable hamigersutlet bodies, balance
adjusters, bottom caps, wire entrance fitting brackets,all other hardware necessary to make
complete, watertight connections of the vehicle digeads to the messenger cable. Fabricate
mounting assemblies from malleable iron or steel aodige serrated rings made of aluminum.
Provide messenger cable hangers and balance adjustarethatvanized before being painted.
Fabricate balance adjuster eyebolt and eyebolt not $tainless steel or galvanized malleable iron.
Provide messenger cable hangers with U-bolt clamps.daadnvashers, screws, bolts, clevis pins,
cotter pins, nuts, and U-bolt clamps from stainless steel.

For mast-arm mounting, provide rigid vehicle signal headmting brackets and all other
hardware necessary to make complete, watertight caonsdaif the vehicle signal heads to the mast
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arms and to provide a means for vertically adjusting/éicle signal heads to proper alignment.
Fabricate the mounting assemblies from aluminum, anddeserrated rings made of aluminum.
Provide stainless steel cable attachment assembestoe the brackets to the mast arms. Ensure
all fastening hardware and fasteners are fabricateddtammless steel.

Provide LED vehicular traffic signal modules (hereafeferred to as modules) that consist of an
assembly that uses LEDs as the light source in iesn ancandescent lamp for use in traffic signal
sections. Use LEDs that are aluminum indium galliumgpimorus (AllnGaP) technology for red and
yellow indications and indium gallium nitride (InGaNY fgreen indications. Install the ultra bright
type LEDs that are rated for 100,000 hours of continuous tigefeom -40°F to +165°F. Design
modules to have a minimum useful life of 60 months andeet rall parameters of this specification
during this period of useful life.

For the modules, provide spade terminals crimped to tdeneas and sized for a #10 screw
connection to the existing terminal block in a standagdadihead. Do not provide other types of
crimped terminals with a spade adapter.

Ensure the power supply is integral to the module assei@blthe back of the module,
permanently mark the date of manufacture (month & yaaspme other method of identifying date
of manufacture.

Tint the red, yellow and green lenses to correspondtivthwavelength (chromaticity) of the
LED. Transparent tinting films are unacceptable. Proaitens that is integral to the unit with a
smooth outer surface.

1. LED Circular Signal Modules:

Provide modules in the following configurations: 12-inchumac sections, and 8-inch circular
sections. All makes and models of LED modules purchasedst on the State Highway System
shall appear on the current NCDOT Traffic Signal Qualiffeoducts List (QPL).

Provide the manufacturer’'s model number and the produdbeuassigned by the Department)
for each module that appears on the 2012 or most recehfi€duroducts List. In addition, provide
manufacturer’s certification in accordance with Agit¢06-3 of theStandard Specificationghat
each module meets or exceeds the ITE “Vehicle Trafhict®| Signal Heads — Light Emitting
Diode (LED) Circular Signal Supplement” dated June 27, 208&editer referred to as VTCSH
Circular Supplement) and other requirements stated isplisification.

Provide modules that meet the following requirementsmasted under the procedures outlined
in the VTCSH Circular Supplement:

Module Type Max. Wattage at 16' F Nominal Wattage at 7 F
12-inch red circule 17 11
8-inch red circule 13 8
12-inch green circule 15 15
8-inch green circulz 12 12

For yellow circular signal modules, provide modulested under the procedures outlined in the
VTCSH Circular Supplement to insure power required at~7ig 22 Watts or less for the 12-inch
circular module and 13 Watts or less for the 8-inch arcoiodule.

Note: Use a wattmeter having an accuracy of £1% to measurethmal wattage and
maximum wattage of a circular traffic signal moduRower may also be derived from voltage,
current and power factor measurements.
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2. LED Arrow Signal Modules

Provide 12-inch omnidirectional arrow signal modul@dd. makes and models of LED modules
purchased for use on the State Highway System shall appehe current NCDOT Traffic Signal
Qualified Products List (QPL).

Provide the manufacturer’'s model number and the produdbeuassigned by the Department)
for each module that appears on the 2012 or most recehfi€duroducts List. In addition, provide
manufacturer’s certification in accordance with Agit¢06-3 of theStandard Specificationghat
each module meets or exceeds the requirements for 12+meidirectional modules specified in the
ITE “Vehicle Traffic Control Signal Heads — Light Emnity Diode (LED) Vehicle Arrow Traffic
Signal Supplement” dated July 1, 2007 (hereafter referred\td @sH Arrow Supplement) and
other requirements stated in this specification.

Provide modules that meet the following requirementsmasted under the procedures outlined
in the VTCSH Arrow Supplement:

Module Type Max. Wattage at 16' F Nominal Wattage at 7 F
12-inch redarrown 12 9
12-inch gieenarrow 11 11

For yellow arrow signal modules, provide modules testader the procedures outlined in the
VTCSH Arrow Supplement to insure power required atH® 12 Watts or less.

Note: Use a wattmeter having an accuracy of £1% to measurethmal wattage and
maximum wattage of an arrow traffic signal module wBlomay also be derived from voltage,
current and power factor measurements.

C. Pedestrian Signal Heads:

Provide pedestrian signal heads with internationabsysthat meet the MUTCD. Do not
provide letter indications.

Comply with the ITE standard for “Pedestrian Trafficrn@ol Signal Indications” and the
following sections of the ITE standard for “Vehicle ffimControl Signal Heads” in effect on the
date of advertisement:

» Section 3.00 - “Physical and Mechanical Requirements”

» Section 4.01 - “Housing, Door, and Visor: General’

» Section 4.04 - “Housing, Door, and Visor: Materials andrieabon”
» Section 7.00 - “Exterior Finish”

Provide a double-row termination block with three emptgnteals and number 10 screws for
field wiring. Provide barriers between the terminals #mtommodate a spade lug sized for number
10 terminal screws. Mount the termination block in thedreecttion. Wire all signal sections to the
terminal block.

Where required by the plans, provide 16-inch pedestrianidigads with traditional three-
sided, rectangular visors, 6 inches long. Where requiretdebglans, provide 12-inch pedestrian
signal heads with traditional three-sided, rectangugars, 8 inches long.

Provide 2-inch diameter pedestrian push-buttons with wedight housings fabricated from
die-cast aluminum and threading in compliance with tB€Nbr rigid metal conduit. Provide a
weep hole in the housing bottom and ensure that the waihdal resistant.

Provide push-button housings that are suitable for mouatirftat or curved surfaces and that
will accept 1/2-inch conduit installed in the top. Prowichits that have a heavy duty push-button
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assembly with a sturdy, momentary, normally-opendgdwiHave contacts that are electrically
insulated from the housing and push-button. Ensure that thebpit®ns are rated for a minimum of
5 mA at 24 volts DC and 250 mA at 12 volts AC.

Provide standard R10-3 signs with mounting hardware timaplgowith the MUTCD in effect
on the date of advertisement. Provide R10-3E signs for downt pedestrian heads and R10-3B for
non-countdown pedestrian heads.

Design the LED pedestrian traffic signal modules (&ftee referred to as modules) for
installation into standard pedestrian traffic signatieas that do not contain the incandescent signal
section reflector, lens, eggcrate visor, gasket, or soékelvide modules that consist of an assembly
that uses LEDs as the light source in lieu of an ideacent lamp. Use LEDs that are of the latest
aluminum indium gallium phosphorus (AlinGaP) technolégythe Portland Orange hand and
countdown displays. Use LEDs that are of the lateBtim gallium nitride (InGaN) technology for
the Lunar White walking man displays. Install the ultrgght type LEDs that are rated for 100,000
hours of continuous operation from -40°F to +165°F. Desigdutes to have a minimum useful life
of 60 months and to meet all parameters of this speadficduring this period of useful life.

Design all modules to operate using a standard 3 - weick ifistallation. Provide spade
terminals crimped to the lead wires and sized for a #10 sgvanection to the existing terminal
block in a standard pedestrian signal housing. Do not provide tyfies of crimped terminals with
a spade adapter.

Ensure the power supply is integral to the module assenn the back of the module,
permanently mark the date of manufacture (month & yaaspme other method of identifying date
of manufacture.

Provide modules in the following configuration: 16-inch thgs which have the solid
hand/walking man overlay on the left and the countdomthe right, and 12-inch displays which
have the solid hand/walking man module as an overldymakes and models of LED modules
purchased for use on the State Highway System shall appehe current NCDOT Traffic Signal
Qualified Products List (QPL).

Provide the manufacturer’'s model number and the produdbeuassigned by the Department)
for each module that appears on the 2012 or most recehfi€duroducts List. In addition, provide
manufacturer’s certification in accordance with Agit¢06-3 of theStandard Specificationghat
each module meets or exceeds the ITE “Pedestrian T€ufitrol Signal Indicators - Light Emitting
Diode (LED) Signal Modules” dated August 04, 2010 (hereafterned to as PTCSI Pedestrian
Standard) and other requirements stated in this spe@ficati

Provide modules that meet the following requirementsmiasted under the procedures outlined
in the PTCSI Pedestrian Standard:

Module Type Max. Wattage at 165° H Nominal Wattage at 779 F
Hand Indicatio 16 13
Walking Man Indicatio 12 9
Countdown Indicatio 16 13

Note: Use a wattmeter having an accuracy of £1% to measurethmal wattage and
maximum wattage of a circular traffic signal moduRower may also be derived from voltage,
current and power factor measurements.

Provide module lens that is hard coated or otherwise hoactemply with the material exposure
and weathering effects requirements of the Societyupbiotive Engineers (SAE) J576. Ensure all
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exposed components of the module are suitable for prolengm$ure to the environment, without
appreciable degradation that would interfere with functioappearance.

Ensure the countdown display continuously monitors tfédrcontroller to automatically learn
the pedestrian phase time and update for subsequent chatigepédestrian phase time.

Ensure the countdown display begins normal operation umoampletion of the preemption
sequence and no more than one pedestrian clearance cycle.
D. Signal Cable:

Furnish 16-4 and 16-7 signal cable that complies with IMSZ#ipsation 20-1 except provide
the following conductor insulation colors:

* For 16-4 cable: white, yellow, red, and green

» For 16-7 cable: white, yellow, red, green, yellow withcklatripe tracer, red with black
stripe tracer, and green with black stripe tracer. Apphtiauous stripe tracer on conductor
insulation with a longitudinal or spiral pattern.

Provide a ripcord to allow the cable jacket to be opendtbut using a cutter. IMSA
specification 19-1 will not be acceptable. Provide a caulket labeled with the IMSA specification
number and provide conductors constructed of stranded copper.

E. Optically-Programmed Vehicle Signal Sections:

Material, equipment, and hardware furnished under thigosettust be pre-approved on the
Department’s QPL by the date of installation.

Design the programmable signal sections to tilt in l@gree increments for a maximum of ten
degrees above and ten degrees below horizontal, whilenaiiltaining a common vertical axis.

Design the programmable signal sections to mount talatdrsignal sections to form a signal
head. Ensure that the programmable signal sections haverting system compatible with the
standard 1 Y%-inch traffic signal fittings.

Provide an optical system consisting of a lamp, a siffuan optical limiter, and an objective
lens. Ensure that all programming is accomplished optiealth no hoods or louvers necessary to
accomplish the programming. Provide optical masking tageesich section.

Provide a 150-Watt, 115 VAC lamp with integral reflector eatéd output of 1750 lumens.
Ensure that the average rated life is at least 6000 hours.

Provide a high resolution, annular, incremental lensuEnthat the lens and door are sealed to
provide a moisture and dust proof seal. Provide a red, yadlogreen ball or arrow indication as
specified by the bid list, plans, or purchase order.

F. Louvers:

Material, equipment, and hardware furnished under thigosettust be pre-approved on the
Department’s QPL by the date of installation.

Provide louvers made from sheet aluminum. Paint the iswalkyd urea black synthetic baked
enamel with a minimum gloss reflectance and meeliage¢quirements of MIL-E-10169, “Enamel
Heat Resisting, Instrument Black.”

Ensure that the louvers have a 0-degree horizontal vieavigke. Provide a minimum of 5
vanes.
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2. VIDEO IMAGING LOOP EMULATOR DETECTOR SYSTEMS

2.1. DESCRIPTION

Design, furnish, provide training, and install video imaging leojlator detection systems with
all necessary hardware in accordance with the planspeafications.

Unless otherwise specified in the contract, all looplataudetection equipment will remain the
property of the contractor.

2.2. MATERIALS
A. General:

Material and equipment furnished under this section neigr&-approved on the Department’s
QPL by the date of installation except miscellaneoudware such as cables and mounting
hardware do not need to be pre-approved.

Used equipment will be acceptable provided the following itmmd have been met:

* Equipment is listed on the current QPL.
* Equipment is in good working condition.
* Equipment is to remain the property of the contractor.

Ensure that software is licensed for use by the Depattamel by any other agency responsible
for maintaining or operating the loop emulation systemyvide the Department with a license to
duplicate and distribute the software as necessaefkign and maintenance support.

Design and furnish video imaging loop emulator detectistesys that detect vehicles at
signalized intersections by processing video images and prowdtegtion outputs to the signal
controller in real time (within 112 milliseconds of vekiarrival).

Furnish all required camera sensor units, loop emulataepsor units, hardware and software
packages, cabling, poles, mast arms, harnesses, cameranmassemblies, surge protection
panels, grounding systems, messenger cable and all ngdemsiware. Furnish systems that allow
the display of detection zones superimposed on an image obadway on a Department-furnished
monitor or laptop computer screen. Ensure detection zmmebe defined and data entered using a
simple keyboard or mouse and monitor, or using a laptowithGsoftware.

Provide design drawings showing design details and camesaraanit locations for review and
acceptance before installation. Provide mounting heigitlocation requirements for camera sensor
units on the design based on site survey. Design videging#op emulator detection systems with
all necessary hardware. Indicate all necessary pggass, mast arms, luminaire arms, cables,
camera mounting assemblies and hardware to achievegheed detection zones where
Department owned poles are not adequate to locate theraaensor units. Do not design for the
installation of poles in medians.

Obtain the Engineer’s approval before furnishing video intgaiop emulator detection
systems. The contractor is responsible for the finsitheof video imaging loop emulator detection
systems. Review and acceptance of the designs by thetbepadoes not relieve the contractor
from the responsibility to provide fully functional sgsts and to ensure that the required detection
zones can be provided.

Provide the ability to program each detection call (inpuhe controller) with the following
functions:

* Full Time Delay — Delay timer is active continuously,
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* Normal Delay — Delay timer is inhibited when assignedsphsa green (except when used
with TS 2 and 170/2070L controllers),

» Extend — Call is extended for this amount of time afedricle leaves detection area,

* Delay Call/Extend Call — This feature uses a combinatidulicdime delay and extend time
on the same detection call. Ensure operation is Esv&l Vehicle calls are received after the
delay timer times out. When a call is detected, lieisl until the detection area is empty and
the programmed extend time expires. If another vehidlere the detection area before the
extend timer times out, the call is held and the ektene is reset. When the extend timer
times out, the delay timer has to expire before arotbhicle call can be received.

Provide the ability to program each detection zone asbthe following functions:

* Presence detector,

» Directional presence detector,

* Pulse detector,

» Directional pulse detector.

Ensure previously defined detector zones and configurationsecadhtied.

Provide each individual system with all the necessguypment to focus and zoom the camera
lenses without the need to enter the camera enclosure.

Provide systems that allow for the placement ofaxtl@ detection zones within the combined
field of view of a single camera sensor unit. Providaramum of 8 detection outputs per camera.

Provide detection zones that can be overlapped. Ensuessyseliably detect vehicles when the
horizontal distance from the camera sensor unit tdéhection zone area is less than ten times the
mounting height of the sensor. Ensure systems detéatles in multiple travel lanes.

Ensure systems can detect vehicle presence within al#2tpercent accuracy (up to 2 percent
of the vehicles missed and up to 2 percent of false dmteddr clear, dry, daylight conditions, a 96
to 105 percent accuracy (up to 4 percent of the vehicles nasskedp to 5 percent false detection)
for dawn and dusk conditions, and a 96 percent accuracy (upaicdnt of the vehicles missed) for
night and adverse conditions (fog, snow, rain, etcrjgusiandard sensor optics and in the absence of
occlusion.

Repair and replace all failed components within 72 hours.

The Department may conduct field-testing to ensure ttigracy of completed video imaging

loop emulator detection systems.
B. Loop Emulator System:

Furnish loop emulator systems that receive and simwltestg process information from camera

sensor units, and provides detector outputs to signal dlergro

Ensure systems provide the following:

» Operate in a typical roadside environment and meet theoanwental specifications and are
fully compatible with NEMA TS 1, NEMA TS 2, or Type 170/2076antrollers and
cabinets,

» provide a “fail-safe” mode whereby failure of one or mof¢éhe camera sensor units or
power failure of the loop emulator system will causastant calls to be placed on the
affected vehicle detection outputs to the signal cosetroll

» provide compensation for minor camera movement of up to 2meotthe field of view at
400 feet without falsely detecting vehicles,
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* process the video at a minimum rate of 30 times per second,

* provide separate wired connectors inside the controll@neafor video recording each
camera,

* provide remote video monitoring with a minimum refredie 1@ 1 frame per second over a
standard dial-up telephone line,

» provide remote video detection monitoring.

Furnish camera sensor units that comply with the fofigw

* have an output signal conforming to EIA RS-170 standard,
* have a nominal output impedance of 75 ohms,
* be immune to bright light sources, or have built neuwitry or protective devices to prevent
damage to the sensor when pointed directly at strongdaghtes,
* be housed in a light colored environmental enclosuregheater proof and dust tight, and
that conforms to NEMA-4 specifications or better,
* simultaneously monitor at least five travel lanes wplkaged at the proper mounting location
with a zoom lens,
* have a sunshield attached to the environmental enclosureitoine solar heating,
* meet FCC class B requirements for electromagnegcfarence emissions,
* have a heater attached to the viewing window of the enveatahenclosure to prevent ice
and condensation in cold weather.
Where coaxial video cables and other cables are require@ddiethe camera sensor and other
components located in the controller cabinet, furnish sorgiection in the controller cabinet.
If furnishing coaxial communications cable comply with thkkowing, as recommended by the
approved loop emulator manufacturer:

*  Number 20 AWG, solid bare copper conductor terminated withped-on BNC connectors
(do not use BNC adapters) from the camera sensor tagtied sontroller cabinet.

* Number 22 AWG, stranded bare copper conductor terminatecrintped-on BNC
connectors (do not use BNC adapters) from the camesasanit to the junction box, and
within the signal controller cabinet.

Furnish power cable appropriately sized to meet the powereewgmts of the sensors. At a
minimum, provide three conductor 120 VAC field power cable.

As determined during the site survey, furnish sensor jumtkixes with nominal 6 x 10 x 6
inches dimensions at each sensor location. Providen@rilocks and tie points for coaxial cable.

C. Video Imaging Loop Emulator System Support:

Furnish video imaging loop emulator systems with eithemalsi keyboard or a mouse with
monitor and appropriate software, or with system softi@rese on department-owned laptop PCs.
Ensure the system is Windows 2000 and Windows XP compatible.

Provide Windows 2000 and Windows XP compatible personal compmitesase, if needed, to
provide remote video and video detection monitoring.

Ensure systems allow the user to edit previously definextetconfigurations. When a vehicle
is within a detection zone, provide for a change iorcot intensity of the detection zone perimeter
or other appropriate display changes on the Departmensiigthimonitor or laptop computer
screen.

Provide cabling and interconnection hardware with 6-footrmum length interconnection cable
to interface with the system.
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Provide all associated equipment manuals and documentation

2.3. CONSTRUCTION METHODS

Arrange and conduct site surveys with the system matuéats representative and Department
personnel to determine proper camera sensor unit selactibplacement. Provide the Department
at least 3 working days notice before conducting site garidpon completion of the site surveys
the Department will provide revised plans reflecting theirfigs of the site survey.

Before beginning work at locations requiring video imaging leoyilator detection systems,
furnish system software. Upon activation of detectiomes, provide detector configuration files.
Ensure that up-to-date detection configuration files @am@ghed for various detection zone
configurations that may be required for construction phasing.

Place into operation loop emulator detection systemsfigure loop emulator detection systems
to achieve required detection in designated zones. Hesdiied manufacturer’s representative on
site to supervise and assist with installation, set uptesting of the system.

Install the necessary processing and communications eguoipmthe signal controller cabinet.
Make all necessary modifications to install equipmesaibliog harnesses, and camera sensor
interface panels with surge suppression.

Perform modifications to camera sensor unit gain, geitj and iris limits necessary to
complete the installation.
Do not install camera sensor units on signal poles uafgs®ved by the Engineer.

Install the necessary cables from each sensor wighal controller cabinet along signal cabling
routes. Install surge protection and terminate all cadmelactors.

Relocate camera sensor units and reconfigure detecties agmecessary according to the plans
for construction phases.

Provide at least 8 hours of training on the set up, operdtimubleshooting, and maintenance of
the loop emulator detection system to a maximum obegpartment personnel. Arrange for training
to be conducted by the manufacturer’s representative agg@oved site within the Division
responsible for administration of the project. Thirays before conducting training submit a
detailed course curriculum, draft manuals and materiadsy@sumes. Obtain approval of the
submittal before conducting the training. At least one wed&re beginning training, provide three
sets of complete documentation necessary to maiatairoperate the system. Do not perform
training until installation of loop emulator detectiors®ems is complete.

2.4. MEASUREMENT AND PAYMENT
Actual number of site surveys, arranged, conducted, amgimct

Actual number of luminaire arms for video imaging loop ktar detection systems furnished,
installed, and accepted.

Actual number of cameras with internal loop emulatocessing units furnished, installed, and
accepted.

Actual number of cameras without internal loop emulptocessing units furnished, installed,
and accepted.

Actual number of external loop emulator processing unitigbed, installed, and accepted.

Actual number of camera sensor units relocated with ti@bezones reconfigured installed, and
accepted.
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No measurement will be made of video imaging loop emuktstem support or training, power
and video cables, and trenching as these items will bédened incidental to furnishing and
installing video imaging loop emulator detection systems.

Payment will be made under:

YIRS TU ] Y= PSP Each
Luminaire Arm fOr VIdE0 SYSTEM .......iiiiii e Each
Camera with Internal Loop Emulator Processing Unit.............coovviiiiiiiiiiiiiiiiineceiieees Each
Camera without Internal Loop Emulator Processing Unit............coooiiiiiiiiiiiiinieeeennnnn. Each
External Loop Emulator Processing UNIL........ e eeeeiieeeiieeeiin e eee e eeenns Each
Relocate Camera SENSOT UNIt..........ooouuu . o e e et e et e e e eeets e e et e eeea e eeraeeeenens Each

3. MICROWAVE VEHICLE DETECTOR

3.1. DESCRIPTION

Furnish and install a microwave vehicle detection unit aadufacturer recommended cables
and hardware in accordance with the plans and speificat

3.2. MATERIALS

Provide a detector for either side-fire or forwarg-tonfiguration with a mounting height of
16 inches or greater for normal operation. Ensure ttexie will detect vehicle in sunny, cloudy,
rainy, snowy, and foggy weather conditions with seilfitg to auto-adjust in changing
environmental conditions. Ensure the detector can opeoatethe voltage supplied by a NEMA
and Type-170 traffic signal cabinet. Ensure the detectoprande detection calls to the traffic
signal controller within a NEMA and Type-170 cabinet. Ensheedetector will put out a constant
call in the event of a component failure or loss o/@o Ensure the detector has an operating
temperature range of -20 to 150 degrees F. Ensure a waseaimebpusing for the detector.

For advance pulse detection, ensure the detector seztgekes in motion at a range of 200 feet
with an operating frequency of 10.525 GHz +/- 25MHz.

For stop bar presence detection, ensure the detectot®atpanstant call while a vehicle is in
the detection zone. Ensure the presence detectioraimnttover a detection zone as shown on the
plans and has an effective range of at least 75 femttie detector unit to the aim point on the road
surface.

For units without an integrated card rack interface, p@¥orm C output relay contacts rated a
minimum of 3A, 24VDC.
If a laptop is used to adjust detector settings, ensuredfiatare is licensed for use by the
Department and by any other agency responsible for m@amgaor operating the microwave
detection system. Provide the Department with a licemsleplicate and distribute the software as
necessary for design and maintenance support.

3.3. CONSTRUCTION METHODS
Install the microwave vehicle detector in accordance thithmanufacturer's recommendations.

Monitor and maintain the detector unit during constructoertsure microwave vehicle detector
is functioning properly and aimed for the detection zone shovwhe plans. Refer to Subarticle
1700-3 (D) Maintenance and Repair of Materials ofStendard Specificatiorfer failure to
maintain the microwave detection system.
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3.4. MEASUREMENT AND PAYMENT
Actual number of microwave vehicle detector units furnisivedialled, and accepted.

No measurement will be made of cables or hardwarbgeas will be considered incidental to
furnishing and installing microwave vehicle detectors.

Payment will be made under:
MICTOWAVE VENICIE DBIECION ... e e e e Each

4. TWISTED-PAIR COMMUNICATIONS CABLE

4.1. DESCRIPTION

Furnish and install twisted-pair communications cable allthecessary hardware in accordance
with the plans and specifications.

4.2. MATERIALS
A. General:

Furnish communications cable with all other tools, malgrand hardware required for
successful completion of the work, including but not kdito communications cable identification
markers (cable wraps), couplings, connectors, machine bgédolts, strandvises, cable suspension
clamps, and pole bands.

B. Communications Cable:

Furnish the following:

* IMSA 20-2 or RUS CFR 1755.390 _ -pair, 19-gauge, shielded, twisted-pair
communications cable (lashed to existing messenger cable)

« IMSA 20-4 _ -pair, 19-gauge, shielded, twisted-pair communicatabls (self
supporting)

* RUS CFR 1755.390 _ -pair, 19-gauge, shielded, twisted-pair commanscesible
(underground)

Have the manufacturer factory test the communicataibée on reels for each pair's mutual
capacitance, crosstalk loss, insulation resistanck¢c@nductor resistance. Furnish the Engineer with
a certified report for each reel showing compliandd wie IMSA or RUS specification, the factory
test results, and the manufactured date of the cablaoDaese communications cable manufactured
more than one year before the date of installation.

Provide sequential foot markings within one percent ofttiaal cable length and as required by
Section 350G of the National Electrical Safety Codevigle approximately 1/10-inch character
height of the markings.

C. Communications Cable Identification Markers (Cable Wraps):

Furnish yellow communications cable identification maskdat are resistant to fading when
exposed to UV sources and changes in weather. Use saeésgned to coil around the
communications cable and that do not slide or move almgurface of the communications cable
once installed. Ensure that exposure to UV light andhveeatoes not affect the markers natural
coiling effect or deteriorate its performance. Provide momications cable wraps that permit
writing with an indelible marking pen and that containftiowing text in black:
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WARNING
NCDOT COMMUNICATIONS CABLE
CONTACT TELEPHONE NUMBER:

WARNING
NCDOT COMMUNICATIONS CABLE
CONTACT TELEPHONE NUMBER:

Overall Marker Dimensions: 7(I) x 4 (w) inches
Lettering Height: 3/8 inch fo'WARNING”
1/4 inch for all other lettering

4.3. CONSTRUCTION METHODS
A. General:

Install communications cable on traffic signal andtytiioles, and in conduits to bring the cable
into and, if necessary, out of each controller cabinet.

Take all precautions necessary to ensure the commumsatble is not damaged during
storage and installation. Do not step on the cable norvemtbe cable with vehicles or equipment.
Do not pull the cable over or around obstructions, orgatba ground.

Immediately cease work and notify the Engineer andtfeeted owner should damage to
existing cables or equipment occur. Make the required reggams additional cost to the
Department.

Provide the Engineer with three copies of the comnatioios cable manufacturer's
recommended and maximum pulling tension for each commiansatable size before the
installation of communications cable.

Install communications cable in continuous lengths fromgignalized intersection to the next
with no splices outside the cabinet.

Keep the communications cable ends sealed at all timegydostallation to effectively prevent
the ingress of moisture. Use a silicone impregnatetidneak cable end cap approved by the
Engineer. Do not use tape to seal the cable ends.

Notify the Engineer in writing a minimum of ten dayddye beginning communications cable
testing.

Test the integrity of the communications cable befiostallation based on IMSA 20-4, 19-gauge
wire standard.

Test the cable insulation for a resistance of moaa 600 megaohms for each insulated
conductor when measured with all other insulated conduatwt$she shielded ground before
installation. Make the measurement with a DC potentiat teast 100 volts but not more than 550
volts applied for 1 minute. Furnish the test results tdcingineer.

Wire communications cable into the cabinet. Allow a mimin of 10 feet of slack for
communications cable that is not immediately termuhate
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B. Aerial Installation:

Use pole attachment hardware and roller guides withyselips to install the aerial
communications cable.

Maintain tension during the pulling process for aerialcommunications cable by using a
mechanical clutch (dynamometer) device approved by the Eargide not exceed 80 percent of the
manufacturer’s maximum allowable pulling tension. Do flotxathe communications cable to
contact the ground or other obstructions between the dotégy installation. Do not use a
motorized vehicle to generate cable-pulling forces.

* On Messenger Cable

Double lash the communications cable to the messengerwable the messenger cable is used
solely to support the communications cable.

Wrap the communications cable to the messenger cable usm@am ribbon wraps where the
messenger cable supports other cables (i.e., traffic sigh#d, lead-in cable, etc.).

» With Integral Messenger Cable

Use 5/8-inch diameter machine bolts to attach suspenisiops to the wood poles for attaching
integral messenger cable. Provide machine bolts wih@ra and square nuts that are 3 inches
longer than the pole diameter.

Use 5/8-inch diameter eyebolts with washers and nutsygnuts if required) to attach
strandvises to the wood poles at controller cabinets aded pdere messenger cable is terminated
into a strandvise. Secure the messenger cable to amelgles with an eyebolt or nut so that the
messenger cable will not pull out unless intentionallgaséd. Install the cable suspension clamps
directly to the jacketed messenger cable without crushtoghe cable core jacket. Do not split or
strip the jacket for attachment to the cable suspensamnpclUse pole bands to make acute turns at
poles that cannot accommodate separate eyebolts. ¢dddeasuspension clamp when attaching
communications cable tangent to the pole.

Strip the messenger cable from the integral commuaitaitable that is installed in risers and
controller cabinets or is lashed to existing cables.dJggure-8 cable splitter specifically designed
for splitting the communications cable at the web leetwthe messenger cable and the conductors
for removing the messenger cable. Replace the engreesg of communications cable at no
additional cost to the Department if the communicaticable, shield, conductors, or messenger
cable are damaged. Do not splice the cable or repairghition. Install two cable-lashing straps at
the end of each split to prevent further splitting &f figure-8 web.

C. Underground Installation:
Install underground communications cable in 2-inch PVQ@uaarmusing cable-pulling lubricants
approved by the communications cable manufacturer andineder. Obtain the Engineer’s

approval of the cable lubricant and method of pulling keetbe installation of underground
communications cable.

Do not exceed 80 percent of the manufacturer's maximumg@utédnsion when installing
underground communications cable.

Use a clutch device (dynamometer) so as not to exceedldheble pulling tension if the cable
is pulled by mechanical means. Do not use a motorized vebigenerate cable-pulling forces.

Keep tension on the cable reel and the pulling line agtdré of each pull. Do not release the
tension in the cable if the pulling operation is haliRéstart the pulling operation by gradually
increasing the tension until the cable is in motion.
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Set cable reels up on the same side of the junctiom®dixe conduit section in which the cable
is to be installed. Place the reel level and alignéle¢with the conduit section such that the cable
will pass from the top of the reel in a smooth betd the conduit without twisting. Do not pull the
cable from the bottom of the reel. Manually feed thele by rotating the reel. Do not pull the cable
through intermediate junction boxes, pull boxes, haledh@r openings in conduit unless otherwise
approved by the Engineer.

D. Bonding and Splicing:

Terminate all cable pairs in a neatly arranged manrss.bihding-type screw terminal strips of
sufficient size to terminate all cable pairs. Cleanténminals before terminating the cable. Apply
non-insulated, Number 18-20, spade crimp terminals to the gsibig a calibrated ratchet type

crimp tool. Solder the terminals and coat the binding-tgpevsterminal strips and connections with
a corrosive-prevention material after crimping.

Splice communications cable within the controller cabiaetssplice cabinets. Do not splice
within pull boxes.

Ground the shield of the outgoing cable (going away fraamthster controller) to a ground rod
using insulated (green) number 14 AWG standard copper witiecah&oller cabinet locations.
Leave the shield of the incoming cable ungrounded. Bond anddjtbertable shields as required
by RUS CFR 1755.200.

E. Cable Identification Markers:

Install one communications cable identification markehwi3 feet of all pole attachment
points and at locations where more than one cableat&s or terminates. Install one
communications cable identification marker in all pakés where communications cable is
installed.

4.4. MEASUREMENT AND PAYMENT

Actual linear feet of twisted-pair communications cablmished, installed, and accepted.
Measurement will be made by calculating the differandength markings located on the outer
jacket of the twisted-pair communications cable fromstiagt of the cable run to the end of the cable
run for each cable run. All pairs shall be terminatedreedetermining the length of cable run.

No measurement will be made of communications cableifidatibn markers as these will be
considered incidental to furnishing and installing commuioina cable.

Payment will be made under:
Communications Cable (__ -Twisted-pair) .......coooeeuiiieiiiieeeiieeeeeeei e Linear Foot

5. COMMUNICATIONS SYSTEM SUPPORT EQUIPMENT

5.1. DESCRIPTION

Furnish communications system support equipment with alseagehardware in accordance
with the plans and specifications.

5.2. MATERIALS
A. General:

Furnish equipment with test probes/leads, batteriedbétiery-operated units), line cords (for
AC-operated units), and carrying cases. Provide operatingétistis and maintenance manuals
with each item.

Version 12.1 18 print date: 02/02/15



DNO00379 (W-5214H) TS-19 MACON

Before starting any system testing or training, furnisb@hmunications system support
equipment.

B. Fiber-Optic Support Equipment
B.1 Fiber-optic Restoration Kit:
Furnish a fully functional fiber-optic restoration kdrsisting of the following items (minimum):

Plier-type strippers

Non-niks fiber stripper tool with procedures

Buffer tube stripper tool with procedures

Fiber-optic Cleaver (average cut less than 0.5 degreespeomendicular) 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

12, Non-adhesive, mechanical splices

2 Mechanical Splice Trays, 12 Mechanical Splice Devicespfatible with the Interconnect
Centers being installed in the Traffic Signal ConaoCabinets

Scissors

Hard-sided, padded, storage case

B.2 Fiber-optic Power Meter:

Furnish fiber-optic power meters for measuring absolute panetink losses, as well as
monitoring power levels and testing threshold levels. Beothe following features:

Spectralrange ........cccccoeevveeen. 750 nm @017m
Calibrated wavelengths .......... 850, 1310, arxd IHn
ACCUIaCy .....vvveeeeeiiiiieeeee e + 3 perice: 0.1 dB) at -20 dBm at 70 degrees F
at calibrated wavelengths
Readout resolution ................. 4 digits, @&
Display — ..ccccoveeiiie Backlit LCD
Fiber-optic connector ............. ST type
Power-up stabilization ............ Less than figeads at ambient temperature
Tone threshold settings .......... User selectabta ft to 35 dB, plus OFF
Analog output port
Voltage ......c.cccoeeeeiiiiiiinn, 0 to + 1 V F8finear power range
Output impedance.............. 5 kilohms, nominal
Temperature
Operating ......cccceeeeeveunnnen. 3210 122 éegrF
Storage .....cccceeeeeeeeeiiinenenn. 0 to 150 degie
Relative humidity ................... 5 to 95 petgewn-condensing
Battery power .........cccocceeeeenns Alkaline: B8urs; NiCad: 8 hours (recharger and NiCad

batteries provided)
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e Carrying case
B.3 Optical Light Generator:

Furnish optical light generators for measuring absolute pane link losses, as well as
monitoring power levels and testing threshold levels. Beothe following features:

» Calibrated wavelengths .......... 1310 nm, and 160
*  ACCUIaCY .....ceevveiiiiiiiieeeann, 3.percent at 70 degrees F at calibrated wavelengths
* Fiber-optic connector ............. ST type
* Power-up stabilization ............ Less than figeads at ambient temperature
* Temperature
Operating ......cccceeeeeeviunnnen. 3210 122 éegrF
Storage .....ccccceeeeeeeeiiiienenn. -10 to 150rdeg F
* Relative humidity ................... 5 to 95 petg@n-condensing
* Battery power ........cccccceeeeneee. Alkaline: B8urs; NiCad: 8 hours (recharger and NiCad

batteries provided)
e Carrying case
B.4 SMFO Transceiver (For Emergency Restoration):

Furnish SMFO transceivers identical to the type instatigtie traffic signal controller cabinets
to be used for emergency restoration of the systemhanfibier-optic communications system.

C. Wireless Radio Support Equipment
C.1 Wireless Radio Modem

Furnish wireless radio modem identical to the type ireddatt the traffic signal controller
cabinets to be used for emergency restoration of thersyatd the wireless communications
system.

C.2 Lightning Arrestor

Furnish wireless radio lightning arrestors identicah®type installed in the traffic signal
controller cabinets to be used for emergency restorafitite transient voltage suppression
equipment.

5.3. MEASUREMENT AND PAYMENT

Actual number of fiber-optic restoration kits furnisteet accepted.

Actual number of fiber-optic power meters furnished andece

Actual number of optical light generators furnished arcgpied.

Actual number of fiber-optic transceivers furnished argbpted.

Actual number of wireless radio modems furnished and aedept

Actual number of wireless radio lightning arrestors fureishnd accepted.

Payment will be made under:

Furnish Fiber-optic ReStOration Kil ............. e eernnieeiiee et e e e ee e e eai e eeanns Each
Furnish FIDer-optic POWETr MELET .......ccouu e Each
Furnish Fiber-optic LIght GENErator............ooueiiii e e Each
Furnish FIDer-optiC TranSCEIVET..........iiiiii i eccem et e e e e eaans Each
Furnish Wireless Radio MOGEM ............uiiii et e e e e e e e et e eeees Each
Furnish Wireless Lightning AITESTON .........iiite e e e Each
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6. FIBER-OPTIC TRAINING

6.1. DESCRIPTION

Provide training for the installation, operation and nemance of the fiber-optic
communications cable, fiber-optic transceivers, intemeat centers, splice trays and other related
fiber-optic equipment in accordance with the plans gediications.

6.2. MATERIALS

Provide training to properly install, operate, maintaingdase and repair each piece of
equipment associated with the fiber-optic system. Beoapproved manufacturer’s representatives
or other qualified personnel to conduct training courses. Prondadeng for a minimum of fifteen
Department personnel.

Before beginning the training course, submit detailed coursiewar, draft manuals, and
handouts, and resumes of the instructors for review andagpite Engineer may request
modification of the material and request courses di&biyehe Department.

Conduct all training courses at a location provided by the Drapat within the Division and at
a time mutually agreed upon, but not later than the stéiliay-optic cable testing. Provide training
material, manuals, and other handouts to serve not srdylgect guidance, but also as quick
reference for use by the students. Deliver course miatergproducible form immediately
following the course.

Record each training course onto DVD(s) and deliver tdctiggneer.

Provide instruction on basic fiber-optic theories andgypals as well as the installation,
operation, maintenance, identification, detection, @rdection of malfunctions in fiber-optic
communications cable and related hardware. Include &efl troubleshooting as an integral part of
the training.

Provide training for the fiber-optic system for thedaling categories and for the minimum
number of hours shown:

COURSE OUTLINES (L = Lecture; D = Demonstration; H = Hands-on by Student)
TRANSCEIVER

DAY 1 (4 Hours)

Safety - (L)

Introduction to transceivers - (L)

Review of Maintenance Manual - (L)

Review of Operations Manual - (L)

Question and answer session
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FIBER-OPTIC CABLE SYSTEM

DAY 1 (8 Hours)
Safety - (L)
Introduction to fiber optics, theory, and principals - (L)
Fiber and cable types -(L, H)
National Electrical Code considerations - (L, H)
plenum and riser type cable
out door cable, etc.
Introduction to terminating hardware, end equipment, andcappins - (L, D, H)
connectors (ST, SC, etc.)
splice enclosure, splice trays, and connector panels
cable placement techniques
Question and answer session

DAY 2 (8 Hours)
Cable handling and preparation (sheath removal, grip iasted| etc.) - (L, D, H)
Splicing and terminating methods - (L, D, H)

mechanical splicing using various techniques

fusion splicing

field termination of connectors types
Introduction to cable plant testing procedures - (L, D, H)

proper usage of optical light generator and power meter

optical time domain reflectometer usage
Class project (build working system using cables/conneatate by attendees) - (L, D, H)
Question and answer session

DAY 3 (4 Hours)
Class project -- Testing and troubleshooting -- (L, D, H)
Cable system maintenance and restoration -- (L)
Question and answer session
6.3. MEASUREMENT AND PAYMENT
Lump sum for fiber-optic training with training packages caetgd and accepted.
Payment will be made under:
[T oT=T T o] o1 o3l I = U o1 o [ PP Lump Sum

7. SPLICE CABINET (FIBER OPTICS)

7.1. DESCRIPTION

Furnish and install splice cabinets and all necessary heedwaccordance with the plans and
specifications for the purpose of splicing and termindfilmgy-optic cable.

7.2. MATERIALS

Furnish NEMA Type 4 splice cabinets of sufficient sizatccommodate the fiber-optic
interconnect center. Provide sufficient size so thatetquipment installed will not occupy more than
60 percent of the total cabinet volume.
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7.3. CONSTRUCTION METHODS
A. General:

Locate cabinets so as not to obstruct sight distancehaéhes turning on red.
B. Pole Mounted:

Install pole-mounted splice cabinets. Install cabinets ajopedely five feet from the ground
line to the top of the cabinet. Secure the cabinet to tleeysing an approved installation method.
C. Base Mounted:

Install base mounted cabinets as shown on the plansappeoved by the Engineer. Refer to
Section 1750 - Signal Cabinet Foundations ofStendard Specificatiorfer installation
requirements for the foundations. The following exceptemesmade:

» Install only the required number of conduits as showtherplans plus one additional spare

stub out conduit.

» Do not provide a 24-inch working area on the backside ofdbeet. Provide only a 24-inch
working area measured from the front of the cabinet andi8lip measured from the sides
and back of the cabinet.

* All other requirements apply.

7.4. MEASUREMENT AND PAYMENT
Actual number of fiber-optic splice cabinets (pole modhtarnished, installed, and accepted.
Actual number of fiber-optic splice cabinets (base mednturnished, installed, and accepted.

No measurement will be made for the cabinet foundatigrval be covered under Section
1750 — Signal Cabinet Foundations of 8tandard Specifications

Payment will be made under:
Fiber-optic Splice Cabinet ( ) Each

8. SOLAR POWER, 900 MHZ SPREAD SPECTRUM RADIO

8.1. DESCRIPTION

Furnish an operational Solar Power, 900MHz Spread Spectrdin Bgstem installed in a
NEMA Type 3R enclosure for pole mounting.

Furnish material and workmanship conforming toNlag¢ional Electrical CodéNEC), the
National Electrical Safety Cod®&ESC), Underwriter’s Laboratories (UL) or a third-pdisting
agency accredited by the North Carolina Department ofdnser, and all local safety codes in effect
on the date of advertisement. Comply with all regafleiand codes imposed by the owner of
affected utility poles.

8.2.MATERIALS
A. 900MHz Wireless Radio System:

Furnish a 900 MHz Radio that complies with Section 1098-1®&{H)e 2012 Standard
Specifications for Roads and Structures.
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Furnish 8.5 dB or 13 dB gain Directional Antenna (Yagi Antertha)) complies with Section
1098-18 (D) of the 2012 Standard Specifications for Roads and \8&sict

Furnish 3dB or 6 dB Omni Directional Antenna that comphéh Section 1098-18 (E) of the
2012 Standard Specifications for Roads and Structures.

Furnish Antenna Mounting Hardware Kits that comply witht®ec1098-18 (F) of the 2012
Standard Specifications for Roads and Structures.

Furnish 400 Series Coaxial Cable that complies with Set®8-18 (G) of the 2012 Standard
Specifications for Roads and Structures.

Furnish Standard N-Type Connectors that comply with &edi998-18 (H) of the 2012
Standard Specifications for Roads and Structures.

Furnish Coaxial Cable Shield Grounding and Weatherproofingtiatscomply with Section
1098-18 (l) of the 2012 Standard Specifications for Roads and8#&sc

Furnish Lightning Arrestors that comply with Section 1098:0)&f the 2012 Standard
Specifications for Roads and Structures.

Furnish Coaxial Cable — Power Divider (Splitter) that clespwith Section 1098-18 (K) of the
2012 Standard Specifications for Roads and Structures.

Furnish 1 inch and 2 inch Rigid Metallic Conduit that coeglvith Section 1091-3 (B) of the
2012 Standard Specifications for Roads and Structures.

Furnish 1 inch clamp-on aluminum weatherheads and 1 1/2 @atlshrink tubing that complies
with Section 1098-4 of the 2012 Standard Specifications fod&®aad Structures.

B. Solar Powered Assembly:
B.1 General:
Furnish a Solar Power Assembly consisting of the fahg:

» Solar Array

» Solar Charge Controller

» Battery(ies)

* NEMA 3R Equipment Cabinet

Ensure that DC disconnects are supplied between the/Sadgrand the Solar Charge

Controller, and between the Solar Charge Controlidrthe Battery(ies), and between the
Battery(ies) and any other equipment.
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B.2 Solar Power System Design Requirements:

Provide to the Engineer for Approval, a submittal packagle Bmgineering Calculations
consisting of, as a minimum, schematic drawing, techdiat sheets, and supporting
documentation. Ensure the documentation demonstratégary, that the battery(ies) will provide
for continuous operation for a minimum of ten (10) ceosee days with no additional charging
under the following conditions:

a) Fully powering the Wireless Repeater Radio operating 24sha day with 50% of
that time being in a standby (sleep) mode; and 50% oirtieelteing in operational
mode.

Provide drawings showing dimension, location of requiredipegent, cabinet electrical
diagrams, part numbers and descriptions of required equiandraccessories to the Engineer.

B.3 Solar Array:

Furnish solar modules made in North America and have a mmi20 year factory warranty.
The solar array should have a minimum peak output of 85 Waxtar modules must be UL listed,
FM Class I, Div Il, Group C&D approved. For the solarag, power wiring should be 10-2,
stranded copper, double insulated, sunlight resistant, 600V 968€ ¢able. Ensure the solar array
mount is manufactured from an aluminum alloy or stagmkeel and is capable of withstanding 140
mph winds.

B.4 Solar Charger Controller:

Furnish a Pulse Width Modulation (PWM) solar charge adletr that is UL listed, with a
minimum 20A solid state, low voltage disconnect. Thiarsoharge controller must be sealed with
internal temperature compensation, lightning protectionersev polarity protection, and LED
indicators. Furnish controllers with the capability dti@ctions: battery charging, load control, and
diversion regulation. Controllers must be furnishedchvutlly adjustable DIP switches and RS-232
communications port to adjust the unit’s operational modessure the solar charge controller is
listed as a FM Class I, Div. I, Groups ABCD device and the CE mark.

B.5 Batteries:

Provide a 12V gel electrolyte, non-spillable, mainteeainee battery. The battery(ies) should be
able to provide power for 10 days without being charged bysthar Array. Furnish battery(ies)
with a minimum operating temperature of *#6to 140F.

B.6 NEMA 3R Equipment Cabinet:

Provide a NEMA 3R type Equipment Cabinet enclosure thaftaspole mount design, with
compartments to house the battery(ies) and electronipa@oants separately. Ensure that the
equipment installed inside the cabinet does not occupy ane0% of the total cabinet volume.
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Ensure that the battery compartment and the electeguipment compartments are ventilated
with a screen and louvered vents. Equip vents witldatarsize, replaceable furnace type vent
filters. Size the filter tray to adequately house amdisethe filter in place. Ensure there are no
obstructions on the interior face of the door to fieter with easy removal and replacement of filter.

Provide an enclosure that is fabricated with unpaintatijral, aluminum that complies with
Section 7 of NEMA TS-2-1998. Ensure the equipment cabircddsire shell is fitted with one (1)
Corbin Number 2 Key, lifting handles, exhaust ports.videall necessary hardware to mount the
enclosure securely to the pole. Provide hardwaradisédinless steel or a Department approved
non-corrosive alternate including the hinges and liftiagdie.

Provide roof with slope (from front to back) at a minimratio of 1” drop per 2 feet. Ensure
roof is flush with front of the door. Ensure each extecabinet plane surface is constructed of a
single sheet of seamless aluminum.

Provide a handle and three point latching mechanism dabsigrbe disassembled using hand
tools. Provide a shaft connecting the latching plate todle handle by passing through the door
within a bushing, bearing, or equivalent device. Provide a tajgbiate at least 1/8 inch thick and
that mates securely with the lock bolt. Provide a lazk Wwith a flat end (no bevel) and that has at
least 1/4 inch of length in contact with the latchingela

Ensure that the handle and lock are positioned sohtbdbtk does not lie in the path of the
rotating handle as the door is unlatched and that theéhpndits down in the latched position.

Provide a main door opening that encompasses the fatefrarea of the cabinet shell. Ensure
that the cabinet shell is sturdy and does not exhibit ewmie flexing, bending or distortion under
normal conditions, except that a minor amount of figxs permitted in the main door when the
cabinet is open. In such case, the flexing must not respérimanent deformation of the door.

A police panel door is not required for these cabinets.

Equipment in the equipment cabinet enclosure will b sh@linted. Provide one equipment
shelf in the cabinet that extends the practical widtthefcabinet. Ensure that the shelf can be
moved up and down within the cabinet. Do not locate perman@otiynted equipment in such a
way that will restrict access to terminals. Ensureathponents are arranged for easy access during
servicing. When modular in construction, provide guides asdiyp® connection devices to ensure
proper pin alignment and connection.

Arrange equipment and terminals within the cabinet dottiey will not interfere with the
entrance, tracing and connection of conductors or oti#des. Ensure all incoming and outgoing
conductors are connected to terminal blocks. Ensufieldliterminals are readily accessible
without having to remove equipment to gain access. Emsurgnals are not located on the
underside of shelf or at any other place where they aneadily visible or where they may present
a hazard to personnel who might inadvertently touemth

Provide terminal blocks that are made of electrical gtadrmoplastic or thermosetting
plastic. Ensure each terminal block is of closed backjdesd has recessed-screw terminals with
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molded barriers between terminals. Ensure each teroonalsts of two terminal screws with
removable shorting bar between them. Ensure all tedrbiocks and terminals are labeled with
their intended functions. Provide labels that are visibteemsy to read when the terminal blocks
are wired.

8.3.CONSTRUCTION METHODS

A. Antenna Mounting:

The Engineer will approve final locations of any solar poad radio systems. Install the
antenna, antenna mounting hardware, coaxial cable, powemrliantenna splitter cable and
additional antenna at locations where it is determthatia dual antenna configuration is necessary
to accommodate communications in multiple directions.

Install antenna in accordance with the antenna manuéatd recommendations. Secure the
antenna mounting hardware to the pole and route thead@able such that no strain is placed on
the N-Type Male coaxial connectors.

Install the coaxial cable shield grounding system by remowaguter jacket of the coaxial
cable without damaging the cable shield. Install the shieldngling system following the cable
manufacturer’'s recommendations. Install and weatherpheatonnection using the appropriate
weatherproofing materials and following the manufacturet®mmendations. On wood poles,
secure the #6 AWG grounding lead cable to the pole ground usihgapbr compression type
fitting or an Engineer approved method. On metal potxsjre the #6 AWG grounding lead cable to
the pole using an Engineer approved method.

Install the coaxial cable in a 1 1/2 inch riser with tekaitnk tubing for connecting into the
equipment cabinet. Do not exceed the 1-inch bend radilre @baxial cable as it traverses from the
cabinet to the antenna assembly. Connect the lightningt@rte the coaxial cable in the equipment
cabinet. Properly ground and secure the arrestor in the taBerenanently label all cables entering
the cabinet.

Place a copy of all manufacturer equipment specifinatand instruction and maintenance
manuals in the equipment cabinet.

B. Solar Power Assembly:

Do not obstruct the sight distance of vehicles wheating and installing the equipment cabinet.
Mount equipment cabinet so that the height to the midflithe cabinet is 4 feet above grade.
Secure the cabinet to the pole using %" stainless step$ sira method approved by the Engineer.

Ensure that the equipment cabinet along with solar &rayd its mounting hardware are capable of
surviving sustains winds of 140 MPH. Ensure the solar ayayes not obstruct the view of traffic
and that the array(s) are arranged for optimal sundigihsure for charging of the battery(ies).

Run field wiring from the solar power array(s) to theipment cabinet through 1 inch riser with
weatherhead and make connections inside the equipmanetsaas required. Install separate DC
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disconnects between the solar array and the solagerheontroller and between the solar charger
controller and the battery(ies), and between thebdies) and any other equipment. Ensure the DC
disconnect allows personnel working on the system tdysafelate critical items from each other
while performing maintenance and trouble shooting. Ensuateaihwiring including grounding of
the solar photovoltaic system meets the requiremaingsticle 690 of the National Electric Code
(NEC) and these project special provisions.

To protect against high voltage power surges, furnish andlinsilgrounding electrode at the
equipment cabinet.

Terminate all wires using spade connectors under binding s@ewerminal blocks. Label all
terminal blocks and terminals for easy identificatiohabel all wires and harnesses for easy
identification. Neatly secure all wiring and harnessdieshe cabinet in a method approved by the
Engineer.

Provide and leave all data interface cables, instaflatianuals, and specifications and
materials used to program any equipment in the Equipmdnbé&a Program all equipment for
operation.

8.4. MEASURMENT AND PAYMENT

Actual number of Solar Power, 900MHz Spread Spectrum Ragditems furnished, installed
and accepted.

This item includes the appropriate sized Solar Power Asgeg(@blar Array, Solar Charger
Controller, Battery, NEMA 3R equipment cabinet), lhimser with weatherhead, 1 1/2 inch riser
with heat shrink tubing, antenna(s), radio, data interdabée/serial cable, coaxial cable, lightning
arrestor, radio frequency signal jumper, coaxial cableepdalivider (Splitter), coaxial cable
connectors, coaxial cable shield grounding system withhegaroofing, labeling and any
integration, installation materials and configuratiortwafe necessary to complete this work,
including the Solar Power System Design Calculatioasvearranties, will be incidental.

Payment will be made under:
Solar Power, 900MHz Spread Spectrum RadiO .......ccoeeiiiiiiiiiiiiiiiieiecciceceeieen Each
9. MODIFY SPREAD SPECTRUM WIRELESS RADIO

9.1. DESCRIPTION
Make modifications to existing Spread Spectrum Radio iasitahs.

9.2. MATERIALS

Material, equipment, and hardware furnished under thigosesitall be pre-approved on the
Departments’ QPL.
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Reference Article 1098-18 “Spread Spectrum Wireless Raditifeo$tandard Specifications for
Roads and Structures.

9.3. DESCRIPTION

This item of work involves making modifications to exigtiwireless installations which include
relocating an existing radio from an existing cabinetnew cabinet, and/or relocating existing
components of the radio system from an existing pofeetv poles (wood poles, metal strain poles,
metal poles with mast arms, etc.). This item of windkudes, but may not be limited to, the
following:

Relocating existing radio from an existing cabinet to a calnet
Relocating or installing new Coaxial Cable

Furnishing and installing new N-Type Connectors

Furnishing new Coaxial Cable and Shield Grounding Kits
Relocating Antenna Mounting Hardware

Relocating Antennas

This item of work may also involve converting an existitandalone radio site to a repeater site.
This item of work includes, but may not be limited tee following:
Furnishing and installing new antenna(s)
Furnishing and installing new antenna mounting hardware kits
Furnishing and installing new 6 foot coaxial cable jumpers withyple Connectors
Furnishing and installing new coaxial cable — power divider (it

9.4. MEASURE OF PAYMENT

Modify Radio Installatiorwill be measured as the actual number of modified riadi@llations that
are modified and accepted.

This item includes relocating the radio, and furnishing améocating and installing coaxial cable,
N-Type Connectors, coaxial cable shield grounding kits, anteogting hardware, antennas,
coaxial cable and power dividers. This item of work may eigolve furnishing and installing new
decals and furnishing or relocating signs. This item akwaay also involve re-programming the
radio.

Payment for new risers will be covered separately.

Payment will be made under:
Modify Radio INSTAlIAtION.........uiiiiiiie e e e e e e e eeaans Each

10. TRAFFIC SIGNAL SUPPORTS
10.1. METAL TRAFFIC SIGNAL SUPPORTS — ALL POLES

A. General:

Furnish and install metal strain poles and metal peldsmast arms, grounding systems, and all
necessary hardware. The work covered by this special mowsludes requirements for the
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design, fabrication, and installation of both standadlarstom/site specifically designed metal
traffic signal supports and associated foundations.

Provide metal traffic signal support systems that camtaiguy assemblies, struts, or stay
braces. Provide designs of completed assemblieshaittware that equals or exceeds AASHTO
Standard Specifications for Structural Supports for Highway Signs, Luminairegaffid $ignals
4th Edition, 2001 (hereatfter called 4th Edition AASHTO)Juding the latest interim specifications.
Provide assemblies with a round or near-round (18 side®ue) cross-section, or a multi sided
cross section with no less than six sides. The sigsbe straight, convex, or concave.

Pole heights shown on signal plans are estimated &ailable data for bid purposes. Prior to
furnishing metal signal poles, use field measurementsaalusted cross-sections to determine
whether pole heights are sufficient to obtain requaledrances. If pole heights are not sufficient,
the Contractor should immediately notify the Engingfethe required revised pole heights.

Ensure that metal signal poles permit cables to belledtaside poles and any required mast
arms. For holes in the poles and arms used to accoaten@dbles, provide full-circumference
grommets. Arm flange plate wire access holes should lericbel, non grommeted, and oversized to
fit around the 2” diameter grommeted shaft flange plate agccess hole.

After fabrication, have steel poles, required mastsaiand all parts used in the assembly hot-dip
galvanized per section 1076. Design structural assembiitbsweep holes large enough and
properly located to drain molten zinc during galvanization @gscProvide hot-dip galvanizing on
structures that meets or exceeds ASTM Standard A-123vidBrgalvanizing on hardware that
meets or exceeds ASTM Standard A-153. Ensure that threaatedial is brushed and retapped as
necessary after galvanizing. Perform repair of damaged rgaivg that complies with the
following:

Repair of Galvanizing ..........cooviiiiiiiiii e e Article 1076-6

Standard Drawings for Metal Poles are available sbpplement these project special

provisions. These drawings are located on the Departsneabtsite:
http://www.ncdot.gov/doh/preconstruct/traffic/ITSS/ws/ngsdpoles.html

Comply with article 1098-1B “General Requirements” of20682 STANDARD
SPECIFICATIONS FOR ROADS & STRUCTURIESeinafter referred to as tBeandard
Specificationdor submittal requirements. Furnish shop drawings for ahraRrovide the copies of
detailed shop drawings for each type of structure as sumedabelow. Ensure that shop drawings
include material specifications for each component antifgavelds by type and size on the
drawing details, not in table format. Do not releasacttires for fabrication until shop drawings
have been approved by NCDOT. Provide an itemized billadénals for all structural components
and associated connecting hardware on the drawings.

Comply with article 1098-1A “General Requirements” of §tandard Specificatiorfer
Qualified Products List (QPL) submittals. All shop drawingsst include project location
description, signal inventory number(s) and a project numbeork order number on the drawings.

Summary of information required for metal pole reviewiital:

Hardco Electronic : :
ltem v Al bl Comments / Special Instructions
Sealed, Approved Sign 1 1 All structure design information needs to refldhe lates
Plan/Loading Diagram approved signal plans
Custom Pole Shop Drawir 4 sets 1se Submit drawings on 11” x 17” format me
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Show NCDOT inventory number(s) in or above the tittek

Standard Pole Shop Drawin | 4 sets 1se Submit drawings on 11x 17” format medi

(from the QPL) Show NCDOT inventory number(s) in or above the tittek
Structure Calculatior 1se 1se Not required for Standard QPL Pc

Standard Pole Foundati 1lse 1se Submit drawings on 11” x 17” format media. Subrr
Drawings completed Standard Foundation Selection form for eaeh gol

using foundation table on Metal Pole Drawing M-8.

Custom FoundatioDrawings | 4 set 1se Submit drawings on 11” x 17” format media. If QPL Pc
are used, include the corresponding QPL pole shop drawihgs
with this submittal.

Foundation Calculatior 1 1 Not required for Standard QPL Pc

Soil Boring Logs and Rept 1 1 Report should include a location plan and a soil cliassibn
report including soil capacity, water level, hammer gficy,
soil bearing pressure, soil density, etc. for each.pol

NOTE - All shop drawings and custom foundation design drawingd baisealed by a
professional Engineer licensed in the state of Nodtoltha. All geotechnical information must be
sealed by either a Professional Engineer or geolaggsided in the state of North Carolina. Include
a title block and revision block on the shop drawings and fdaiomdesigns showing the NCDOT
inventory number.

Shop drawings and foundation drawings may be submitted srgatiseparately for approval.
However, shop drawings must be approved before foundat@onbe reviewed. Foundation designs
will be returned without review if the associated shopvdrg has not been approved. Incomplete
submittals will be returned without review.

B. Materials:

Fabricate metal pole and arm shaft from coil or pi¢el to meet the requirements of ASTM A
595 Grade A tubes. For structural steel shapes, platdsendse A572 Gr 50 min or ASTM A709
Gr 50 min.. Provide pole and arm shafts that are roungs section or multisided tubular shapes
and have a uniform linear taper of 0.14 in/ft. Construaftsbrom one piece of single ply plate or
coil so there are no circumferential weld splicEalvanize in accordance with AASHTO M 111
and/or ASTM A 123 or an approved equivalent.

Use the submerged arc process or other NCDOT previously &gppoecess suitable for pole
shaft and arms to continuously weld pole shafts and arrtsstlahg their entire length. The
longitudinal seam weld will be finished flush to the adgstontour of the base metal. Ensure shafts
have no circumferential welds except at the lowerjeimihg the shatft to the pole base and arm
base. Provide welding that conforms to Article 1072-20 oBtlamdard Specificationgxcept that
no field welding on any part of the pole will be peretttunless approved by a qualified engineer.

Refer to Metal Pole Standard Drawing Sheets M2 througlioitabrication details. Fabricate
anchor bases from plate steel meeting, as a minirthemgquirements of ASTM A 36M or cast
steel meeting the requirements of ASTM A 27M Grade 485-25GHWO M270 Gr 36 or an
approved equivalent. Conform to the applicable bolt pa#edorientation as shown on Metal Pole
Standard Drawing Sheet M2.

Ensure all hardware is galvanized steel or stainlesk stbe Contractor is responsible for
ensuring that the designer/fabricator specifies connebtindware and/or materials that do not
create a dissimilar metal corrosive reaction.
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Unless otherwise required by the design, ensure each anchigr2” diameter and 60” length.
Provide 10” minimum thread projection at the top of the Bnd 8” minimum at the bottom of the
rod. Use anchor rod assembly and drilled pier foundamaterials that meet tleundations and
Anchor Rod Assemblies for Metal Pgbesvision.

For each structural bolt and other steel hardware, hot diprgaing shall conform to the
requirements of AASHTO M 232 (ASTM A 153). Ensure end cappdtes or mast arms are
constructed of cast aluminum conforming to Aluminum AlB56.0F.

Provide a circular anchor bolt lock plate that willdseured to the anchor bolts at the embedded
end with 2 washers and 2 nuts. Provide a base plate tertimdéh matches the bolt circle diameter of
the anchor bolt lock plate. Construct plates and teti@plaom %2” minimum thick steel with a
minimum width of 4”. Galvanizing is not required.

Provide 4 heavy hex nuts and 4 flat washers for each abholioFor nuts, use AASHTO M291
grade 2H, DH, or DH3 or equivalent material. For flat weshese AASHTO M293 or equivalent
material.

C. Construction Methods:

Erect signal support poles only after concrete hamatta minimum allowable compressive
strength of 3000 psi. Install anchor rod assemblies inrdance with thé&-oundations and Anchor
Rod Assemblies for Metal Polpsovision.

For further construction methods, see construction oastifor Metal Strain Pole, or Metal Pole
with Mast Arm.

Connect poles to grounding electrodes and bond them w&dtigical service grounding
electrodes.

For holes in the poles used to accommodate cables) grstaimets before wiring pole or arm.
Do not cut or split grommets.

Attach the terminal compartment cover to the pola lsyurdy chain or cable. Ensure the chain or
cable is long enough to permit the cover to hang cledreofompartment opening when the cover is
removed, and is strong enough to prevent vandalism. Edsuchain or cable will not interfere
with service to the cables in the pole base.

Attach cap to pole with a sturdy chain or cable. Ensweeliain or cable is long enough to
permit the cap to hang clear of the opening when the aapisved.

Perform repair of damaged galvanizing that complies wittsthadard Specification#rticle
1076-6 “Repair of Galvanizing.”

Install galvanized wire mesh around the perimeter ob#ise plate to cover the gap between the
base plate and top of foundation for debris and pestaiont

Install a ¥4” thick plate for concrete foundation tagnclude: concrete grade, depth, diameter,
and reinforcement sizes of the installed foundation.

10.2. METAL STRAIN POLE

A. Materials:
Provide either steel or aluminum poles as indicateti®@plans.

Comply with the following for Aluminum Poles:
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» Have poles fabricated from Aluminum Association Al8361-T6, 6063-T6, or approved
equivalent. The structural requirement does not pettaioastings that are decorative
only.

 Have shafts tapered by spinning and cold-working a seamléssded tube of the
aluminum alloy.

* Have shafts with no circumferential welds except atlohver end joining the shatft to the
base.

* Ensure aluminum poles are properly protected from damagetprshipment.

» Have bases of the shaft fabricated in accordancethatiAluminum Association Alloy
356.0-T6, and of adequate strength, shape and size, and capattbstdnding the
design load of the shatft.

e Have aluminum surfaces in contact with concrete orirdiEs metal coated with
bituminous paint.

Comply with the following for Steel Poles:

» Have shafts of the tapered tubular type and fabricdteteel conforming to ASTM A-
595 Grade A or an approved equivalent.

* Have galvanization in accordance with AASHTO M 111 (ASTMZ8).

* Have shafts that are continuously welded for the emtingth by the submerged arc
process, and with exposed welds ground or rolled smootflusidwith the base metal.
Provide welding that conforms to Article 1072-20 féandard Specificatioexcept that
no field welding on any part of the pole will be pereutt

* Have anchor bases for steel poles fabricated frote gl®el meeting as a minimum the
requirements of ASTM A 36M or cast steel meeting tbquirements of ASTM A
27M Grade 485-250 or an approved equivalent.

For each strain pole, provide 2 messenger cable (spanaldmaps and associated hardware for
attachment of support cable of the messenger cable suspeksisure that diameter of the clamp is
appropriate to its location on the pole and that thenéiar of the clamps is appropriately designed
to be adjustable from 1’-6” below the top, down to 6’B&low the top of the pole. Do not attach
more than one support cable to a messenger cable clamp.

For strain poles, provide a minimum of three (3) 2 inchn®@) holes equipped with an
associated coupling and weatherhead on the messengeroeabade of the pole to accommodate
passage of signal cables from inside the pole to therssispe Provide galvanized threaded plugs
for all unused couplings at pole entrance points. Refbtetal Pole Standard Drawing Sheet M3
for fabrication details.

Provide a grounding lug(s) in the approximate vicinity ofrtiessenger cable clamp for bonding
and grounding messenger cable. Lugs must accept #4 or #6 AW®wvaond messenger cables to
the pole in order to provide an effective ground fauttuwiirpath. Refer to Metal Pole Standard
Drawing Sheet M6 for construction details.

Have poles permanently stamped above the hand holes heitidéntification tag details as
shown on Metal Pole Standard Drawing Sheet M2.
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Provide liquid tight flexible metal conduit (Type LFMClguid tight flexible nonmetallic
conduit (Type LFNC), high density polyethylene conduit (T¥i2PE), or approved equivalent to
isolate conductors feeding luminaires.

Fabricate poles from a single piece of steel or alumi with single line seam weld with no
transverse butt welds. Fabrication of two ply pole tshafunacceptable with the exception of fluted
shafts. Provide tapers for all shafts that begin aé¢ lzesl that have diameters which decrease
uniformly at the rate of not more than 0.14 inch per (@&t7 millimeters per meter) of length.

Ensure that allowable pole deflection does not exceedatlmated per # Edition AASHTO.
For messenger cable poles (with primarily transversasjp@nsure that maximum deflection at the
top of the pole does not exceed 2.5 percent of the paktheFor mast arm poles (with primarily
moment loads), ensure that maximum angular rotatioheotfdp of the pole does not exceédi@'.

Provide four anchor nuts and four washers for each arnmiior Ensure that anchor bolts have
required diameters, lengths, and positions, and will dpvelrengths comparable to their respective
poles.

Provide a terminal compartment with cover and screweagh pole that encompasses the hand
hole and contains a 12-terminal barrier type terminal bloEkovide two terminal screws with a
removable shorting bar between them for each termmatiurnish terminal compartment covers
attached to the pole by a sturdy chain or cable approvéldebingineer. Ensure that the chain or
cable is long enough to permit the cover to hang cledlreofompartment opening when the cover is
removed, and is strong enough to prevent vandals from bblegadisconnect the cover from the
pole. Ensure that the chain or cable will not interfeith service to the cables in the pole base.

Install grounding lugs that will accept #4 or #6 AWG wire leceically bond messenger cables
to the pole. Refer to Metal Pole Standard Drawing Skiéefor construction details.

For each pole, provide a 1/2 inch minimum thread diametarse thread stud and nut for
grounding which will accommodate #6 AWG ground wire. Enslaéthe lug is electrically bonded
to the pole and is conveniently located inside the pdleeahand hole.

Provide a removable pole cap with stainless steel attaithsgeews for the top of each pole.
Ensure that the cap is cast aluminum conforming to Alumidssociation Alloy 356.0F. Furnish
cap attached to the pole with a sturdy chain or cable appiwvthe Engineer. Ensure that the chain
or cable is long enough to permit the cap to hang cledéineopole-top opening when the cap is
removed.

When required by the plans, furnish couplings 42 inches abavéddtiom of the base for
mounting of pedestrian pushbuttons. Provide mounting pointastiogsof 1-1/2 inch internally
threaded half-couplings that comply with the NEC and éhatmounted within the poles. Ensure
that couplings are essentially flush with the outsidéases of the poles and are installed before any
required galvanizing. Provide a threaded plug in each mmuptint. Ensure that the surface of the
plug is essentially flush with the outer end of the mmgnpoint when installed and has a recessed
hole to accommodate a standard wrench.

B. Construction Methods:

Install metal poles, hardware, and fittings as showthe manufacturer’s installation drawings.
Install metal poles so that when the pole is fullgded it is within 2 degrees of vertical. Install poles
with the manufacturer’'s recommended “rake.” Use thrédeleeling nuts to establish rake if
required.
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10.3. METAL POLE WITH MAST ARM

Provide signal support mast arm assemblies. Complytigtprevious Section — Metal Strain Pole
— except as noted herein.

Provide pole plates and associated gussets and fittingstémhment of required mast arms. As
part of each mast arm attachment, provide a cable passiggia the pole to allow passage of signal
cables from the pole to the arm.

Ensure that allowable mast arm deflection does noteexdbat allowed per "™ Edition
AASHTO. Also when arm is fully loaded, tip of the ashall not go below the arm attachment
point with the pole for all load conditions pét Edition AASHTO.

Furnish all arm plates and necessary attachment hardwelteling bolts and brackets.
Provide two extra bolts for each arm.

Provide grommet holes on the arms to accommodate dablde signals.

Provide arms with weatherproof connections for attactaripe shaft of the pole.
Provide hardware that is galvanized steel, stainless stemrrosive-resistant aluminum.

Provide a removable end cap with stainless steel attatlsTeews for the end of each mast arm.
Ensure that the cap is cast aluminum conforming to Alumidssociation Alloy 356.0F. Furnish
cap attached to the arm with a sturdy chain or cable apgroythe Engineer. Ensure that the chain
or cable is long enough to permit the cap to hang cleéiheohirm end opening when the cap is
removed.

Comply with the following for Aluminum Arms:
* Conform to Aluminum Association Alloy 6061-T6, 6063-T6 or approeedivalent.
* Conform to the welding requirements of the aluminum poles

* Have satin brush finished and furnish individually wrapped.

Comply with the following for Steel Luminaire Arms:

* In addition to tapered tube, luminaire arms may bedstr@hweight black steel pipe
conforming to ASTM A 53-90a, Type E or Type S, Grade B cagroved equivalent.

» Conform to the welding requirements of the steel poles.

» After all fabricating, cutting, punching, and welding are ptated, luminaire arms should be
hot-dipped galvanized inside and outside.

* In accordance with the National Electrical Code (NESGiticle 230.2(E), provide
identification of the electrical source provider foetluminaire feeder circuit with contact
information on a permanent label located in the poteHale in the vicinity of the feeder
circuit raceway.

A. Materials:

Fabrication of two ply pole shafts and arms is unacbépiaith the exception of fluted
members.
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After all fabricating, cutting, punching, and welding are ptated, hot-dip galvanize the
structure in accordance with the AASHTO M 111 or equivalent

B. Construction Methods:

Install horizontal-type arms with sufficient manuia@d rise to keep arm from deflecting below
the arm attachment height.

Attach cap to the mast arm with a sturdy chain or c&lsisure that the chain or cable is long
enough to permit the cap to hang clear of the arm opening thlbexap is removed.

For mast arm poles, use full penetration welds wittktgcring at the pole base and at the arm
base connection.

10.4. DRILLED PIER FOUNDATIONS FOR METAL TRAFFIC SIGNAL P OLES

Analysis procedures and formulas shall be based on AASIAGDcode and per FHWA
manuals. Design methods based on engineering publicatioesearch papers needs to have prior
approval from NCDOT. The Department reserves the tghccept or disapprove any method used
for the analysis.

Use a Factor of Safety of 1.33 for torsion and 2.0 fodlve for the foundation design.
Foundation design for lateral load shall not exceedtétahdeflection at top of foundation.

Design all custom foundations to carry the maximum capatitach metal pole. For standard
case strain poles only, if a custom foundation is desigrsslthe actual moment reactions from the
Standard Foundation Selection Table shown on Standardrigyie. M8.

When poor soil conditions are encountered which coulateran excessively large foundation
design, consideration may be given to allowing an exiempd the maximum capacity design. The
contractor must gain approval from the engineer befahecieg a foundation’s capacity. On
projects where poor soil is known to be present, ithissable that the contractor consider getting
foundations approved before releasing poles for fabrizatio

A. Description:

Furnish and install foundations for NCDOT metal poles aitmecessary hardware in
accordance with the plans and specifications.

Metal Pole Standards have been developed and implementd@PT for use at signalized
intersections in North Carolina. If the plans call & standard pole, then a standard foundation may
be selected from the plans. However, the Contragtaoot required to use a standard foundation. If
the Contractor chooses to design a non-standard sitdispeendation for a standard pole or if the
plans call for a non-standard site-specific pole, desigrioundation to conform to the applicable
provisions in the NCDOT Metal Pole Standards and SeBdb(Non-Standard Foundation Design)
below. If non-standard site specific foundations aréydesd for standard QPL approved strain
poles, the foundation designer must use the design mapecitied by load case on Metal Pole
Standard Drawing Sheet M8. Failure to conform to this requeént will be grounds for rejection of
the design.
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If the Contractor chooses to design a non-standard feiondar a standard pole and the soil test
results indicate a standard foundation is feasibleh®site, the Contractor will be paid the cost of
the standard foundation (drilled pier and wing wall, if &ggille). Any additional costs associated
with a non-standard site-specific foundation including aolcliti materials, labor and equipment will
be considered incidental to the cost of the standard foiond&ll costs for the non-standard
foundation design will also be considered incidentélh&ocost of the standard foundation.

B. Soil Test and Foundation Determination:
1. General:

Drilled piers are reinforced concrete sections, gagtlace against in situ, undisturbed material.
Drilled piers are of straight shaft type and vertical

Some standard drilled piers for supporting poles with nas$ anay require wing walls to resist
torsional rotation. Based upon this provision and thelteestithe required soil test, a drilled pier
length and wing wall requirement may be determined anstiagrted in accordance with the plans.

For non-standard site-specific poles, the contractectesd pole fabricator will determine if the
addition of wing walls is necessary for the supportinghétations.

2. Soil Test:

Perform a soil test at each proposed metal pole totatComplete all required fill placement
and excavation at each signal pole location to finigfr@de before drilling each boring. Soil tests
performed that are not in compliance with this requiramaay be rejected and will not be paid.
Drill one boring to a depth of 26 feet within a 25 foot radiieach proposed foundation.

Perform standard penetration tests (SPT) in accordaiticcASTM D 1586 at depths of 1, 2.5,
5, 7.5, 10, 15, 20 and 26 feet. Discontinue the boring if 6tleedollowing occurs:

» Atotal of 100 blows have been applied in any 2 consecutine itervals.
* Atotal of 50 blows have been applied with < 3-in. penetnati

Describe each intersection as the “IntersectiofiRofife or SR), (Street Nameand_Route or
SR#), (Street Name) County, Signal Inventory No. ". Label boringls @&t N, S,
E, W, NE, NW, SE or SWorresponding to the quadrant location within the irgetisn. Pole
numbers should be made available to the Drill Contractoludie pole numbers in the boring label
if they are available. If they are not available, eagte boring labels can be cross-referenced to
corresponding pole numbers. For each boring, submit lalde@fiand written or typed) boring log
signed and sealed by a licensed Geologist or Profes&ogaleer registered in North Carolina.
Include on each boring the SPT blow counts and N-valueacit depth, depth of the boring, and a
general description of the soil types encountered.

3. Standard Foundation Determination:
Use the following method for determining the Design N-galu

Nave = (N@1' + N@2.5 +......... N@Deepest Boring Depth)
Total Number of N-values

Y = (N@LY + (N@2.5F + ......... (N@Deepest Boring Depth)

Z=(N@1 + N@2.5 +......... N@Deepest Boring Depth)

NsTp pev = (Total Number of N-values x Y) 2Z 10'5
(Total Number of N-values) x (Total Number of N-valuesj— 1)

Version 12.1 37 print date: 02/02/15



DNO00379 (W-5214H) TS-38 MACON

Design N-valueequals lesser of the following two conditions:

Nave — (Nsto pev X 0.45)
Or

Average of First Four N-Values = (N@1'+ N@2.5 + N@IN@7.5)
4

Note: If less than 4 N-values are obtained because of criterid list&ection 2 above, use
average of N-values collected for second condition. Do not include #a¢ud-at the
deepest boring depth for above calculations if the boring is discontinued atooe bef
the required boring depth because of criteria listed in Section 2 abeeeNwalue of
zero for weight of hammer or weight of rod. If N-value is greater Btameduce N-
value to 50 for calculations.

If standard NCDOT strain poles are shown on the @adsthe Contractor chooses to use
standard foundations, determine a drilled pier length, ‘tr;"efach signal pole from the Standard
Foundations Chart (sheet M 8) based on the Design i \ald the predominant soil type. For each
standard pole location, submit a completed “Metal Peadrd Foundation Selection Form”
signed by the Contractor’s representative. Signatuferomis for verification purposes only.

Include the Design N-value calculation and resultindedtipier length, “L,” on each form.

If non-standard site-specific poles are shown on thesplsubmit completed boring logs
collected in accordance with Section 2 (Soil Testyvakaong with pole loading diagrams from the
plans to the contractor-selected pole fabricator teassthe pole and foundation design.

If one of the following occurs, the Standard FoundatiomsrCshown on the plans may not be
used and a non-standard foundation may be required. In asehaontact the Engineer.

* The Design N-value is less than 4.
* The drilled pier length, “L”, determined from the StandBadindations Chart, is greater than
the depth of the corresponding boring.

In the case where a standard foundation cannot be usdoepaetment will be responsible for the
additional cost of the non-standard foundation.

Foundation designs are based on level ground around tthe gignal pole. If the slope around
the edge of the drilled pier is steeper than 8:1 (H:\themproposed foundation will be less than 10
feet from the top of an embankment slope, the Catatré&cresponsible for providing slope
information to the foundation designer and to the Engiseét can be considered in the design.

The “Metal Pole Standard Foundation Selection Form” bejound at:
http://www.ncdot.gov/doh/preconstruct/highway/geotech/fotfntiec/MetalPole.pdf
If assistance is needed, contact the Engineer.

4. Non-Standard Foundation Design:

Design non-standard foundations based upon site-speciftesoinformation collected in
accordance with Section 2 (Soil Test) above. Desitjedipiers for side resistance only in
accordance with Section 4.6 of tRASHTO Standard Specifications for Highway Bridg¢se the
computer software LPILE version 5.0 or later manufactbseBnsoft, Inc. to analyze drilled piers.
Use the computer software gINT version 8.0 or laterufaaatured by Bentley Systems, Inc. with the
current NCDOT gINT library and data template to produe& Soring logs. Provide a drilled pier
foundation for each pole with a length and diameterrggult in a horizontal lateral movement of
less than 1 inch at the top of the pier and a horizootational movement of less than 1 inch at the
edge of the pier. Contact the Engineer for pole lmudiagrams for standard poles to be used for
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non-standard foundation designs. Submit any non-standard fammdasigns including drawings,
calculations, and soil boring logs to the Engineer foiese and approval before construction.

C. Dirilled Pier Construction:

Construct drilled pier foundations in accordance withRbendations and Anchor Rod
Assemblies for Metal Pol@sovision.

10.5. CUSTOM DESIGN OF TRAFFIC SIGNAL SUPPORTS

A. General:

Design traffic signal supports with foundations consgf metal strain poles or metal poles
with mast arms.

The lengths of the metal signal poles shown on thes@am estimated from available data for
bid purposes. Determine the actual length of each poleffedlsthmeasurements and adjusted cross-
sections. Furnish the revised pole heights to the Engibse all other dimensional requirements
shown on the plans.

Ensure each pole includes an identification tag with in&tion and location positions as
defined on Metal Pole Standard Drawing Sheets M2, M3 andAll4ole shaft tags must include
the NCDOT Inventory number followed by the pole numibewa on the traffic signal or ITS (non-
signalized locations) plan.

Design all traffic signal support structures using thieang 4th Edition AASHTO specifications:

* Design for a 50 year service life as recommended by TaBle

» Use the wind pressure map developed from 3-second gust spepdsyided in Article 3.8.

* Ensure signal support structures include natural wind gushipaad truck-induced gust
loading in the fatigue design, as provided for in Article¥ BBland 11.7.4, respectively.
Designs need not consider periodic galloping forces.

* Assume the natural wind gust speed in North Carolina is 1At2 Ror natural wind fatigue
stress calculations, utilize a drag coefficient) (€@mputed for 11.2 mph wind velocity and
not the basic wind speed velocity.

» Design for Category Il fatigue, as provided for in Artitle6, unless otherwise specified.

» Calculate all stresses using applicable equations frotio8éc The Maximum allowable
stress ratios for all signal support designs are 0.9.

» Conform to article 10.4.2 and 11.8 for all deflection requirene

Ensure that the design permits cables to be installedkipsiles and mast arms.

Unless otherwise specified by special loading criterecttmputed surface area for ice load on
signal heads is:

« 3-section, 12-inch, Surface area: 26°0(f7.0 £ without back plate)
« 4-section, 12-inch, Surface area: 32°0(21.0 f€ without back plate)
« 5-section, 12-inch, Surface area: 42°0(®9.0 f£ without back plate)

The ice loading for signal heads defined above includeadtiitional surface area that back
plates will induce. Special loading criteria may be spettifin instances where back plates will not
be installed on signal heads. Refer to the Loading Sthedueach Metal Pole Loading Diagram for
revised signal head surface areas. The pole designer sboslkl ice loads accordingly in this
instance. Careful examination of the plans when thepegified is important as this may impact
sizing of the metal support structure and foundation desigoh could affect proposed bid quotes.
All maximum stress ratios of 0.9 still apply.
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Assume the combined minimum weight of a messenger cabtié(including messenger
cable, signal cable and detector lead-in cables) is 4/f. lBssume the combined minimum
diameter of this cable bundle is 1.3 inches.

Ensure that designs provide a removable pole cap with Ssistleel attachment screws for each
pole top and mast arm end.

B. Metal Poles:

Submit design drawings for approval including pre-approved QPLdoalgings. Show all the
necessary details and calculations for the metal podisding the foundation and connections.
Include signal inventory number on design drawings. Inclugeesf the design calculations the
ASTM specification numbers for the materials to be uBedvide the types and sizes of welds on
the design drawings. Include a Bill of Materials on desigawings. Ensure design drawings and
calculations are signed, dated, and sealed by the resjgomsifessional engineer licensed in the
state of North Carolina. Immediately bring to the rditen of the Engineer any structural deficiency
that becomes apparent in any assembly or member okaagnlly as a result of the design
requirements imposed by these specifications, the platise typical drawings. Said Professional
Engineer is wholly responsible for the design of alep@and arms. Review and acceptance of these
designs by the Department does not relieve the saidsBrof@l Engineer of his responsibility. Do
not fabricate the assemblies until receipt of the Ciepant’s approval of the design drawings.

For mast arm poles, provide designs with provisions for plakes and associated gussets and
fittings for mast arm attachment. As part of eachtrag® attachment, provide a grommeted 2”
diameter hole on the shatft side of the connectionldavglassage of the signal cables from the pole
to the arm.

Where ice is present, assume wind loads as showgume=38-5 of the 4th Edition AASHTO
Specification for Group Il loading.

For each strain pole, provide two messenger cable clamdpbaszociated hardware to attach the
messenger support cable. Ensure that the diameter déthps is appropriately designed to be
adjustable from 18 inches below the top, down to 6’-68\Wwehe top of the pole. Do not attach
more than one messenger support cable to a messengeclaaige

Provide a grounding lug(s) in the approximate vicinity ofrtiessenger cable clamp for bonding
and grounding messenger cable. Lugs must accept #4 or #6 AW®wvond messenger cables to
the pole in order to provide an effective ground fauttwiirpath. Refer to Metal Pole Standard
Drawing Sheet M6 for construction details.

Design tapers for all pole shafts that begin at tise vath diameters that decrease uniformly at
the rate of 0.14 inch per foot of length.

Design a base plate on each pole. The minimum basetplekness for all poles is determined
by the following criteria:

Case 1 Circular or rectangular solid base plate with theglgrpole welded to the top surface of
base plate with full penetration butt weld, and wherstifteners are provided. A base plate with
a small center hole, which is less than 1/3 of the hpd@meter, and located concentrically
with the upright pole, may be considered as a solid pplase.

The magnitude of bending moment in the base plate, inducdte anchoring force of each
anchor bolt is M = (P x D / 2, where

M = bending moment at the critical section of theehalate induced by one anchor bolt
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P = anchoring force of each anchor bolt
D, = horizontal distance between the anchor bolt cearid the outer face of the upright,
or the difference between the bolt circle radius #nedoutside radius of the upright

Locate the critical section at the face of the andiolt and perpendicular to the bolt circle
radius. The overlapped part of two adjacent criticali®estis considered ineffective.

Case 2 Circular or rectangular base plate with the uprighe gocketed into and attached to the
base plate with two lines of fillet weld, and wherestiffeners are provided, or any base plate
with a center hole that is larger in diameter théhdf/the upright diameter.

The magnitude of bending moment induced by the anchoring &freach anchor bolt is M = P
X Do,
where P = anchoring force of each anchor bolt

D, = horizontal distance between the face of the upright and teefahe anchor bolt nut

Locate the critical section at the face of the andiolt top nut and perpendicular to the radius of
the bolt circle. The overlapped part of two adjacenicatisections is considered ineffective.

If the base plate thickness calculated for Case 2sstlean Case 1, use the thickness calculated
for Case 1.

The following additional owner requirements apply contey pole base plates.

» Ensure that whichever case governs as defined abowvancther bolt diameter is set to
match the base plate thickness. If the minimum diantrequired for the anchor bolt exceeds
the thickness required for the base plate, set treegdate thickness equal to the required bolt
diameter.

* For dual mast arm supports, or for single mast arm supp@rts greater, use a minimum 8
bolt orientation with 2” diameter anchor bolts, ang’ ahick base plate.

* For all metal poles with mast arms, use a full penetragroove weld with a backing ring to
connect the pole upright component to the base. Refdetal Pole Standard Drawing Sheet
M4.

Ensure that designs have anchor bolt holes with a diarb&tench larger than the anchor
bolt diameters in the base plate.

Ensure that the anchor bolts have the required diaspdgagths, and positions, and will develop
strengths comparable to their respective poles.

Provide designs with a 6 x 12-inch hand hole with a retrig frame for each pole.

Provide designs with a terminal compartment with c@wet screws in each pole that
encompasses the hand hole and contains provisions foreamipdl barrier type terminal block.

For each pole, provide designs with provisions for a 1/2 mmimum thread diameter, coarse
thread stud and nut for grounding which will accommodate AW6& ground wire. Ensure the lug
is electrically bonded to the pole and is convenieoitaied inside the pole at the hand hole.

When required, design couplings on the pole for mountingsbeale pushbuttons at a height of
42 inches above the bottom of the base. Provide mountintgsmonsisting of 1-1/2 inch internally
threaded half-couplings that comply with the NEC thatraounted within the poles. Ensure the
couplings are essentially flush with the outside surfaééise poles and are installed before any
required galvanizing. Provide a threaded plug for each halfiogunsure that the surface of the
plug is essentially flush with the outer end of theumiang point when installed and has a recessed
hole to accommodate a standard wrench.
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C. Mast Arms:

Design all arm plates and necessary attachment hagdinaluding bolts and brackets as
required by the plans.

Design for grommeted holes on the arms to accommoldateables for the signals if specified.

Design arms with weatherproof connections for attachirigegshaft of the pole.

Always use a full penetration groove weld with a backing to connect the mast arm to the
pole. Refer to Metal Pole Standard Drawing Sheet M5.

Capacity of tapped flange plate must be sufficient to dewvitle full capacity of the connecting
bolts. In all cases the flange plate of both archsiraft must be at least as thick as the arm
connecting bolts are in diameter.

10.6. METAL SIGNAL POLE REMOVALS

A. Description:

Remove and dispose of existing metal signal poles includasg arms, and remove and dispose
of existing foundations, associated anchor bolts, mtaetivires and connections.
B. Construction Methods:

1. Foundations:

Remove and promptly dispose of the metal signal pole faiemsaincluding reinforcing steel,
electrical wires, and anchor bolts to a minimum deptivo feet below the finished ground
elevation. At the Contractor’s option, remove tbenplete foundation.

2. Metal Poles:

Assume ownership of the metal signal poles, removendtal signal poles, and promptly
transport the metal signal poles from the project. tdsthods to remove the metal signal poles and
attached traffic signal equipment that will not reguktlamage to other portions of the project or
facility. Repair damages that are a result of the @otdr's actions at no additional cost to the
Department.

Transport and properly dispose of the materials.

Backfill and compact disturbed areas to match the finishedngr elevation. Seed unpaved
areas.

Use methods to remove the foundations that will not r@salamage to other portions of the
project or facility. Repair damages that are a redulte@Contractor's actions at no cost to the
Department.

10.7. POLE NUMBERING SYSTEM

A. New Poles

Attach an identification tag to each pole shaft andtraam section as shown on Metal Pole
Standard Drawing Sheet M2 “Typical Fabrication Detadsnton To All Metal Poles”.

B. Reused Poles

Do not remove the original identification tag(s) frame pole shaft and/or mast arm sections.
Add a new identification tag based on the new locaborahy reused poles and/or mast
arms.
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10.8. REUSED POLE SHAFTS AND/OR MAST ARMS

Provide shop drawings along with new foundation designeefoew and approval prior to
furnishing and/or installing any reused metal poles and/or anast. Use the same requirements as
specified for new materials as stated above in tBegeeial Provisions.

For reused pole shaft and mast arm combinations, iefenable to use the original shafts and arms
that were used together at the time of original ingiata

10.9. MEASUREMENT AND PAYMENT

Actual number of metal strain signal poles (without rdda height or load capacity) furnished,
installed and accepted.

Actual number of metal poles with single mast arms &imedl, installed, and accepted.

Actual number of metal poles with dual mast arms furnisimsthlled, and accepted.

Actual number of reused metal strain signal poles (witlhegard to height or load capacity)
furnished, installed and accepted.

Actual number of reused metal strain signal poles (witlhegard to height or load capacity)
installed and accepted.

Actual number of reused metal poles with single mass &wnmmished, installed, and accepted.
Actual number of reused metal poles with single mass anstalled and accepted.

Actual number of reused metal poles with dual mast armsshed, installed, and accepted.
Actual number of reused metal poles with dual mast arnelled and accepted.

Actual number of soil tests with SPT borings drilled fahaid and accepted.

Actual volume of concrete poured in cubic yards of dtifiger foundation furnished, installed
and accepted.

Actual number of foundations with wing walls furnished, itlsthand accepted, excluding
foundation length. Refer to method of measurement afoo\drilled pier foundation.

Actual number of designs for metal strain poles furnismedezcepted.

Actual number of designs for mast arms with metal pfulasshed and accepted.
Actual number of metal signal pole foundations removeticasposed.

Actual number of metal signal poles removed and disposed.

No measurement will be made for foundation designs prepatiednetal pole designs, as these
will be considered incidental to designing signal supgautcsires.

Payment will be made under:

Metal Strain SIgNal POIE ....... .o e Each
Metal Pole With SiNgle Mast Al ... e e eaans Each
Metal Pole With DUal MaSt A ... ...t e e e Each
Furnish and Install Reused Metal Strain Signal Pale............coooiiiiiiiiiiieeeee, Each
Install Reused Metal Strain Signal Pole ...... e Each
Furnish and Install Reused Metal Pole with Single Magt Ar..........ccooviiiiiiiiiniiiiieeeie, Each
Install Reused Metal Pole with Single Mast ArM ... e Each
Furnish and Install Reused Metal Pole with Dual Mast Atm...........cooooeiiiiiiiiiiiiiiiineeeenen. Each

Version 12.1 43 print date: 02/02/15



DNO00379 (W-5214H) TS-44 MACON

Install Reused Metal Pole with Dual Mast AN ......ee e Each
S 0| =T Each
Drilled Pier FOUNAtION .......uveieiitiitie o et e e e et e s e e e ea e e s e e b e eneeneeneenens Cubic Yard
Foundation with Wing Walls ( TP Each
Metal SErain PoOlE DESIGN ... it e et e et e e e e et e et a e e Each
Mast Arm with Metal POl DESIQN ........oiiiiiiceeee e e e e Each
Metal Pole FoOuNdation REMOVAL ...............vimm et e e a e e e ae e e ans Each
Metal POIE REMOVAL.......ouiiiiiiii e ettt et e et r et e e e e s e enss Each

11. CONTROLLERS WITH CABINETS

11.1. MATERIALS — TYPE 170E CONTROLLERS

Conform to the CALTRANSraffic Signal Control Equipment Specificaticgarsd addendum 8,
Specifications for Model 170E Enhanced Controller Unit and Associated Modeladit?Rodel
172 Modulesxcept as required herein.

Provide model 412C Program Modules as defined in CALTRANS Adig® 8 except as
specified otherwise herein. Provide program module delivéatyMemory Select #4 Configuration
except that all RAM must be DALLAS Non-volatile RAd an approved equal. Ensure that the
removal of the program module from the controlled plice the intersection into flash.

Provide diagnostic software or removable diagnostic MR@dules that will test and diagnose
the following:

» systems of the controller, including the internal mgm&rogram Module, Real Time Clock,
I/O circuitry, display, and keyboard;

» systems of the cabinet, including the output file, indat police panel, flashing operation,
and cabinet switches; and

» systems of the conflict monitor by checking all possdalaflicts in a logical sequence and
resetting the conflict monitor each time, and by testatbfailure function and red detect
cable disconnects.

Ensure that the automatic reset function can be eshdlglenserting a diagnostic plug in the jack
labeled “Conflict Monitor Test” in the “TEST” position.

In addition to CALTRANS system communications capablé&gween a central computer and
master controller and master to local controller comigations, provide communications capability
with the intersection conflict monitor via an RS-232@®@t on the monitor. Ensure controller
receives data from the conflict monitor through a cdletré\synchronous Communications
Interface Adapter (ACIA) determined by the controllerwafte manufacturer. Ensure that with the
appropriate software, the controller is capable of camaoating directly through a laptop nine pin
serial port to the same monitor RS-232C/D to retrievevaht log information.

Furnish a communications connecting cable with the fafigypin connections.

17C Conflict Monitor DB -9
RX pin L Connect t TX pin 2
TX pin K Connect t RX pin &
+5pinC Connet to DTR pin ¢
GND pin N Connect t GND pin £

Provide a male DB-9 connector on the cable for connetbiaghe monitor.
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Provide socket mounting for through-hole mount devicels @4t or more pins. Ensure that all
sockets are AUGAT-500 series machined sockets, or equal.

Provide a moisture resistant coating on all circuitri®eaMount circuit boards vertically.

11.2. MATERIALS — TYPE 2070L CONTROLLERS

Conform to CALTRANSTransportation Electrical Equipment Specificatidi€ES) (dated
August 16, 2002, plus Errata 1 dated October 27, 2003 and Erraed2)dae 08, 2004) except as
required herein.

Furnish Model 2070L controllers. Ensure that removal of2B& module from the controller
will place the intersection into flash.

The Department will provide software at the beginninthefburning-in period. Contractor shall
give 5 working days notice before needing software. raragoftware provided by the Department.

Provide model 2070L controllers with the latest versib®89 operating software and device
drivers, composed of the unit chassis and at a minimarfotliowing modules and assemblies:

e MODEL 2070 1B, CPU Module, Single Board

« MODEL 2070-2A, Field I/O Module (FI/O)

« MODEL 2070-3B, Front Panel Module (FP), Display B (8x40)
« MODEL 2070-4A, Power Supply Module, 10 AMP

* MODEL 2070-7A, Async Serial Com Module (9-pin RS-232)

Furnish one additional MODEL 2070-7A, Async Serial Com Mod@ipin RS-232) for all
master controller locations.

For each master location and central control cefuatish a U.S. Robotics V.92 or approved
equivalent auto-dial/auto-answer external modem to acesimiple interface to the Department-
furnished microcomputers. Include all necessary hardwanstoe@telecommunications.

11.3. MATERIALS — NEMA TS-1 CONTROLLERS

Furnish NEMA TS-1 controllerifisert model number heredr approved equivalent. Include a
NEMA standard overlap card.

Ensure that all components are arranged for easy atweesg servicing. When modular in
construction, provide guides and positive connection devicesstire proper pin alignment and
connection.

Provide a moisture resistant coating on all circuitriea

11.4. MATERIALS — NEMA TS-2 TYPE 2 CONTROLLERS

Furnish NEMA TS-2, Type 2r§sert model number here)r approved equivalent. Include a
NEMA standard overlap card.

Ensure that all components are arranged for easy atwesg servicing. When modular in
construction, provide guides and positive connection devicesstire proper pin alignment and
connection.

Provide a moisture resistant coating on all circuitriea

11.5. MATERIALS — GENERAL CABINETS
Provide a moisture resistant coating on all circuitriea
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Provide one 20 mm diameter radial lead UL-recognizedIrogide varistor (MOV) between
each load switch field terminal and equipment ground. Edatperformance is outlined below.

PROPERTIES OF MOV SURGE PROTECTOR
Maximum Continuous Applied Voltage at 150 VAC (RMS)
185° F 200 VvDC
Maximum Peak 8x2@s Current at 185° F 6500 A
Maximum Energy Rating at 185° F 80 J
Voltage Range 1 mA DC Test at 77° F 212-268 V
Q/I;x.FCIamplng Voltage 8x306s, 100A at 395 V/
Typical Capacitance (1 MHz) at 77° F 1600 pF

Provide a power line surge protector that is a two-stageelévat will allow connection of the
radio frequency interference filter between the stadé#ise device. Ensure that a maximum
continuous current is at least 10A at 120V. Ensure thatdhiee can withstand a minimum of 20
peak surge current occurrences at 20,000A for an 8x20 microseewetbrm. Provide a maximum
clamp voltage of 395V at 20,000A with a nominal series induetah0Qh. Ensure that the
voltage does not exceed 395V. Provide devices that complytheitfollowing:

Frequency (Hz Minimum Insertion Loss (dB)
6C 0
10,00( 30
50,00( 55
100,00( 50
500,00( 50
2,000,001 60
5,000,00! 40
10,000,00 20
20,0(0,00( 25

11.6. MATERIALS — TYPE 170E CABINETS
A. Type 170 E Cabinets General:

Conform to the city of Los Angeles’ Specification No-@33-08,Traffic Signal Cabinet
Assembly Specificatiddated July 2008), except as required herein.

Furnish model 336S pole mounted cabinets configured for 8 vehideghapedestrian phases,
and 6 overlaps. When overlaps are required, provide ayxligput files for the overlaps. Do not
reassign load switches to accommodate overlaps unleas in electrical details. Provide 336S
pole mounted cabinets that are 46” high with 40” high intenaxgdt assemblies.

Furnish model 332 base mounted cabinets configured for 8 vehideglapedestrian phases,
and6 overlaps. When overlaps are required, provide auxiliary ¢oditps for the overlaps. Do not
reassign load switches to accommodate overlaps unless sin electrical detalils.

Provide model 200 load switches, model 222 loop detector semsodel 252 AC isolators, and
model 242 DC isolators according to the electrical detdils a minimum, provide one (1) model
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2018 conflict monitor, one (1) model 206L power supply unit, tyarfodel 204 flashers, one (1)
DC isolator (located in slot 114), and four (4) model 4@8H transfer relays (provide seven (7)
model 430 flash transfer relays if auxiliary output fdanstalled) with each cabinet.

B. Type 170 E Cabinet Electrical Requirements:

Provide a cabinet assembly designed to ensure that ugpondeany cabinet switch or conflict
monitor initiated flashing operation, the controller sanp in the programmed start up phases and
start up interval.

Furnish two sets of non-fading cabinet wiring diagrams ahdraatics in a paper envelope or
container and placed in the cabinet drawer.

All AC+ power is subject to radio frequency signal suppogssi

Provide surge suppression in the cabinet for each typémietadevice. Provide surge
protection for the full capacity of the cabinet input.flRFovide surge suppression devices that
operate properly over a temperature range of -40° F to F18Bhsure the surge suppression
devices provide both common and differential modes of piotect

Provide a pluggable power line surge protector that is instai¢ée back of the PDA (power
distribution assembly) chassis to filter and absorb pdne noise and switching transients. Ensure
the device incorporates LEDs for failure indication aravjates a dry relay contact closure for the
purpose of remote sensing. Ensure the device meets thwifgl specifications:

Peak Surge Current (Single pulse, 8x20us)........ 20,000A

Occurrences (8x20us waveform)....................10 minimum @ 20,000A
Maximum Clamp Voltage................cccoeeents 395VAC

Operating Current............cccvvvvveevneennnen . 15 @amps

Response TiMe.......cooviiiiiiiiiiiiiice e e < 5 nanoseconds

Provide a loop surge suppressor for each set of loop tdsnninidne cabinet. Ensure the device
meets the following specifications:

Peak Surge Current (6 times, 8x20us)

(Differential Mode)...........cccooiiviiieinnnns 400A

(Common Mode).........ovveiiiiiiiiiaen, 1,000A
Occurrences (8x20us waveform)....................500 min @ 200A
Maximum Clamp Voltage

(Differential Mode @400A)..........cccuee. ... 35V

(Common Mode @1,000A).........ccvevveenennns 35V
Response TiMe.......cooviiiiiiiiiiiiiici e e < 5 nanoseconds
Maximum Capacitance...........ccccveeveven i 35 pF

Provide a data communications surge suppressor for eachuwrocations line entering or
leaving the cabinet. Ensure the device meets the followagfgations:
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Peak Surge Current (Single pulse, 8x20us)........ 10,000A

Occurrences (8x20us waveform)....................100 min @ 2,000A
Maximum Clamp Voltage...............cccceeeines Rated for equipment protected
Response TiMe.......cooviiiiiiiiiiiiieci e < 1 nanosecond

Maximum Capacitance............ccceevevenvennen. 1,500 pF

Maximum Series Resistance........................QA5

Provide a DC signal surge suppressor for each DC input dharthe cabinet. Ensure the
device meets the following specifications:

Peak Surge Current (Single pulse, 8x20us)........ 10,000A

Occurrences (8x20us waveform)....................100 @ 2,000A
Maximum Clamp Voltage...............ccccoeeie. 30V
Response TiMe.......cooviiiiiiiiiiiiice e < 1 nanosecond

Provide a 120 VAC signal surge suppressor for each AC+coneect signal input. Ensure the
device meets the following specifications:

Peak Surge Current (Single pulse, 8x20us)........ 20,000A

Maximum Clamp Voltage........................ ... 350VAC

Response TiMe.......coovveiiiiiiiiiiiei e < 200 nanoseconds
Discharge Voltage..........cccooeiiiiiiii i, <200 Volts @ 1,000A
Insulation Resistance..............................2100 MQ

Provide conductors for surge protection wiring that areifficieent size (ampacity) to withstand
maximum overcurrents which could occur before protectivecddwresholds are attained and
current flow is interrupted.

If additional surge protected power outlets are neededctinanodate fiber transceivers,
modems, etc., install a UL listed, industrial, heavy-dypgtpower outlet strip with a minimum
rating of 15 A/ 125 VAC, 60 Hz. Provide a strip that has@muim of 3 grounded outlets. Ensure
the power outlet strip plugs into one of the contraliett receptacles located on the rear of the PDA.
Ensure power outlet strip is mounted securely; provide stedief if necessary.

Provide a door switch in the front and a door switch irrélae of the cabinet that will provide
the controller unit with a Door Ajar alarm when eithiee front or the rear door is open. Ensure the
door switches apply DC ground to the Input File when ettfterfront door or the rear door is open.
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FRONT REAR
DOOR AJAR DOOR AJAR
J11-W on 332 J11-W on 332
(19-SP on 336S) (19-SP on 336S)
DS1 DS2
DCN DCN
NOTE: PUSH NOTE: PUSH
BUTTON N/C BUTTON N/C

Furnish a fluorescent fixture in the rear across theofdhe cabinet and another fluorescent
fixture in the front across the top of the cabinet mtirimum. Ensure that the fixtures provide
sufficient light to illuminate all terminals, labeswitches, and devices in the cabinet. Conveniently
locate the fixtures so as not to interfere with &médan’s ability to perform work on any devices or
terminals in the cabinet. Provide a protective diffuseioteer exposed bulbs. Install 16 watt T-4
lamps in the fluorescent fixtures. Provide a door swibtchrovide power to each fixture when the
respective door is open. Wire the fluorescent fixturebedl5 amp ECB (equipment circuit
breaker).

FUSE 1.0A FRONT LIGHT

FLUORSESCENT LAMP}—|

DS3

NOTE: PUSH BUTTON N/C

NEUTRAL BUS
FUSE 1.0A REAR LIGHT
Ds4
FLUORSESCENT LAMP
NOTE: PUSH BUTTON N/C
EQCB TO

15 A

i

NEUTRAL BUS

ER1
GF I DUPLEX

EQUIPMENT DUPLEX

EQ CB LINE LOAD
| o } =
a o
T1-10 = =
10 LINE LOAD

<NEUTRAL BUS

Furnish a police panel with a police panel door. For model 83bBets, mount the police panel
on the rear door. Ensure that the police panel doorifsesntess to the police panel when the main
door is closed. Ensure that no rainwater can enterabimet even with the police panel door open.
Provide a police panel door hinged on the right side ageddrom the front. Provide a police panel
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door lock that is keyed to a standard police/fire call bgx keaddition to the requirements of LA
Specification No. 54-053-08, provide the police panel withggle switch connected to switch the
intersection operation between normal stop-and-go opergdUTO) and manual operation
(MANUAL). Ensure that manual control can be implensehtising inputs and software such that the
controller provides full programmed clearance timegsHeryellow clearance and red clearance for
each phase while under manual control.

Provide a 1/4-inch locking phone jack in the police panehfband control to manually control
the intersection. Provide sufficient room in the popemel for storage of a hand control and cord.

Ensure the 336S cabinet Input File is wired as follows:

336S Cabine
Port-Bit/C-1 Pin Assignment
Slot # 1 2 3 4 5 6 7 8 9 10 11 1p 13 14
C-1 (Spares) 59 60 61 62 63 64 65 66 75 76 K 18 79 B0
Port 3211|3413 |31|12 33|14 25|55 |56| 51| 52| 67
C-1 56 39 58 41 55 40 57 42 51 71 72 67 68 81
Port 21|15 | 23|17 |22 |16 | 24| 18| 26 |57 |58 | 53| 54| 68
C-1 47 | 43 49 45 | 48 44 | 50 46 52 73 74 69 70 82

For model 332 base mounted cabinets, ensure terminals J14JE4aKdare wired together on
the rear of the Input File. Connect TB9-12 (J14 Commorhernput Panel to T1-2 (AC-) on the
rear of the PDA.

Provide detector test switches mounted at the top afabhmet rack or other convenient location
which may be used to place a call on each of eight phasesl on the chart below. Provide three
positions for each switch: On (place call), Off (natmetector operation), and Momentary On
(place momentary call and return to normal detegperation after switch is released). Ensure that
the switches are located such that the techniciamezmhthe controller display and observe the
intersection.

Connect detector test switches for cabinets as foillows

336S Cabine 332 Cabine
Detector Call Switche: Terminals Detector Call Switche: Terminals
Phase 1 11-F Phase 1 11-w
Phase 2 12-F Phase 2 14-W
Phase 3 I3-F Phase 3 I5-W
Phase 4 14-F Phase 4 18-W
Phase 5 I5-F Phase 5 J1-wW
Phase 6 16-F Phase 6 J4wW
Phase 7 I7-F Phase 7 JE-W
Phase 8 18-F Phase 8 JE-W

Provide the PCB 28/56 connector for the conflict monitot (€U) with 28 independent
contacts per side, dual-sided with 0.156 inch contact cereovide the PCB 28/56 connector
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contacts with solder eyelet terminations. Ensureaahections to the PCB 28/56 connector are
soldered to the solder eyelet terminations.

Ensure that all cabinets have the CMU connector wiredrdirg to the 332 cabinet connector
pin assignments (include all wires for auxiliary outpw Gbnnection). Wire pins 13, 16, R, and U
of the CMU connector to a separate 4 pin plug, P1, as shelew. Provide a second plug, P2,
which will mate with P1 and is wired to the auxiliary outple as shown below. Provide an
additional plug, P3, which will mate with P1 and is wiredhe pedestrian yellow circuits as shown
below. When no auxiliary output file is installed in dabinet, provide wires for the green and
yellow inputs for channels 11, 12, 17, and 18, the red inputhfomels 17 and 18, and the wires
for the P2 plug. Terminate the two-foot wires with ringetypgs, insulated, and bundled for
optional use.

P1 P2 P3
PIN FUNCTION CONN TO FUNCTION CONN TO FUNCTION CONN TO
1 CH-9G CMU-13 OLA-GRN A123 2F-YEL 114
2 CH-9Y CMU-16 OLA-YEL Al122 4F-YEL 10t
3 CH-10C CMU-R OLB-GRN Al126 6F-YEL 12C
4 CH-10Y CMU-U OLB-YEL A125 8F-YEL 111

Connect the P20 terminal assembly (red monitor boardromaector installed on the front of
the type 2018 enhanced conflict monitor through a 3-1/2 foot 20+fabon cable. Ensure that the
ribbon cable connector and the connector on the confbetitor are keyed to ensure proper
connection. Ensure that removal of the P20 ribbon caitileause the conflict monitor to recognize
a latching fault condition and place the cabinet intdhftags operation.

Wire the P20 connector to the traffic signal red disptaysrovide inputs to the conflict monitor
as shown below. Ensure the pedestrian Don't Walk itsreme wired to channels 13 through 16 of
the P20 connector. When no auxiliary output file isalhstl in the cabinet, provide wires for
channels 9 through 12 reds. Terminate the two-foot wirdsrimity type lugs, insulated, and
bundled for optional use.

Pin # Function Pin # Function

1 Channel 5 Rec 11 Channel 9 Re
2 Channel 16 Re 12 Channel 8 Re
3 Channel 14 Re 13 Channel 7 Re
4 GND 14 Channel 6 Re
5 Channel 13 Re 15 Channel 5 Re
6 Special Function 16 Channel 4 Re
7 Channel 12 Re 17 Channel 3 Re
8 Special Function 18 Channel 2 Re
9 Channel 10 Re 19 Channel 1 Re
10 Channel 11 Re 20 Red Enabl

Ensure the controller unit outputs to the auxiliary outpeitafre pre-wired to the C5 connector.
When no auxiliary output file is installed in the cabirg@mnect the C5 connector to a storage socket
located on the Input Panel or on the rear of the PDA.
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In addition to the requirements of LA Specification ¥d-053-08, ensure relay K1 on the
Power Distribution Assembly (PDA) is a four pole retayd K2 on the PDA is a two pole relay.

Provide a two pole, ganged circuit breaker for thehflass circuit. Ensure the flash bus circuit
breaker is an inverse time circuit breaker rated for 1j@saah 120 VAC with a minimum of 10,000
RMS symmetrical amperes short circuit current ratiBg. not provide the auxiliary switch feature
on the flash bus circuit breaker. Ensure the gangel Iflas circuit breaker is certified by the circuit
breaker manufacturer to provide gang tripping operation.

_.—
FCBI1 10A TA-1 OLA.OLB.OLE

CKT#1 | T2-2 PHASE 1.6
FLASHER 1 7 L

8 i
CKT#2 | T2-3 PHASE 2.5

T1-9

11

10 12 9
NC

-
T-[J T1-2 TA-2 OLC.OLD.OLF

: NEUTRAL BUS 4/7:;1—1
. NC
4A CKT#3 T2-4 PHASE 3.8
10 12 9
7 L
11
L

FCB2 10A FLASHER 2 g

FCB1 and FCB2 are
part of @ 2 pole.
ganged 10 amp
circuit breaker.

CKT#4 T2-5 PHASE 4.7

Ensure auxiliary output files are wired as follows:

AUXILIARY OUTPUT FILE

TERMINAL BLOCK TA ASSIGNMENTS
POSITION FUNCTION
Flasher Unit #1, Circuit 1/FTR1 (OLA, OLB)/FTR3 (OL
Flasher Unit #1, Circuit 2/FTR2 (OLC, OLD)/FTR3 (Ol
Flash Transfer Relay Co
AC -
Power Cicuit £
Power Circuit !
Equipment Ground Bi
NC

coO~NO O WNPE

Provide four spare load resistors mounted in each cabiaesure each load resistor is rated as
shown in the table below. Wire one side of eacHl lesistor to AC-. Connect the other side of
each resistor to a separate terminal on a four (4) poggrminal block. Mount the load resistors
and terminal block either inside the back of Output File Not on the upper area of the Service
Panel.
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ACCEPTABLE LOAD RESISTOR VALUES
VALUE (ohms) WATTAGE
1.5K- 1.9 K 25W (min
2.0K— 3.0K 10W (min

Provide Model 200 load switches, Model 204 flashers, Model 24&dl@tors, Model 252 AC
isolators, and Model 206L power supply units that conform taTFRANS’ “ Transportation
Electrical Equipment Specificatichdated March 12, 2009 with Erratum 1.

C. Type 170 E Cabinet Physical Requirements:

Do not mold, cast, or scribe the name “City of Logj@les” on the outside of the cabinet door as
specified in LA Specification No. 54-053-08. Do not provideoan@unications Terminal Panel as
specified in LA Specification No. 54-053-08. Do not providenieal block TBB on the Service
Panel. Do not provide Cabinet Verification Test Progsaftware or associated test jigs as
specified in LA Specification No. 54-053-08.

Furnish unpainted, natural, aluminum cabinet shells. Enkateli non-aluminum hardware on
the cabinet is stainless steel or a Department approvedanmsive alternate.

Ensure the lifting eyes, gasket channels, police panel,lesubaorts welded to the enclosure
and doors are fabricated from 0.125 inch minimum thicknessialim sheet and meet the same
standards as the cabinet and doors.

Provide front and rear doors with latching handles thaivgbadlocking in the closed position.
Furnish 0.75 inch minimum diameter stainless steel hamdiesa minimum 0.5 inch shank. Place
the padlocking attachment at 4.0 inches from the hahdiekscenter to clear the lock and key.
Provide an additional 4.0 inches minimum gripping length.

Provide Corbin #2 locks on the front and rear doors. Prauige(1) Corbin #2 and one (1)
police master key with each cabinet. Ensure main door ks removal of keys in the locked
position only.

Provide a surge protection panel with 16 loop surge protedéivices and designed to allow
sufficient free space for wire connection/disconmattnd surge protection device replacement. For
model 332 cabinets, provide an additional 20 loop surge protectioccedefrovide an additional
two AC+ interconnect surge devices to protect one sloead DC surge protection devices to
protect four slots. Provide no protection devices on slot 114.

For pole mounted cabinets, mount surge protection devicésegfdkC+ interconnect inputs,
inductive loop detector inputs, and low voltage DC inputs swiag down panel assembly
fabricated from sturdy aluminum. Attach the swing downgb#o the bottom rear cabinet rack
assembly using thumb screws. Ensure the swing down glmet for easy removal of the input file
without removing the surge protection panel assembly oriits.gdave the surge protection devices
mounted horizontally on the panel and soldered to & tlerough terminals of four 14 position
terminal blocks with #8 screws mounted on the other sidsuié the top row of terminals is
connected to the upper slots and the bottom row of matmis connected to the bottom slots.
Provide a 15 position copper equipment ground bus attachled tield terminal side (outside) of
the swing down panel for termination of loop lead-in shgglbunds. Ensure that a Number 4 AWG
green wire connects the surge protection panel assemblydgbosrio the main cabinet equipment
ground.
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For base mounted cabinets, mount surge protection panels &fttide of the cabinet as viewed
from the rear. Attach each panel to the cabinet rasmalsly using bolts and make it easily
removable. Mount the surge protection devices in vertmasron each panel and connect the
devices to one side of 12 position, double row terminal blaa#s#8 screws. For each surge
protection panel, terminate all grounds from the surge protedgvices on a copper equipment
ground bus attached to the surge protection panel. Wirerthanéds to the rear of a standard input
file using spade lugs for input file protection.
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Provide permanent labels that indicate the slot amgbithe connected to each terminal that may
be viewed from the rear cabinet door. Label and orientit@ls so that each pair of inputs is next to
each other. Indicate on the labeling the input file (J)othe slot number (1-14) and the terminal
pins of the input slots (either D & E for upper or J &df lower).

Provide a minimum 14 x 16 inch pull out, hinged top shelftetanmediately below controller
mounting section of the cabinet. Ensure the shelf igyded to fully expose the table surface outside
the controller at a height approximately even withiibgom of the controller. Ensure the shelf has a
storage bin interior which is a minimum of 1 inch deep approximately the same dimensions as
the shelf. Provide an access to the storage aredihy liie hinged top of the shelf. Fabricate the
shelf and slide from aluminum or stainless steel and etiserassembly can support the 2070L
controller plus 15 pounds of additional weight. Ensuref $taed a locking mechanism to secure it in
the fully extended position and does not inhibit the reahof/the 2070L controller or removal of
cards inside the controller when fully extended. Provilleking mechanism that is easily released
when the shelf is to be returned to its non-use pogiictly under the controller.

D. Model 2018 Enhanced Conflict Monitor:

Furnish Model 2018 Enhanced Conflict Monitors that provide montjoosf 18 channels.
Ensure each channel consists of a green, yellow, aniieteé signal input. Ensure that the conflict
monitor meets or exceeds CALTRANS’ Transportation Eiegt Equipment Specifications dated
March 12, 2009 with Erratum 1 (hereafter referred to as CAAN® 2009 TEES) for a model 210
monitor unit and other requirements stated in this specditat

Ensure the conflict monitor is provided with an 18 channellobmpirogramming card. Pin EE
and Pin T of the conflict programming card shall be commkttgether. Pin 16 of the conflict
programming card shall be floating. Ensure that theralesef the conflict programming card will
cause the conflict monitor to trigger (enter into faulde)p and remain in the triggered state until
the programming card is properly inserted and the conflict tawomsi reset.

Provide a conflict monitor that incorporates LEDicators into the front panel to dynamically
display the status of the monitor under normal conditeomd to provide a comprehensive review of
field inputs with monitor status under fault conditiofssure that the monitor indicates the
channels that were active during a conflict conditionthedchannels that experienced a failure for
all other per channel fault conditions detected. Enthatethese indications and the status of each
channel are retained until the Conflict Monitor is redatirnish LED indicators for the following:

* AC Power (Green LED indicator)

* VDC Failed (Red LED indicator)

* WDT Error (Red LED indicator)

* Conflict (Red LED indicator)

* Red Fail (Red LED indicator)

* Dual Indication (Red LED indicator)

* Yellow/Clearance Failure (Red LED indicator)

» PCA/PC Ajar (Red LED indicator)

* Monitor Fail/Diagnostic Failure (Red LED indicator)

* 54 Channel Status Indicators (1 Red, 1 Yellow, and 1 Greénihdicator for each of the 18
channels)
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Provide a switch to set the Red Fail fault timing. WEeghat when the switch is in the ON
position the Red Fail fault timing value is set to 13501:60ms (2018 mode). Ensure that when the
switch is in the OFF position the Red Fail fault tignvalue is set to 850 +/- 150ms (210 mode).

Provide a switch to set the Watchdog fault timing. Emsi@t when the switch is in the ON
position the Watchdog fault timing value is set to 1.00+1s (2018 mode). Ensure that when the
switch is in the OFF position the Watchdog fault timiadue is set to 1.5 +/- 0.1s (210 mode).

Provide a jumper or switch to set the AC line brownieuels. Ensure that when the jumper is
present or the switch is in the ON position the At ldropout voltage threshold is 98 +/- 2 Vrms,
the AC line restore voltage threshold is 103 +/- 2 Vrmd, the AC line brown-out timing value is
set to 400 +/- 50ms (2018 mode). Ensure that when the jumpet present or the switch is in the
OFF position the AC line dropout voltage threshold is B2+#/rms, the AC line restore voltage
threshold is 98 +/- 2 Vrms, and the AC line brown-outnigrvalue is set to 80 +/- 17ms (210
mode).

Provide a jumper or switch that will enable and diséiide\WWatchdog Latch function. Ensure
that when the jumper is not present or the switeh ke OFF position the Watchdog Latch function
is disabled. In this mode of operation, a Watchdog faililbe reset following a power loss,
brownout, or power interruption. Ensure that whenuhgper is present or the switch is in the ON
position the Watchdog Latch function is enabled. Initiesle of operation, a Watchdog fault will
be retained until a Reset command is issued.

Provide a jumper that will reverse the active polaiotypin #EE (output relay common). Ensure
that when the jumper is not present pin #EE (outpuy idanmon) will be considered ‘Active’ at a
voltage greater than 70 Vrms and ‘Not Active’ at a voltiegs than 50 Vrms (Caltrans mode).
Ensure that when the jumper is present pin #EE (outpyt celamon) will be considered ‘Active’
at a voltage less than 50 Vrms and ‘Not Active’ at bage greater than 70 Vrms (Failsafe mode).

In addition to the connectors required by CALTRANS’ 2009 BERrovide the conflict monitor
with a red interface connector mounted on the fronh@fhonitor. Ensure the connector is a 20 pin,
right angle, male connector with latching clip locks pothrizing keys. Ensure the right angle
solder tails are designed for a 0.062” thick printed cifsadrd. Keying of the connector shall be
between pins 3 and 5, and between 17 and 19. Ensure trextmr ims two rows of pins with the
odd numbered pins on one row and the even pins on therothe Ensure the connector pin row
spacing is 0.10” and pitch is 0.10”. Ensure the mating lengtireodonnector pins is 0.24”. Ensure
the pins are finished with gold plating 30u” thick.
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Ensure the red interface connector pins on the monrdgteg the following functions:

Pin # Function Pin # Function

1 Channel 15 Re 2 Channel 16 Re

3 Channel 14 Re 4 Chassis Grour

5 Channel 13 Re 6 Special Function
7 Channel 12 Re 8 Special Function
9 Channel 10 Re 10 Channel 11 Re
11 Channel 9 Re 12 Channel 8 Re

13 Channel 7 Re 14 Channel 6 Re

15 Channel 5 Re 16 Channel 4 Re

17 Channel 3 Re 18 Channel 2 Re

19 Channel 1 Re 20 Red Enabl

Ensure that the removal of the P-20 red interface rilgladate will cause the monitor to recognize
a latching fault condition and place the cabinet intdhftags operation.

Provide Special Function 1 and Special Function 2 inpufisetainit which shall disable only Red
Fail Monitoring when either input is sensed active. A &dainction input shall be sensed active
when the input voltage exceeds 70 Vrms with a minimum durati 550 ms. A Special Function
input shall be sensed not active when the input voltalgsssthan 50 Vrms or the duration is less
than 250 ms. A Special Function input is undefined by thesd&ispéons and may or may not be
sensed active when the input voltage is between 50 ®neh§0 Vrms or the duration is between 250
ms and 550 ms.
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Ensure the conflict monitor recognizes field signal inpatsefach channel that meet the following
requirements:

consider a Red input greater than 70 Vrms and with a duratianleast 500 ms as an “on”
condition;

consider a Red input less than 50 Vrms or with a durafitess than 200 ms as an “off”
condition (no valid signal);

consider a Red input between 50 Vrms and 70 Vrms or withaioibetween 200 ms and
500 ms to be undefined by these specifications;

consider a Green or Yellow input greater than 25 Vrms atidarduration of at least 500 ms
as an “on” condition;

consider a Green or Yellow input less than 15 Vrms dr itluration of less than 200 ms as
an “off’ condition; and

consider a Green or Yellow input between 15 Vrms and 25 drmgth a duration between
200 ms and 500 ms to be undefined by these specifications.

Provide a conflict monitor that recognizes the faults#igel by CALTRANS’ 2009 TEES and
the following additional faults. Ensure the conflict monivill trigger upon detection of a fault and
will remain in the triggered (in fault mode) state utité unit is reset at the front panel or through
the external remote reset input for the following faakir

1. Red Monitoring or Absence of Any Indication (Red Failure):A condition in which no

“on” voltage signal is detected on any of the greerpwelor red inputs to a given monitor
channel. If a signal is not detected on at least qng {R, Y, or G) of a conflict monitor
channel for a period greater than 1000 ms when used with a a#6lles and 1500 ms

when used with a 2070L controller, ensure monitor will tnigiyed put the intersection into
flash. If the absence of any indication conditionddsss that 750 ms when used with a 170
controller and 1200 ms when used with a 2070L controller, ecsuféct monitor will not
trigger. Red fail monitoring shall be enabled on a per ahdrasis by the use of switches
located on the conflict monitor. Have red monitoringuaghen all of the following input
conditions are in effect:

a) Red Enable input to monitor is active (Red Enable voltage%n” at greater than 70
Vrms, off at less than 50 Vrms, undefined between 50 and 70) Vant

b) Neither Special Function 1 nor Special Function 2 mpu¢ active.
c) Pin #EE (output relay common) is not active

. Short/Missing Yellow Indication Fault (Clearance Error): Yellow indication following a

green is missing or shorter than 2.7 seconds (with + @drsleaccuracy). If a channel fails
to detect an “on” signal at the Yellow input for a mmuim of 2.7 seconds (+ 0.1 second)
following the detection of an “on” signal at a Greeput for that channel, ensure that the
monitor triggers and generates a clearance/short yelloaw fault indication. Short/missing
yellow (clearance) monitoring shall be enabled on a panredl basis by the use of switches
located on the conflict monitor. This fault shall netur when the channel is programmed
for Yellow Inhibit, when the Red Enable signal is imaetor pin #EE (output relay common)
is active.

Dual Indications on the Same Channelln this condition, more than one indication
(R,Y,G) is detected as “on” at the same time orstmae channel. If dual indications are
detected for a period greater than 500 ms, ensure thatrfietcmonitor triggers and
displays the proper failure indication (Dual Ind fault)his condition is detected for less
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than 200 ms, ensure that the monitor does not triggeY-Rcdual indication monitoring

shall be enabled on a per channel basis by the use oheswiticated on the conflict monitor.
G-Y dual indication monitoring shall be enabled for allrolels by use of a switch located
on the conflict monitor. This fault shall not occur whba Red Enable signal is inactive or
pin #EE (output relay common) is active.

4. Configuration Settings Change:The configuration settings are comprised of (as a
minimum) the permissive diode matrix, dual indicationtshes, yellow disable jumpers, any
option switches, any option jumpers, and the WatchdoglEsavitch. Ensure the conflict
monitor compares the current configuration settings thighprevious stored configuration
settings on power-up, on reset, and periodically duringadiper If any of the configuration
settings are changed, ensure that the conflict momiggers and causes the program card
indicator to flash. Ensure that configuration changdisaare only reset by depressing and
holding the front panel reset button for a minimumhoéé seconds. Ensure the external
remote reset input does not reset configuration chandjs.fau

Ensure the conflict monitor will trigger and the AC Powvelicator will flash at a rate of 2 Hz
20% with a 50% duty cycle when the AC Line voltage fallewehe “drop-out” level. Ensure the
conflict monitor will resume normal operation when &€ Line voltage returns above the “restore”
level. Ensure the AC Power indicator will remainmiinated when the AC voltage returns above
the “restore” level. Should an AC Line power interfaptoccur while the monitor is in the fault
mode, then upon restoration of AC Line power, the momithremain in the fault mode and the
correct fault and channel indicators will be displayed.

Provide a flash interval of at least 6 seconds andat &0 seconds in duration following a
power-up, an AC Line interruption, or a brownout restolEnsure the conflict monitor will suspend
all fault monitoring functions, close the Output retaytacts, and flash the AC indicator at a rate of
4 Hz + 20% with a 50% duty cycle during this interval. Enshestermination of the flash interval
after at least 6 seconds if the Watchdog input has ma@adstions between the True and False
state and the AC Line voltage is greater than thedrestevel. If the watchdog input has not made
5 transitions between the True and False state withinQLB seconds, the monitor shall enter a
WDT error fault condition.

Ensure the conflict monitor will monitor an interseatiwith a minimum of four approaches using
the four-section Flashing Yellow Arrow (FYA) vehicle ffra signal as outlined by the NCHRP 3-54
research project for protected-permissive left turn sigispllays. Ensure the conflict monitor will
operate in the FYA mode and FYAc (Compact) mode as sgedielow to monitor each channel for
the following fault conditions: Conflict, Red Fail, Duablication, and Clearance. Provide a switch
to select between the FYA mode and FYAc mode. Provgletaeh to select each FYA phase
movement for monitoring.

FYA mode
FYA Signal Phase 1 Phase 3 Phase 5 Phase 7
Head
Red Arrow Channel 9 Red Channel 10 Red Channel 11 Red CharRetl12
Yellow Arrow | Channel 9 Yellow| Channel 10 Yellow Channel dldw | Channel 12 Yellow
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Flashing Channel 9 Green Channel 10 Green Channel 11 Green Channel @2 Gree
Yellow Arrow
Green Arrow Channel 1 Green Channel 3 Greg¢n Channel 5 Green hann& 7 Green

FYAc mode
FYA Signal
9 Phase 1 Phase 3 Phase 5 Phase 7
Head
Red Arrow Channel 1 Red Channel 3 Red Channel 5 Red ChaRed

Yellow Arrow | Channel 1 Yellow Channel 3 Yellow Channel éllgw Channel 7 Yellow

Flashing

Channel 1 Green Channel 3 Green Channel 5 Green Channeln7 Gree
Yellow Arrow

Green Arrow Channel 9 Green Channel 9 Yellow Channel 10nGreeChannel 10 Yellow

Ensure that the conflict monitor will log at least nofehe most recent events detected by the
monitor in non-volatile EEPROM memory (or equivalerfepr each event, record at a minimum the
time, date, type of event, status of each field sigrthtation with RMS voltage, and specific
channels involved with the event. Ensure the conflmtitor will log the following events: monitor
reset, configuration, previous fault, and AC line. Furtighsignal sequence log that shows all
channel states (Greens, Yellows, and Reds) and the RétEBtate for a minimum of 2 seconds
prior to the current fault trigger point. Ensure the ldigpesolution of the inputs for the signal
sequence log is not greater than 50 ms.

Provide a RS-232C/D compliant port (DB-9 female conneaotthe front panel of the conflict
monitor in order to provide communications from the donfhonitor to the 170/2070L controller or
to a Department-furnished laptop computer. Electricalllaisdhe port interface electronics from
all monitor electronics, excluding Chassis Ground. Endatethe controller can receive all event
log information through a controller Asynchronous Commaiins Interface Adapter (Type 170E)
or Async Serial Comm Module (2070L). Provide a Windows basaghgr user interface software
to communicate directly through the same monitor RS-232GMpbant port to retrieve and view
all event log information to a Department-furnished laptopputer. The RS-232C/D compliant
port on the monitor shall allow the monitor to functasa DCE device with pin connections as
follows:
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Conflict Monitor RS -232C/D (DE-9 Female) Pinou
Pin Number Function /0
1 DCD @]
2 TX Date O
3 RX Date |
4 DTR I
5 Grounc -
6 DSR @]
7 CTS I
8 RTS (@]
9 NC -

MONITOR BOARD EDGE CONNECTOR

Pin # Function (Back Side Pin # Function (Component Side
1 Channe?2 Greel A Channel 2 Yello
2 Channel3 Gree| B Channe6 Greel
3 Channe6 Yellow C Channel5 Gree
4 Channe4 Greel D Channe4 Yellow
5 Channe14 Greer E Channe8 Greel
6 Channe8 Yellow F Channe16 Greer
7 Channeb Greet H Channeb5 Yellow
8 Channe13 Yellow J Channel Greet
9 Channel Yellow K Channell5 Yellow
10 Channe7 Greet L Channe? Yellow
11 Channe14 Yellow M Channe3 Greet
12 Channe3 Yellow N Channe/16 Yellow
13 Channe9 Greet P Channel7 Yellow
14 Channel7 Greer R Channe1Q Greer
15 Channell Yellow S Channell Greer
16 Channel 9 Yello T Channel 18 Yelloy
17 Channel 18 Gre U Channe10 Yellow
18 Channe12 Yellow \Y Channel12 Greer
19 Channel7 Re W Channe18 Rec
20 Chassis Grour X Not Assigne:

21 AC- Y DC Commoil

22 Watchdog Time 4 External Tet Rese

23 +24VDC AA +24VDC

24 Tied to Pin 2. BB Stop Time (Outpu

25 Tied to Pin 2. CC Not Assigne:

26 Not Assigne: DD Not Assigne:

27 Relay Output, Side #3, N. EE Relay Output,Side #2,Comm
28 Relay Output, Side #1, N. FF AC+

-- Slotted for keying between Pins 17/U and 18/V
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CONFLICT PROGRAM CARD PIN ASSIGNMENTS

Function (Back Side

Pin #

Function (Component Side

Channe?2 Greel
Channe3 Greel
Channe4 Greel
Channeb Greel
Channe6 Greet
Channe7 Greet
Channe8 Greet
Channe9 Greet
Channe1Q Greer
Channell Greer
Channel2 Greer
Channel13 Greer
Channe14 Greer
Channelk Greer
Channel16 Gree|
N/C

Channel 1 Yello
Channe?2 Yellow
Channe3 Yellow
Channe4 Yellow
Channeb5 Yellow
Channe6 Yellow
Channe? Yellow
Channe8 Yellow

Channel 17 Gres
Channel 18 Gre
Channel 16 Gres

Yellow Inhibit Commot

F BEN<KXS<CHWITVZErXweITmMUO®>

Channel 1 Gree
Channe?2 Greel
Channe3 Greet
Channe4 Greel
Channeb Greel
Channe6 Greet
Channe7 Greet
Channe8 Greet
Channe9 Greet
Chamnel 10 Greer
Channell Greer
Channel12 Greer
Channel13 Greer
Channe14 Greer
Channe1k Greer
PC AJAF
Channel9 Yellow
Channe10 Yellow
Channe11 Yellow
Channe12 Yellow
Channe13 Yellow
Channe14 Yellow
Channe15 Yellow
Channel 16 Yelloy

Channel 17 Yelloy
Channel 18 Yelloy

PC AJAR (Program Car

Channel 17 Gres

-- Slotted for keying between Pins 24/BB and 25/CC
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11.7. MATERIALS — NEMA TS-1 CABINETS
A. NEMA TS-1 Cabinet Physical Requirements:

Furnish unpainted, natural, aluminum cabinet shells. Enkateali non-aluminum hardware on
the cabinet is stainless steel or a Department approvedanmsive alternate. Provide a roof with a
slope from front to back at a minimum ratio of 1-imtrbp per 2 feet. Ensure that each exterior
cabinet plane surface is constructed of a single shedtiminum and is seamless.

Provide a handle and three point latching mechanism dabsigrnbe disassembled using hand
tools. Provide a shaft connecting the latching plate toldle handle by passing through the door
within a bushing, bearing, or equivalent device. Provide a taigblate at least 3/16 inch thick and
that mates securely with the lock bolt. Provide a lazk Wwith a flat end (no bevel) and that has at
least 1/4 inch of length in contact with the latchingela

Ensure that the handle and lock are positioned sohtbdbtk does not lie in the path of the
rotating handle as the door is unlatched and that theéhpndits down in the latched position.
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Provide a cabinet that is neat in appearance. Providangous welds made from the inside
wherever possible. On the exterior, provide smooth kst foints. Ensure there are no superfluous
holes in the outside of the cabinet. Ensure that nevsctaolts, nuts or rivets protrude to the outside
of the cabinet shell. Ensure cabinet surface is smoothremdf blemishes and discoloration.

Provide a main door opening that encompasses the fatefrarea of the cabinet shell exclusive
of the area reserved for plenums and flanges. Proviearaloor in base-mounted cabinets, unless
otherwise specified. Ensure that the rear door compli¢sail requirements for the front door,
except as follows:

* Hinge rear door on the left side as viewed from thea€#re cabinet shell facing the door.
* No police compartment is required on a rear door.

Ensure that the cabinet shell is sturdy and does not erbifiseable flexing, bending or
distortion under normal conditions except that a marmount of flexing is permitted in the main
door and rear door only when the cabinet is open. In sis&h tize flexing must not result in
permanent deformation of the door or damage to componmenisted on the door. Ensure that
pedestal-mounted cabinets have sufficient framing aroundipffiger attachment so that no
noticeable flexing will occur at or about this point.

Ensure that the cabinet is large enough to accommodatktiadl required equipment, specified
future equipment, and wiring within the cabinet to provide cigffit room for servicing. Provide
ample space in the bottom of the cabinet for the ec¢rand forming of all necessary wires and
cables without interference with the operation, viewary] servicing of the equipment. Ensure that
the size of the cabinet permits all required and spedifiire equipment to be mounted in the
upright position with sufficient space around it to provadiequate ventilation. Ensure at least 2
inches of clearance is provided around all vents and fansucei proper air circulation. Ensure the
interior size of the cabinets is at least:

Pole- and pedestal-mounted controller cabinets: 498 ft
Base-mounted controller cabinets: 11% ft

Pole- and pedestal-mounted on-street master cabinets: t*35f
Base-mounted on-street master cabinets: 7°52 ft

If specified on the bid list or the plans, controller cats as small as 3.3 fnay be provided for
pole- and pedestal-mounted cabinets provided all other requirearensatisfied. Unless otherwise
noted, ensure that cabinets do not exceed the followingndiomes:

Maximum Outside Dimension:

Type of Cabinei Height Width Depth
Pole-mounte 52 inche 30 inche 22 inche
Pedeste-mounte( 36 inche 30 inche 22 inche
Base-mountel None None None

Provide at least 2 sturdy shelves having an unobstructeld ofiegt least 13 inches. Ensure top
shelf is at least 12 inches below the top of the dooniogeSecure any card rack to the walls or
shelves. Ensure equipment and components mounted on thetcaalls require no more than the
use of a screwdriver to accomplish their easy remfovadervicing. Ensure shelf-mounted units are
placed in their proper positions on the shelves withautng to twist or turn them during the
placement process.

Provide a minimum 12 x 14 inch plastic envelope or contdamated in the cabinet so that it is
convenient for service personnel. Furnish two sets offadimg cabinet wiring diagrams and
schematics in a paper envelope or container and plat¢kd plastic envelope or container.
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Provide a roof with a shield that prevents water frorpmng into the cabinet. Equip the roof
with a thermostatically controlled exhaust fan antafly screened exhaust vents that will permit
the flow of air for which the fan is rated. Ensuret thase-mounted cabinets have a fan rated for at
least 12 gal./s and pole- and pedestal-mounted cabinets ffiaveated for at least 6 gal./s. Ensure
that the fan does not protrude to the outside of the cadmmakthat it is mounted in such a way that it
can be easily removed for servicing. Fusing the fan isatptitred. Ensure that the roof assembly is
formed in such a way that it facilitates air exhausitrfithe fan.

Provide an additional vent or vents at or near the bottopermit the intake of air. Ensure that
the size of the vents permit the flow of air correspog to the rated flow of the fan. Ensure that the
vents are not smaller than 29.45 iBquip the vents with standard-size replaceable fiberdileess.
Ensure that the vents do not permit the entranceimbrasnow.

Furnish a fluorescent fixture as required by NEMA TS-2 Sjgations with a second lighting
fixture mounted under the bottom shelf to light the teats. Ensure that the second fixture is a
fluorescent lighting fixture that complies with NEMAST2 Specifications or is a flexible gooseneck
fixture containing a protected incandescent reflector btitbleast 25 Watts. Furnish all bulbs.
Ensure that the lamps are door switch actuated.

Provide the cabinet with an adjustable thermostat Idaatthe upper portion of the inside the
roof and connected to control the fan. Ensure thatniaisually adjustable within the range of at
least 78 to 170 degrees F with a calibrated scale. Enstithéhtlermostat has contacts rated for use
with the fan. Ensure that the thermostat turns @aheoh at the set temperature and turns it off when
the temperature is 4.5 degrees F below the set temperature.

Provide sufficient electrical and electronic noise sapgion in the cabinet to enable all
equipment in it to function properly. Ensure cabinet ismepd with one or more radio interference
filters connected between the stages of the poweslinge protector. Ensure filter(s) minimize
interference generated in the cabinet in both the breadod aircraft frequencies. Ensure filter(s)
provide attenuation of at least 50 decibels over a frequamgyerof 200 kilohertz to 75 megahertz.
Provide filters that are hermetically sealed in metesles and are insulated. Ensure filter is rated at
least at the rated current of the main circuit break2s-volt, 60 Hertz.

B. NEMA TS-1 Cabinet Electrical Requirements:

Provide duplex receptacle in the cabinet located convenifemt§ervice personnel and in such a
position that no electrical hazard will be presentesutth personnel when using the receptacle.
Ensure that the receptacle is a 3-wire ground faultrinpe type that will also accept a standard 2-
prong, non-grounding plug. Ensure that the receptacleasvexs for the use of service personnel.
Ensure normal control cabinet equipment is not connectie tceceptacle.

Provide the cabinet with a NEMA standard circuit breddaer having at least two circuit
breakers. Alternatively, provide circuit breakers that installed in such a way that personnel
servicing the cabinet, including the rear of the back paaehot inadvertently be exposed to a
hazard. Ensure that a terminal block connected to thaitdmeakers accommodates service wire as
large as Number 6 AWG. Ensure that these circuit breaerin addition to any fuses that are a
part of the individual control equipment components. Pl clear plastic guard or the equivalent
to prevent incidental contact and shock hazard that psotepbsed 120-volt AC terminals on the
power panel.

Provide a cabinet with a ground bus having at least 20 termifradsire that the bus is attached
and electrically bonded to the wall of the cabinet andtit conveniently to the traffic signal load
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circuits. Provide terminals to accommodate Number 10, TR14rAWG conductors. Ensure that at
least one terminal on each end is grounded and accomm@diteamber 4 AWG conductor.

Provide a cabinet with an AC Neutral bus having at leagt¢r?dinals. Ensure bus is isolated
electrically from the cabinet ground. Provide terminaladcommodate Number 10, 12, and 14
AWG conductors. Ensure bus bar is conveniently locatedthedraffic signal load circuits.

Provide surge suppression in the cabinet and ensure tlatales operate over the temperature
range of —40 to 185 degrees F.

Provide a loop surge suppresser for each set of loop tdsmirthe cabinet. Use terminal mount
or stud mount devices for terminating the loop surge supprésssure that the device can
withstand a minimum of 25 peak surge current occurrencE30at in differential and common
modes for a 10x700 microsecond waveform. Ensure that thenmaxbreakover voltage is 170V
and the maximum on state clamping voltage is 30V. Pravishaximum response time less than 5
nanoseconds and an off state leakage current lesé¢@anvith a nominal capacitance less than
220pf for both differential and common modes.

Provide surge suppression on each communications linerenterieaving a cabinet. Ensure
that the communications surge suppresser can withstagasaBl0 occurrences of an 8x20
microsecond waveform at 2000A, or a 10x700 microsecond wavefod®0A. Provide a maximum
clamping voltage suited to the equipment protected. Providaxamum response time less than 1
nanosecond with a nominal capacitance less than 1500 af series resistance less tha® 15

Ensure that no direct inter-equipment connection is nadsure that all equipment is connected
to other items of equipment at the cabinet terminal blocks

Provide the capability for each item of equipment ftbecabinet to be removed without
disconnecting individual wires. Provide the equipment wititable MS-type or other multi-pin
connectors, or mount in card racks that provide for auioroahnection of the card when it is
inserted in the rack. Ensure that connectors for ther@er A, B and C harnesses, for shelf-
mounted detectors and for conflict monitors are metakapdrately bonded to the chassis.

Ensure that functionally equivalent equipment is eledtyi@axd mechanically interchangeable.

Ensure that all equipment and circuit cards are designkelyed so that it is physically
impossible to connect the unit to the wrong connectarsanrt it into an incorrect slot. Equip the
cabinet with terminal blocks (strips) for the terminatidrall field conductors and all internal wires
and harness conductors. Ensure that all wires arenateai at the terminals. Provide field terminals
that are readily accessible without the removal ofpggent and located conveniently to the wires,
cables and harnesses. Ensure that each terminal blofc&léctrical grade thermoplastic or
thermosetting plastic and each terminal block is a dibsek design and has recessed-screw
terminals with molded barriers between the terminals.

Ensure that each terminal of a terminal block considiwmterminal screws with a removable
shorting bar between them. However, if the terminatkls part of a fabricated panel, each
terminal may consist of a single terminal screw witleed-through binding post to which
conductors are soldered behind the panel. Exception: Terbdowis used for field wiring
connections are not required to have removable shortisgubdess required by a specific
manufacturer’s design. Ensure that each terminal blolebeded with a block designation and each
terminal is labeled with a number. Ensure that all ieahfunctions are also labeled on the back
panel or terminal blocks. Provide labels that are visililen the terminal block is fully wired.
Ensure that the labels are shown on the cabinet wiragyains. Ensure that no terminals are closer
than 4 inches to the bottom of the cabinet and provideetlmobase-mounted cabinets at least 6
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inches from the bottom. Ensure that terminals servingasifanctions are grouped together. Ensure
that no terminals are located on the under side of shelvat other places where they are not
readily visible and accessible or where they may bezard to personnel who might inadvertently
touch them. Provide police panel, if required, with anaswlke over the terminals of its components
to prevent hazard to personnel. Cardboard and other tyflegibfe covers are not acceptable.

Ensure all equipment in the cabinet is connected to thiaetato the other items of equipment,
and to the field circuits at the cabinet terminal blocksieyns of neatly trained harnesses.

Provide harnesses in the cabinet for non-permanentiyt@dequipment that are long enough
to allow the equipment to be relocated in an upright joosio the roof of the cabinet or to be
located to the ground 12 inches below cabinet level. Prowsge@dary ground conductor of
sufficient size to safely carry any fault current f@arnesses that supply power or an AC+ input
greater than 24 volts. Ensure that all harnesses atly deessed along the cabinet walls either
parallel to or perpendicular to the floor. Ensure thaytdo not run diagonally. Ensure that the
harness, which connects the components on the doa tertfainder of the cabinet does not touch
the doorjamb in any door position, including fully open.

Ensure that each conductor, including unused conductorsnwitl@ntering the cabinet is
connected to a terminal. Ensure that no more than twdumbors are connected to any single
terminal screw with the following exception. Multiplerductors may be attached to a terminal used
to distribute AC and DC power functions (AC+, AC-, Eartlo®rd, 24VDC, Logic Ground, etc.) or
similar multi-use signals under the following condison

» it is unlikely that the conductors attached to such termwgli®e removed by the cabinet
user and,

* there exists at least one terminal for each of thetfans that has two or fewer conductors
connected to it that is available for customer use.

This exception does not alter other requirements in tipesafisations that define the required
number of terminals for power or other specific circulisis provision does not apply to terminals
on the load side of the load switches.

Ensure that each conductor has a crimped spade lug wheected to a terminal screw.
Terminations to the back panel may be soldered. Connestimhsas quick connectors and barrel
connectors are not acceptable. No in-line splices areifped in any conductor.

Ensure outgoing circuits are of the same polarityhadine side of the AC supply. Ensure that
the common return is of the same polarity as the gtediside of the AC supply.

Ensure all wiring is formed into neatly packaged and nelaflgsed harnesses and laced, braided
or tied with nylon tie wraps at closely spaced intervaleere wires, cables or harnesses must be
attached to the cabinet walls or door for support or teemteundue wear or flexing, ensure
attachment is made using nylon tie straps or metal clantbswiober or neoprene insulators. Ensure
that these attachment devices are screwed to the c&htickton clamps or straps are not permitted.

Ensure that all field wiring and all internal conductdnattare likely to be disconnected from
time to time are tagged with non-fading, permanent slideds at the ends of the conductors at the
terminals. Ensure that sleeve labels are shrunk tigihtlyip the conductors. Alternatively, hot
stamp labels on the insulation of internal conductbnstarvals of no greater than 4 inches. Ensure
that all jumpers are wire conductors or metal platssdJprinted circuit back panels or back panels
with wire tracks on boards are not permitted.

Provide 3 terminals (2 for loop conductors and 1 for shieldg&ch loop shown on the plans or
required by the bid list. As a minimum, ensure cabinet prewsdéficient terminals for 4 loops and
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detectors in Type 2 cabinets, 8 loops and detectors in Tgabidets, and 16 loops and detectors in
Type 8 cabinets. Provide a loop detector surge protector ceoht®_each detector loop input.

Furnish the cabinet with a neatly labeled test switchlpaoanted on the inside of the cabinet
door. Ensure that the panel contains the following compsrbat are connected to provide the
functions indicated. Unless otherwise required, provideched that are heavy-duty toggle switches.

1) Detector Circuit Test Switch: Ensure each detector circuit test switch is a tpasstion (on-
normal-momentary on) switch. Ensure each switch meoted to the controller's or
communications unit's detector input and in parallel Wélassociated detector's output so
service personnel can place both momentary and cormstiggion the device to be actuated.
When in the normal position (center position), enswich has no effect on the device to be
actuated. In all cases, the detector is to remain ctethéz the device to be actuated. Provide a
detector circuit test switch for each vehicle detectpui connected to the controller and each
pedestrian detector input to the controller regardlebswfmany of the controller's phases are
in use. In addition, provide detector circuit test swaschonnected to the system detector inputs
of the communications unit if required by the plans otdiddist. As a minimum, provide the
following numbers of switches:

‘ Vehicle Pedestriar
Type of Cabinei Detector Switche: Detector Swtches
Type 2 cabine ‘ 2 2

Type 4 cabine 4 4

Type 8 cabine 8 4

2) Technician Flash Switch:Provide the test switch panel with a toggle switch ¥oitching the
intersection operation between normal stop-and-go (AUdp@yation and flashing operation.
Protect this switch against accidental activation dipaup switch guard that does not affect
switch position when closed.

3) Controller Power Switch: Provide a test switch panel that contains a toggle swaohected to
remove power from the controller and all auxiliary equamt but ensure it does not interrupt
power to the flasher. Ensure that this switch is preteagainst accidental activation by a flip-up
switch guard that does not affect switch position whHesec.

4) Preemption Test SwitchesProvide a preemption test switch for each distinct preempti
operation required by the plans or the bid list. Ensurettieaswitch is located on the inside of
the door or on the left or right inside wall of the cabetean easily accessible location. Ensure
that the switch is protected against accidental acbinddy a flip-up switch guard that does not
affect switch position when closed.

Provide the cabinet with a police panel that is furnisheld thi¢ indicated components
connected:

1) Police Panel Construction:Provide a police panel with a door on it in the main doat igh
accessible when the main door is closed and will notvallater to enter the cabinet when the
police door is open. Ensure that the police panel ddunged on the right side as viewed facing
it and has a lock that is keyed with two furnished keyskayed to a standard police/fire call
box key for each cabinet.

2) Emergency Flash Switch:Provide the police panel with a toggle switch for switchimgy t
intersection operation between normal stop-and-go (AUdp@)yation and flashing operation.

3) Signal Switch: Provide the police panel with a toggle switch conneatquetmit power to be
turned on and off to the field signal indicators. Whethaoff position, ensure that the power it

Version 12.1 68 print date: 02/02/15



DNO00379 (W-5214H) TS-69 MACON

removes is from the field signal indicators and thatdbintroller and all equipment in the cabinet
continue to operate normally.

4) Automatic/Manual Switch: Provide the police panel with a toggle switch connectesivitch
the intersection operation between normal stop-and-gatme (AUTO) and manual operation
(MANUAL) using a hand control. Ensure that the manuatm@iis implemented using only the
Manual Control Enable and Interval Advance functionthefcontroller.

5) Hand Control: Provide a hand control with each cabinet for the policelpaspecifically
required by the plans or the bid list. Provide the handrabas a standard traffic signal manual
control push-button connected on one end of a 10 feet@ailwith a 1/4 inch locking phone
plug on the other end. Provide a locking phone jack ipttiee panel for this hand control to
effect manual control of the intersection as degcriédbove. Ensure the plug and jack lock
together so they will not disconnect even when the costietched to its limit. Ensure police
panel has room for storage of the hand control.

Provide the cabinet with one or as many as needed sati@flstshers to operate the signal
displays when the intersection is operated in théiflgsmode. Provide the cabinet with a flasher
socket for each flasher and make it part of the cabmelt panel. Ensure that the cabinet is wired so
that it is possible to select either flashing red or flasheipw for each signal circuit by switching a
jumper plug on the back panel or by switching jumpers usinglsihand tools. Ensure that
disassembly of and access to the rear of the back jgamall required to effect a flash color change.
Ensure that movement of no more than three jumpeexjuired to change the flash color for any
signal circuit. Ensure that the cabinet is wired to éfflee switch between normal stop-and-go
operation and flashing operation. Provide the followinghilag operation:

* Ensure that the controller controls the planned chanoge $top-and-go operation to flashing
operation.

* Ensure that upon actuation of the emergency flash switthe police panel or the technician
flash switch in the test switch panel or upon comnritie conflict monitor, the signal
indicators are disconnected from the load switches andppropriate signal indicators are
connected to flashing power. Ensure all other signal atdis are dark. Ensure this change
takes place immediately upon actuation regardless @lighal indicators being displayed.

* Regardless of the mode of entry into flashing operaéinsyre that the return to normal stop-
and-go operation occurs only when the controller begitisne the major street WALK
interval (green interval if WALK is not used). Ensunattthis is accomplished via the
activation of the external start input.

* Ensure that the operation of the intersection coetral not affected when the technician
flash switch or the communications unit initiates flaslopgration, if any, and the controller
continues to operate normally. Ensure that the contrstibgs timing when actuated by the
emergency flash switch or the conflict monitor.

Furnish all cabinets, except pretimed cabinets, with ogo#dtion circuits connected between
the pedestrian push-buttons and the pedestrian detector afiphéscontrollers and the two-pulse
pedestrian detector logic units, if any. Ensure all ed@@t components for the isolation circuits are
contained on a circuit board that can be easily disected from its receptacle. Provide isolation
circuits for the following number of pedestrian detediccuits:

Type 2 cabinet: 2
Type 4 cabinet: 4
Type 8 cabinet: 4
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Ensure that the voltage present at the pedestrian pusinduaioes not exceed 24 volts.
C. NEMA TS-1 Conflict Monitors:

Furnish NEMA TS-1 conflict monitor with programming card skre that the absence of the
programming card will cause the conflict monitor to trigger remain in the triggered state until
reset.

Provide a conflict monitor that recognizes the followfaglts in addition to those specified by
NEMA TS-1 Section 6. Ensure that the conflict monitol wigger as required by the NEMA
Specifications:

* Yellow indication missing or shorter than 2.7 secondsh(#id.1 second accuracy);
* Walk indication without green vehicle indication on sarnarmel;
* Dual Indications on the same channel.

Ensure that the tests for short and missing yellowd@ndual indications be turned on or off
per channel. Ensure that the test for walk without gbeeselectable for each unit. If one of the
additional optional fault tests are enabled and an @teddault is detected, ensure that the conflict
monitor remains in the triggered state until the unit setrenless otherwise specified.

When the conflict monitor is triggered, provide a visualgation of the type of event that
triggered the unit. Ensure that these indications and ahessbf each channel be retained until the
conflict monitor is reset.

Ensure that the conflict monitor allows user selecaéthing of the CVM, 24V [, and 24V I
inputs. When the conflict monitor is set for latching ofjereand one of these events is triggered,
ensure that the monitor is reset before returning to aloperation.

Provide nonvolatile memory in the conflict monitor thetiains a log of events containing the
failure type, channel status, date, time for the nine negsint faults, and the date and time of the ten
most recent power failures at a minimum. Ensure tletonflict monitor outputs the event log on
request to a printer and uploads the event log on requefidpaatment-furnished personal
computer via the RS-232C serial port. Provide the RS-232Q gertamounted on the front.

Provide a conflict monitor with the number of channetguired by the plans or bid list. Where
required by the plans or bid list, ensure that the comflmtitor is supplied with a wiring harness
set. Ensure that the harness is fitted with the progpemector and the harness is 10 feet in length.

11.8. MATERIALS — NEMA TS-2 TYPE 1 CABINETS

A. NEMA TS-2 Type 1 Cabinets General:

Comply with theNEMA Standards Publication TS(REMA TS-2)except as otherwise stated
herein.

Furnish unpainted, natural, aluminum cabinet shells thaplyowith Section 7 of NEMA TS-2.
Ensure all non-aluminum hardware on the cabinet is s&srdteel or a Department approved non-
corrosive alternate. Provide a roof with a slope framntfto back at a minimum ratio of 1 inch drop
per 2 feet. Ensure that each exterior cabinet plane susfao@structed of a single sheet of
aluminum and is seamless.

Ensure all components are arranged for easy access daruigng. When modular in
construction, provide guides and positive connection devicesstire proper pin alignment and
connection.

Provide a moisture resistant coating on all circuitriea
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B. NEMA TS-2 Type 1 Cabinet Physical Requirements:

Provide a handle and three point latching mechanism dabsigrnbe disassembled using hand
tools. Provide a shaft connecting the latching plate todle handle by passing through the door
within a bushing, bearing, or equivalent device. Provide a taigblate at least 3/16 inch thick and
that mates securely with the lock bolt. Provide a lazk Wwith a flat end (no bevel) and that has at
least 1/4 inch of length in contact with the latchingela

Ensure that the handle and lock are positioned sohtbdbtk does not lie in the path of the
rotating handle as the door is unlatched and that theéhpndits down in the latched position.

Provide continuous welds made from the inside where&silple. On the exterior, provide
smooth and flush joints. Ensure that no screws, baltsyets protrude to outside of cabinet shell.

Provide a main door opening that encompasses the fatbfrarea of the cabinet shell exclusive
of the area reserved for plenums and flanges. Proviearaloor in base-mounted cabinets, unless
otherwise specified. Ensure that the rear door compli¢sail requirements for the front door,
except as follows:

* Hinge the rear door on the left side as viewed fromréhe of the cabinet shell facing the
door.
* No police compartment is required on a rear door.

Ensure that the cabinet shell is sturdy and does not erbifiseable flexing, bending or
distortion under normal conditions except that a marmount of flexing is permitted in the main
door and rear door only when the cabinet is open. In sis&h) tize flexing must not result in
permanent deformation of the door or damage to componenisted on the door. Ensure that
pedestal-mounted cabinets have sufficient framing aroundipffiger attachment so that no
noticeable flexing will occur at or about this point.

Provide NEMA TS-2, Type 1 cabinets with 2 shelves. Ensapeshelf has an unobstructed
depth of at least 12 inches for base-mounted cabinetsreEtap shelf has an unobstructed shelf
depth of at least 13 inches for pole-mounted cabinetatedhe top shelf at least 12 inches below
the top of the door opening. Provide a lower shelf for mogrdetector racks, its associated BIU,
and other auxiliary equipment. Locate the lower shdd#adt 10 inches below the top shelf, and
provide at least 13 inches of unobstructed shelf deptlw&eard racks and associated BIU
connector housings to the shelf by a removable mean® fPlacack so that the front of the rack is
not obscured by any object and so that backpanel termneat®tiobscured even when the rack is
fully utilized.

Provide a back panel hinged at the bottom for access d@nmiges

Provide a minimum 12 x 14 inch plastic envelope or contdamated in the cabinet so that it is
convenient for service personnel.

Furnish two sets of non-fading cabinet wiring diagrams ahdreatics in a paper envelope or
container and placed in the plastic envelope or catain

Do not locate permanently mounted equipment in suchyahvead will restrict access to
terminals.

C. NEMA TS-2 Type 1 Cabinet Electrical Requirements:

Provide a neutral that is not connected to the eartimglror the logic ground anywhere within
the cabinet. Ensure the earth ground bus and the neutratigsasm®ach have ten compression type
terminals each of which can accommodate wires rangarg fumber 14 through number 4.
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Provide surge suppression in the cabinet and ensure tlatmles operate over the temperature
range of -40 to 185 degrees F.

Provide a loop surge suppresser for each set of loop tdsmirthe cabinet. Use terminal mount
or stud mount devices for terminating the loop surge supprésssure that the device can
withstand a minimum of 25 peak surge current occurrencE30at in differential and common
modes for a 10x700 microsecond waveform. Ensure that thenmaxbreakover voltage is 170V
and the maximum on-state clamping voltage is 30V. Pravid@ximum response time less than 5
nanoseconds and an off-state leakage current less thef. Hhsure that a nominal capacitance less
than 220pf for both differential and common modes.

Provide surge suppression on each communications linerenterieaving a cabinet. Ensure
that the communications surge suppresser can withstagasaBl0 occurrences of an 8x20
microsecond waveform at 2000A, or a 10x700 microsecond wavefod®0A. Provide a maximum
clamping voltage suited to the equipment protected. Provdaxamum response time less than 1
nanosecond with a nominal capacitance less than 1500 af series resistance less tharf2l5

Furnish a fluorescent fixture as required by NEMA TS-2 Sjgations with a second lighting
fixture mounted under the bottom shelf to light the teats. Ensure that the second fixture is a
fluorescent lighting fixture that complies with NEMAST2 Specifications or is a flexible gooseneck
fixture containing a protected incandescent reflector btidli least 25 Watts. Furnish all bulbs.
Ensure that the lamps are door switch actuated.

Provide connector type harnesses for all equipmentletia the cabinet, including detector
racks. Furnish a harness with connectors to adapt the NEM2, Type 2 controller “A” connector
to the NEMA TS-2, Type 1 “A” connector furnished with thdiogt assembly.

Tag all conductors that are likely to be disconnected from to time with non-fading,
permanent sleeve labels at the ends of the conductors.

In cabinets that are not base mounted, have no ternginakr than 4 inches to the bottom of the
cabinet.

Fasten all wiring and harness supports to the cabinetariéws or other removable mechanical
means. Do not use adhesives.

Provide harnesses in the cabinet for non-permanentiynt@d®equipment that are long enough
to allow the equipment to be relocated in an upright joosib the roof of the cabinet or to be
located to the ground 1 foot below cabinet level.

Do not locate terminals on the underside of shelvesathat places where they are not readily
visible and accessible, or where they may be a haagrdrsonnel. Provide a clear plastic guard for
exposed 120 volt AC terminals on the power panel and th@féarminal facilities accessible from
the rear door.

Provide compression type earth grounds with 10 positionnatrouses sized for four Number
14 AWG wires. Provide screw-type terminals for signadifeketector lead-in, NEMA 1/Os,
backpanels, and interconnect terminals. Provide scremirtals for all other devices not defined by
NEMA TS-2 Specifications. Ensure that wiring by the maatuufiger is terminated either on double
terminal strips with crimped-on lugs or soldered to remitels.

Ensure that upon leaving any cabinet or malfunction manageunit (MMU) initiated flashing
operation, the controller reverts to its programmed-sg@operation through the use of theaSr
UpPFLASH CALL feature. Do not require special controller software tolément the return from
flash in the start up mode of operation. Wire one obtligut relays of the MMU to apply a logic
ground to the ®PTIME input for rings 1 and 2 when the MMU initiates flashing apien because
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of a sensed failure. Ensure that the MMU is interlockedimvthe cabinet control circuitry as to
prevent normal signal operation with the MMU discasted. Ensure that the 24Vdc supply to the
load switches is disconnected when cabinet flashing opernatinitialized. Provide a momentary
pushbutton, or equivalent method, to apply 24Vdc to the load ®siabring cabinet flash for
troubleshooting purposes.

Unless otherwise required, provide switches that are heatyytoggle switches.

Provide a technician panel mounted on the inside addloe with an ©UIPMENT POWER
(ON/OFF) switch and an ATo/FLASH switch. Ensure switches are protected against accidental
activation by a flip-up switch guard that does not affegtch position when closed. Provide an
EQUIPMENT POWER (ON/OFF) toggle switch that connects or disconnects protected equignoeer
to all devices in the cabinet and does not affect AC poovéire flasher. Provide anu&o/FLASH
toggle switch which immediately places the intersectimo flashing operation, disconnects the
StopTIME input generated by the MMU, and applies a logic ground th tleaL FLASH STATUS
input of the MMU. When placed in theuAo position, ensure that this switch causes the return of
the intersection to normal operation at the progransted up phases and intervals via ther§-
UPFLASH CALL feature of the controller unit. Provide @ IECTORCHANNEL CALL three position
detector test switch (on, normal, momentary on) liestdor every detector channel in the detector
racks. Provide four pedestrian detector test switchesqional, momentary on) to the 4 pedestrian
detector inputs of BIU no. 1. The switches may be ilextadn the door or on the non-door hinge
side of the cabinet at the front of the cabinet.

Provide a police compartment constructed such that newer nor dust will enter the interior
of the cabinet through the police compartment, even whepolice compartment door is open.
Provide a rigid enclosure over the terminals of its monents. Do not use flexible guards. Provide a
SIGNAL POWER (ON/OFF) switch, an AITO/FLASH switch, and an BTO/MANUAL switch. Provide a
locking jack for an optional manual push-button. Providesa& POWER (ON/OFF) toggle switch
which, when in the SFF’ position, disconnects AC power to the field terminafsplies logic ground
to the LocAL FLASH STATUS input of the MMU, and disconnects thed® TIMEinput generated by
the MMU. Ensure that a means to prevent recognitiaeafailure by the malfunction management
unit is used and the switch does not affect power to egnpm the cabinet. When thecSAL
PowERswitch is switched to theoN” position, ensure controller reverts to the programstad-up
phases and intervals via theaBT-Up FLASH CALL feature of the controller unit. Provide an
AUTO/FLASH toggle switch that immediately places the intersecinbo flashing operation, and
applies logic ground to the MMUdCAL FLASH STATUS input. When placed in theuXxo position,
ensure this switch allows the return of the intersadiionormal operation at the programmed start-
up phases and intervals vigse START-UP FLASH CALL feature of the controller unit. Provide an
AUTO/MANUAL toggle switch that selects between normal operatmthé AuTO position) and
manually controlled operation (in theAMUAL position). When in the WNUAL position, ensure that
a logic ground is applied to the Manual Control Enable inpthe@tontroller. Ensure that only when
a logic ground signal is applied to Manual Control Enable optional manual push-button can be
used to advance the phases by applying and removing a logic gigonalts the Interval Advance
input.

Provide one flash transfer relay and flasher for eachesponding socket. Provide 2 spare
terminals for each flasher circuit output. Provide 1 Migitdl 1 cabinet DC power supply (shelf
mounted) with all necessary harnesses wired to th@ppate cabinet/back panel termination
points. Terminate unused MMU inputs. Provide BlUs with socketsterminal facilities. BIUs 3
and 4 may be mounted in a rack separate from the back panel
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Provide a minimum of 2 sets of loop terminals and glsiearth ground terminal between the 2
sets of loop wire terminals for each slot in eachaeteaack provided.

In cabinets with less than 16 loadbay positions, provide ttasisfer relay circuits for load
switches used to implement pedestrian signals thatravglt out to separate terminals but not
connected for flashing operation when pedestrian signalassigned to the load switch channel.
Ensure that the flash circuit inputs and outputs ardadolea for easy connection to allow conversion
of a pedestrian movement load switch for use as anapvéréhicle phase) movement load switch.
Provide a reserved flash transfer relay circuit éarfvehicle movements and all necessary flash
transfer relay input and output wiring and flash cireuring that can be made available at each
pedestrian load switch position.

Comply with the applicable tables for the type of cabingatished:
TS-2 Type 1 Cabinet Configurations

CABINET LoAD FLASH FLASHER BIU' s REQUIRED DETECTOR TS-2
CONFIGURATION SwITCH RELAY SOCKETS (BACK PANEL/ RAack TYpPe/ | CABINET
SOCKETS SOCKETS DETECTOR QUANTITY TypPe
NC-1 4 2 1 1/1 1/1 4**
NC-2 8 4 1 1/1 2/1 5
NC-3 12 6 1 2/1 2/1 6
NC-3A 12 6 1 2/2 2/2 6
NC-3B 12 6 1 2/2 2/1 1/ 6
NC-4 12 6 1 13/1 2/1 6
NC-4A 12 6 1 13/2 2/2 6
NC-4B 12 6 1 13/2 211 1/ 6
NC-5 12 6 1 F4/1 2/1 6
NC-5A 12 6 1 14/2 2/2 6
NC-5B 12 6 1 14/2 2/1 1/ 6
NC-6 16 6 1 2/2 2/2 6
NC-6A 16 6 1 2/2 2/1 1/ 6
NC-7 16 6 1 13/2 2/2 6
NC-7A 16 6 1 13/2 2/1 1/ 6
NC-8 16 6 1 ¥4/2 2/2 6
NC-8A 16 6 1 14/2 2/1 1/ 6

[(BSee NEMA TS-2-1998, Table 7-1 for actual dimensions.
**Type 5 cabinet may be substituted for four position basenoabinet.
T BIU 3 required along with BIU 1, BIU 2, and detector BIJJ(s
¥ BIU 3 and BIU 4 required along with BIU 1, BIU 2, andetor BIU(S).
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8-Position Loadbay Cabinet Phase Assignments
PHASE/OL MALFUNCTION ASSIGNEDTO ASSIGNEDTO ASSIGNED TO PROGRAM
NUMBER MANAGEMENT UNIT LOAD SWITCH FLASH RELAY FLASHER FLASH
CHANNEL ASSIGNMENT | PosITIONNUMBER NUMBER Circuit/ COLOR
1 1 1 1 1 R
2 2 2 1 2 Y
3 3 3 2 1 R
4 4 4 2 2 R
2 PED-O/LAT 5 5 13 T1 D
4 PED O/L .B 6 6 13 T2 D
O/L C 7 7 4 1 R
O/LD 8 8 4 2 R

t Prepare this load switch position for the pedestriamement indicated. Wire pedestrian signals to flash daske

flash circuitry for this load switch position availalaled accessible at a separate terminal to allow caonéotthe load

switch and field terminal circuit for a vehicle moverhanha later date if desired.

12-Position Loadbay Cabinet Phase Assignments

PHASE/OL MALFUNCTION ASSIGNEDTO ASSIGNEDTO | ASSIGNED TO PROGRAM
NUMBER MANAGEMENT UNIT LOAD SwWITCH FLASH RELAY FLASHER FLASH
CHANNEL ASSIGNMENT | PosiTIoNNUMBER NUMBER Circuit/ COLOR
1 1 1 1 1 R
2 2 2 1 2 Y
3 3 3 2 1 R
4 4 4 2 2 R
5 5 5 3 2 R
6 6 6 3 1 Y
7 7 7 4 2 R
8 8 8 4 1 R
2 PED or O/L A 9 9 5 Tl D
4 PEDor O/L B 10 10 5 T2 D
6 PED or O/G 11 11 6 Tl D
8 PED or O/L ¥ 12 12 6 T2 D

t Prepare this load switch position for the pedestriamement indicated. Wire pedestrian signals to flash daske

flash circuitry for this load switch position availalaled accessible at a separate terminal to allow caonéotthe load

switch and field terminal circuit for a vehicle moverhaha later date.
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16 Position Loadbay Cabinet Phase Assignments

PHASE/OL MALFUNCTION ASSIGNEDTO ASSIGNEDTO | ASSIGNED TO PROGRAM
NUMBER MANAGEMENT UNIT LOAD SwWITCH FLASH RELAY FLASHER FLASH
CHANNEL ASSIGNMENT | PosITIoONNUMBER NUMBER Circuit/ COLOR
1 1 1 1 1 R
2 2 2 1 2 Y
3 3 3 2 1 R
4 4 4 2 2 R
5 5 5 3 2 R
6 6 6 3 1 Y
7 7 7 4 2 R
8 8 8 4 1 R
2 PEL 9 9 - - D
4 PED 10 10 - - D
6 PEL 11 11 - - D
8 PED 12 12 - - D
O/L A 13 13 5 1 R
Oo/LB 14 14 5 2 R
O/LC 15 15 6 1 R
O/LD 16 16 6 2 R

Provide flasher circuits and flash transfer relay owtjaund inputs that are brought out to
terminals which provide a convenient means of changing ¢alsin and flash circuit at each load
switch position. Ensure that changing flash color oivargphase or overlap involves no more than
moving three wires. Ensure that the selected phase dap\ash color load switch output is easily
movable to connect to the normally open flash transfay input assigned to the phase or overlap.
Ensure that the common output of the flash transfay @rcuit assigned to the phase or overlap is
easily movable to the selected field terminal (input) efghase or overlap flash color. Ensure that
the non-flashed load switch output is easily moved teigeopower directly to the phase or overlap
field terminal for that color.

In cabinets requiring a Type 1 detector rack, route to andrtate on a conveniently located
terminal block on the back panel or elsewhere in the caltiveeight unused detector BIU Vehicle
Call inputs. Tie the 8 unused detector BIU Detector Statugsnp the logic ground.

Provide detector racks and associated detector rack BHt'aite removable and replaceable
from the cabinet either as a complete assembly oratepa Ensure that disconnection and
reconnection of these units is through quick disconnectdypgeectors.

11.9. MATERIALS — TYPE 170 DETECTOR SENSOR UNITS

Furnish detector sensor units that comply with Chapter 60&ek; “General Requirements,”
and Chapter 5 Section 2, “Model 222 & 224 Loop Detector SensibiRgquirements,” of the
CALTRANS “Transportation Electrical Equipment Specifioas” dated March 12, 2009 with
Erratum 1.

11.10. MATERIALS — NEMA TS-1 DETECTORS

Furnish NEMA TS-1 single-channel or multi-channel detecto

Provide multi-channel detectors that sequentially scah ehits channels. Ensure that the multi-
channel detectors can turn a channel off and disald@dtstion from the front panel.

Provide channels with a minimum of eight sensitivydls.
Ensure detector units meet the requirements of NEMA TS-@ifga¢ions except as follows:
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» Class 2 vehicle output is maintained for a minimum of dutas, and
» Class 3 vehicle output is maintained for a minimum of 3@ubais, maximum 120 minutes.

Where required, furnish detectors equipped with required tineiayifes. Provide a delay that is
settable in one-second increments (maximum) over tigeraf zero to thirty seconds. Provide an
extend that is settable in 1/4 second increments (maxXjrauen the range of 0 to 15 seconds.
Provide detectors that can set both delay and extend tforinige same channel. If both timings are
set, ensure the delay operates first. After the dedaglition has been satisfied, ensure that the
extend timer operates normally and that it is not rescgdo satisfy the delay timing for an actuation
arriving during the extend portion.

Ensure detectors register a permanent call during tuning opes;adi® a result of a loop fault,
and when power is removed. Ensure detectors completétyse within 10 seconds after
application of power or restoration of interrupted poamat within 10 seconds after correction of a
loop fault.

Provide detectors that monitor the loop for fault ctads on each channel. Upon detection of a
fault condition, even if the condition is subsequentrrected, ensure the detectors provide an
indication of the occurrence and maintain the indicatintil a manual reset. The fault conditions
are:

* An open-circuited loop system;
* A short to ground; and
» A 25 percent reduction in inductance.

Ensure a two-channel detector operates normally watlséime loop connected to both channels.

Provide lightning and surge protection that is incorporatiedtive design of the detector. Ensure
that each channel operates properly when used with thelletector surge protector.

In addition to NEMA TS-1 Specifications, ensure eadmeiel is capable of tuning to and
operating on any loop system inductance within the range tf 3@00 ph. Ensure that the channel
will operate properly even on a loop system that heisgle-point short to earth ground.

Provide detectors with a durably finished nonferrous houkingure that the removal of the
housing can be accomplished by using simple hand tools.de@eaah printed circuit board has a
moisture resistant coating and that the componenteaddy accessible with the housing removed.

Provide a wiring harness with a minimum length of @ feeeach detector. Ensure each wire is
permanently labeled, numbered, or color-coded.

11.11. MATERIALS — NEMA TS-2 DETECTOR CARDS AND RACKS

Furnish NEMA TS-2 multi-channel detector cards and racks.

Provide cards that sequentially scan each of its charPedvide channels with a minimum of
eight sensitivity levels.

On a multi-channel detector, ensure that it is possiolarn a channel off and disable its
operation from the front panel.

Ensure that detector units meet the requirements of NEBIR Specifications except as
follows:

» Class 2 vehicle output is maintained for a minimum of Autas, and
* Class 3 vehicle output is maintained for a minimum of 3@ubais, maximum 120 minutes.

Where required, furnish detector cards equipped with requir@ati@atures. Provide a delay
that is settable in one second increments (maximunr)tbgeange of zero to thirty seconds.
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Provide an extend that is settable in 1/4 second incitsriimaximum) over the range of 0 to 15
seconds. Provide cards that can set both delay and ekteng for the same channel. If both
timings are set, ensure that the delay operates fitglr the delay condition has been satisfied,
ensure that the extend timer operates normally and katot necessary to satisfy the delay timing
for an actuation arriving during the extend portion.

Ensure that two-channel detector cards operate normiliytlre same loop connected to both
channels.

Provide lightning and surge protection that is incorporatiedtire design of the detector. Ensure
that each channel operates properly when used with thelletector surge protector.

In addition to NEMA TS-2 Specifications, ensure thatheehannel is capable of tuning to and
operating on any loop system inductance within the range tf 3@00 ph. Ensure that the channel
will operate properly even on a loop system that heisgle-point short to earth ground.

12. SPLICE CABINETS (TWISTED PAIR)

12.1. DESCRIPTION

Furnish and install splice cabinets and all necessary heedwaccordance with the plans and
specifications for the purpose of splicing and terminatvigted-pair cable.

12.2. MATERIALS

Furnish NEMA Type 4 splice cabinets of sufficient siza¢ccommodate barrier-type termination
strips to terminate all cable pairs under binding-type scrBvawvide sufficient size so that the
equipment installed will not occupy more than 60 percettiefotal cabinet volume.

12.3. CONSTRUCTION METHODS

Install pole-mounted splice cabinets. Install cabinets ajopedely five feet from the ground
line to the top of the cabinet. Locate cabinets so atormtstruct sight distance of vehicles turning
on red. Secure the cabinet to the pole using an approvadansh method.

12.4. MEASUREMENT AND PAYMENT
Actual number of twisted-pair splice cabinets furnishedallest, and accepted.
Payment will be made under:
Twisted-pair SPICe CabINeT ..........i i Each

13. PORTABLE TRAFFIC SIGNAL SYSTEM

13.1. DESCRIPTION

Furnish, install, place in operation, repair, mainteatgcate, and remove portable traffic signal
systems. Comply with the provisions of Section 170hef2012Standard Specifications for Roads
and Structures.

13.2. MATERIALS

Provide a complete portable traffic signal system igh#otally mobile and capable of being
relocated as traffic conditions demand. Design theeay$br operation both with and without an
external power source. Furnish two signal control traieth two vehicle signal heads per trailer
and one operator unit for each portable traffic signdesysFurnish transmitters, generators,
batteries, controls, back-up systems and all other coemp®mecessary to operate the system.
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Ensure each system meets the physical display andtiopataequirements of conventional
traffic signals as specified in PART IV of tbanual on Uniform Traffic Control Devices
(MUTCD) and theNorth Carolina Supplement to the MUTQeffect on the date of advertisement.

Used equipment will be acceptable if the equipment good working condition. Contractor
retains ownership of the portable traffic signal systems

Provide yellow 12-inch aluminum or polycarbonate vehsidgnal heads with 10-inch tunnel
visors, backplates and Light Emitting Diode (LED) modul®vide aluminum signal heads and
backplates listed on the Department’s Qualified ProdustqQPL) for traffic signal equipment.
Provide polycarbonate signal heads and visors that gomil the provisions pertaining to Signal
Heads within thesBroject Special Provisionwith the following exceptions:

Fabricate signal head housings, end caps, and visors frgim polycarbonate material. Provide
U.V. stabilized polycarbonate plastic with a minimunckimess of 0.1 + 0.01 inches that is
highway yellow (Federal Standard 595C, Color Chip 13538). Ensaredlor is incorporated

into the plastic material before molding the signadhbkousings and end caps. Ensure the plastic
formulation provides the following physical propertiesha assembly (tests may be performed
on separately molded specimens):

Test Required Method
Specific Gravit! 1.17 minimun ASTM D 79z
Vicat Softening Temperatur’F 30&-32¢ ASTM D 152¢
Brittleness Temperatur®F Below-20C ASTM D 74¢
Flammability Selfextinguishing | ASTM D 63¢
Tensile Strength, yield, P 8500 minimun ASTM D 63¢
Elongation at yield, ¢ 5.£5-8.t ASTM D 63¢
Shear, strength, yield, F 5500 minimun ASTM D 73:
Izod impact strength,-Ib/in [notched, 1/8 inct | 15 minimun ASTM D 25¢
Fatigue strength, PSl at 2.5 mm cy 950 minimun ASTM D 671

To minimize signal head movement due to wind, mount topb@ttom of signal heads to the
signal head supports.

Provide 120V AC powered LED modules listed on the QPL, avige 12V DC powered LED
modules that meet thH&E VTCSH Part 2: Light Emitting Diode (LED) Vehicle Signal Modules
(Interim Purchase Specificatiomjith the exception of paragraphs 5.2, 5.3, 5.7, and testing
associgted with 120V AC. Ensure DC powered LED modules tgpetth input power between 9V
DC and 15V DC.

Provide trailers that have durable paint in highway oraRgderal Standard 595C Color Chip ID
# 12473 with a minimum paint thickness of 2.5 mils.

Provide trailers with a 12-volt trailer lighting syst@mmplying withFederal Motor Carrier
Safety Regulations 398afety chains, and a 2-inch ball hitch. When providedidogenerators, fuel
tanks, batteries and electronic controls in protectivesimgs that are provided with locks to restrict
access.

Design the trailer assembly and signal supports to taitdsan 80 MPH wind load with the
signal supports raised in the operating position. Providepiadent certification from a registered
Professional Engineer that the assembly meets this/F#9 Wind load requirement. Provide a
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reliable hydraulic, electric or manual means for rgisind lowering the signal support members.
Provide screw-type stabilizing and leveling devices with falsedling foot to support the unit in the
operating position on slopes 1V:3H or flatter when deta@ioed the transporting vehicle.

During manual operation, ensure the system provides a roéarisrming the operator of signal
indications, such as a light on the back of each blgged that illuminates when the signal displays
a red indication.

Design the portable traffic signal system to perfornhauit interruption during the time it is in
operation.

Where a traffic actuated system is required, provides@sycontrol unit that is capable of pre-
timed operation, traffic actuated operation, a varialdegitime interval dependent upon vehicle
actuations, and programmable yellow clearance and redmdeairgervals. Furnish all sensors to
monitor vehicle demands for vehicle actuation per theeBr@pecial Provisions and Section 1098
of the Standard Specifications.

Design the systems to be fail-safe. Ensure themystenitors the following conditions: lack of
green, yellow, and red signal indication voltage, totsd lof indication on any approach, presence of
multiple signal indications on any approach, conflictingegvyellow signal indications, and low
power condition. In the event any of these conditamesdetected, immediately begin flashing
operation of red indications in all directions.

Provide either hard-wired, microwave, or radio conttbtigpe communications for pre-timed
and traffic actuated portable traffic signal systelmghe event a loss of communication is detected,
immediately begin flashing operation of red indicationall directions.

Ensure systems that use wireless communication linksncmusly monitor and verify proper
transmission and reception of data used to monitor artdot@ach signal head. Ensure ambient
mobile or other radio transmissions or adverse weatiitions do not affect the system. Encode
signal transmissions digitally to protect radio transmiss from interference. Do not violate FCC
regulations and ensure radio frequencies are approprigtertable signal equipment applications.

Upon detecting a malfunction, ensure all signals go tashihg red condition and the operator is
notified by a reliable means approved by the Engineevid&@ battery back-up system for
generator and direct current powered signal systempsvter the warning means and "flashing red"
condition. Provide a back-up system with a 72-hour minimesarve.

Ensure the system meets the Environmental Standartiaffor signals in accordance with
NEMA TS-1, Section 2.

13.3. CONSTRUCTION METHODS

Do not use portable traffic signal systems in a work anh intersecting streets or driveways,
unless directed by the Engineer.

Do not install portable traffic signal within 300 feet tfgmade railroad crossing.
During automatic operation, ensure the motorist has abstiructed view of opposing traffic.

Ensure the distance between signal units does noe@X%€ feet unless otherwise shown on the
plans or directed by the Engineer. If modification todistance between signal units is required
after the units are positioned, relocate the signalseosystem and make the necessary timing
revisions only as directed by the Engineer.

Submit a traffic signal timing plan to the Engineerdpproval a minimum of two weeks prior to
installation. Include the following items in the plan:tdizce between stop bars, speed limit to be
posted during operation, each approach grade, recommended gedoge interval, recommended
red clearance interval, recommended minimum and maximuenm gneervals. Make timing changes
to approved signal timing plan only as authorized by the Eagikeep a written record of all
timing changes.

Allow only trained operators to set up and operate thersyfeovide an experienced operator at
all times for each portable traffic signal system duringopls of manual operation. Do not violate
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yellow change and red clearance intervals during periogdmaotial operation. During manual
operation, ensure the operator has an unobstructed vige ofotorists and all signal head units.
Locate the operator as close to the center of teeatipn as possible.

Perform all maintenance operations required by the mystanufacturer including periodic
cleaning of the systems. Ensure properly skilled and tramaedtenance personnel are available to
maintain the system in good working order and to perfolena¢rgency and preventive
maintenance as recommended by the system manufacturer.

Furnish the Engineer with the name, office telephamaber, cellular (mobile) telephone
number, and pager number of the supervisory employee whioewesponsible for maintenance
and repair of equipment during all hours.

For all failures, malfunctions, or damage to this eoq&pt, begin necessary repairs within four
hours of notification. Complete repairs within eight reaf notification. Comply with Section 150
for maintenance of traffic flow. The inability to cast the supervisory employee or prearranged
alternate will not extend repair time requirements.

In the event that the system becomes inoperativprdgared at all times to revert to flagging
operations or suspend all construction activities requihiagise of the portable traffic signal system
until the system is restored to proper operation. émgint flagging operations as shown on 2012
Roadway Standard Drawing No. 1101.02 Sheet 1 (Closure dapa®f a Two-lane, Two-way
Highway).

When not in operation, remove signal heads fronvigwe of traffic or cover signal heads with
burlap bags or bags made of non-ripping material spedyfidatigned for covering signal heads.
Do not use trash bags of any type. Remove, cover, fotdyomall inappropriate signs so that they
are not readable by oncoming traffic.

13.4. MEASUREMENT AND PAYMENT

Actual number of portable traffic signal systems furnishestalled, operated, removed, and
accepted.

No measurement will be made for operation, relocatimintenance, removal of each system,
or use of flaggers during repair periods as these will heidered incidental to furnishing,
installing, and operating the portable traffic signal system

No measurement will be made for signal controller, momication cable, messenger cable,
wireless communication, inductive loop sawcut, loop atauldetection system, machine vision
detection system, microwave detection system, detebtomel/unit, detector lead-in cable,
trenching, vehicle signal heads, sighal head support asssidiinal cable, and traffic signal
software as these will be considered incidental to $twng, installing, and operating the portable
traffic signal systems.

Payment will be made under:

Portable Traffic Signal System (actuated)............oooiiiiiiiiiiiiii e Each
Portable Traffic Signal System (pre-timed) ... Each
14. GPS UNIT

14.1. DESCRIPTION

Furnish and install a GPS unit in the traffic signal cabimetime synchronization in accordance
with the plans and specifications. Comply with the miowvis of Section 1700 of the 2012 Standard
Specifications for Roads and Structures.
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14.2. MATERIALS

Provide Trimble Acutime Gold GPS Smart Antenna, or anagal equivalent, for time
synchronization that is compatible with Oasis 2070 cdetrgbftware.

14.3. CONSTRUCTION METHODS

Mount GPS antenna on pole adjacent to cabinet at a nrmmineight of 10’ insuring that the
antenna can acquire enough satellites to be accurage¥Urigid metallic conduit with appropriate
fittings for mounting the antenna and running the lead-irecaBlovide GPS antenna lead-in cable
that is not more than 50’ in length. Provide a drip laothe cable before it enters the conduit.
Insure the cable entry point into the conduit is watepr If a pole is not within 30’ of the cabinet,
the GPS antenna may be mounted to the top of the tawini& insuring that the connection point
into the cabinet is waterproof.

14.4. METHOD OF MEASUREMENT
Actual number of GPS units furnished, installed, aregied.

No measurement will be made for interface cables andembors, as these are considered
incidental to furnishing and installing the GPS unit assemblies.

14.5. BASIS OF PAYMENT

The quantity of GPS units, measured as provided above, wkidefor at the contract unit price
each for "GPS Unit."

Payment will be made under:
L] =S T U L o | PRSP Each

15. PUSH BUTTON INTEGRATED ACCESSIBLE PEDESTRIAN SIGNAL (APS)

15.1. DESCRIPTION

Furnish and install push button integrated accessible pedesigiaals that include pedestrian
push button, push button locator tone, raised tactile amodio and vibro-tactile walk indications,
automatic volume adjustment, pedestrian informatign,sand all necessary hardware. Furnish the
R10-3e with appropriate arrow direction for the pedestnérination sign.

15.2. MATERIALS

Provide the accessible pedestrian signals with a 2diarheter pedestrian push button that
contains a tactile arrow whose direction can bdyeadjusted in the field. Ensure each push button
actuates a sturdy, momentary, normally-open switch avininimum rating of 20 million actuations.
Include on the button, a raised tactile arrow having b Wigual contrast with the remainder of the
button face. Ensure the housing is weather-tight dmic&ted from aluminum. Ensure the housing
is suitable for mounting on wood and metal poles. Panfihees of the pedestrian push button
housing in highway yellow, unless otherwise specified, aitlelectrostatically-applied, fused-
polyester paint method. Ensure the thickness of the ganminimum of 2.5 mils. Provide the
pedestrian information sign that is integral to the hausin

Ensure the accessible pedestrian signals can providge smends, and speech messages that are
synchronized at an intersection. Provide a meangdfosting the base sound level for the tones,
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sounds, and speech messages. Ensure the tones, soungeegahdsessages will adjust
automatically to the ambient noise level up to a maxinfid00 dBA. Provide the custom speech
messages in both English and Spanish languages. Ensuranyprogram the accessible pedestrian
signal by a means not readily accessible by unauthorizednser

Ensure each push button provides a standard locator tdne deactivated when the traffic
signal is operating in the flash mode. Provide a user-pnagiable audible beaconing feature that is
initiated by an extended push button press of one secandrer Ensure the audible beaconing
feature increases the volume of the push button lotaterduring the pedestrian change interval of
the called pedestrian phase and operates in one of khwifa) ways:

A. The louder audible walk indication and louder locatoetoomes from the far end of the
crosswalk, as pedestrians cross the street,

B. The louder locator tone comes from both ends oftbsswalk, or

C. The louder locator tone comes from an additionalksyehat is aimed at the center of the
crosswalk and that is mounted on a pedestrian signal head.

Provide confirmation of the push button activation by BD pilot light. Ensure the pilot light
remains illuminated until the pedestrian’s green or WALKIRERSON (symbolizing WALK)
signal indication is displayed. Ensure each pressegptishbutton initiates a “wait” speech message
during all intervals except the Walk interval.

Ensure you can select a percussive tone and custom spessdgmeo sound during the “Walk”
interval. Provide a push button that vibrates during thall¥nterval. Ensure the “Walk”
indications have the same duration as the illuminatedspamie signals except when the signal is
programmed to rest in the walk interval. Ensure thelkiMadications are deactivated when the
traffic control signal is operating in a flashing mod&hen audible “Walk” indications are selected
as a percussive tone, ensure the tone repeats at 8 t&slpdicsecond and consists of multiple
frequencies with a dominant component at 880 Hz.

Ensure the accessible pedestrian signals are weathieondosuitable for operation in wet
locations. Ensure proper operation over a temperatungerof -30°F (-34°C) to 165°F (+74°C).
Ensure all circuit boards have a moisture resistaatimp Ensure the equipment interfaces and
operates properly in a Type-170E cabinet.

15.3. CONSTRUCTION METHODS

Comply with the requirements of Section 1705 of B&andard Specificationsinstall in
accordance with the manufacturer’'s recommendations.

Mount push button integrated accessible pedestrian signaldamperproof manner on wood
and metal poles, signal pedestals, or pushbutton postdieet@d in the signal plans.

Install each pushbutton so that the tactile arrow istpdiin the direction of travel and is aligned
parallel to the direction of travel on the associatedswalk.

Ensure pushbuttons are separated by a distance of at@efesit such that they clearly indicate
which crosswalk has the WALK indication. Where theme @nstraints on a particular corner that
make it impractical to provide the 10 feet of separatiotwéen the two pushbuttons, the
pushbuttons may be placed closer together or on the sdeenith approval by the Engineer. |If
two pushbuttons are placed on the same pole or witltHass10 feet separation, provide a speech
walk message for the WALK indication and a speech pushbirtformation message.

Adjust the intensity of the pushbutton locator toneshey aire audible 6 feet to 12 feet from the
pushbutton, or to the building line, whichever is less. Ensloe pushbutton locator tones are no
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more than 5 dBA louder than ambient sound. Configure audildEk” indication to be audible at
the nearest end of the associated crosswalk.

If speech messages are used, have each recorded custaih spEssage approved by the
Engineer in advance.

15.4. MEASUREMENT AND PAYMENT

Actual number of push button integrated accessible pedesigaal detector stations furnished,
installed, and accepted.

Actual number of central control units for APS detecstations furnished, installed, and
accepted.

Actual number of push button posts furnished, installed, epelpded.

No measurement will be made of cables or hardware,ese thill be considered incidental to
furnishing and installing push button integrated acb&spedestrian signals.

APS DetlCIOr STatiONS. ... vttt e e e e e e e e e e Each
Central Control Units For APS Detector StatioNS.......c.voevee i Each
PUSH DUIEON POSES. .. e et it it e e e e e e e e e et et et et ettt it et EACH

16. WIRELESS MAGNETIC SENSOR VEHICLE DETECTION SYSTEM
16.1. DESCRIPTION

Furnish a vehicle detection system that uses batteryrnpovmagnetic field sensors for
pavement installation that communicate traffic detectlata by wireless communication to a
transceiver for a local traffic signal cabinet. Enseaieh sensor responds to the change in the earth’s
local magnetic field resulting from the presence andaggsef a vehicle. Ensure the system
contains sensor(s), transceiver(s), and any other dgyiceprovide detection data to a traffic signal
controller.

16.2. MATERIALS

Provide magnetic sensors to detect vehicle traffic asatars, trucks, and motorcycles. Ensure
each sensor is sized for an installation into a #-ohameter by 3-inch deep hole. Ensure the sensor
provides vehicle traffic data for volume and occupancysuinthe sensor holds a detection call
when a vehicle is stopped in its detection field. Providersor to simulate a detection zone of a 6’
x 6" inductive loop. Provide a combination of sensors to sitewd detection zone of a 6’ x 40’
guadrupole inductive loop and a 6’ x 60’ quadrupole inductive loopgurgrthe sensors operate as
specified by the intersection design plans.

Provide two-way wireless communication between the@srand the transceiver devices.
Ensure no disruption to the wireless communication wherransceiver devices are located on the
side of the road surface. Ensure that the sensorsocamunicate with the transceiver devices for a
minimum distance of 100 feet. Ensure all wireless comeoations within the system operate in an
unlicensed frequency band and avoid interference with oth@edeoperating in the unlicensed
frequency band. Provide at least 16 frequency channelarthatser-configurable.
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Provide each sensor to transmit its detection datanit0 ms of a detected event. Ensure the
sensor samples the earth’s magnetic field at aofdt28 Hz or faster. Ensure that each sensor
transmits a unique identifying code. Ensure that eaclosantomatically recalibrates its threshold
values in response to changes in the ambient magredtidolised on user-programmed criteria.

Furnish each sensor that is manufactured as a singsnigomodule that conforms to NEMA
Type 6P enclosure. Ensure that the components of tkersare fully encapsulated within the
housing to prevent moisture from degrading the componentur&the sensor operates at
temperatures from -37 degrees F to 176 degrees F. Provideg-pattesr with an average life
expectancy of 10 years when the sensor is operating uodealtraffic conditions.

Provide a clear injection molded clamshell style caadenof polypropylene for protecting the
sensor in the roadway. Ensure case protects the dJemsosealant material. Ensure the case holds
the sensor in place and is form-fitting to ensure cueathat does not collapse when exposed to
traffic loads.

Furnish the transceiver to provide detection data to thictsagnal cabinet and ensure the
traffic signal controller receives each sensor detectall. Ensure the traffic signal controller
receives both presence mode and pulse mode detection call

Provide indications inside the traffic signal cabinetlisplay each channel detection status and
fault condition. Provide a switch inside the traffignal cabinet to select presence mode and pulse
mode for each channel. Provide user-selectable setysiévels for vehicle detection. Furnish
equipment to operate in Type 332 and 336S traffic signal dabine

Provide software for installation and use on personapcens to upload and download
configuration data to each sensor. Ensure applicatibmas® is compatible with Windows 2000
and Windows XP operating systems. Ensure software doesqote administrative permissions to
load and operate. Ensure the software can retrievetargldetection data from the sensors. Ensure
the software on the personal computer transmits datatie personal computer to each sensor
through the transceiver by wireless communication. Adsovide any update to the firmware in
each sensor by wireless communication. Provide askcemthe Department to allow the
duplication of the personal computer software as needeeksign, install and maintain these
systems.

16.3. CONSTRUCTION METHODS

Install the wireless magnetic sensor vehicle deteg&ies in accordance with the
manufacturer’'s recommendations. Enclose the wireegmetic sensah a molded clamshell style
case before installation into the roadway. When installing each sensor into the hole, ensure epoxy
sufficiently covers the sensor in the road surface.

Arrange and conduct site surveys with the system matouéats representative and Department
personnel to determine proper sensor and transceivetiaeland placement. Provide the
Department at least 3 working days notice before condusitiegurveys. The Engineer will
approve final locations of sensors, transceivers anch@rgssary repeaters.

Install the transceiver in such a manner that avoid8ictsnwith other utilities and as specified
in the manufacturer’s recommendations. Secure thedeaser mounting hardware to the pole and
route the cabling such that no strain is placed on cborse

Before beginning work at locations that require a wirefeagnetic sensor vehicle detector
system, furnish system software. Upon activatiothefsystem, provide detector configuration files.
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Place system into operation. Configure wireless maggetisor vehicle detector system to
achieve required detection in designated areas. Hawvéfeedananufacturer’s representative on
site to supervise and assist with installation, set uptesting of the system.

Install the necessary processing and communications eguoipmthe signal controller cabinet.
Make all necessary modifications to install equipmemiaibinet. Ensure the traffic signal controller
receives each sensor detection call.

Place a copy of all manufacturer equipment specifinatand instruction and maintenance
manuals in the equipment cabinet.

Provide at least 4 hours of training on the set up, oparatmubleshooting, and maintenance of
the wireless magnetic sensor vehicle detector sysienmtaximum of ten Department personnel.
Arrange for training to be conducted by the manufacturepiesentative at an approved site within
the Division responsible for administration of the pobj Thirty days before conducting training
submit a detailed course curriculum, draft manuals and iaisteand resumes. Obtain approval of
the submittal before conducting the training. At leastweek before beginning training, provide
three sets of complete documentation necessary tdaimaand operate the system. Do not perform
training until installation of the wireless magnetgmsor vehicle detector system is complete.

16.4. MEASUREMENT AND PAYMENT

Actual number of wireless magnetic sensor vehicle dategstems furnished, installed, and
accepted.

No measurement will be made of cables or hardwarbgeas will be considered incidental to
furnishing and installing wireless magnetic sensoraletdetector system.

Payment will be made under:

Wireless Magnetic Sensor Vehicle Detector SyStem........cccoooveeiiiiiiiiie i vn e Each
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Jan 30, 2015 2:55 pm ITEMIZED PROPOSAL FOR CONTRACT NO. DN00379 Page 1 of 6
County : Macon
Line Item Number Sec Description Quantity Unit Cost Amount
# #
ROADWAY ITEMS
0001 0000100000-N 800 MOBILIZATION Lump Sum L.S.
0002 0000400000-N 801 CONSTRUCTION SURVEYING Lump Sum L.S.
0003 0043000000-N 226 GRADING Lump Sum L.S.
0004 0134000000-E 240 DRAINAGE DITCH EXCAVATION 80
CcY
0005 0225000000-E SP REINFORCED SOIL SLOPES 570
SY
0006 0318000000-E 300 FOUNDATION CONDITIONING MATE- 140
RIAL, MINOR STRUCTURES TON
0007 0320000000-E 300 FOUNDATION CONDITIONING GEO- 410
TEXTILE sy
0008 0366000000-E 310 15" RC PIPE CULVERTS, CLASS 1,028
1] LE
0009 0372000000-E 310 18"RC PIPE CULVERTS, CLASS 96
1] LE
0010 0582000000-E 310 15" CS PIPE CULVERTS, 0.064" 104
THICK LFE
0011 0636000000-E 310 **" CS PIPE ELBOWS, ****x" 2
THICK EA
(15", 0.064")
0012 0995000000-E 340 PIPE REMOVAL 291
LF
0013 1220000000-E 545 INCIDENTAL STONE BASE 50
TON
0014 1308000000-E 607  MILLING ASPHALT PAVEMENT, ***" 1,560
TO F*kkkkk" SY
(0" TO 1-1/2%)
0015 1489000000-E 610 ASPHALT CONC BASE COURSE, TYPE 2,680
B25.0B TON
0016  1498000000-E 610 ASPHALT CONC INTERMEDIATE 1,740
COURSE, TYPE 119.0B TON
0017 1519000000-E 610 ASPHALT CONC SURFACE COURSE, 3,620

TYPE S9.5B

TON
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Line Item Number Sec Description Quantity Unit Cost Amount
# #
0018 1575000000-E 620 ASPHALT BINDER FOR PLANT MIX 420
TON
0019 1693000000-E 654 ASPHALT PLANT MIX, PAVEMENT 40
REPAIR TON
0020 2253000000-E 840 PIPE COLLARS 1
cY
0021 2286000000-N 840 MASONRY DRAINAGE STRUCTURES 13
EA
0022  2308000000-E 840 MASONRY DRAINAGE STRUCTURES 2
LF
0023  2364000000-N 840 FRAME WITH TWO GRATES, STD 7
840.16 EA
0024  2365000000-N 840 FRAME WITH TWO GRATES, STD 3
840.22 EA
0025 2396000000-N 840 FRAME WITH COVER, STD 840.54 2
EA
0026  2407000000-N 840 STEEL FRAME WITH TWO GRATES, 1
STD 840.37
EA
0027 2556000000-E 846 SHOULDER BERM GUTTER 242
LF
0028 2655000000-E 852 5"MONOLITHIC CONCRETE ISLANDS 1,350
(KEYED IN) sy
0029 3030000000-E 862 STEEL BM GUARDRAIL 175
LF
0030 3045000000-E 862 STEEL BM GUARDRAIL, SHOP 87.5
CURVED LE
0031 3150000000-N 862 ADDITIONAL GUARDRAIL POSTS 5
EA
0032 3360000000-E 863 REMOVE EXISTING GUARDRAIL 250
LF
0033 3649000000-E 876 RIP RAP, CLASS B 53
TON
0034 3656000000-E 876 GEOTEXTILE FOR DRAINAGE 279
SY
0035 4025000000-E 901 CONTRACTOR FURNISHED, TYPE *** 24

SIGN SE
)
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Line Item Number Sec Description Quantity Unit Cost Amount
# #
0036 4025000000-E 901 CONTRACTOR FURNISHED, TYPE *** 265
SIGN
SF
B
0037 4025000000-E 901 CONTRACTOR FURNISHED, TYPE *** 91
SIGN
SF
®
0038 4072000000-E 903 SUPPORTS, 3-LB STEEL U-CHANNEL 892
LF
0039 4096000000-N 904 SIGN ERECTION, TYPE D 3
EA
0040 4102000000-N 904 SIGN ERECTION, TYPE E 41
EA
0041 4108000000-N 904 SIGN ERECTION, TYPE F 4
EA
0042 4152000000-N 907 DISPOSAL OF SIGN SYSTEM, STEEL 2
BEAM EA
0043  4155000000-N 907 DISPOSAL OF SIGN SYSTEM, U- 21
CHANNEL EA
0044  4400000000-E 1110 WORK ZONE SIGNS (STATIONARY) 640
SF
0045  4405000000-E 1110 WORK ZONE SIGNS (PORTABLE) 326
SF
0046 4410000000-E 1110 WORK ZONE SIGNS (BARRICADE 96
MOUNTED)
SF
0047 4415000000-N 1115 FLASHING ARROW BOARD 3
EA
0048 4420000000-N 1120 PORTABLE CHANGEABLE MESSAGE 3
SIGN
EA
0049 4430000000-N 1130 DRUMS 380
EA
0050 4435000000-N 1135 CONES 40
EA
0051 4445000000-E 1145 BARRICADES (TYPE Ill) 176
LF
0052  4450000000-N 1150 FLAGGER 160
HR
0053 4465000000-N 1160 TEMPORARY CRASH CUSHIONS 1
EA
0054  4480000000-N 1165 TMA 2

EA
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County : Macon

ITEMIZED PROPOSAL FOR CONTRACT NO. DNO0379

Page 4 of 6

Line Item Number Sec Description Quantity Unit Cost Amount
# #
0055 4485000000-E 1170 PORTABLE CONCRETE BARRIER 471
LF
0056 4510000000-N SP  LAW ENFORCEMENT 48
HR
0057  4650000000-N 1251 TEMPORARY RAISED PAVEMENT 189
MARKERS EA
0058 4685000000-E 1205 THERMOPLASTIC PAVEMENT MARKING 13,294
LINES (4", 90 MILS) LF
0059 4686000000-E 1205 THERMOPLASTIC PAVEMENT MARKING 5,252
LINES (4", 120 MILS) LE
0060 4695000000-E 1205 THERMOPLASTIC PAVEMENT MARKING 3,064
LINES (8", 90 MILS) LE
0061 4710000000-E 1205 THERMOPLASTIC PAVEMENT MARKING 216
LINES (24", 120 MILS) LE
0062 4721000000-E 1205 THERMOPLASTIC PAVEMENT MARKING 4
CHARACTER (120 MILS) EA
0063 4725000000-E 1205 THERMOPLASTIC PAVEMENT MARKING 31
SYMBOL (90 MILS) EA
0064 4810000000-E 1205 PAINT PAVEMENT MARKING LINES 15,542
G LF
0065 4820000000-E 1205 PAINT PAVEMENT MARKING LINES 4,795
(8" LF
0066 4835000000-E 1205 PAINT PAVEMENT MARKING LINES 144
(247 LF
0067 4840000000-N 1205 PAINT PAVEMENT MARKING CHARAC- 8
TER
EA
0068  4845000000-N 1205 PAINT PAVEMENT MARKING SYMBOL 45
EA
0069 4850000000-E 1205 REMOVAL OF PAVEMENT MARKING 5,306
LINES (4") LF
0070 4860000000-E 1205 REMOVAL OF PAVEMENT MARKING 932
LINES (8") LE
0071 4870000000-E 1205 REMOVAL OF PAVEMENT MARKING 62

LINES (24")

LF
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ITEMIZED PROPOSAL FOR CONTRACT NO. DNO0379
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Line Item Number Sec Description Quantity Unit Cost Amount
# #
0072 4875000000-N 1205 REMOVAL OF PAVEMENT MARKING 2
SYMBOLS & CHARACTERS EA
0073  4905000000-N 1253 SNOWPLOWABLE PAVEMENT MARKERS 286
EA
0074 6000000000-E 1605 TEMPORARY SILT FENCE 2,250
LF
0075 6006000000-E 1610 STONE FOR EROSION CONTROL, 100
CLASS A TON
0076 6009000000-E 1610 STONE FOR EROSION CONTROL, 175
CLASS B TON
0077 6012000000-E 1610 SEDIMENT CONTROL STONE 165
TON
0078 6015000000-E 1615 TEMPORARY MULCHING 2
ACR
0079 6018000000-E 1620 SEED FOR TEMPORARY SEEDING 200
LB
0080 6021000000-E 1620 FERTILIZER FOR TEMPORARY SEED- 1
ING TON
0081 6024000000-E 1622 TEMPORARY SLOPE DRAINS 200
LF
0082 6030000000-E 1630 SILT EXCAVATION 210
cY
0083 6036000000-E 1631 MATTING FOR EROSION CONTROL 11,500
Sy
0084 6038000000-E SP  PERMANENT SOIL REINFORCEMENT 300
MAT sy
0085 6042000000-E 1632 1/4" HARDWARE CLOTH 300
LF
0086 6071020000-E SP  POLYACRYLAMIDE (PAM) 10
LB
0087 6084000000-E 1660 SEEDING & MULCHING 3
ACR
0088 6087000000-E 1660 MOWING 3
ACR
0089 6090000000-E 1661 SEED FOR REPAIR SEEDING 50
LB
0090 6093000000-E 1661 FERTILIZER FOR REPAIR SEEDING 0.25

TON
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Line Item Number Sec Description Quantity Unit Cost Amount
# #
0091 6096000000-E 1662 SEED FOR SUPPLEMENTAL SEEDING 50
LB
0092 6108000000-E 1665 FERTILIZER TOPDRESSING 15
TON
0093 6114500000-N 1667 SPECIALIZED HAND MOWING 10
MHR
0094 7060000000-E 1705 SIGNAL CABLE 1,425
LF
0095  7120000000-E 1705 VEHICLE SIGNAL HEAD (12", 3 5
SECTION) EA
0096 7132000000-E 1705 VEHICLE SIGNAL HEAD (12", 4 1
SECTION) EA
0097 7144000000-E 1705 VEHICLE SIGNAL HEAD (12", 5 1
SECTION) EA
0098  7216000000-N 1705 MODIFY EXISTING VEHICLE SIGNAL 1
HEAD EA
0099 7264000000-E 1710 MESSENGER CABLE (3/8") 400
LF
0100 7300000000-E 1715 UNPAVED TRENCHING (**#ikie) 250
(129 LF
0101 7324000000-N 1716 JUNCTION BOX (STANDARD SIZE) 1
EA
0102 7360000000-N 1720 WOOD POLE 1
EA
0103 7372000000-N 1721 GUY ASSEMBLY 3
EA
0104 7408000000-E 1722 1" RISER WITH WEATHERHEAD 1
EA
0105 7444000000-E 1725 [INDUCTIVE LOOP SAWCUT 1,200
LF
0106 7456000000-E 1726 LEAD-IN CABLE (*rikkiirrr) 2,650
(14-2) LF
0107 7636000000-N 1745 SIGN FOR SIGNALS 2
EA
0108 7780000000-N 1751 DETECTOR CARD (TYPE 2070L) 1
EA

1455/3an30/Q89638.25/D462676020000/E108 Total Amount Of Bid For Entire Project :
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. - * Agreed ** Dollar
Firm Name and Address Iltem Np. Item Description| upon Unit Volume of Item

Price

Name

Address

Name

Address

Name

Address

Name

Address

Name

Address

Name

Address

Name

Address

* The Dollar Volume shown in this column shall be the Actuate®Agreed Upon by the Prime Contractor and the DBE
subcontractor, and these prices will be used to determimpetbentage of the DBE participation in the contract.

** Dollar Volume of DBE Subcontractor Percentage of T@ahtract Bid Price:

If firmisa Material Supplier Only, show Dollar Volume as 60% of Agreed Upon Amount from Letter of Intent.

If firmisa Manufacturer, show Dollar Volume as 100% of Agreed Upon Amount from Letter of Intent.
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. - * Agreed ** Dollar
Firm Name and Address Item Np. Item Description| upon Unit volume of ltem

Price

Name

Address

Name

Address

Name

Address

Name

Address

Name

Address

Name

Address

* The Dollar Volume shown in this column shall be the Actual

Price Agreed Upon by the Prime Contractor and the DBE Dallar Volume of DBE Subcontractor $
subcontractor, and these prices will be used to determine the

percentage of the DBE patrticipation in the contract. Per centage of Total Contract Bid Price %
** Dollar Volume of DBE Subcontractor Percentage of T@ahtract Bid Price:

If firmisa Material Supplier Only, show Dollar Volume as 60% of Agreed Upon Amount from Letter of Intent.

If firmisa Manufacturer, show Dollar Volume as 100% of Agreed Upon Amount from Letter of Intent.
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
RALEIGH, NC

BID BOND

Contract Numbe DNO0037¢ County  Macon Count

KNOW ALL MEN BY THESE PRESENTS, That we, the PRINGIP CONTRACTOR (hereafter, PRINCIPAL)
and SURETY above named, are held and firmly bound unto &parnent of Transportation in the full and just
sum of five (5) percent of the total amount bid by Brancipal for the project stated above, for the payno#
which sum well and truly to be made, we bind ourseleesheirs, executors, administrators, and successorgy jo
and severally, firmly by these presents.

NOW, THEREFORE, the condition of this obligation tise Principal shall not withdraw its bid within six§0)
days after the opening of the bids, or within such otimee period as may be provided in the proposal, anceif th
Board of Transportation shall award a contract to thiecipal, the Principal shall, within fourteen (14) calen
days after written notice of award is received by hiryigle bonds with good and sufficient surety, as required fo
the faithful performance of the contract and for thetgrtion of all persons supplying labor, material, and
equipment for the prosecution of the work. In the etleatPrincipal requests permission to withdraw his bid due t
mistake in accordance with the provisions of Articl&-Blof theSandard Specifications for Roads and Structures,

the conditions and obligations of this Bid Bond shatha& in full force and effect until the Department of
Transportation makes a final determination to eithemallee bid to be withdrawn or to proceed with awar dhef
contract. In the event a determination is made tochibee contract, the Principal shall have fourteen (&Bnclar
days to comply with the requirements set forth abowethé event the Principal withdraws its bid after bads
opened except as provided in Article 103-3, or after awaitthedfcontract has been made fails to execute such
additional documents as may be required and to provide theeedpgnds within the time period specified above,
then the amount of the bid bond shall be immediately paithe Department of Transportation as liquidated
damages.

IN TESTIMONY WHEREOF, the Principal and Surety ha@agised these presents to be duly signed and sealed.

This the day of , 20

Surety

By

General Agent or Attorn-in-FactSignatur:

Seal of Surety

Print or type Signer's Nar
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BID BOND
CORPORATION

SIGNATURE OF CONTRACTOR (Principal)

Full name of Corporatic

Address as prequalifi

By
Signatur of President, Vice President, Assistant Vice President
Sdect appropriatetitle
Print or type Signer's nai
Affix Corporate Seal

Attest

Signatur' of Secretary, Assstant Secretary
Sdect appropriatetitle

Print or type Signer's nai
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BID BOND
LIMITED LIABILITY COMPANY
SIGNATURE OF CONTRACTOR (Principal)

Name of Contractt

Full name of Firr

Address as prequalifi

Signature of Member/
Manager/Authorized Agent

Individually

Print or type Signer’s nan



DNO00379 (W-5214H)

BID BOND
INDIVIDUAL DOING BUSINESS UNDER A FIRM NAME
SIGNATURE OF CONTRACTOR (Principal)

Name of Contractt

MACON

Individual Nam:

Trading and doing business

Full name of Firr

Address as prequalifi

Signature of Contract

Individually

Print or type Signer’s nar

Signature of Witne:

Print or type Signer’s nar



DNO00379 (W-5214H)

BID BOND
INDIVIDUAL DOING BUSINESSIN HISOWN NAME
SIGNATURE OF CONTRACTOR (Principal)

Name of Contracti

MACON

Print or type Individual Nan

Address as prequalifi

Signature of Contract

Individually

Print or type Signer’s nar

Signature of Witne:

Print or type Signer’s nar
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BID BOND
PARTNERSHIP

SIGNATURE OF CONTRACTOR (Principal)

Full name of Partnerst

Address as prequalifi

By

Signature of Partn

Print or type Signer's nal

Signature of Witne:

Printor type Signer’s nan
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BID BOND

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

Instructions to Bidder® Joint Ventures, Fill in lines (1), (2) and (3) and executg.Joint Venturers Fill in lines (1), (2), (3), (4) and execute.
Line (1), print or type the name of Joint Ventur®n line (2), print or type the name of one of jbimt venturers and execute below in the
appropriate manner required by Article 102-8 of 8pecifications. On Line (3), print or type the name of seconidtjeenturer and execute
below in the appropriate manner required by sdtidlarof the Specifications. On Line (4), printtype the name of the third joint venturer, if
applicable and execute below in the appropriaten@anequired by said article of the Specificatiorhis form of execution must be strictly

followed.

Signature of Witness or Attest By Signature of Cactr

Print or type Signer's name Print or type Signerisena

and
Signature of Witness or Attest By Signature of Cactr
Print or type Signer's name Print or type Signerisena
and
Signature of Witness or Attest By Signature of Cactr

Print or type Signer's name Print or type Signerisena
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ADDENDUM #1

(SIGNATURE)

Acknowledge receipt of Addendum #1.

ADDENDUM #2

(SIGNATURE)

Acknowledge receipt of Addendum #2.

ADDENDUM #3

(SIGNATURE)

Acknowledge receipt of Addendum #3.

ADDENDUM (S)

representing

representing

representing

MACON
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*AWARD LIMITSONMULTIPLE PROJECTS*

It is the desire of the Proposer to be awarded contrédmsyalue of which will not exceed a total of

$ , for those projects indicated below
on which bids are being opened on the same date as sholenRroposal Form. Individual projects shall

be indicated by placing the project number and countyhénappropriate place below. Projects not
selected will not be subject to an award limit.

(Project Number) (County)
(Project Number) (County)
(Project Number) (County)
(Project Number) (County)

*If a Proposer desires to limit the total amount ofkvawarded to him in this letting, he shall state such
limit in the space provided above in the second line of this form.

It is agreed that in the event that | am (we are) ticeessful bidder on indicated projects, the total value
of which is more that the above stipulated award lintits,Board of Transportation will award me (us)
projects from among those indicated which have a totalevabt exceeding the award limit and which
will result in the best advantage to the Departmentrah3portation.

**Signature of Authorized Person

**Only those persons authorized to sign bids under the progisibArticle 102-8, Item 7, shall
be authorized to sign this form.
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EXECUTION OF BID

NON-COLLUSION AFFIDAVIT, DEBARMENT CERTIFICATION AND GIFT BAN
CERTIFICATION

CORPORATION

The person executing the bid, on behalf of the Bidder, being ddsnswolemnly swears (or affirms) that neither he, ngr an
official, agent or employee of the bidder has entered intcagrgement, participated in any collusion, or otherwikentany
action which is in restraint of free competitive bidding ommection with any bid or contract, that the bidder has not been
convicted of violating\N.C.G.S. § 133-24 within the last three years, and that the Bidder intead$otthe work with its own
bonafide employees or subcontractors and is not bidding faretiefit of another contractor.

In addition, execution of this bid in the proper manner alsstdotes the Bidder's certification of status under ipeo&perjury
under the laws of the United States in accordance with therlebt Certification attached, provided that the Debarment
Certification also includes any required statements comgeexceptions that are applicable.

N.C.G.S 8§ 133-32 and Executive Order 24 prohibit the offer to, or accepthycany State Employee of any gift from anyone
with a contract with the State, or from any person seekirtp business with the State. By execution of any resporthes
procurement, you attest, for your entire organization andnitployees or agents, that you are not aware that angi$ubhs
been offered, accepted, or promised by any employees obsgamization.

SIGNATURE OF CONTRACTOR

Full name of Corporation

Address as Prequalified

Attesi By
Secretary/Assistant Secretary President/Vice dRagiAssistant Vice President
Sdect appropriatetitle Sdect appropriatetitle
Print or type Signer's name Print or type Signer's name

CORPORATE SEAL
AFFIDAVIT MUST BE NOTARIZED

Subscribed and sworn to before me this

day of 20

NOTARY SEAL

Signature of Notary Public

of County

State of

My Commission Expires:
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EXECUTION OF BID
NON-COLLUSION AFFIDAVIT, DEBARMENT CERTIFICATION AND GIFT BAN
CERTIFICATION

PARTNERSHIP

The person executing the bid, on behalf of the Bidder, being dasns solemnly swears (or affirms) that neither he, amyr
official, agent or employee of the bidder has entered inyoagreement, participated in any collusion, or othervékert any
action which is in restraint of free competitive bidding eanmection with any bid or contract, that the bidder has not been
convicted of violating\N.C.G.S. § 133-24 within the last three years, and that the Bidder intéadto the work with its own
bonafide employees or subcontractors and is not bidding faretiefit of another contractor.

In addition, execution of this bid in the proper manner alsstdotes the Bidder's certification of status under ipeo&perjury
under the laws of the United States in accordance with thermebt Certification attached, provided that the Debarment
Certification also includes any required statements comgpexceptions that are applicable.

N.C.G.S 8§ 133-32 and Executive Order 24 prohibit the offer to, or acceptagcany State Employee of any gift from anyone
with a contract with the State, or from any person seekirtp business with the State. By execution of any resporthes
procurement, you attest, for your entire organization andnitployees or agents, that you are not aware that angi$ubhs
been offered, accepted, or promised by any employees obsgamization.

SIGNATURE OF CONTRACTOR
By

Signature of Witness Signature of Partner

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

AFFIDAVIT MUST BE NOTARIZED
Subscribed and sworn to before me this NOTARY SEAL

day of 20

Signature of Notary Public

of County

State of

My Commission Expires:
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EXECUTION OF BID
NON-COLLUSION AFFIDAVIT, DEBARMENT CERTIFICATION AND GIFT BAN
CERTIFICATION

LIMITED LIABILITY COMPANY

The person executing the bid, on behalf of the Bidder, being dasns solemnly swears (or affirms) that neither he, amoyr
official, agent or employee of the bidder has entered inyoagreement, participated in any collusion, or othervékert any
action which is in restraint of free competitive bidding eanmection with any bid or contract, that the bidder has not been
convicted of violating\N.C.G.S. § 133-24 within the last three years, and that the Bidder intéadto the work with its own
bonafide employees or subcontractors and is not bidding faretiefit of another contractor.

In addition, execution of this bid in the proper manner alsstdotes the Bidder's certification of status under ipeo&perjury
under the laws of the United States in accordance with therfebt Certification attached, provided that the Debarment
Certification also includes any required statements comgeexceptions that are applicable.

N.C.G.S 8§ 133-32 and Executive Order 24 prohibit the offer to, or accepthgcany State Employee of any gift from anyone
with a contract with the State, or from any person seekirtp business with the State. By execution of any resporthes
procurement, you attest, for your entire organization andnitployees or agents, that you are not aware that angi$ubhs
been offered, accepted, or promised by any employees obsgamization.

SIGNATURE OF CONTRACTOR

Full Name of Firm

Address as Prequalified

Signature of Witness Signature of Member/Manageh@uged Agent
Sdect appropriatetitle

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

AFFIDAVIT MUST BE NOTARIZED
Subscribed and sworn to before me this NOTARY SEAL

day of 20

Signature of Notary Public

of County

State of

My Commission Expires:
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EXECUTION OF BID
NON-COLLUSION AFFIDAVIT, DEBARMENT CERTIFICATION AND GIFT BAN
CERTIFICATION

JOINT VENTURE (2) or (3)

The person executing the bid, on behalf of the Biddeing duly sworn, solemnly swears (or affirniigt neither he, nor any official, agent or
employee of the bidder has entered into any agregemarticipated in any collusion, or otherwisedalany action which is in restraint of free
competitive bidding in connection with any bid antract, that the bidder has not been convictedadting N.C.G.S. § 133-24 within the last
three years, and that the Bidder intends to doatbrx with its own bonafide employees or subcontestand is not bidding for the benefit of
another contractor.

In addition, execution of this bid in the propermmar also constitutes the Bidder's certificatiorstatus under penalty of perjury under the laws
of the United States in accordance with the Debatn@ertification attached, provided that the DebamtCertification also includes any
required statements concerning exceptions thagpkcable.

N.C.G.S. § 133-32 and Executive Order 24 prohibit the offer to, oceptance by, any State Employee of any gift frotyoae with a contract
with the State, or from any person seeking to daifess with the State. By execution of any respanghis procurement, you attest, for your
entire organization and its employees or agent, ybu are not aware that any such gift has beéarenf, accepted, or promised by any

employees of your organization.
SIGNATURE OF CONTRACTOR

Instructions: 2 Joint Venturers Fill in lines (1), (2) and (3) and execut8.Joint Venturers Fill in lines (1), (2), (3) and (4) and execut®n
Line (1), fill in the name of the Joint Venture Cpamy. On Line (2), fill in the name of one of tjfmént venturers and execute below in the
appropriate manner. On Line (3), print or type tiagne of the other joint venturer and execute beiothe appropriate manner. On Line (4),
fill in the name of the third joint venturer, if plicable and execute below in the appropriate manne

Signature of Witness or Attest

By

Signature of Cactior

Print or type Signer's name

If Corporation, affix Corporate Seal

and

Print or type Signeame

Signature of Witness or Attest

By

Signature of Cactior

Print or type Signer's name

If Corporation, affix Corporate Seal

and

Print or type Signeame

Signature of Witness or Attest

By

Signature oh@actor

Print or type Signer's name

If Corporation, affix Corporate Seal
NOTARY SEAL
Affidavit must be notarized for Line (2)
Subscribed and sworn to before me this

day of 20
Signature of Notary Public
of County
State of

My Commission Expires:

NOTARY SEAL
Affidavit must be notarized for Line (3)
Subscabedsworn to before me this

Print or type Sitgneame

NOTARY SEAL
Affidavit must be notarized for Line (4)
Subscribed and sveohefore me this

day of 20
Signature of Notary Rubl
of County
State _of

My Commis&apires:

day of 20
Signature of Notary Public
of County
State of

My Commission Expires:
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EXECUTION OF BID
NON-COLLUSION AFFIDAVIT, DEBARMENT CERTIFICATION AND GIFT BAN
CERTIFICATION

INDIVIDUAL DOING BUSINESS UNDER A FIRM NAME

The person executing the bid, on behalf of the Bidder, being dasns solemnly swears (or affirms) that neither he, amor
official, agent or employee of the bidder has entered inyoagreement, participated in any collusion, or othervékert any
action which is in restraint of free competitive bidding eanmection with any bid or contract, that the bidder has not been
convicted of violating\N.C.G.S. § 133-24 within the last three years, and that the Bidder intéadto the work with its own
bonafide employees or subcontractors and is not bidding faetiefit of another contractor.

In addition, execution of this bid in the proper manner alsstdotes the Bidder's certification of status under ipeo&perjury
under the laws of the United States in accordance with therfebt Certification attached, provided that the Debarment
Certification also includes any required statements comgeexceptions that are applicable.

N.C.G.S 8§ 133-32 and Executive Order 24 prohibit the offer to, or accepthycany State Employee of any gift from anyone
with a contract with the State, or from any person seekirtp business with the State. By execution of any resporthes
procurement, you attest, for your entire organization andnitployees or agents, that you are not aware that angi$ubhs
been offered, accepted, or promised by any employees obsgamization.

SIGNATURE OF CONTRACTOR
Name of Contractt

Individual name

Trading and doing business as

Full name of Firm

Signature of Witness Signature of Contractor, Individually

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

AFFIDAVIT MUST BE NOTARIZED
Subscribed and sworn to before me thi NOTARY SEAL

__ dayof 20

Signature of Notary Public

of County

State of

My Commission Expires:
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EXECUTION OF BID
NON-COLLUSION AFFIDAVIT, DEBARMENT CERTIFICATION AND GIFT BAN
CERTIFICATION

INDIVIDUAL DOING BUSINESSIN HISOWN NAME

The person executing the bid, on behalf of the Bidder, being dasns solemnly swears (or affirms) that neither he, amor
official, agent or employee of the bidder has entered inyoagreement, participated in any collusion, or othervékert any
action which is in restraint of free competitive bidding eanmection with any bid or contract, that the bidder has not been
convicted of violating\N.C.G.S. § 133-24 within the last three years, and that the Bidder intéadto the work with its own
bonafide employees or subcontractors and is not bidding faetiefit of another contractor.

In addition, execution of this bid in the proper manner alsstdotes the Bidder's certification of status under ipeo&perjury
under the laws of the United States in accordance with therlebt Certification attached, provided that the Debarment
Certification also includes any required statements comgeexceptions that are applicable.

N.C.G.S 8§ 133-32 and Executive Order 24 prohibit the offer to, or accepthgcany State Employee of any gift from anyone
with a contract with the State, or from any person seekirtp business with the State. By execution of any resporthes
procurement, you attest, for your entire organization andnitployees or agents, that you are not aware that angi$ubhs
been offered, accepted, or promised by any employees obsgamization.

SIGNATURE OF CONTRACTOR
Name of Contractt

Print or type Individual name

Address as Prequalified

Signature of Contractor, Individually

Print or type Signer's Name

Signature of Witness

Print or type Signer's name

AFFIDAVIT MUST BE NOTARIZED

Subscribed and sworn to before me this NOTARY SEAL

day of 20

Signature of Notary Public

of County

State of

My Commission Expires:
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DEBARMENT CERTIFICATION
Conditions for certification:

1. The prequalified bidder shall provide immediate written motw the Department if at any time the
bidder learns that his certification was erroneous whesubenitted his debarment certification or
explanation filed with the Department, or has becomeneows because of changed circumstances.

2. The termscovered transaction, debarred, suspended, ineligible, lower tier covered transaction,
participant, person, primary covered transaction, principal, proposal, andvoluntarily excluded,
as used in this provision, have the meanings set out in theitioes and Coverage sections of the
rules implementing Executive Order 12549. A copy of the Fe&ari@s requiring this certification
and detailing the definitions and coverages may be obtained thenContract Officer of the
Department.

3. The prequalified bidder agrees by submitting this fotmat the will not knowingly enter into any
lower tier covered transaction with a person who is debaseshended, declared ineligible, or
voluntarily excluded from participation in NCDOT contracts esslauthorized by the Department.

4. For Federal Aid projects, the prequalified bidder furtheeegithat by submitting this form he will
include the Federal-Aid Provision titlégequired Contract Provisions Federal-Aid Construction
Contract (Form FHWA PR 1273) provided by the Department, without subsequent modification, in
all lower tier covered transactions.

5. The prequalified bidder may rely upon a certification of atigipant in a lower tier covered
transaction that he is not debarred, suspended, ineligiblglwntarily excluded from the covered
transaction, unless he knows that the certification is eotene The bidder may decide the method
and frequency by which he will determine the eligibilityhig subcontractors.

6. Nothing contained in the foregoing shall be construedduire establishment of a system of records
in order to render in good faith the certification requirgdtlis provision. The knowledge and
information of a participant is not required to excdeat which is normally possessed by a prudent
person in the ordinary course of business dealings.

7. Except as authorized in paragraph 6 herein, the Departn@sntemminate any contract if the bidder
knowingly enters into a lower tier covered transaction wifeeeson who is suspended, debarred,
ineligible, or voluntarily excluded from participation inghransaction, in addition to other remedies
available by the Federal Government.
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DEBARMENT CERTIFICATION

The prequalified bidder certifies to the best of his knowledgebelief, that he and his principals:

a.

Are not presently debarred, suspended, proposed for debarmeet#red ineligible, or voluntarily
excluded from covered transactions by any Federal departmagency;

Have not within a three-year period preceding this progmesah convicted of or had a civil
judgment rendered against them for commission of fraue @mminal offense in connection
with obtaining, attempting to obtain, or performing a pul{ieederal, State or local)
transaction or contract under a public transaction; wolabf Federal or State antitrust
statutes or commission of embezzlement, theft, fordmipery, falsification or destruction
of records; making false statements; or receiving stmieperty;

Are not presently indicted for or otherwise criminallyawilly charged by a governmental
entity (Federal, State or local) with commission asfy of the offenses enumerated in
paragraph b. of this certification; and

Have not within a three-year period preceding this proposalohador more public transactions
(Federal, State or local) terminated for cause audef

Will submit a revised Debarment Certification immedigi€his status changes and will show in his
bid proposal an explanation for the change in status.

If the prequalified bidder cannot certify that he is notadedal, he shall provide an explanation
with this submittal. An explanation will not neceslsaresult in denial of participation in a
contract.

Failure to submit a non-collusion affidavit and debarnstification will result in the prequalified
bidder's bid being considered non-responsive.

Check here if an explanation is attached to this ceatitn.
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Execution of Contract

Contract No: DN00379

County: Macon County

ACCEPTED BY THE DEPARTMENT

Proposals Engineer

Date

EXECUTION OF CONTRACT AND BONDS
APPROVED AS TO FORM:

Division Engineer

Date

Signature Sheet (Bid) - ACCEPTANCE SHEET
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