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ADDENDUM ACKNOWLEDGMENT

Each bidder is required to acknowledge receipt of an addendum issued for a specific 
project. This page is provided for the purpose of acknowledging an addendum.

FAILURE TO ACKNOWLEDGE RECEIPT OF AN ADDENDUM WILL RESULT IN THE BID NOT 
BEING READ.

In order to properly acknowledge an addendum place a mark in the box next to the respective addendum.

In addition, the bidder by affixing their signature to the signature page of the proposal is acknowledging 
that they have taken the addendum(s) into consideration when preparing their bid and that the information 
contained in the addendum will be included in the contract, if awarded by the Commission or other 
designees.
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PROPOSAL TO THE  TEXAS 
TRANSPORTATION COMMISSION

2024 SPECIFICATIONS

WORK CONSISTING OF INTERSECTION IMPROVEMENT
                                    MIDLAND   COUNTY, TEXAS

   The quantities in the proposal are approximate.  The quantities of work and materials may be increased or decreased as 
considered necessary to complete the work as planned and contemplated. 

   This project is to be completed in 70 working days and will be accepted when fully completed and finished to the 
satisfaction of the Executive Director or designee.

   Provide a proposal guaranty in the form of a Cashier’s Check, Teller’s Check (including an Official Check) or Bank 
Money Order on a State or National Bank or Savings and Loan Association, or State or Federally chartered Credit Union 
made payable to the Texas Transportation Commission in the following amount: 

THIRTEEN THOUSAND (Dollars) (      $13,000 ) 

   A bid bond may be used as the required proposal guaranty.  The bond form may be detached from the proposal for 
completion.  The proposal may not be disassembled to remove the bond form.  The bond must be in accordance with Item 
2 of the specifications.

   Any addenda issued amending this proposal and/or the plans that have been acknowledged by the bidder, become part of 
this proposal.

   By signing the proposal the bidder certifies:

1. the only persons or parties interested in this proposal are those named and the bidder has not directly or indirectly              
participated in collusion, entered into an agreement or otherwise taken any action in restraint of free competitive 
bidding in connection with the above captioned project.

2. in the event of the award of a contract, the organization represented will secure bonds for the full amount of the 
contract.

3. the signatory represents and warrants that they are an authorized signatory for the organization for which the bid is 
submitted and they have full and complete authority to submit this bid on behalf of their firm.

4. that the certifications and representations contained in the proposal are true and accurate and the bidder intends the 
proposal to be taken as a genuine government record. 

•  Signed:  **

(1) _______________________(2)_______________________(3)_______________________

Print Name:

(1) _______________________(2)_______________________(3)_______________________
Title:
(1) _______________________(2)_______________________(3)_______________________

Company:
(1) _______________________(2)_______________________(3)_______________________
•  Signatures to comply with Item 2 of the specifications.

**Note:  Complete (1) for single venture, through (2) for joint venture and through (3) for triple venture.

* When the working days field contains an asterisk (*) refer to the Special Provisions and General Notes.
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NOTICE TO CONTRACTORS

     ANY CONTRACTORS INTENDING TO BID ON ANY WORK TO BE AWARDED 
BY THIS DEPARTMENT MUST SUBMIT A SATISFACTORY “AUDITED FINANCIAL 
STATEMENT” AND “EXPERIENCE QUESTIONNAIRE” AT LEAST TEN DAYS 
PRIOR TO THE LETTING DATE.

     UNIT PRICES MUST BE SUBMITTED IN ACCORDANCE WITH ITEM 2 OF 
THE STANDARD SPECIFICATIONS OR SPECIAL PROVISION TO ITEM 2 FOR 
EACH ITEM LISTED IN THIS PROPOSAL.
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TEXAS DEPARTMENT OF TRANSPORTATION

BID BOND

KNOW ALL PERSONS BY THESE PRESENTS,

That we,  (Contractor Name) _____________________________________________________________

____________________________________________________________________________________

Hereinafter called the Principal, and (Surety Name) ___________________________________________

____________________________________________________________________________________

a corporation or firm duly authorized to transact surety business in the State of Texas, hereinafter called the 
Surety, are held and firmly bound unto the Texas Department of Transportation, hereinafter called the Obligee, in 
the sum of not less than two percent (2%) of the department’s engineer’s estimate, rounded to the nearest one 
thousand dollars, not to exceed one hundred thousand dollars ($100,000) as a proposal guaranty (amount 
displayed on the cover of the proposal), the payment of which sum will and truly be made, the said Principal and 
the said Surety, bind ourselves, our heirs, executors, administrators, successors and assigns, jointly and severally, 
firmly by these presents. 

WHEREAS, the principal has submitted a bid for the following project identified as:  

NOW, THEREFORE, if the Obligee shall award the Contract to the Principal and the  Principal shall enter into 
the Contract in writing with the Obligee in accordance with the terms of such bid, then this bond shall be null and 
void.  If in the event of failure of the Principal to execute  such Contract in accordance with the terms of such bid, 
this bond shall become the property of the  Obligee, without recourse of the Principal and/or Surety, not as a 
penalty but as liquidated damages.

Signed this _______________________________ Day of _______________________ 20_________

By:  ________________________________________________________________________________
(Contractor/Principal Name)

____________________________________________________________________________________
(Signature and Title of Authorized Signatory for Contractor/Principal)

*By: ________________________________________________________________________________
(Surety Name)

____________________________________________________________________________________
(Signature of Attorney-in-Fact)

*Attach Power of attorney (Surety) for Attorney-in-Fact Surety Seal

This form may be removed from the proposal.
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BIDDER’S CHECK RETURN

IMPORTANT

The space provided for the return address must be completed to facilitate the return of 
your bidder’s check.  Care must be taken to provide a legible, accurate, and complete return 
address, including zip code.  A copy of this sheet should be used for each different return 
address.

NOTE

Successful bidders will receive their guaranty checks with the executed contract.

RETURN BIDDERS CHECK TO (PLEASE PRINT):

IMPORTANT

PLEASE RETURN THIS SHEET IN ITS ENTIRETY

Please acknowledge receipt of this check(s) at your earliest convenience by signing below in longhand, in 
ink, and returning this acknowledgement in the enclosed self addressed envelope.

Check Received By: __________________________________ Date:  ____________________________

Title: ________________________________________________________________________________

For (Contractor's Name): ________________________________________________________________

Project _____________________________________________  County __________________________
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NOTICE TO THE BIDDER

In the space provided below, please enter your total bid amount for this project. Only this figure will be 
read publicly by the Department at the public bid opening. 

It is understood and agreed by the bidder in signing this proposal that the total bid amount entered below is 
not binding on either the bidder or the Department. It is further agreed that the official total bid amount 
for this proposal will be determined by multiplying the unit bid prices for each pay item by the 
respective estimated quantities shown in this proposal and then totaling all of the extended amounts.

$______________________________________

Total Bid Amount

 



Control                                                                                           
Project                                                                                        
Highway                                                                                               
County                                                                                                
                                                                                                              
===============================================================================================
ALT     ITEM   DESC   SP                   Bid Item Description                Unit              Quantity                Bid Price          Amount          Seq   
===============================================================================================
  

                                                                
                                                                                                               
Signed   ____________________________________________                                                          
Title      ____________________________________________                                                          
Date      ____________________________________________                                                          
                                                                                                              
Additional Signature for Joint Venture:                                                                       
                                                                                                              
Signed   ____________________________________________                                                          
Title      ____________________________________________                                                          
Date      ____________________________________________                                                          

 

Total Bid Amount _______$2,664.00________

  EXAMPLE OF BID PRICES SUBMITTED BY COMPUTER PRINTOUT

0001-03-030
STP 2000(938)HES
SH 20
EL PASO

              104       509              REMOV CONC (SDWLK)                 SY               266.400                $10.000        $2,664.00           1



                                  

                                  

                                                                                                                                                                                                                                                    

                    EXAMPLE                  EXAMPLE                   EXAMPLE                   EXAMPLE

EXAMPLES
             BID PRICES SUBMITTED BY HAND WRITTEN FORMAT

  Unit price for each plant in place

  249      014  FLEX BASE(DEL)(DENSCOT)(TY A GR4 CL2)  TON         56,787.00         14

 ALT
       ITEM-CODE

ITEM
 NO

 DESC

   NO

  S.P.

  NO.

            UNIT BID PRICE ONLY

              WRITTEN IN WORDS UNIT
     APPROX

   QUANTITIES

    DEPT

     USE

    ONLY

  190     026   RED OAK 1 1/2  - 1 3/4  GAL BB   EA                9.000          1

     
                 DLRS

                CENTS

                 DLRS

                CENTS

Unit price for each ton of Flexible Base

  430    001   001  CL  A  CONC FOR EXT STR  (CULV)    CY                45.000         27

Unit price for each cubic yard of Concrete

                 DLRS

                CENTS

  610    007   001  RDWY ILL ASSEM(TY ST 50T-8-8)(.4 KW)S    EA              13.000           7

Unit price of each Roadway Illumination Assembly

                 DLRS

                CENTS

                 EXAMPLE                  EXAMPLE                   EXAMPLE                   EXAMPLE
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PROPOSAL SHEET

Proposal Sheet
PROJECT C 887-1-41 TxDOT
COUNTY  MIDLAND FORM 234-B I-61-5M

ALT

ITEM-CODE

UNIT BID PRICE ONLY.
WRITTEN IN WORDS UNIT

APPROX
QUANTITIES

DEPT
USE

ONLY
ITEM

NO
DESC
CODE

S.P.
NO.

104 7018 REMOV CONC (CURB OR CURB & GUTTER)
DOLLARS

and CENTS

LF 150.000 1

416 7043 DRILL SHAFT (TRF SIG POLE) (30 IN)
DOLLARS

and CENTS

LF 28.000 2

416 7044 DRILL SHAFT (TRF SIG POLE) (36 IN)
DOLLARS

and CENTS

LF 32.000 3

500 7001 MOBILIZATION
DOLLARS

and CENTS

LS 1.000 4

502 7001 BARRICADES, SIGNS AND TRAFFIC HAN-
DLING

DOLLARS
and CENTS

MO 4.000 5

503 7002 PORTABLE CHANGEABLE MESSAGE SIGN
DOLLARS

and CENTS

EA 4.000 6

505 7001 TMA (STATIONARY)
DOLLARS

and CENTS

DAY 20.000 7

505 7003 TMA (MOBILE OPERATION)
DOLLARS

and CENTS

DAY 6.000 8

506 7043 BIODEG EROSN CONT LOGS (INSTL) (8")
DOLLARS

and CENTS

LF 200.000 9

506 7046 BIODEG EROSN CONT LOGS (REMOVE)
DOLLARS

and CENTS

LF 200.000 10

529 7009 CONC CURB & GUTTER (TY II)
DOLLARS

and CENTS

LF 150.000 11
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618 7030 CONDT (PVC) (SCH 40) (2")
DOLLARS

and CENTS

LF 200.000 12

618 7036 CONDT (PVC) (SCH 40) (3")
DOLLARS

and CENTS

LF 65.000 13

618 7040 CONDT (PVC) (SCH 40) (4")
DOLLARS

and CENTS

LF 30.000 14

618 7041 CONDT (PVC) (SCH 40) (4") (BORE)
DOLLARS

and CENTS

LF 330.000 15

620 7004 ELEC CONDR (NO.12) INSULATED
DOLLARS

and CENTS

LF 80.000 16

620 7008 ELEC CONDR (NO.8) INSULATED
DOLLARS

and CENTS

LF 70.000 17

620 7009 ELEC CONDR (NO.6) BARE
DOLLARS

and CENTS

LF 425.000 18

620 7010 ELEC CONDR (NO.6) INSULATED
DOLLARS

and CENTS

LF 20.000 19

624 7006 GROUND BOX TY C (162911)W/APRON
DOLLARS

and CENTS

EA 4.000 20

628 7148 ELC SRV TY D 120/240 060(NS)SS(E)SP(O)
DOLLARS

and CENTS

EA 1.000 21

636 7001 ALUMINUM SIGNS (TY A)
DOLLARS

and CENTS

SF 24.000 22

644 7001 IN SM RD SN SUP&AM TY10BWG(1)SA(P)
DOLLARS

and CENTS

EA 4.000 23

Proposal Sheet
PROJECT C 887-1-41 TxDOT
COUNTY  MIDLAND FORM 234-B I-61-5M

ALT

ITEM-CODE

UNIT BID PRICE ONLY.
WRITTEN IN WORDS UNIT

APPROX
QUANTITIES

DEPT
USE

ONLY
ITEM

NO
DESC
CODE

S.P.
NO.
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644 7073 REMOVE SM RD SN SUP&AM
DOLLARS

and CENTS

EA 3.000 24

666 7024 REFL PAV MRK TY I (W)8"(SLD)(100MIL)
DOLLARS

and CENTS

LF 1,100.000 25

666 7036 REFL PAV MRK TY I (W)24"(SLD)(100MIL)
DOLLARS

and CENTS

LF 119.000 26

666 7042 REFL PAV MRK TY I (W)(ARROW)(100MIL)
DOLLARS

and CENTS

EA 4.000 27

666 7066 REFL PAV MRK TY I (W)(WORD)(100MIL)
DOLLARS

and CENTS

EA 4.000 28

666 7408 REFL PAV MRK TY I (W)6"(BRK)(100MIL)
DOLLARS

and CENTS

LF 800.000 29

666 7423 REFL PAV MRK TY I (Y)6"(SLD)(100MIL)
DOLLARS

and CENTS

LF 3,600.000 30

672 7002 REFL PAV MRKR TY I-C
DOLLARS

and CENTS

EA 66.000 31

672 7004 REFL PAV MRKR TY II-A-A
DOLLARS

and CENTS

EA 142.000 32

677 7001 ELIM EXT PM & MRKS (4")
DOLLARS

and CENTS

LF 960.000 33

677 7002 ELIM EXT PM & MRKS (6")
DOLLARS

and CENTS

LF 3,212.000 34

677 7004 ELIM EXT PM & MRKS (8")
DOLLARS

and CENTS

LF 303.000 35

Proposal Sheet
PROJECT C 887-1-41 TxDOT
COUNTY  MIDLAND FORM 234-B I-61-5M

ALT

ITEM-CODE

UNIT BID PRICE ONLY.
WRITTEN IN WORDS UNIT

APPROX
QUANTITIES

DEPT
USE

ONLY
ITEM

NO
DESC
CODE

S.P.
NO.
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677 7008 ELIM EXT PM & MRKS (24")
DOLLARS

and CENTS

LF 41.000 36

677 7009 ELIM EXT PM & MRKS (ARROW)
DOLLARS

and CENTS

EA 2.000 37

677 7015 ELIM EXT PM & MRKS (WORD)
DOLLARS

and CENTS

EA 2.000 38

680 7002 INSTALL HWY TRF SIG (ISOLATED)
DOLLARS

and CENTS

EA 1.000 39

682 7001 VEH SIG SEC (12")LED(GRN)
DOLLARS

and CENTS

EA 12.000 40

682 7002 VEH SIG SEC (12")LED(GRN ARW)
DOLLARS

and CENTS

EA 4.000 41

682 7003 VEH SIG SEC (12")LED(YEL)
DOLLARS

and CENTS

EA 12.000 42

682 7004 VEH SIG SEC (12")LED(YEL ARW)
DOLLARS

and CENTS

EA 2.000 43

682 7005 VEH SIG SEC (12")LED(RED)
DOLLARS

and CENTS

EA 12.000 44

682 7006 VEH SIG SEC (12")LED(RED ARW)
DOLLARS

and CENTS

EA 4.000 45

682 7042 BACKPLATE W/REF BRDR(3 
SEC)(VENT)ALUM

DOLLARS
and CENTS

EA 10.000 46

682 7043 BACKPLATE W/REF BRDR(4 
SEC)(VENT)ALUM

DOLLARS
and CENTS

EA 4.000 47

Proposal Sheet
PROJECT C 887-1-41 TxDOT
COUNTY  MIDLAND FORM 234-B I-61-5M

ALT

ITEM-CODE

UNIT BID PRICE ONLY.
WRITTEN IN WORDS UNIT

APPROX
QUANTITIES

DEPT
USE

ONLY
ITEM

NO
DESC
CODE

S.P.
NO.
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684 7031 TRF SIG CBL (TY A)(14 AWG)(5 CONDR)
DOLLARS

and CENTS

LF 230.000 48

684 7033 TRF SIG CBL (TY A)(14 AWG)(7 CONDR)
DOLLARS

and CENTS

LF 200.000 49

684 7038 TRF SIG CBL (TY A)(14 AWG)(12 CONDR)
DOLLARS

and CENTS

LF 425.000 50

685 7006 REMOV RDSD FLSH BCN AM (SOLAR 
PWRD)

DOLLARS
and CENTS

EA 2.000 51

686 7025 INS TRF SIG PL AM (S)1 ARM(24')
DOLLARS

and CENTS

EA 1.000 52

686 7033 INS TRF SIG PL AM(S)1 ARM(32')
DOLLARS

and CENTS

EA 1.000 53

686 7045 INS TRF SIG PL AM(S)1 ARM(44')
DOLLARS

and CENTS

EA 1.000 54

686 7047 INS TRF SIG PL AM(S)1 ARM(44')LUM
DOLLARS

and CENTS

EA 1.000 55

6007 7001 BBU SYSTEM (EXTERNAL BATTERY CABI-
NET)

DOLLARS
and CENTS

EA 1.000 56

6015 7001 INSTALLATION OF CELLULAR MODEM
DOLLARS

and CENTS

EA 1.000 57

6017 7014 VDS (HVDS) (VIVDS AND RVDS)
DOLLARS

and CENTS

EA 1.000 58

6018 7002 CCTV FIELD EQUIPMENT (DIGITAL)
DOLLARS

and CENTS

EA 1.000 59

Proposal Sheet
PROJECT C 887-1-41 TxDOT
COUNTY  MIDLAND FORM 234-B I-61-5M

ALT

ITEM-CODE

UNIT BID PRICE ONLY.
WRITTEN IN WORDS UNIT

APPROX
QUANTITIES

DEPT
USE

ONLY
ITEM

NO
DESC
CODE

S.P.
NO.
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6018 7003 CCTV MOUNT (POLE)
DOLLARS

and CENTS

EA 1.000 60

Proposal Sheet
PROJECT C 887-1-41 TxDOT
COUNTY  MIDLAND FORM 234-B I-61-5M

ALT

ITEM-CODE

UNIT BID PRICE ONLY.
WRITTEN IN WORDS UNIT

APPROX
QUANTITIES

DEPT
USE

ONLY
ITEM

NO
DESC
CODE

S.P.
NO.
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CERTIFICATION OF INTEREST IN OTHER BID 
PROPOSALS FOR THIS WORK

By signing this proposal, the bidding firm and the signer certify that the following information, as 
indicated by checking “Yes” or “No” below, is true, accurate, and complete.

A. Quotation(s) have been issued in this firm's name to other firm(s) interested
in this work for consideration for performing a portion of this work. 

________   YES

________    NO 

B. If this proposal is the low bid, the bidder agrees to provide the following 
information prior to award of the contract.

1. Identify firms which bid as a prime contractor and from which the bidder
 received quotations for work on this project.

2. Identify all the firms which bid as a prime contractor to which the bidder 
gave quotations for work on this project.

 



ENGINEER SEAL

 

          Control

          Project

          Highway

          County

The enclosed Texas Department of Transporta-
tion Specifications, Special Specifications, Special 
Provisions, General Notes and Specification Data 
in this document have been selected by me, or 
under my responsible supervision as being appli-
cable to this project.  Alteration of a sealed docu-
ment without proper notification to the 
responsible engineer is an offense under the 
Texas Engineering Practice Act.

         The seal appearing on this
        document was authorized by

0887-01-041

C 887-1-41

FM 307

MIDLAND

 Carlye Louise Lide

149671

Carlye Louise Lide, P.E.
   SEPTEMBER 17, 2024



County: MIDLAND 
Highway: FM 307 

Sheet:  
Control: 0887-01-041 

General Notes Sheet: A 

Contractor questions on this project are to be addressed to the following individual(s): 
ODA-PreLettingQuestions@txdot.gov 

Questions may be submitted via the Letting Pre-Bid Q&A web page.  This webpage can be accessed 
from the Notice to Contractors dashboard located at the following Address: 
https://tableau.txdot.gov/views/ProjectInformationDashboard/NoticetoContractors 

All contractor questions will be reviewed by the Engineer. All questions and any corresponding 
responses that are generated will be posted through the same Letting Pre-Bid Q&A web page.   

The Letting Pre-Bid Q&A web page for each project can be accessed by using the dashboard to 
navigate to the project you are interested in by scrolling or filtering the dashboard using the controls 
on the left. Hover over the blue hyperlink for the project you want to view the Q&A for and click on 
the link in the window that pops up.  

Item 5: Control of the Work 

The following TxDOT Department standards have been modified for this project: None. 

For any structures containing bird nests, schedule all work to complete the demolition of the existing 
structures identified in the plans between September 15, 2025 and March 15, 2026. Failure to 
complete this work during the specified timeframe may cause construction delays due to 
environmental regulations.  

The existing alignment is the control for the Contractor staking.  Establish reference points for the 
control prior to removing the existing surface.  

Use Method C for construction surveying. 

In the event the finished surface does not conform to the typical sections or does not meet the 
required IRI, rework the non-conforming area to the limits necessary and employ additional survey 
control as directed.    

Item 6: Control of Materials 

Restrict storage of equipment and materials to approved areas.  The Engineer will not approve 
storage in any TxDOT yard.  

Promptly and properly dispose of any waste generated from servicing equipment on the project. 

Item 7: Legal Relations and Responsibilities 

If access to the project is required through a new or unapproved driveway (i.e. Material source, 
stockpile location, field office, etc.), obtain an approved “Permit to Construct Access Driveway 
Facilities on Highway Right Of Way” (TxDOT Form 1058) before beginning any construction 
operations.  



County: MIDLAND 
Highway: FM 307 

Sheet:  
Control: 0887-01-041 

General Notes Sheet: B 

Utilities (public, private and TxDOT) exist throughout the project.  Prior to any excavation, 
investigate to determine the utility locations within the project right of way.  Contact the TxDOT 
Odessa Traffic Operations shop at 432-498-4690 to investigate and determine the location of any 
TxDOT utility that may exist within the project right of way.  Exercise caution when excavating in 
areas where investigations have determined that utilities exist. The contractor is responsible for 
maintaining utility markings.  

No significant traffic generator events identified. 

As an element of ensuring public safety and convenience under Article 7.2.4, the Contractor is 
hereby directed to open all closed lanes and shoulder and remove all traffic control devices from any 
areas where work is not being actively performed unless overnight traffic control is required and 
approved by the engineer. Removed devices must be stored outside of the clear zones near the right 
of way line or removed from the right of way line entirely.  

At any time during construction that a previously installed crash cushion is damaged by the 
traveling public and is requested to be repaired by the Engineer, the repair will be paid at the 
same unit cost as the original installation.  

Item 8: Prosecution and Progress 

The following portions of the plans may affect the Contractor's planned construction sequencing. The 
Contractor’s attention is directed to the appropriate plan sheet or standard sheet.  

-Traffic Control Plan

-Storm Water Pollution Prevention Plan

-Environmental Permit, Issues And Commitments (EPIC)

-Railroad Exhibits and/or Notes

Maintain ingress and egress to side streets and private property at all times. 

Maintain ingress and egress to the frontage roads at all times.  

Initiate the installation of Item 628 “Electrical Services” as part of the initial work sequence to allow 
TxDOT the lead-time necessary for coordination with utility companies to establish and provide for 
electrical service(s) proposed for this project.  

Working day charges will start May 5, 2025. 

Working days will be computed and charged in accordance with Article 8. 3.1.4. “Standard 
Workweek.”  

90 day lead time is needed to allow for sufficient time to obtain and produce materials needed for 
various bid items in this project.  



County: MIDLAND 
Highway: FM 307 

Sheet:  
Control: 0887-01-041 

General Notes Sheet: C 

Item 416: Drilled Shaft Foundations 

 Rocky soil conditions may be encountered. Any boring logs shown in the plans are not indicative of 
all soil conditions that will be encountered. No additional compensation will be paid for excavation 
or drilling under hard soil conditions. Additional equipment to achieve grades and depths may be 
required.  

Item 502: Barricades, Signs, and Traffic Handling 

Stop work immediately if any major traffic control element such as an advanced warning flashing 
panel or TMA or PCMS is not in good working order or control setup.  

Maintain "No Center Line", "Do Not Pass" and "Pass With Care" signs until the permanent lane 
markings have been placed in accordance with plans. Use Shoulder Drop-Off (CW8-9A) signs 
during construction when shoulder drop-off conditions are 3 inches or greater or as directed.  
Placement shall be in accordance with the “Texas Manual on Uniform Traffic Control Devices”. 

Place chevrons, at a minimum, on every other drum used for outsides of curves, merging tapers and 
shifting tapers.  

Vertical panels shall be self-righting. 

The Contractor Force Account “Safety Contingency” that has been established for this project is 
intended to be utilized for work zone enhancements, to improve the effectiveness of the Traffic 
Control Plan, that could not be foreseen in the project planning and design stage. These 
enhancements will be mutually agreed upon by the Engineer and the Contractor’s Responsible 
Person based on weekly or more frequent traffic management reviews on the project. The Engineer 
may choose to use existing bid items if it does not slow the implementation of enhancement.  

When construction operations result in a drop-off of more than 2 inches, a 3:1 or flatter slope will be 
required. The slope must be constructed with a compacted material capable of supporting vehicles as 
approved by the Engineer. This work shall be done expeditiously during daylight hours. Flaggers and 
appropriate signing to safely guide traffic through the work area will be required as directed by the 
Engineer. This shall be considered subsidiary to Item 502.  

Item 503: Portable Changeable Message Sign 

PCMS shall be placed in operation a minimum of one (1) week prior to construction. Location(s) and 
duration for PCMS shall be as directed by the Engineer;  

When message boards are paid by the EACH, payment for each message board will be for the 
duration of the project regardless of traffic control phases. Use of the same message board will not be 
paid more than once.  

Item 505: Truck Mounted Attenuator (TMA) and Trailer Attenuator (TA) 

General Note 6 of TCP (2-4)-18 provides for additional shadow vehicle(s) with truck mounted 
attenuator (TMA); one (1) additional shadow vehicle with TMA is included in the basis of estimate 
for this operation.  The shadow vehicle(s) with TMA specified on the traffic control plan as 
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Sheet:  
Control: 0887-01-041 

General Notes Sheet: D 

“required” plus the ‘additional shadow vehicle’ is the quantity that has been estimated for this 
operation.   

Basis of Estimate for Stationary TMAs 

TMA(Stationary) 

Phase Standard Required Additional TOTAL 

TCP (2-4)-18 1 1 

WZ (BTS-1)-13 1 1 

There are no General Notes for additional shadow vehicle(s) with truck mounted attenuator (TMA) 
on TCP (3-1)-13; the shadow vehicle(s) with TMA specified on the traffic control plan as “required” 
is the quantity that has been estimated for this operation.   

There are no General Notes for additional shadow vehicle(s) with truck mounted attenuator (TMA) 
on TCP (3-3)-14; the shadow vehicle(s) with TMA specified on the traffic control plan as “required” 
is the quantity that has been estimated for this operation.   

Basis of Estimate for Mobile TMAs 

TMA(Mobile) 

Standard Required Additional TOTAL 

TCP(3-1)-13 2 2 

TCP(3-3)-14 2 2 

The Contractor will be responsible for determining if one or more operations will be ongoing at the 
same time to determine the total number of TMAs needed for the project.  

Item 506: Temporary Erosion, Sedimentation, and Environmental Controls 

In accordance with the Construction General Permit (CGP), erosion control and stabilization 
measures should be initiated as soon as practicable to include (list what our stabilization measures are 
– for example, replacing topsoil from windrow, erosion control blankets, seeding, etc.)

It is not anticipated that erosion control devices will be needed on this project.  In the event that 
devices are needed, the Storm Water Pollution Prevention Plan shall consist of using the following 
items and/or items as directed by the Engineer.  Payment for the work may be determined in 
accordance with Item 4, Article 4. "Changes in the Work".  

-Temporary Sediment Control Fence

-Rock Filter Dams
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-Biodegradable Erosion Control Logs

-Construction Exits

-Earthwork For Erosion Control

The total disturbed area for this project is 0.188 Acres.  The disturbed area in this project, all project 
locations in the contract, and Contractor Project Specific Locations (PSLS), within 1 mile of the 
project limits, for the contract will further establish the authorization requirements for storm water 
discharges.  The department will obtain an authorization to discharge storm water from the Texas 
Commission On Environmental Quality (TCEQ) for the construction activities shown on the plans. 
The Contractor is to obtain any required authorization from the TCEQ for any Contractor PSLS for 
construction support activities on or off the right of way.  When the total area disturbed for all 
projects in the contract and PSLS within 1 mile of the project limits exceeds 5 acres, provide a copy 
of the Contractor NOI for PSLS on the right of way, to the Engineer (or to the appropriate MS4 
operator when on an off-state system route).  

Upon acceptance of the project, all SW3P devices will become property of the State and maintenance 
responsibility is transferred to the State until final stabilization is attained.  

When applying cement for emulsion, asphalt treatment, or any other soil stabilization, sprinkle 
water as needed to control cement from blowing and contaminating adjacent vegetation and 
waters.  

Item 529: Concrete Curb, Gutter, and Combined Curb And Gutter 

Use and place approved expansion joint material between the existing curb and the proposed curb 
and at least every 50 feet in the proposed curb sections.  

Use polypropylene fiber reinforcing when required at a rate of 1.5 lbs/cy in lieu of wire reinforcing. 

Polypropylene fibers may not be used in lieu of reinforcing steel.  

After construction, restore the adjacent surface to a condition approved by the Engineer.  Consider 
this work subsidiary to this bid item.  

Item 618: Conduit 

Place a single continuous piece of warning tape in accordance with this item along the entire length 
of each underground conduit installation.  Locate warning tape approximately twelve inches above 
conduit as indication that a buried electrical line exists below the tape.  Cement stabilized backfilled 
conduit is exempt from this requirement.  Comply with warning tape requirements for any 
installation of buried conduit, including portions of conduit located outside of cement stabilized 
backfill.  

When shown on the plans as bored conduit, install conduit by an approved directional boring method. 

Maintain a minimum 24” depth from finish grade to top of conduit for conduit proposed beneath 
pavement.  
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Use an approved ditching method.  Place and backfill conduit proposed beneath existing pavement in 
accordance with the section shown in the plans.  Schedule and complete work so that all lanes open 
to traffic at night.  

For conduit raceways that are intended to remain empty or unused, extend the lower end of conduit 
from the face of the foundation to a minimum of 1’ beyond the edge of the foundation or the riprap 
apron, whichever is farthest, and use conduit cap fittings for both ends of conduit.  Do not glue caps 
or use duct tape when capping ends of conduit raceways that are intended to remain empty.  Prevent 
dirt and debris from entering raceways during construction by temporarily capping both ends of open 
raceways. Other than conduit raceways that are intended to remain unused, fit each exposed end of 
raceways with a bushing.  Where steel raceway is used, install a ground-type bushing and connect the 
bushing and ground rod with a bonding jumper.  

Item 620: Electrical Conductors 

Note the requirements of Item 7, Article 18. Electrical Requirements, of the standard specifications. 

Do not exceed four hundred and fifty feet (450’) between ground boxes where conduit and conductor 
is used.  

Item 628: Electrical Services 

Initiate and complete the construction of all electrical services at the earliest possible time to 
facilitate lead-time required to coordinate with utility companies and establish power for the 
proposed electrical service(s.)  

Before construction or installation of any electrical service(s) on this project, contact TxDOT Odessa 
Traffic Operations shop at 432-498-4690 to facilitate coordination with the appropriate energy 
company or companies.  

Physically identify the location for each proposed electrical service on the project, and request the 
physical address for each proposed electrical service identified; the Engineer will provide the 
physical address for each respective location.  Permanently mark the physical address of any 
proposed electrical service on the respective meter base lid.  Use one of two methods for permanent 
marking.  For the preferred method of marking, use an approved die-stamp, with a minimum ½” 
height of alpha-numeric characters and stamp physical address on meter base lid.  After stamping, 
apply coating of zinc-rich paint to the stamped area.  Do not damage meter base.  Replace meter base 
if determined by the Engineer as damaged or unacceptable.  No additional compensation will be 
made for replacement of meter bases in the event an unacceptable determination is made.  When 
approved, use an alternate method of marking by providing a brass or aluminum plate tag with the 
physical address embossed by a machine-stamp process.  Affix this tag to the meter base by a method 
approved by the Engineer.  Provide a sample of a stamped plate tag for approval of this alternate 
method.  The permanent physical address is required to be marked on the meter base prior to 
initiation of electrical service.  Materials, labor, tools, equipment and incidentals necessary to 
complete this work will be considered as subsidiary to Item 628, “Electrical Services”.  

Use materials from the Prequalified Material Producer Lists as shown on the Texas Department of 
Transportation (TxDOT) – Construction Division’s (CST) Material Producer List.  See TxDOT 
website (www.TxDOT.gov) - business > resources > material producer list - for list of prequalified 
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manufacturers. Category is “Roadway Illumination and Electrical Supplies.”  No substitutions will be 
allowed for materials found on this list.”   

For incidental material and parts necessary for construction of electrical services, including the 
service entrance weather-head, rigid metal conduit (RMC) and PVC conduit, conduit fittings, service 
conductors, circuit breakers, ground rods and clamps, grounding bushing(s), and mounting hardware 
including straps and channel brackets for conduit support, furnish products and/or materials that 
comply with the plans and specifications.  Prior to construction of any electrical service, submit to 
the Engineer respective catalog cut sheets for incidental materials and parts.  Electrical services 
constructed of materials or parts which do not comply with the plans and specifications will be cause 
for rejection of a portion or all of the work.  

Install photocell(s) facing north when practical. 

Item 644: Small Roadside Sign Assemblies 

All new sign supports for stop and yield signs will have a 12” red strip of Type C High Specific 
Intensity Reflective tape.  Place the top of the tape 4’ above the edge of the roadway.  This work will 
not be paid for directly and will be subsidiary to the pertinent bid item.  

For standard small sign details and dimensions, refer to the “Standard Highway Sign Designs for 
Texas (SHSD)”; a supplement to the Texas Manual on Uniform Traffic Control Devices 
(TMUTCD)".  

Locate and mark existing reference marker(s) perpendicular to the road and along the right of way, or 
as directed, prior to removal. Erect new reference marker(s) at the original location, upon completion 
of construction.   

Only bolt clamp style slip bases will be allowed for sign assemblies. Set screws will not be allowed. 

Item 656: Foundations for Traffic Control Devices 

Install a 5/8" x 8' copper clad ground rod in all signal poles and signal controller foundations, and 
make a system ground connection at the ground rod in addition to the ground connection required by 
the standard sheet, “Traffic Signal Controller Slab And Base”.  Maintain two inches (2") of ground 
rod extension above the finish surface of the foundation.  Material, labor, tools, and incidentals 
necessary to provide and install this ground rod are considered subsidiary to the various bid items.  

Item 666 Retroreflectorized Pavement Markings 

Type I markings shall meet the minimum retroreflectivity values defined by Article 666.4.5.1 
Retroreflectivity Requirements.   

Place Type I pavement markings with a ribbon-gun application. Ribbon gun will not be required on 
sealcoat surfaces.  

Measure thickness for markings in accordance with Tex-854-B using usage rates (Part II). 
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Item 672: Raised Pavement Markers 

Do not place raised pavement markers until the micro-surfacing has cured a minimum of 48 hours. 

Item 677: Eliminating Existing Pavement Markings and Markers 

Submit eliminating plan for approval by the Engineer in accordance with Item 677.  

Use Surface Treatment Method to eliminate existing pavement markings and markers.  

Furnish Class B Grade 4 aggregate for the surface treatment and apply at a rate of 100 SY/CY or as 
directed by the Engineer.  

Furnish AC 20-5TR/AC 20XP binder during warm weather and apply at a rate of 0.25 GAL/SY or as 
directed by the Engineer.  

Furnish CRS-2P binder during cold weather and apply at a rate of 0.4 GAL/SY or as directed by the 
Engineer.  

Item 680: Highway Traffic Signals 

Wire signal installations to operate in accordance with the phase diagrams shown in the plans. Set 
time intervals as directed.  

Use aluminum signal heads and components for this project. 

Provide an approved technician who is available at all times by an on-call basis for maintenance of 
any installed signal equipment during the period of time in which installed signals are operating, 
including the test period for this project.  

Provide a minimum length of 24" for each signal cable in each signal pole. All conductors are to be 
continuous without splices between terminals.  

Remove existing foundations which are to be abandoned a minimum of one foot (1') below subgrade 
or two feet (2') below natural ground.  This work is considered subsidiary to Item 680, "Highway 
Traffic Signals".  

When D3-1 signs are required, provide one piece 0.080" (80 mil) thick aluminum alloy sheet sign 
blank with Type C (high specific intensity) green sign background and Type C (high specific 
intensity) white letters, border, and/or symbols in accordance with the details shown on the plans. 
Initially operate traffic signals at new locations in flash mode until such time as is approved so that 
phase sequencing may be initiated.  

Ensure the safe movement of traffic through any intersection where construction renders an existing 
traffic signal inoperable.  Enlist off-duty law enforcement officers to assist in maintaining safe and 
efficient traffic movement through a disabled signalized intersection.  Give the Engineer 48 hours 
advance notification prior to disabling any traffic signal and at that time inform the Engineer of the 
method or methods of ensuring safe movement of traffic through the intersection.  Enlistment of off-
duty law enforcement will not be paid for directly, but is considered subsidiary to this bid item.  
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Changes in the locations of poles, conduit, pull boxes, or other items as shown on the plans may be 
made in those instances deemed necessary, or when requested by the Contractor and approved.  

Replace any LEDs that fail during the thirty (30) day test period in a timely manner.  Equipment and 
incidentals necessary for replacement of failed LEDs are considered subsidiary to the various bid 
items and will not be paid for directly 

Supply a TS-2 Type 1 traffic signal controller assembly with an Intelight X3 Controller. Verify the 
controller has Ethernet capability, an internal embedded web page (web server), along with internal 
Power over Ethernet (POE), and 4 port harden internal Ethernet switch. The web browser and 
controller must have the capability to have separate passwords and both are I.P. addressable. Provide 
the controller with the latest firmware release. Provide the software and all necessary components for 
an intelligent detection control system. Provide Cabinet Option 4 as defined by DMS-11170.  

Item 682: Vehicle and Pedestrian Signal Heads 

Replace any LEDs that fail during the thirty (30) day test period in a timely manner.  Equipment and 
incidentals necessary for replacement of failed LEDs are considered subsidiary to the various bid 
items and will not be paid for directly.  

Use aluminum signal heads and components for this project. 

Item 684: Traffic Signal Cables 

Attach permanent non-metallic tags to each signal cable in the access compartment of each signal 
pole and inside the traffic signal controller cabinet.  Conductor(s) and/or cable(s) which connects 
signal heads to the terminal block will be tagged to indicate which specific signal head is being 
served.  Signal cable at the traffic signal controller cabinet will be tagged to identify separate signal 
phases.  Material, labor, tools, equipment, and incidentals are necessary to perform this work are 
subsidiary to the various bid items.  

Item 690: Maintenance of Traffic Signals 

Salvage signal equipment as determined.  Salvaged signal equipment will be delivered to the Odessa 
District Signal Shop located at: 

3901 East Highway 80 
Odessa, Texas   79761 
(432) 498-4960

Equipment to be salvaged: 

Solar service pole assembly including solar panels, solar panel poles, and solar cabinets for the 
flashing beacon assemblies on two (2) side street approaches.  
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Item 6017: Multi-Sensor Vehicle Detection System for Signalized Intersection 

Supply Iteris Hybrid Vehicle Detection System (HVDS)(video imaging and radar 
combination)cameras, edge connect module, color monitor, BNC to RCA cable for color monitor, as 
well as any components needed to make the system functional.   

The Hybrid Vehicle Detection System (HVDS) is being paid for as one unit in accordance with Item 
6017 and includes but not limited to: 

 4 – Cameras 
     2 – Processors 
1 - Edge Connect (per 2 Processors) 

 1 – Color Monitor 
*Coaxial Cable
System Set-up

*See plan sheets for coaxial quantity.

HVDS cameras shall be installed directly to the mast arm in accordance with the details shown in the 
plans and shall be capable of monitoring 3 to 4 lanes of oncoming traffic utilizing detection zones 
that accommodate the initial 200 feet of approaching traffic.  Detection zone sizes will simulate the 
operation of a 6’ x 6’ and a 6’ x 40’ inductive loop.  

The HVDS will be tested in a typical intersection application. 

The contractor shall provide ample personnel, equipment and any necessary incidentals to perform 
testing for detection accuracy, count and flow rate accuracy, speed accuracy, occupancy accuracy 
and classification accuracy of the HVDS in accordance with this item and as directed by the 
Engineer.  

Disconnecting and reconnecting of video output cable from one output port to another as a method of 
switching video monitoring will not be allowed.  A toggle switch or multiple monitors shall be 
required to provide an acceptable method of switching video outputs.  
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                                                    CONTROL :  0887-01-041              
                                                    PROJECT :  C 887-1-41               
                                                    HIGHWAY :  FM 307                   
                                                    COUNTY  :  MIDLAND                  
                                                                                        
                                                                                        
                                                                                        
                                                                                        
                                  TEXAS DEPARTMENT OF TRANSPORTATION                    
                                                                                        

GOVERNING SPECIFICATIONS AND SPECIAL PROVISIONS
                                                                                        
                                                                                        
                 ALL SPECIFICATIONS AND SPECIAL PROVISIONS APPLICABLE TO THIS PROJECT   
                 ARE IDENTIFIED AS FOLLOWS:                                             
                                                                                        
                 STANDARD SPECIFICATIONS:  ADOPTED BY THE TEXAS DEPARTMENT OF           
                 ------------------------  TRANSPORTATION  SEPTEMBER 1, 2024.           
                                           STANDARD SPECIFICATIONS ARE INCORPORATED     
                                           INTO THE CONTRACT BY REFERENCE.              
                                                                                        
                 ITEMS  1 TO 9 INCL., GENERAL REQUIREMENTS AND COVENANTS                
                 ITEM 104  REMOVING CONCRETE                                            
                 ITEM 416  DRILLED SHAFT FOUNDATIONS <405><420><421><423><440><448>     
                 ITEM 500  MOBILIZATION                                                 
                 ITEM 502  BARRICADES, SIGNS, AND TRAFFIC HANDLING <503><505><510>      
                 ITEM 503  PORTABLE CHANGEABLE MESSAGE SIGN                             
                 ITEM 505  TRUCK-MOUNTED ATTENUATOR (TMA) AND TRAILER ATTENUATOR (TA)   
                 ITEM 506  TEMPORARY EROSION, SEDIMENTATION, AND ENVIRONMENTAL          
                           CONTROLS <161><432><556>                                     
                 ITEM 529  CONCRETE CURB, GUTTER, AND COMBINED CURB AND GUTTER <360>    
                           <420><421><440>                                              
                 ITEM 618  CONDUIT <400><445><476>                                      
                 ITEM 620  ELECTRICAL CONDUCTORS <610><628>                             
                 ITEM 624  GROUND BOXES <420><421><432><440><618><620>                  
                 ITEM 628  ELECTRICAL SERVICES <441><445><449><618><620><627><656>      
                 ITEM 636  SIGNS                                                        
                 ITEM 644  SMALL ROADSIDE SIGN ASSEMBLIES <421><440><441><442><445>     
                           <636><656>                                                   
                 ITEM 666  RETROREFLECTORIZED PAVEMENT MARKINGS <316><502><662><667>    
                           <677><678>                                                   
                 ITEM 672  RAISED PAVEMENT MARKERS <677><678>                           
                 ITEM 677  ELIMINATING EXISTING PAVEMENT MARKINGS AND MARKERS <300>     
                           <302><315><316>                                              
                 ITEM 680  HIGHWAY TRAFFIC SIGNALS <416><450><531><610><618><620>       
                           <621><624><625><628><636><656><682><684><686><687><688>      
                 ITEM 682  VEHICLE AND PEDESTRIAN SIGNAL HEADS                          
                 ITEM 684  TRAFFIC SIGNAL CABLES <625><680><690>                        
                 ITEM 685  ROADSIDE FLASHING BEACON ASSEMBLIES <441><442><445><449>     
                           <618><620><621><622><624><628><636><656><682><684><687>      
                 ITEM 686  TRAFFIC SIGNAL POLE ASSEMBLIES (STEEL) <416><421><441>       
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                           <442><445><449>                                              
                                                                                        
                                                                                        
                 SPECIAL PROVISIONS:  SPECIAL PROVISIONS WILL GOVERN AND TAKE           
                 ------------------   PRECEDENCE OVER THE SPECIFICATIONS ENUMERATED     
                                      HEREON WHEREVER IN CONFLICT THEREWITH.            
                                                                                        
                                                                                        
                 SPECIAL LABOR PROVISIONS FOR STATE PROJECTS (000---005)                
                 SPECIAL PROVISION "NONDISCRIMINATION" (000---001)                      
                 SPECIAL PROVISION "NOTICE OF CONTRACTOR PERFORMANCE EVALUATIONS"       
                                      (000---016)                                       
                 SPECIAL PROVISION "CERTIFICATE OF INTERESTED PARTIES (FORM 1295)"      
                                      (000---017)                                       
                 SPECIAL PROVISION "SMALL BUSINESS ENTERPRISE IN STATEFUNDED PROJECTS"  
                                      (000---019)                                       
                 SPECIAL PROVISION "SCHEDULE OF LIQUIDATED DAMAGES" (000---031)         
                 SPECIAL PROVISION  TO ITEM     8  (008---005)                          
                                                                                        
                                                                                        
                 SPECIAL SPECIFICATIONS:                                                
                 ----------------------                                                 
                                                                                        
                 ITEM 6007 BATTERY BACK-UP SYSTEM FOR SIGNAL CABINETS <420><620>        
                 ITEM 6015 INSTALLATION OF CELLULAR MODEM                               
                 ITEM 6017 MULTI-SENSOR VEHICLE DETECTION SYSTEM FOR SIGNALIZED         
                           INTERSECTION                                                 
                 ITEM 6018 DIGITAL CLOSED-CIRCUIT TELEVISION (CCTV) FIELD EQUIPMENT     
                                                                                        
                                                                                        
                 GENERAL:  THE ABOVE-LISTED SPECIFICATION ITEMS ARE THOSE UNDER WHICH   
                 -------   PAYMENT IS TO BE MADE.  THESE, TOGETHER WITH SUCH OTHER      
                           PERTINENT ITEMS, IF ANY, AS MAY BE REFERRED TO IN THE ABOVE- 
                           LISTED SPECIFICATION ITEMS, AND INCLUDING THE SPECIAL        
                           PROVISIONS LISTED ABOVE, CONSTITUTE THE COMPLETE SPECIFI-    
                           CATIONS FOR THIS PROJECT.                                    
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CHILD SUPPORT STATEMENT

Under Section 231.006,  Family Code, the vendor or applicant certifies that the 
individual or business entity named in this contract, bid, or application is not ineligible to 
receive the specified grant, loan, or payment and acknowledges that this contract may be 
terminated and payment may be withheld if this certification is inaccurate. 

 



 

 

 

CONFLICT OF INTEREST CERTIFICATION 
 
Pursuant to Texas Government Code Section 2261.252(b), the Department is prohibited from entering into 
contracts in which Department officers and employees have a financial interest.  
 
By signing the Contract, the Contractor certifies that it is not prohibited from entering into a Contract with 
the Department as a result of a financial interest as defined under Texas Government Code Section 
2261.252(b), and that it will exercise reasonable care and diligence to prevent any actions or conditions 
that could result in a conflict of interest with the Department. 
 
The Contractor also certifies that none of the following individuals, nor any of their family members within 
the second degree of affinity or consanguinity, owns 1% or more interest or has a financial interest as 
defined under Texas Government Code Section 2261.252(b) in the Contractor: 
 
 Any member of the Texas Transportation Commission; and 
 The Department’s Executive Director, General Counsel, Chief of Procurement and Field Support 

Operations, Director of Procurement, and Director of Contract Services. 

Violation of this certification may result in action by the Department. 

 



E-VERIFY CERTIFICATION 
 
 
Pursuant to Texas Transportation Code §223.051, all TxDOT contracts for construction, maintenance, or 
improvement of a highway must include a provision requiring Contractors and subcontractors to use the 
U.S. Department of Homeland Security’s E-Verify system to determine employment eligibility. By signing 
the contract, the Contractor certifies that prior to the award of the Contract: 
 

  
 

the Contractor has registered with and will, to the extent permitted by law, utilize the United 
States Department of Homeland Security’s E-Verify system during the term of the Contract to 
determine the eligibility of all persons hired to perform duties within Texas during the term of 
the agreement; and 

  
 

the Contractor will require that all subcontractors also register with and, to the extent 
permitted by law, utilize the United States Department of Homeland Security’s E-Verify 
system during the term of the subcontract to determine the eligibility of all persons hired to 
perform duties within Texas during the term of the agreement. 

 
Violation of this requirement constitutes a material breach of the Contract, subjects a subcontractor to 
removal from the Contract, and subjects the Contractor or subcontractors to possible sanctions in 
accordance with Title 43, Texas Administrative Code, Chapter 10, Subchapter F, “Sanctions and 
Suspension for Ethical Violations by Entities Doing Business with the Department.” 
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Certification Regarding Disclosure of Public Information

Pursuant to Subchapter J, Chapter 552, Texas Government Code, contractors executing a contract with a

governmental body that results in the expenditure of at least $1 million in public funds must:

1) preserve all contracting information* as provided by the records retention requirements applicable

    to Texas Department of Transportation (TxDOT) for the duration of the contract,

2) on request of TxDOT, promptly provide any contracting information related to the contract that is in

    the custody or possession of the entity, and

3) on completion of the contract, either:

A. provide, at no cost to TxDOT, all contracting information related to the contract that is in the

     custody or possession of the entity, or

B. preserve the contracting information related to the contract as provided by the records

     retention requirements applicable to TxDOT

The requirements of Subchapter J, Chapter 552, Government Code, may apply to this contract, and the

contractor or vendor agrees that the contract can be terminated if the contractor or vendor knowingly or

intentionally fails to comply with a requirement of that subchapter.

By entering into Contract, the Contractor agrees to:

              • provide, or make available, to TxDOT and any authorized governmental investigating or auditing agency all

 records, including electronic and payment records related to the contract, for the same period provided by the

                   records retention schedule applicable to TxDOT, and

               • ensure that all subcontracts include a clause requiring the same.

* As defined in Government Code §552.003, “Contracting information” means the following information

maintained by a governmental body or sent between a governmental body and a vendor, contractor,

potential vendor, or potential contractor:

1)  information in a voucher or contract relating to the receipt or expenditure of public funds by a

     governmental body;

2) solicitation or bid documents relating to a contract with a governmental body;

                3) communications sent between a governmental body and a vendor, contractor, potential vendor, or

     potential contractor during the solicitation, evaluation, or negotiation of a contract;

4) documents, including bid tabulations, showing the criteria by which a governmental body evaluates

     each vendor, contractor, potential vendor, or potential contractor responding to a solicitation and, if

    applicable, an explanation of why the vendor or contractor was selected; and

5) communications and other information sent between a governmental body and a vendor or contractor

related to the performance of a final contract with the governmental body or work performed on behalf

of the governmental body. 



CERTIFICATION TO NOT BOYCOTT ISRAEL 

 
Pursuant to Texas Government Code §2271.002, the Department must include a provision requiring a 
written verification affirming that the Contractor does not boycott Israel, as defined in Government Code 
§808.001, and will not boycott Israel during the term of the contract. This provision applies to a contract 
that: 

1) is with a Contractor that is not a sole proprietorship, 
2) is with a Contractor with 10 or more full-time employees, and 
3) has a value of $100,000 or more. 

By signing the contract, the Contractor certifies that it does not boycott Israel and will not boycott Israel 
during the term of this contract. “Boycott” means refusing to deal with, terminating business activities with, 
or otherwise taking any action that is intended to penalize, inflict economic harm on, or limit commercial 
relations specifically with Israel, or with a person or entity doing business in Israel or in an Israeli-controlled 
territory, but does not include an action made for ordinary business purposes. 

Violation of this certification may result in action by the Department. 



CERTIFICATION TO NOT BOYCOTT ENERGY COMPANIES 

 
Pursuant to Texas Government Code §2274.002, the Department must include a provision requiring a 
written verification affirming that the Contractor does not boycott energy companies, as defined in 
Government Code §809.001, and will not boycott energy companies during the term of the contract. This 
provision applies to a contract that: 

1) is with a Contractor that is not a sole proprietorship, 
2) is with a Contractor with 10 or more full-time employees, and 
3) has a value of $100,000 or more. 

By signing the contract, the Contractor certifies that it does not boycott energy companies and will not 
boycott energy companies during the term of this contract. “Boycott” means taking any action that is 
intended to penalize, inflict economic harm on, or limit commercial relations with a company because the 
company: (1) engages in the exploration, production, utilization, transportation, sale, or manufacturing of 
fossil fuel-based energy and does not commit or pledge to meet environmental standards beyond 
applicable federal and state law; or (2) does business with a company described by (1). 

Violation of this certification may result in action by the Department. 



CERTIFICATION TO NOT DISCRIMINATE AGAINST 
FIREARM ENTITIES OR FIREARM TRADE ASSOCIATIONS 

 
Pursuant to Texas Government Code §2274.002, the Department must include a provision requiring a 
written verification affirming that the Contractor: 

1) does not have a practice, policy, guidance, or directive that discriminates against a firearm entity or 
firearm trade association, as defined in Government Code §2274.001, and 

2) will not discriminate against a firearm entity or firearm trade association during the term of the contract.  

This provision applies to a contract that: 

1) is with a Contractor that is not a sole proprietorship, 
2) is with a Contractor with 10 or more full-time employees, and 
3) has a value of $100,000 or more. 

By signing the contract, the Contractor certifies that it does not discriminate against a firearm entity or 
firearm trade association as described and will not do so during the term of this contract. "Discriminate 
against a firearm entity or firearm trade association" means, with respect to the entity or association, to: 
(1) refuse to engage in the trade of any goods or services with the entity or association based solely on its 
status as a firearm entity or firearm trade association; (2) refrain from continuing an existing business 
relationship with the entity or association based solely on its status as a firearm entity or firearm trade 
association; or (3) terminate an existing business relationship with the entity or association based solely on 
its status as a firearm entity or firearm trade association. "Discriminate against a firearm entity or firearm 
trade association" does not include: (1) the established policies of a merchant, retail seller, or platform that 
restrict or prohibit the listing or selling of ammunition, firearms, or firearm accessories; (2) a company’s 
refusal to engage in the trade of any goods or services, decision to refrain from continuing an existing 
business relationship, or decision to terminate an existing business relationship to comply with federal, 
state, or local law, policy, or regulations or a directive by a regulatory agency, or for any traditional business 
reason that is specific to the customer or potential customer and not based solely on an entity ’s or 
association’s status as a firearm entity or firearm trade association. 

Violation of this certification may result in action by the Department. 
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PROHIBITION ON CERTAIN TELECOMMUNICATIONS 
EQUIPMENT OR SERVICES

The Federal Register Notice issued the Final Rule and states that the amendment to 2 CFR
200.216 is effective on August 13, 2020. The new 2 CFR 200.471 regulation provides clarity that 
the telecommunications and video surveillance costs associated with 2 CFR 200.216 are 
unallowable for services and equipment from these specific providers. OMB’s Federal Register 
Notice includes the new 2 CFR 200.216 and 2 CFR 200.471 regulations. 

https://www.federalregister.gov/documents/2020/08/13/2020-17468/guidance-for-grants-and- 
agreements
Per the Federal Law referenced above, use of services, systems, or services or systems that 
contain components produced by any of the following manufacturers is strictly prohibited for use 
on this project. Therefore, for any telecommunications, CCTV, or video surveillance 
equipment, services or systems cannot be manufactured by, or have components manufactured 
by:

• Huawei Technologies Company,
• ZTE Corporation (any subsidiary and affiliate of such entities),
• Hyatera Communications Corporation,
• Hangzhou Hikvision Digital Technology Company,
• Dahua Technology Company (any subsidiary and affiliate of such entities).

Violation of this prohibition will require replacement of the equipment at the contractor’s 
e xpense.

http://www.federalregister.gov/documents/2020/08/13/2020-17468/guidance-for-grants-and-
http://www.federalregister.gov/documents/2020/08/13/2020-17468/guidance-for-grants-and-
http://www.federalregister.gov/documents/2020/08/13/2020-17468/guidance-for-grants-and-
http://www.federalregister.gov/documents/2020/08/13/2020-17468/guidance-for-grants-and-
http://www.federalregister.gov/documents/2020/08/13/2020-17468/guidance-for-grants-and-
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Special Provision to Item 000 

Special Labor Provisions for State Projects 

1. GENERAL 

This is a “Public Works” Project, as provided under Government Code, Chapter 2258, “Prevailing Wage 
Rates,” and is subject to the provisions of the statute. No provisions in the Contract are intended to conflict 
with the provisions of the statute. 

The Commission has ascertained and indicated in the Special Provisions the regular rate of per diem wages 
prevailing in each locality for each craft or type of worker. Apply the wage rates contained in the 
Specifications as minimum wage rates for the Contract. 

2. MINIMUM WAGES, HOURS, AND CONDITIONS OF EMPLOYMENT 

All workers necessary for the satisfactory completion of the work are within the purview of the Contract. 

Whenever and wherever practical, give local citizens preference in the selection of labor. 

Do not require any worker to lodge, board, or trade at a particular place, or with a particular person, as a 
condition of employment. 

Do not charge or accept a fee of any from any person who obtains work on the project. Do not require any 
person who obtains work on the project to pay any fee to any other person or agency obtaining employment 
for the person on the project. 

Do not charge for tools or equipment used in connection with the duties performed, except for loss or 
damage of property. Do not charge for necessary camp water. 

Do not charge for any transportation furnished to any person employed on the project. 

The provisions apply where work is performed by piece work and station work. The minimum wage paid will 
be exclusive of equipment rental on any shipment that the worker or subcontractor may furnish in connection 
with their work. 

Take responsibility for carrying out the requirements of this Specification and ensure that each subcontractor 
working on the project complies with its provisions. 

Any form of subterfuge, coercion, or deduction designated to evade, reduce, or discount the established 
minimum wage scales will be considered a violation of the Contract. 

The Fair Labor Standards Act established one and one-half (1-1/2) pay for overtime in excess of 40 hr. 
worked in 1 week. Do not consider time consumed by the worker in going to and returning from the place of 
work as part of the hours of work. Do not require or permit any worker to work more than 40 hr. in 1 week, 
unless the worker receives compensation at a rate not less than 1-1/2 times the basic rate of pay for all hours 
worked in excess of 40 hr. in the workweek. 

The general rates of per diem wages prevailing in this locality for each class and type of workers whose 
services are considered necessary to fulfill the Contract are indicated in the Special Provisions, and these 
rates govern as minimum wage rates on this Contract. A penalty of $60 per calendar day or portion of a 
calendar day for each worker who is paid less than the stipulated general rates of per diem wages for any 
work done under the Contract will be deducted. The Department, upon receipt of a complaint by a worker, 
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will determine within 30 days whether good cause exists to believe that the Contractor or a subcontractor has 
violated wage rate requirements and notify the parties involved of the findings. Make every effort to resolve 
the alleged violation within 14 days after notification. The next alternative is submittal to binding arbitration in 
accordance with the provisions of the Texas General Arbitration Act (Article 224 et seq., “Revised Statutes”). 

Notwithstanding any other provision of the Contract, covenant and agree that the Contractor and its 
subcontractors will pay each of their employees and contract labor engaged in any way in work under the 
Contract, a wage not less than what is generally known as the “federal minimum wage” in accordance with 
29 USC § 206 as that statute may be amended from time to time. 

Pay any worker employed whose position is not listed in the Contract, a wage not less than the per diem 
wage rate established in the Contract for a worker whose duties are most nearly comparable. 

3. RECORD AND INSPECTIONS 

Keep copies of weekly payrolls for review. Require subcontractors to keep copies of weekly payrolls for 
review. Show the name, occupation, number of hours worked each day, and per diem wage paid each 
worker together with a complete record of all deductions made from such wages. Keep records for a period 
of 3 yr. from the date of completion of the Contract. 

Where the piece-work method is used, indicate on the payroll for each person involved: 

 quantity of piece work performed,  

 price paid per piece-work unit, and 

 total hours employed. 

The Engineer may require the Contractor to file an affidavit for each payroll certifying that payroll is a true 
and accurate report of the full wages due and paid to each person employed. 

Post or make available to employees the prevailing wage rates from the Contract. Require subcontractors to 
post or make available to employees the prevailing wage rates from the Contract. 

 



CLASS. # CLASSIFICATION DESCRIPTION
ZONE
TX02

*(TX20240002)

ZONE
TX03

*(TX20240003)

ZONE
TX04

*(TX20240004)

ZONE
TX05

*(TX20240005)

ZONE
TX06

*(TX20240006)

ZONE
TX07

*(TX20240007)

ZONE
TX08

*(TX20240008)

ZONE
 TX24

*(TX20240024)

ZONE
TX25

*(TX20240025)

ZONE
TX27

*(TX20240027)

ZONE
TX28

*(TX20240028)

ZONE
TX29

*(TX20240029)

ZONE
TX30

*(TX20240030)

ZONE
TX37

*(TX20240037)

ZONE
TX38

*(TX20240038)

ZONE
TX42

*(TX20240042)

1428 Agricultural Tractor Operator $12.69 $12.35 $11.75
1300 Asphalt Distributor Operator $14.87 $13.48 $13.88 $15.72 $15.58 $15.55 $15.72 $13.28 $15.32 $15.62 $14.36 $14.25 $14.03 $13.75 $14.06 $14.40
1303 Asphalt Paving Machine Operator $13.40 $12.25 $12.35 $13.87 $14.05 $14.36 $14.20 $13.26 $13.99 $14.68 $12.92 $13.44 $12.53 $14.00 $14.32 $12.99
1106 Asphalt Raker $12.28 $10.61 $12.02 $14.21 $11.65 $12.12 $11.64 $11.44 $12.69 $12.05 $11.34 $11.67 $11.40 $12.59 $12.36 $11.78
1112 Batching Plant Operator, Asphalt
1115 Batching Plant Operator, Concrete
1214 Blaster
1615 Boom Truck Operator $18.36
1444 Boring Machine Operator
1305 Broom or Sweeper Operator $11.21 $10.33 $10.08 $11.99 $11.04 $11.62 $11.74 $11.41 $10.30 $10.23 $10.60 $12.68 $11.05
1144 Communications Cable Installer

1124
Concrete Finisher, Paving and
Structures $13.55 $12.46 $13.16 $12.85 $12.64 $12.56 $12.77 $12.44 $14.12 $13.04 $13.38 $12.64 $12.80 $12.79 $12.98 $13.32

1318
Concrete Pavement Finishing 
Machine Operator $16.05 $15.48 $16.05 $19.31 $13.07

1315
Concrete Paving, Curing, Float, 
Texturing Machine Operator $16.34 $11.71

1333 Concrete Saw Operator $14.67 $14.48 $17.33 $13.99
1399 Concrete/Gunite Pump Operator

1344
Crane Operator, Hydraulic 80 tons
or less $18.22 $18.36 $18.12 $18.04 $20.21 $18.63 $13.86

1345
Crane Operator, Hydraulic Over
80 Tons

1342
Crane Operator, Lattice Boom 80 
Tons or Less $16.82 $14.39 $13.85 $17.27 $15.87 $17.27 $14.67 $16.42 $14.97 $13.87

1343
Crane Operator, Lattice Boom Over 
80 Tons $20.52 $19.38 $20.52 $17.49 $25.13 $15.80

1306 Crawler Tractor Operator $13.96 $16.63 $13.62 $14.26 $15.67 $14.07 $13.15 $13.38 $14.60 $13.68 $13.50
1351 Crusher or Screen Plant Operator
1446 Directional Drilling Locator $11.67
1445 Directional Drilling Operator $20.32 $17.24
1139 Electrician $20.96 $19.87 $19.80 $26.35 $20.27 $19.80 $20.92 $27.11 $19.87

1347
Excavator Operator, 50,000
pounds or less $13.46 $12.56 $13.67 $17.19 $12.88 $14.38 $13.49 $17.19 $13.88 $14.09 $12.71 $14.42

1348
Excavator Operator, Over 50,000
pounds $15.23 $13.52 $17.04 $17.71 $16.99 $18.80 $16.22 $14.53 $13.52

1150 Flagger $9.30 $9.10 $8.50 $10.28 $8.81 $9.45 $8.70 $10.06 $9.71 $9.03 $8.81 $9.08 $9.90 $10.33 $8.10
1151 Form Builder/Setter, Structures $13.52 $12.30 $13.38 $12.91 $12.71 $12.87 $12.38 $12.26 $13.84 $12.98 $13.07 $13.61 $12.82 $14.73 $12.23 $12.25
1160 Form Setter, Paving & Curb $12.36 $12.16 $13.93 $11.83 $10.71 $12.94 $13.16 $12.54 $11.33 $10.69 $13.33 $12.34 $13.93

1360
Foundation Drill Operator, Crawler 
Mounted $17.99 $17.99 $17.43

1363
Foundation Drill Operator,
Truck Mounted $16.86 $22.05 $21.51 $16.93 $21.07 $20.20 $20.76 $17.54 $21.39 $15.89 $22.05

1369
Front End Loader Operator,
3 CY or Less $12.28 $13.49 $13.40 $13.85 $13.04 $13.15 $13.29 $13.69 $12.64 $12.89 $13.51 $13.32 $12.17

1372
Front End Loader Operator,
Over 3 CY $12.77 $13.69 $12.33 $14.96 $13.21 $12.86 $13.57 $14.72 $13.75 $12.32 $13.19 $13.17 $13.02

1329 Joint Sealer
1172 Laborer, Common $10.30 $9.86 $10.08 $10.51 $10.71 $10.50 $10.24 $10.58 $10.72 $10.45 $10.30 $10.25 $10.03 $10.54 $11.02 $10.15
1175 Laborer, Utility $11.80 $11.53 $12.70 $12.17 $11.81 $12.27 $12.11 $11.33 $12.32 $11.80 $11.53 $11.23 $11.50 $11.95 $11.73 $12.37
1346 Loader/Backhoe Operator $14.18 $12.77 $12.97 $15.68 $14.12 $15.18 $13.58 $12.87 $13.21 $14.13 $14.29 $12.90
1187 Mechanic $20.14 $15.47 $17.47 $17.74 $17.00 $17.10 $17.68 $18.94 $18.58 $17.00 $16.61 $18.46 $16.96 $17.47

The wage rates listed herein are those predetermined by the Secretary of Labor and State Statue and listed in the United States Department of Labor's (USDOL) General Decisions dated 01-05-2024 and are 
the minimum wages to be paid accordingly for each specified classification. To determine the applicable wage rate zone, a list entitled "TEXAS COUNTIES IDENTIFIED BY WAGE RATE ZONES" is provided 
in the contract.  Any wage rate that is not listed herein and not in the USDOL's general decision, must be requested by the contractor through the completion of an Additional Classification and Wage Rate 
Request and be submitted for approval. IMPORTANT NOTICE FOR STATE PROJECTS: only the controlling wage rate zone applies to the contract. Effective 01-05-2024.



CLASS. # CLASSIFICATION DESCRIPTION
ZONE
TX02

*(TX20240002)

ZONE
TX03

*(TX20240003)

ZONE
TX04

*(TX20240004)

ZONE
TX05

*(TX20240005)

ZONE
TX06

*(TX20240006)

ZONE
TX07

*(TX20240007)

ZONE
TX08

*(TX20240008)

ZONE
 TX24

*(TX20240024)

ZONE
TX25

*(TX20240025)

ZONE
TX27

*(TX20240027)

ZONE
TX28

*(TX20240028)

ZONE
TX29

*(TX20240029)

ZONE
TX30

*(TX20240030)

ZONE
TX37

*(TX20240037)

ZONE
TX38

*(TX20240038)

ZONE
TX42

*(TX20240042)

1380 Milling Machine Operator $15.54 $14.64 $12.22 $14.29 $14.18 $14.32 $14.35 $12.86 $14.75 $13.53 $12.80

1390
Motor Grader Operator,
Fine Grade $17.49 $16.52 $16.88 $17.12 $18.37 $18.51 $16.69 $16.13 $17.19 $18.35 $17.07 $17.74 $17.47 $17.08 $15.69 $20.01

1393 Motor Grader Operator, Rough $16.15 $14.62 $15.83 $16.20 $17.07 $14.63 $18.50 $16.02 $16.44 $15.12 $16.85 $14.47 $17.39 $14.23 $15.53
1413 Off Road Hauler $10.08 $12.26 $11.88 $12.25 $12.23 $13.00 $14.60
1196 Painter, Structures $21.29 $18.34 $21.29 $18.62

1396
Pavement Marking Machine
Operator $16.42 $13.10 $13.55 $19.17 $12.01 $13.63 $14.60 $13.17 $16.65 $10.54 $11.18 $13.10

1443 Percussion or Rotary Drill Operator
1202 Piledriver $14.95
1205 Pipelayer $11.87 $14.64 $13.17 $11.17 $12.79 $11.37 $13.24 $12.66 $13.24 $11.17 $11.67 $12.12 $14.64
1384 Reclaimer/Pulverizer Operator $12.85 $11.90 $12.88 $11.01 $10.46
1500 Reinforcing Steel Worker $13.50 $14.07 $17.53 $16.17 $14.00 $16.18 $12.74 $15.83 $17.10 $15.15 $17.72
1402 Roller Operator, Asphalt $10.95 $11.96 $13.29 $12.78 $11.61 $13.08 $12.36 $11.68 $11.71 $11.95 $11.50
1405 Roller Operator, Other $10.36 $10.44 $11.82 $10.50 $11.64 $11.51 $10.59 $10.30 $12.04 $12.85 $11.57 $10.66
1411 Scraper Operator $10.61 $11.07 $10.85 $12.88 $12.27 $11.12 $12.96 $11.88 $12.43 $11.22 $13.95 $13.47 $10.89
1417 Self-Propelled Hammer Operator
1194 Servicer $13.98 $12.34 $14.11 $14.74 $14.51 $15.56 $13.44 $14.58 $14.31 $13.83 $12.43 $13.72 $13.97 $14.11
1513 Sign Erector

1708
Slurry Seal or Micro-Surfacing 
Machine Operator

1341 Small Slipform Machine Operator $15.96
1515 Spreader Box Operator $12.60 $13.12 $14.71 $14.04 $14.73 $13.84 $13.68 $13.45 $11.83 $13.58 $14.05
1705 Structural Steel Welder $12.85
1509 Structural Steel Worker $19.29 $14.39
1339 Subgrade Trimmer
1143 Telecommunication Technician
1145 Traffic Signal/Light Pole Worker $16.00

1440
Trenching Machine Operator,
Heavy $18.48

1437
Trenching Machine Operator,
Light

1609 Truck Driver Lowboy-Float $14.46 $13.63 $13.41 $15.00 $15.93 $15.66 $16.24 $16.39 $14.30 $16.62 $15.63 $14.28 $16.03 $13.41
1612 Truck Driver Transit-Mix $14.14 $14.14
1600 Truck Driver, Single Axle $12.74 $10.82 $10.75 $13.04 $11.61 $11.79 $13.53 $13.16 $12.31 $13.40 $10.30 $11.61 $11.97 $11.46 $10.75

1606
Truck Driver, Single or Tandem Axle 
Dump Truck $11.33 $14.53 $11.95 $12.95 $11.68 $14.06 $12.62 $11.45 $12.28 $13.08 $11.68 $11.48 $11.10

1607
Truck Driver, Tandem Axle Tractor 
withSemi Trailer $12.49 $12.12 $12.50 $13.42 $12.81 $13.16 $12.86 $16.22 $12.50 $13.80 $12.27 $12.50

1441
Tunneling Machine Operator,
Heavy

1442 Tunneling Machine Operator, Light
1706 Welder $14.02 $14.86 $15.97 $13.74 $14.84 $13.78
1520 Work Zone Barricade Servicer $10.30 $12.88 $11.46 $11.70 $11.57 $11.85 $10.77 $11.68 $12.20 $11.22 $11.51 $12.96 $10.54 $11.67 $11.76

Notes:
*Represents the USDOL wage decision.
Any worker employed on this project shall be paid at the rate of one and one half (1-1/2) times the regular rate for every hour worked in excess of forty (40) hours per week.

For reference, the titles and descriptions for the classifications listed here are detailed further in the AGC of Texas’ Standard Job Classifications and Descriptions for Highway, Heavy, Utilities, and Industrial Construction in 
Texas posted on the AGC's Web site for any contractor.



TEXAS COUNTIES IDENTIFIED BY
WAGE RATE ZONES: 2, 3, 4, 5, 6, 7, 8, 24, 25, 27, 28, 29, 30, 37, 38, 42

County Name Zone County Name Zone County Name Zone County Name Zone

Anderson 28 Donley 37 Karnes 27 Reagan 37
Andrews 37 Duval 30 Kaufman 25 Real 37
Angelina 28 Eastland 37 Kendall 7 Red River 28
Aransas 29 Ector 2 Kenedy 30 Reeves 8
Archer 25 Edwards 8 Kent 37 Refugio 27
Armstrong 2 El Paso 24 Kerr 27 Roberts 37
Atascosa 7 Ellis 25 Kimble 37 Robertson 7
Austin 38 Erath 28 King 37 Rockwall 25
Bailey 37 Falls 28 Kinney 8 Runnels 37
Bandera 7 Fannin 28 Kleberg 27 Rusk 4
Bastrop 7 Fayette 27 Knox 37 Sabine 28
Baylor 37 Fisher 37 Lamar 28 San Augustine 28
Bee 27 Floyd 37 Lamb 37 San Jacinto 38
Bell 7 Foard 37 Lampasas 7 San Patricio 29
Bexar 7 Fort Bend 38 LaSalle 30 San Saba 37
Blanco 27 Franklin 28 Lavaca 27 Schleicher 37
Borden 37 Freestone 28 Lee 27 Scurry 37
Bosque 28 Frio 27 Leon 28 Shackelford 37
Bowie 4 Gaines 37 Liberty 38 Shelby 28
Brazoria 38 Galveston 38 Limestone 28 Sherman 37
Brazos 7 Garza 37 Lipscomb 37 Smith 4
Brewster 8 Gillespie 27 Live Oak 27 Somervell 28
Briscoe 37 Glasscock 37 Llano 27 Starr 30
Brooks 30 Goliad 29 Loving 37 Stephens 37
Brown 37 Gonzales 27 Lubbock 2 Sterling 37
Burleson 7 Gray 37 Lynn 37 Stonewall 37
Burnet 27 Grayson 25 Madison 28 Sutton 8
Caldwell 7 Gregg 4 Marion 28 Swisher 37
Calhoun 29 Grimes 28 Martin 37 Tarrant 25
Callahan 25 Guadalupe 7 Mason 27 Taylor 2
Cameron 3 Hale 37 Matagorda 27 Terrell 8
Camp 28 Hall 37 Maverick 30 Terry 37
Carson 2 Hamilton 28 McCulloch 37 Throckmorton 37
Cass 28 Hansford 37 McLennan 7 Titus 28
Castro 37 Hardeman 37 McMullen 30 Tom Green 2
Chambers 38 Hardin 38 Medina 7 Travis 7
Cherokee 28 Harris 38 Menard 37 Trinity 28
Childress 37 Harrison 42 Midland 2 Tyler 28
Clay 25 Hartley 37 Milam 28 Upshur 4
Cochran 37 Haskell 37 Mills 37 Upton 37
Coke 37 Hays 7 Mitchell 37 Uvalde 30
Coleman 37 Hemphill 37 Montague 37 Val Verde 8
Collin 25 Henderson 28 Montgomery 38 Van Zandt 28
Collingsworth 37 Hidalgo 3 Moore 37 Victoria 6
Colorado 27 Hill 28 Morris 28 Walker 28
Comal 7 Hockley 37 Motley 37 Waller 38
Comanche 37 Hood 28 Nacogdoches 28 Ward 37
Concho 37 Hopkins 28 Navarro 28 Washington 28
Cooke 37 Houston 28 Newton 28 Webb 3
Coryell 7 Howard 37 Nolan 37 Wharton 27
Cottle 37 Hudspeth 8 Nueces 29 Wheeler 37
Crane 37 Hunt 25 Ochiltree 37 Wichita 5
Crockett 8 Hutchinson 37 Oldham 37 Wilbarger 37
Crosby 2 Irion 2 Orange 38 Willacy 30
Culberson 8 Jack 28 Palo Pinto 28 Williamson 7
Dallam 37 Jackson 27 Panola 28 Wilson 7
Dallas 25 Jasper 28 Parker 25 Winkler 37
Dawson 37 Jeff Davis 8 Parmer 37 Wise 25
Deaf Smith 37 Jefferson 38 Pecos 8 Wood 28
Delta 25 Jim Hogg 30 Polk 28 Yoakum 37
Denton 25 Jim Wells 27 Potter 2 Young 37
DeWitt 27 Johnson 25 Presidio 8 Zapata 30
Dickens 37 Jones 25 Rains 28 Zavala 30
Dimmit 30 Randall 2

01/05/2024
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Special Provision to Item 000 

Nondiscrimination 

1. DESCRIPTION 

All recipients of federal financial assistance are required to comply with various nondiscrimination laws, 
including Title VI of the Civil Rights Act of 1964, as amended (Title VI). Title VI forbids discrimination against 
anyone in the United States on the grounds of race, color, or national origin by any agency receiving federal 
funds.  

The Texas Department of Transportation, as a recipient of federal financial assistance, and under Title VI 
and related statutes, ensures that no person will on the grounds of race, religion (where the primary objective 
of the financial assistance is to provide employment in accordance with 42 USC 2000d-3), color, national 
origin, sex, age, or disability be excluded from participation in, be denied the benefits of, or otherwise be 
subjected to discrimination under any Department programs or activities. 

2. DEFINITION OF TERMS 

Where the term “Contractor” appears in the following six nondiscrimination clauses, the term “Contractor” is 
understood to include all parties to Contracts or agreements with the Department.  

3. NONDISCRIMINATION PROVISIONS 

During the performance of this Contract, the Contractor agrees as follows. 

3.1. Compliance with Regulations. The Contractor must comply with the Regulations pertinent to 
nondiscrimination in federally assisted programs of the United States Department of Transportation 
49 CFR 21, as they may be amended from time to time, (hereinafter referred to as the Regulations), which 
are herein incorporated by reference and made a part of this Contract. 

3.2. Nondiscrimination. The Contractor, regarding the work performed during the Contract, must not 
discriminate on the grounds of race, color, or national origin in the selection and retention of subcontractors, 
including procurements of materials and leases of equipment. The Contractor must not participate either 
directly or indirectly in the discrimination prohibited by Section 21.5 of the Regulations, including employment 
practices when the Contract covers a program set forth in Appendix B of the Regulations. 

3.3. Solicitations for Subcontracts, Including Procurements of Materials and Equipment. In all solicitations 
either by competitive bidding or negotiation made by the Contractor for work to be performed under a 
subcontract, including procurements of materials or leases of equipment, the Contractor must notify each 
potential subcontractor or supplier of the Contractor’s obligations under this Contract and the Regulations 
relative to nondiscrimination on the grounds of race, color, or national origin. 

3.4. Information and Reports. The Contractor must provide all information and reports required by the 
Regulations or directives issued pursuant thereto, and must permit access to its books, records, accounts, 
other sources of information, and facilities as may be determined by the Recipient or the Department to be 
pertinent to ascertain compliance with such Regulations, orders, and instructions. Where any information 
required of a Contractor is in the exclusive possession of another who fails or refuses to furnish this 
information, the Contractor must so certify to the Recipient, or the Department as appropriate, and must set 
forth what efforts it has made to obtain the information. 

3.5. Sanctions for Noncompliance. In the event of the Contractor’s noncompliance with the nondiscrimination 
provisions of this Contract, the Recipient must impose such Contract sanctions as it or the Department may 
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determine to be appropriate, including, but not limited to actions defined in Article 7.1., “Ethics,” or Article 
5.1., “Authority of Engineer.” 

3.6. Incorporation of Provisions. The Contractor must include the provisions of Sections 3.1–3.6 in every 
subcontract, including procurements of materials and leases of equipment, unless exempt by the Regulations 
or directives issued pursuant thereto. The Contractor must take such action with respect to any subcontract 
or procurement as the Recipient or the Department may direct as a means of enforcing such provisions, 
including sanctions for noncompliance: Provided, however, that, in the event a Contractor becomes involved 
in, or is threatened with, litigation with a subcontractor or supplier as a result of such direction, the Contractor 
may request the Recipient to enter into such litigation to protect the interests of the Recipient, and, in 
addition, the Contractor may request the United States to enter into such litigation to protect the interests of 
the United States. 



2024 Specifications  000-016 

1 - 2 07-23 
Statewide 

 

Special Provision 000 

Important Notice to Contractors 

 

1. GENERAL 

In accordance with Texas Transportation Code §223.012, the Engineer will evaluate Contractor performance 
based on quality, safety, and timeliness of the project. 

2. DEFINISIONS 

2.1. Project Recovery Plan (PRP). A formal, enforceable plan developed by the Contractor, in consultation with 
the District, that documents the cause of noted quality, safety, and timeliness issues and specifies how the 
Contractor proposes to correct project-specific performance deficiencies.  

In accordance with 43 TAC §9.23, the District will request a PRP if the Contractor’s performance on a project 
is below the Department’s acceptable standards and will monitor the Contractor’s compliance with the 
established plan. 

2.2. Corrective Action Plan (CAP). A formal, enforceable plan developed by the Contractor, and proposed for 
adoption by the Construction Division or Maintenance Division, that documents the cause of noted quality, 
safety, and timeliness issues and specifies how the Contractor proposes to correct statewide performance 
deficiencies.  

3. CONTRACTOR EVALUATIONS 

In accordance with 43 TAC §9.23, the Engineer will schedule evaluations at the following intervals, at 
minimum: 

◼ interim evaluations at or within 30 days after the anniversary of the Notice to Proceed, for Contracts 
extending beyond 1 yr. and 

◼ final evaluation, upon project closeout. 

In case of a takeover agreement, neither the Surety nor its performing Contractor will be evaluated. 

In addition to regularly scheduled evaluations, the Engineer may schedule an interim evaluation at any time 
to formally communicate issues with quality, safety, or timeliness. Upon request, work with the Engineer to 
develop a PRP to document expectations for correcting deficiencies. 

Comply with the PRP as directed. Failure to comply with the PRP may result in additional remedial actions 
available to the Engineer under Item 5, “Control of the Work.” Failure to meet a PRP to the Engineer’s 
satisfaction may result in immediate referral to the Performance Review Committee for consideration of 
further action against the Contractor.  

The Engineer will consider and document any events outside the Contractor’s control that contributed to the 
failure to meet performance standards or comply with a PRP, including consideration of sufficient time. 

Follow the escalation ladder if there is a disagreement regarding an evaluation or disposition of a PRP. The 
Contractor may submit additional documentation pertaining to the dispute. The District Engineer’s decision 
on a Contractor’s evaluation score and recommendation of action required in a PRP or follow-up for 
noncompliance is final. 
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4. DIVISION OVERSIGHT 

Upon request of the Construction Division or Maintenance Division, develop and submit for Division approval 
a proposed CAP to document expectations for correcting deficiencies in the performance of projects 
statewide. 

Comply with the CAP as directed. The CAP may be modified at any time up to completion or resolution after 
written approval of the premise of change from the Division. Failure to meet an adopted or revised adopted 
CAP to the Division’s satisfaction within 120 days will result in immediate referral to the Performance Review 
Committee for consideration of further action against the Contractor. 

The Division will consider and document any events outside the Contractor’s control that contributed to the 
failure to meet performance standards or comply with a CAP, including consideration of sufficient time and 
associated costs as appropriate. 

5. PERFORMANCE REVIEW COMMITTEE 

The Performance Review Committee, in accordance with 43 TAC §9.24, will review at minimum all final 
evaluations, history of compliance with PRPs, any adopted CAPs including agreed modifications, any 
information about events outside a Contractor’s control contributing to the Contractor’s performance, and any 
documentation submitted by the Contractor and may recommend one or more of the following actions: 

◼ take no action, 
◼ reduce the Contractor’s bidding capacity, 
◼ prohibit the Contractor from bidding on one or more projects, 
◼ immediately suspend the Contractor from bidding for a specified period of time, by reducing the 

Contractor’s bidding capacity to zero, or 
◼ prohibit the Contractor from being awarded a Contract on which they are the apparent low bidder. 

The Deputy Executive Director will determine any further action against the Contractor. 

6. APPEALS PROCESS 

In accordance with 43 TAC §9.25, the Contractor may appeal remedial actions determined by the Deputy 
Executive Director. 



2024 Specifications  000-017 

1 - 1 07-23 
Statewide 

 

Special Provision 000 
Certificate of Interested Parties (Form 1295) 
 

Submit Form 1295, “Certificate of Interested Parties,” in the following instances: 
 at Contract execution for Contracts awarded by the Commission, 
 at Contract execution for Contracts awarded by the District Engineer or Chief Engineer with an award amount of $1 million 

or more, 
 at any time an existing Contract awarded by the District Engineer or Chief Engineer increases in value to $1 million or more 

because of changes in the Contract, 
 at any time there is an increase of $1 million or more to an existing Contract (e.g., change orders, extensions, and 

renewals), and 
 at any time there is a change to the information in Form 1295, when the form was filed for an existing Contract. 

Form 1295 and instructions for completing and filing the form are available on the Texas Ethics Commission website. 
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Special Provision to Item 000 
Small Business Enterprise in State-Funded Projects 
1. DESCRIPTION 

The purpose of this Special Provision is to implement the Department’s policy of ensuring that SBEs have an 
opportunity to participate in the performance of Contracts. If the SBE goal is greater than zero, Section 2.1., 
“Article A—SBE Goal is Greater than Zero,” will apply to this Contract; otherwise, Section 2.2., “Article B—No 
SBE Goal,” will apply. The percentage goal for SBE participation in the work to be performed under this 
Contract will be in accordance with the proposal. 

2. DEFINITIONS 

A Small Business Enterprise (SBE) is a firm certified as such by the Department. Firms certified as 
Historically Underutilized Businesses (HUBs) by the Texas Comptroller of Public Accounts and as 
Disadvantaged Business Enterprises (DBEs) by the Texas Uniform Certification Program automatically 
qualify as SBEs. 

2.1. Article A—SBE Goal is Greater than Zero. 

2.1.1. Policy. The Department is committed to providing contracting opportunities for small businesses. Therefore, 
it is the Department’s policy to develop and maintain a program to facilitate contracting opportunities for small 
businesses. Consequently, the requirements of the Department’s SBE Program apply to this Contract as 
follows. 

The Contractor will make a good faith effort to meet the SBE goal for this Contract. 

The Contractor and any subcontractors will not discriminate on the basis of race, color, national origin, age, 
disability, or sex in the award and performance of this Contract. These nondiscrimination requirements must 
be incorporated into any subcontract and purchase order. 

After a conditional award is made to the low Bidder, the Department will determine the adequacy of a 
Contractor’s efforts to meet the Contract goal, in accordance with Section 2.1.2., “Contractor’s 
Responsibilities.” If the requirements in accordance with Section 2.1.2., “Contractor’s Responsibilities,” are 
met, the Contract will be forwarded to the Contractor for execution. 

The Contractor’s performance in meeting the SBE goal during the construction period of the Contract will be 
monitored by the Department. 

2.1.2. Contractor’s Responsibilities. These requirements must be satisfied by the Contractor. An SBE Contractor 
may satisfy the SBE requirements by performing at least 25% of the Contract work with their own 
organization in accordance with Item 8, “Prosecution and Progress.” 

The Contractor must complete an SBE Commitment Agreement Form for each SBE-certified firm the 
Contractor intends to use to satisfy the SBE goal. The SBE Commitment Agreement Form must be submitted 
to the Department’s Civil Rights Division (CIV) in Austin, Texas, no later than 5 P.M. on the 10th business 
day, excluding national holidays, after the conditional award of the Contract. When requested, additional time 
not to exceed 7 business days, excluding national holidays, may be granted based on documentation 
submitted by the Contractor.  

A Contractor that cannot meet the Contract goal, in whole or in part, must document the good faith efforts 
taken to meet the SBE goal. The Department will consider as good faith efforts all documented explanations 
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that are submitted and that describe a Contractor’s failure to meet an SBE goal or obtain SBE participation, 
including: 
 advertising in general circulation, trade association, and minority- or women-focused media regarding 

subcontracting opportunities, 
 dividing the Contract work into reasonable portions in conformance with standard industry practices, 
 documenting reasons for rejection or meeting with the rejected SBE to discuss the rejection, 
 providing qualified SBEs with adequate information pertinent to bonding, insurance, plans, 

Specifications, scope of work, and the requirements of the Contract, 
 negotiating in good faith with qualified SBEs, not rejecting qualified SBEs that are also the lowest 

responsive Bidder; and 
 using the services of available minorities and women; community organizations; Contractor groups; 

local, state, and federal business assistance offices; and other organizations that provide support 
services to SBEs. 

The good faith effort documentation is due at the time and place in accordance with this Section. CIV will 
evaluate the Contractor’s documentation. If it is determined that the Contractor has failed to meet the good 
faith effort requirements, the Contractor will be given an opportunity for reconsideration by the Department. 

Should the Bidder to which the Contract is conditionally awarded refuse, neglect, or fail to meet the SBE goal 
or demonstrate to the Department’s satisfaction sufficient efforts to obtain SBE participation, the proposal 
guaranty filed with the bid will become the property of the State, not as a penalty, but as liquidated damages. 

The Contractor must not terminate an SBE subcontractor submitted on a commitment agreement for a 
Contract with an assigned goal without the prior written consent of the Department. 

The Contractor must designate an SBE contact person who will administer the Contractor’s SBE program 
and who will be responsible for submitting reports, maintaining records, and documenting good faith efforts to 
use SBEs.  

The Contractor must inform the Department of the representative’s name, title, and telephone number within 
10 days of beginning work. 

2.1.3. Eligibility of SBEs. The Department certifies the eligibility of SBEs.  

Firms certified as SBEs are listed in the Department’s online directory located at https://txdot.txdotcms.com/.  

Only firms certified at the time of letting or at the time the commitments are submitted are eligible to be used 
in the information furnished by the Contractor in accordance with Section 2.1.2., “Contractor’s 
Responsibilities.” 

Certified HUBs and DBEs are eligible as SBEs. 

The Department’s SBE Program is governed by 43 TAC, Chapter 9, Subchapter K, “Small Business 
Enterprise (SBE) Program.” 

2.1.4. Determination of SBE Participation. SBE participation will be counted toward meeting the SBE goal in this 
Contract in accordance with the following. 

A Contractor will receive credit for all payments actually made to an SBE for work performed and costs 
incurred in accordance with the Contract, including all subcontracted work. 

An SBE Contractor or subcontractor may not subcontract more than 75% of a Contract. The SBE must 
perform no less than 25% of the value of the Contract work with their own organization in accordance with 
Item 8. 

https://txdot.txdotcms.com/
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An SBE may lease equipment consistent with standard industry practice. An SBE may lease equipment from 
the prime Contractor if a rental agreement, separate from the subcontract specifying the terms of the lease 
arrangement, is approved by the Department before the SBE starting the work in accordance with the 
following. 
 If the equipment is of a specialized nature, the lease may include the operator. If the practice is 

generally acceptable with the industry, the operator may remain on the lessor’s payroll. The operator of 
the equipment must be subject to the full control of the SBE, for a short term, and involve a specialized 
piece of heavy equipment readily available at the jobsite. 

 For equipment that is not specialized, the SBE must provide the operator and be responsible for all 
payroll and labor compliance requirements. 

2.1.5. Records and Reports. The Contractor must submit monthly reports of SBE payments (including payments 
to HUBs and DBEs) to the Area Engineer’s Office after work begins. These reports will be due within 15 days 
after the end of a calendar month.  

These reports will be required until all SBE subcontracting or supply activity is completed. The SBE Progress 
Report must be used for monthly reporting. Upon completion of the Contract and before receiving the final 
payment, the Contractor must submit the SBE Final Report to the Area Engineer’s Office and a copy to the 
District Construction Office. These forms may be obtained from CIV and reproduced as necessary. The 
Department may verify the amounts being reported as paid to SBEs by randomly requesting copies of 
invoices and cancelled checks paid to SBEs. When the SBE goal requirement is not met, documentation 
supporting good faith efforts, in accordance with Section 2.1.2., “Contractor’s Responsibilities,” must be 
submitted with the SBE Final Report. 

SBE subcontractors and suppliers should be identified on the monthly report by SBE certification number, 
name, and the amount of actual payment made to each during the monthly period. These reports are 
required regardless of whether SBE activity has occurred in the monthly reporting period. 

All such records must be retained for 3 yr. following completion of the Contract work and be available at 
reasonable times and places for inspection by authorized representatives of the Department. 

2.1.6. Compliance of Contractor. To ensure compliance with SBE requirements of this Contract, the Department 
will monitor the Contractor’s efforts to involve SBEs during the performance of this Contract. This will be 
accomplished by a review of monthly reports submitted by the Contractor indicating their progress in 
achieving the SBE Contract goal and by compliance reviews conducted by the Department. 

A Contractor’s failure to comply with the requirements of this Special Provision will constitute a material 
breach of this Contract. In such a case, the Department reserves the right to employ remedies as the 
Department deems appropriate in the terms of the Contract. 

2.2. Article B—No SBE Goal. 

2.2.1. Policy. It is the Department’s policy that SBEs will have an opportunity to participate in the performance of 
Contracts.  

2.2.2. Contractor’s Responsibilities. If there is no SBE goal, the Contractor must offer SBEs an opportunity to 
participate in the performance of Contracts and subcontracts. If an SBE is used, the requirements in 
accordance with Section 2.1.4., “Determination of SBE Participation,” will apply. 

2.2.3. Prohibit Discrimination. The Contractor and any subcontractor will not discriminate on the basis of race, 
color, national origin, religion, age, disability, or sex in the award and performance of Contracts. These 
nondiscrimination requirements must be incorporated into any subcontract and purchase order. 

2.2.4. Records and Reports. The Contractor must submit annual reports pertinent to SBEs (including HUBs and 
DBEs) to the Area Engineer’s Office by August 31 or at project completion, whichever comes first.  
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These reports will be required until all SBE subcontracting or supply activity is completed. The SBE Progress 
Report must be used for reporting. Upon completion of the Contract and before receiving the final payment, 
the Contractor must submit the SBE Final Report to the Area Engineer’s Office and a copy to the District 
Construction Office. These forms may be obtained from CIV and reproduced as necessary. The Department 
may verify the amounts being reported as paid to SBEs by randomly requesting copies of invoices and 
cancelled checks paid to SBEs. 

SBE subcontractors and suppliers should be identified on the report by SBE certification cumber, name, and 
the amount of actual payment made. 

All such records must be retained for 3 yr. following completion of the Contract work and be available at 
reasonable times and places for inspection by authorized representatives of the Department. 
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Special Provision 000 

Schedule of Liquidated Damages 

 

For Dollar Amount of Original Contract Dollar Amount of Daily Contract 
Administration Liquidated 
Damages per Working Day 

From More Than To and including 

0 1,000,000 760 

1,000,000 3,000,000 968 

3,000,000 5,000,000 1107 

5,000,000 15,000,000 1527 

15,000,000 25,000,000 2095 

25,000,000 50,000,000 3072 

50,000,000 Over 50,000,000 5093 

In addition to the amount shown in Table 1, the Liquidated Damages will be increased by the amount shown in Item 8 
“Prosecution and Progress,” of the General Notes for Road User Cost (RUC), when applicable. 
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Special Provision to Item 8 
Prosecution and Progress 
 

Item 8, “Prosecution and Progress,” of the Standard Specifications is amended with respect to the clauses cited below. No other 
clauses or requirements of this Item are waived or changed. 

Article 8.1., “Prosecution of Work,” is voided and replaced by the following. 

Begin work within 90 calendar days after the authorization date to begin work. Prosecute the work continuously to completion 
within the working days specified. Unless otherwise shown on the plans, work may be prosecuted in concurrent phases if no 
changes are required to the traffic control plan or if a revised traffic control plan is approved. Notify the Engineer at least 24 hr. 
before beginning work or before beginning any new operation. Do not start new operations to the detriment of work already 
begun. Minimize interference to traffic.  

For Contracts with callout work and work orders, begin work in the right of way within the specified time and continuously 
prosecute the work until completion. 



2024 Special Specifications  6007 

1 - 7 05-24 
OTU 

 

Special Specification 6007 
Battery Back-Up System for Signal Cabinets 
1. DESCRIPTION  

Install a battery back-up (BBU) system for traffic signals that provides reliable emergency power in case of 
utility power failure or interruption. The BBU system should also function as a power conditioner or voltage 
regulation device. 

The BBU system should consist of inverter/charger, manual bypass switch, power transfer switch or 
automatic bypass switch, batteries, battery monitoring device, wiring, external cabinet or stand-alone cabinet, 
concrete pad, all necessary hardware and software, and any associated equipment required to operate in a 
field environment. 

The BBU system should be able to operate a light-emitting diode- (LED-) only signalized intersection (700-W 
load) for 4 hr. of full runtime when utility power is disabled and under ambient temperature of 25°C. The BBU 
system should switch the intersection to flash mode of operation when approximately 40% of battery charge 
is remaining, using relay contact connection points on the front panel of the unit. The BBU system should 
operate the intersection in the flash mode of operation (300-W load) for an additional 2 hr. BBU system 
components must be rated for a minimum 1,400-W load capacity. 

Design the BBU system for outdoor applications in accordance with NEMA TS2-2003, Section 2. All 
components of the BBU system should be rated to operate under temperature extremes of -34°C–+74°C.  

2. DEFINITIONS 

2.1. Automatic Bypass Switch. A unit connected between the utility power supply and the inverter/charger that 
can automatically switch power to the controller cabinet service panel from inverter output power to utility line 
power. 

2.2. BBU System. Includes, but is not limited to, a manual bypass switch, automatic bypass switch or power 
transfer switch, inverter/charger, batteries, battery monitoring device, wiring, external cabinet, and any 
necessary hardware for system operation. 

2.3. BBU System Software. All software associated with operation, programming, and functional requirements of 
the BBU system. 

2.4. Battery Monitoring Device. The device that monitors battery temperatures and charge rate of the batteries 
used in the BBU system. 

2.5. Batteries. Standard 12-V batteries wired in series to create 36-V DC – 96-V DC storage. 

2.6. Boost. When enabled, the BBU system inverter/charger should automatically switch into this mode to raise 
the utility line voltage when it drops below a preset limit. The limit may be user-defined or use manufacturer 
default settings (typically 100 V AC). 

2.7. Buck. When enabled, the unit should automatically switch into this mode to reduce the utility line voltage 
when it rises above a preset limit. The limit may be user-defined or use manufacturer default settings 
(typically 135 V AC). 

2.8. External or Stand-Alone Cabinet. The structure that houses the system components or batteries. 
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2.9. Inverter/Charger. The unit that converts the DC voltage input into 120-V AC output for the traffic signal 
cabinet to operate. At minimum, the inverter/charger should be rated for 1,400 W. 

2.10. Inverter Line Voltage. The power supplied from the BBU system inverter to the traffic signal cabinet. 

2.11. Manual Bypass. Manual switch that allows user to bypass BBU power to service system equipment. The 
manual bypass switch switches utility line power directly to cabinet.  

2.12. Power Transfer Switch. A unit connected between the utility power supply and the inverter/charger that can 
automatically switch from utility line power to inverter output power. The power transfer relay may be a 
separate unit or combined with the manual bypass switch. In case of battery voltage loss, the power transfer 
switch must automatically return to utility line power. 

2.13. Signal Operation Mode. A signalized intersection generating a 700-W load when running in normal 
operation. 

2.14. Signal Flash Mode. A signalized intersection generating a 300-W load when running in the flash mode of 
operation. 

2.15. Utility Line Voltage. The 120-V AC power supplied to the BBU system. 

3. EQUIPMENT 

Ensure electrical materials and construction methods conform to NEC and additional local utility 
requirements. Furnish BBU systems prequalified by the Department. The Traffic Operations Division 
maintains an MPL of prequalified BBU systems. Ensure all materials and construction methods conform to 
the details shown on the plans, this Specification, and the pertinent requirements of the following Items. 
 Item 420, “Concrete Substructures” 
 Item 620, “Electrical Conductors” 

Provide and install a BBU system that can fulfill the following requirements. 

3.1. Method of Operation. The BBU system should operate using one or more of the following methods. 

3.1.1. Buck-and-Boost Method. When the buck-and-boost functions are enabled, they should set the upper and 
lower control limit allowable for the utility line voltage.  

If the utility line voltage fluctuates above or below the buck-and-boost values, the BBU system should raise 
or lower the voltage by approximately 10%–15% of the utility line voltage to bring the voltage back within the 
upper and lower control limits. Provide a buck-and-boost system with preset manufacturer defaults.  

If the utility line voltage falls above or below the functional capabilities of buck and boost, then the BBU 
system must transfer power from the utility line voltage to the inverter line voltage.  

3.1.2. Standby Method. The standby method should set upper and lower control limits for the utility line power. If 
the utility line voltage falls above or below the upper or lower control limits, then the BBU system should 
transfer power from the utility line voltage to the inverter line voltage.  

3.1.3. Continuous Operating Mode, Double Conversion Method. The continuous method always supplies the 
cabinet with inverter line voltage. This method requires the disabling of buck-and-boost functions.  

3.2. BBU System Capabilities. The BBU system should be able to provide 1,400-W peak load, with at least 80% 
inverter efficiency, for at least 10 sec. 
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The BBU system should be able to provide 700-W signal operation load for at least 4 hr., and then switch to 
and provide 300-W signal flash load for an additional 2-hr. minimum, when batteries are fully charged. 

When the BBU system runs on battery power, the inverter/charger should enable a user to select the voltage 
at which the transition from normal operating load to flash mode occurs (usually 47.5 V), using relay contacts 
and connection points on the front panel of the inverter/charger.  

The allowed transfer time, from disruption of normal utility line voltage to stabilized inverter line voltage from 
batteries, should be less than 65 milliseconds. The same allowable transfer time must also apply when 
switching from inverter line voltage to utility line voltage.  

The BBU system should bypass utility line voltage whenever the voltage is outside the manufacturer’s 
default, or a user-programmed voltage range, ±2 V AC. 

When the utility line power has been restored to a normal operating voltage for more than a user-defined 
setting (default 30 sec.), the BBU system should transfer from inverter line voltage to utility line voltage. The 
BBU system should be equipped to prevent malfunction feedback to the cabinet or the utility service.  

Provide a BBU system that is compatible with TS1, TS2, and Model 170/2070 controllers and cabinet 
components for full runtime operation.  

Unless the plans indicate otherwise, provide a BBU system in an external battery cabinet. When indicated by 
the plans, provide a BBU system that can be shelf-mounted in NEMA TS-1 and NEMA TS-2 cabinets, or 
rack-mounted for Model 170/2070 332 cabinets. Provide a manual bypass that can be shelf-mounted or 
attached to the side of the signal cabinet. Provide interconnect cables that are no less than 10 ft. long.  

Relay contact wiring for each set of NO/NC relay contact closure terminals should be no less than 6 ft. long 
and #18 AWG wire. Use manufacturer recommendations for size of wire for any cable’s lengths greater than 
10 ft. 

The BBU system should have lightning surge protection compliant with IEEE/ANSI C 62.41 and UL 1449. 
Provide lightning surge protection to the utility line voltage entering the inverter/charger. The surge protection 
device should be easily accessible and mounted externally from the inverter/charger.  

The BBU system, including batteries and hardware, should be easily replaceable and should not require any 
special tools for installation.  

The BBU system should operate in automatic fail-safe mode. Should a breaker trip the inverter/charger or 
power transfer switch on, the system must automatically operate from utility line power and bypass the BBU 
system.  

As stated above, in addition to the inverter/charger, provide BBU with an external manual bypass switch and 
either an external automatic transfer switch or external automatic bypass switch.  

The BBU system must be able to log up to 100 events. Events should date- and time-stamp faults with utility 
line voltage and battery voltages. At a minimum, the BBU system should log an event when:  
 the utility line voltage falls above or below the upper or lower control limits, 
 the BBU system automatically switches to battery power, or  
 self-monitoring BBU system components fail. 

3.3. Displays, Controls, Diagnostics, and Maintenance. The BBU system should include a front panel display. 
All applicable programmable functions of the operational methods described in this Specification should be 
viewable from the front panel display.  

All events described in Section 3.2., “System Capabilities,” should be viewable from the front panel display.  

The BBU system software should be programmable from the front panel of the inverter/charger using a 
keyboard or momentary buttons, allowing user to step through menu-driven software.  
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Provide a 10/100 Ethernet port on the front panel of the inverter/charger.  

Provide a RS232 port on the front panel of the inverter/charger.  

Include software for the BBU system’s operational needs. The user/operator should be able to access the 
system software via the Ethernet and RS232 ports on the front panel of the inverter/charger. The user should 
be able to read logged events and change programmable parameters from the keyboard, laptop, or local 
area network by the Ethernet port.  

System software must be upgradeable by the RS232 port on the front panel of the inverter/charger.  

3.4. Inverter/Charger. The inverter/charger is the unit that provides voltage regulation, conditioning of utility line 
power, DC voltage input conversion into 120-V AC output for the traffic signal cabinet to operate, emergency 
backup power upon loss of utility power, and temperature-compensated battery charging. At a minimum, the 
inverter/charger should be rated for 1,400 W. Provide at least six sets of Normally Open (NO) and Normally 
Closed (NC) single-pole double-throw dry contact relay closures on the front face of the inverter/charger, 
labeled to identify each contact. The relay closures should consist of NO/NC contact closures energized 
whenever the unit switches to battery power (label or mark contacts as “on battery” or equivalent), and a 
second set of NO/NC contact closures should be energized whenever the battery approaches 40% 
remaining capacity (label or mark contact as “low battery” or equivalent), which must determine when the unit 
will switch from normal operation to flash. A third set of NO/NC contact closures should be energized after a 
user-settable time after the unit switches to battery power. The contact may be labeled “timer.” The 
remaining relays should be user-definable.  

Operating temperature range for the inverter/charger and power transfer relay should be -34°F–+74°F. 
When battery power is used, the BBU system output voltage must be between 110 V AC and 125 V AC, pure 
sine wave output, ≤3% THD, 60 Hz ±3 Hz.  

3.5. Manual Bypass Switch. The manual bypass switch should be provided as a separate unit external to the 
inverter/charger unit. The manual bypass switch must consist of housing, two-position switch, terminal 
blocks, internal wiring, service outlet, circuit breakers, and mounting hardware. The components should be 
rated at least 240 V AC/30 A. Provide the manual bypass switch with No. 8 terminal blocks. The manual 
bypass switch should be two-position and allow the user to switch utility line power directly to the cabinet 
service panel. The switch positions must provide the following functions. 
 In the “Bypass” position, the inverter is bypassed, and utility power is removed from the BBU and 

passed directly to the signal power panel.  
 In the “UPS” position, the inverter/switch is powered, and the signal circuits are supplied by the output of 

the inverter.  

When the manual bypass switch is in the “Bypass” position, the user may replace the automatic bypass 
switch (or transfer switch) and the inverter/charger without interrupting power to the intersection. Provide the 
manual bypass switch with overcurrent protection (20-A circuit breaker). 

3.6. Power Transfer Switch. These requirements are for BBU systems provided with a power transfer switch. 
The power transfer switch must operate such that the inverter/charger input and cabinet power panel are 
supplied with power from the utility line. If the utility line power is lost or requires conditioning (buck or boost), 
the power transfer switch must automatically connect the inverter/charger output to the cabinet power panel 
such that the inverter/charger output provides the power. In case of inverter/charger failure, battery failure, or 
complete battery discharge, the power transfer should revert to the NC (de-energized) state, where utility line 
power is connected to the cabinet service panel.  

Size the wire going to the power transfer switch from the manual bypass switch, to and from the 
inverter/charger, and from the manual bypass switch to utility power service according to the system 
requirements.  
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3.7. Automatic Bypass Switch. These requirements are for BBU systems provided with an automatic bypass 
switch. The automatic bypass switch must operate such that the inverter/charger input is supplied with power 
from the utility line and the cabinet power panel is supplied with power from the output of the 
inverter/charger. In case of inverter/charger failure, battery failure, or complete battery discharge, or other 
loss of power from the output of the inverter/charger, the automatic bypass switch should revert to the NC 
(de-energized) state, where utility line power is connected to the cabinet service panel. 

3.8. Batteries. Provide batteries from the same manufacturer and vendor as the BBU system.  

Individual batteries should be 12-V type, easily replaceable, and available for purchase, or common off-the-
shelf equivalent.  

Select batteries sized and rated to operate a 700-W load for 4 hr. (normal operation) followed by a 300-W 
load for 2 hr. (flash operation), for a total of 6 hr.  

Battery configuration should consist of 12-V batteries arranged for total voltages of 36, 48, 60, 72, 84, or 96. 

Batteries should be deep-discharge, sealed prismatic lead-calcium based, valve-regulated, and 
maintenance-free. 

Batteries should operate over a temperature range of -34°F–+74°F.  

Batteries should indicate maximum recharge data and recharging cycles, and manufacturer defaults on the 
inverter/charger should not allow the recharging process to exceed the batteries’ maximum values.  

Connect the battery interconnect wiring to the inverter unit using a modular harness with red and black 
cabling that terminates into a typical power-pole style connector. Equip the harness with mating power flag-
style connectors for batteries and a single insulated plug-in style connection to inverter/charger unit. Harness 
should allow batteries to be quickly and easily connected in any order, and keyed to ensure proper polarity 
and circuit configuration. Size the fusible link or device accordingly with BBU system requirements. To 
protect against currents exceeding each battery current rating, provide links within 3 in. of the negative and 
positive leads of each battery. Provide fusible links made of insulated stranded wire.  

Provide insulated covers at the connection points (posts) to prevent accidental shorting.  

Provide battery cables to connect battery to battery harness main cable at least 18 in., or long enough to 
accommodate the battery covers provided with the battery ground box, whichever is longer. Size the battery 
harness accordingly with BBU system requirements.  

3.9. Battery Monitoring System. The BBU system should use a temperature-compensated battery charging 
system. The charging system should compensate over 2.5 mV/°C–4.0 mV/°C per cell.  

Use a temperature sensor to monitor the temperature and regulate the charge rate of the batteries. Unless 
required otherwise by the plans, provide a temperature sensor wire as follows.  
 8 ft. long if external side-mounted cabinet is attached to existing controller cabinet 
 8 ft. long if batteries are housed in traffic signal base used for cabinet foundation and are stored on shelf 

within base 
 8 ft. long if a stand-alone cabinet is used 

Should the temperature sensor fail, the inverter/charger should not allow the BBU system to overcharge the 
batteries. The BBU system should provide an alarm should the temperature sensor fail.  

Recharge time for the batteries to obtain 80% or more of full battery charge capacity should not exceed 
20 hr. at 70°F. 

Batteries should not be allowed to charge when the battery temperature exceeds 50°F.  
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The BBU system should monitor battery strings within a system and set a fault indicator if the battery voltage 
falls below normal operating voltage.  

3.10. Battery Housing. Unless plans require otherwise, provide an external battery cabinet or stand-alone BBU 
and battery cabinet as specified below. 

3.10.1. External Battery Cabinet. The external cabinet should be NEMA Type 3R all-aluminum with stainless steel 
hardware, or approved equivalent. Design the external cabinet to attach on the side of a TS2 Size 6 
base-mount cabinet. Mount the batteries, inverter, transfer switches, manual bypass, and associated 
hardware in the external cabinet.  

Equip the external cabinet with proper ventilation, electric fan, and air filter in accordance with NEMA TS2. 

Equip external cabinets with a door opening to the entire cabinet. Attach the door to the cabinet with a 
full-length stainless steel piano hinge or four two-bolts-per-leaf hinges. Provide a door with the same latch 
and lock mechanism as required for a standard traffic signal cabinet. In addition, provide a padlock clasp.  

When using battery ground boxes, an external cabinet is required for the non-battery components.  

3.10.2. Stand-Alone BBU and Battery Cabinet. When required for installation by the plans, provide a stand-alone 
cabinet conforming to the specifications of the external BBU and battery cabinet, except that it must not 
mount to the controller cabinet. Design the stand-alone cabinet to attach to a concrete pad.  

3.11. Concrete Pad. Provide a Class B concrete pad as a foundation for stand-alone cabinets. For external 
cabinets, extend the controller foundation to provide a Class B concrete pad under the external cabinet.  

3.12. Documentation. Provide operation and maintenance manuals. The operation manual should include a block 
diagram schematic of system hardware components. The manual should include instructions for 
programming and viewing software features. The manual should also include uploading and downloading 
(communications protocol) requirements by RS232 or Ethernet port.  

Provide board-level schematics when requested.  

Provide battery documentation and replacement information.  

3.13. Testing. The Department reserves the right to test BBU systems to ensure quality assurance on unit before 
installation and random sampling of units being provided to the State. BBU systems that fail must be 
removed from the Qualified Products List (QPL). 

Department QPL testing procedures must check compliance with the criteria of this Specification, including 
the following. 
 Event logging for fault and alarm conditions 
 Demonstrated use of one or more of the operating methods described in Section 3.1., “Method of 

Operation” 
 Testing of ability to power a 700-W load for 4 hr., transfer to flash mode, and power a 300-W load for 

additional 2 hr., at an ambient temperature of +75°F 
 Testing of all components in environmental chamber (temperature ranges from -30°F–+74°F) following 

NEMA TS2 2003, Section 2.  

3.14. Warranty, Maintenance, and Support. Provide a BBU with a warranty that requires the manufacturer to 
replace failed BBUs when non-operable due to defect in material or workmanship within 5 yr. of date of 
purchase from manufacturer. Supply a BBU with no less than 95% of the manufacturer’s warranty remaining 
on the date when the BBU is installed and begins operating. The replacement BBU must meet this 
Specification. The Contractor must manage any warranty issues until the date of final acceptance.  
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Batteries should be warranted for full replacement for 5 yr. Batteries must be defined as bad if they are not 
able to deliver 80% of battery rating.  

4. MEASUREMENT 

This Item will be measured by each BBU system installed.  

5. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “BBU System” of the type of BBU cabinet specified. 
This price is full compensation for furnishing, installing, and testing the completed BBU system and 
associated equipment; mounting hardware; Class B concrete pad; software; conduit; conductors; and 
equipment, labor, tools, and incidentals. 
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Special Specification 6015 
Installation of Cellular Modem  
1. DESCRIPTION 

Transport, install, and test Department-furnished cellular modems as shown on the plans, as detailed in the 
Special Specification, and as directed. 

2. MATERIALS 

The Department will furnish cellular modems with power supply. 

Provide all materials, not supplied by the Department, necessary for the cellular modem installation. All 
materials provided by the Contractor must be new.  

The storage by the Department and pick up location of equipment for the cellular modems for this project 
must be shown either in the project General Notes or otherwise shown on the plans.  

Ensure that all materials and construction methods necessary to complete the installation are in accordance 
with the requirements of this Item, the plans, and the pertinent requirements of Item 620, “Electrical 
Conductors.” 

3. POWER REQUIREMENTS 

Provide equipment appurtenances, as required, to ensure that operations are not affected by the transient 
voltages, surges, and sags normally experienced on commercial power lines. 

3.1. Wiring. Provide wiring that meets the requirements of the National Electric Code. Provide wires that are cut 
to proper length before assembly. Provide cable slacks to facilitate removal and replacement of assemblies, 
panels, and modules. Do not double-back wire to take up slack. Lace wires neatly into cable with nylon lacing 
or plastic straps. Secure cables with non-adhesive clamps and anchors. Provide service loops at 
connections. 

3.2. Power Service Protection. Provide equipment that contains readily accessible, manually re-settable, or 
replaceable circuit protection devices (such as circuit breakers or fuses) for equipment and power source 
protection.  

Provide and size circuit breakers or fuses such that no wire, component, connector, PC board, or assembly 
must be subjected to sustained current in excess of their respective design limits upon failure of any single 
element or wiring. 

4. MECHANICAL REQUIREMENTS 

4.1. Connectors and Harnesses. Provide external connections made by means of connectors. Provide 
connectors that are keyed to preclude improper hookups. Color code wires and appropriately mark origin and 
destination of each cable. 

Provide connecting harnesses of appropriate length and terminated with matching connectors for 
interconnection with the communications system equipment. 
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Provide pins and mating connectors that are plated to improve conductivity and resist corrosion. Cover 
connectors utilizing solder type connections by a piece of heat shrink tubing securely shrunk to ensure that it 
protects the connection. 

4.2. Mechanical Components. Provide external screws, nuts, and locking washers that are stainless steel.  
Provide parts made of corrosion-resistant material, such as plastic, stainless steel, anodized aluminum, or 
brass. Protect materials from fungus growth and moisture deterioration. Separate dissimilar metals by an 
inert dielectric material. 

5. INSTALLATION OF CELLULAR MODEMS 

Install all materials, equipment, power, video, and control cabling. Ensure an operating and functional 
system. 

Prevent damage to all cellular modem components supplied by the Department. Replace any component 
that is damaged or lost during transportation or installation at the Contractor’s expense. 

Testing. Verify operation of the cellular modems, together with operation of its links, demonstrate that data 
can be transmitted at a satisfactory rate from the field location to the central location. Demonstrate that the 
cellular modems data packets are being received at the central site via a networked computer. 

Experience Requirements. The Contractor or designated subcontractors involved in the installation and 
testing of the cellular modems must, as a minimum, meet the following: 

 2-yr. experience in the installation of cellular modems. 
 Must have a minimum record of having installed two cellular modems where they have been in 

continuously satisfactory operation for at least 1 yr. The Contractor must submit as proof, photographs 
or other supporting documents, and the names, addresses, and telephone numbers of the operating 
personnel who can be contacted regarding the system. 

 Provide necessary documentation of subcontractor qualifications pursuant to Contract award. 

6. MEASUREMENT 

This Item will be measured as each cellular modem is made fully operational and tested. 

7. PAYMENT 

The work performed and material furnished in accordance with this Item; and, measured as provided under 
“Measurement,” will be paid for at the unit price bid for “Installation of Cellular Modems.” This price is full 
compensation for transportation and installation of all equipment described under this Item; furnishing and 
installing all cables, connectors, and mounting assemblies; all documentation and testing; and all labor, 
manipulations, materials, tools, equipment, and incidentals. 
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Special Specification 6017 
Multi-Sensor Vehicle Detection System for Signalized 
Intersection 
1. DESCRIPTION 

Furnish, install, relocate, or remove vehicle detection system (VDS) at locations shown on the plans, or as 
directed. Use approved VDS listed on the Department’s MPL. 

2. MATERIALS 

2.1. General. Furnish, assemble, and install only new materials except as allowed for relocation of VDS 
equipment as shown on the plans, or as directed. Contractor must provide the VDS at each intersection as a 
system from the same manufacturer. 

VDS must analyze sensor inputs and produce vehicle detector outputs that can serve as inputs to a traffic 
signal controller. Provide VDS field equipment that is compatible with existing infrastructure and software 
located in the Department’s Traffic Management Control Centers across the state as directed. VDS must 
meet Department transportation sensor system protocol requirements when integrated with Traffic 
Management Control Center software or systems as shown on the plans. 

VDS equipment must include the following. 
 Cabinet control processor unit and associated devices required for system integration 
 Data, power, and communication cable, connectors, and assemblies 
 Sensor and mounting hardware to connect directly to a pole, mast arm, or other structure 

• Video imaging VDS (VIVDS) (fixed or variable focal length, 360° “fish-eye,” or infrared), 
• Radar VDS (RVDS) (presence or advanced), or 
• Hybrid VDS (HVDS) (VIVDS and RVDS in combinations) 

The VIVDS must use one or more cameras and video processing equipment to accurately provide detector 
calls for the intersection, approach, or roadway segment where they are installed, and provide detection as 
shown on the plans. A single camera placed per manufacturer recommendations must be capable of 
monitoring and detecting at least five lanes of traffic simultaneously. 

The RVDS must use one or more radar sensors and processing equipment to accurately provide detector 
calls for the intersection, approach, or roadway segment where they are installed, and provide detection as 
shown on the plans. A single RVDS sensor placed per manufacturer recommendations must be capable of 
monitoring and detecting at least five lanes of traffic simultaneously. Once installed and aligned, RVDS must 
be able to automatically detect vehicle placement and track individual vehicles through the viewing range as 
specified by the manufacturer. 

Ensure the system is designed and constructed with subassemblies, circuits, cards, and modules to 
maximize standardization and commonality.  

Ensure field-replaceable parts are accessible for inspection and maintenance. Provide test points for 
checking essential voltages and waveforms. 

VDS devices must self-recover from power failure once power is restored. 
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2.2. Configuration and Management. Ensure the VDS allows the user to fully configure or reconfigure the 
system and place detection zones locally or remotely using a monitor and input device, such as a keyboard, 
keypad, mouse, or touchscreen. Provide each VDS with all associated equipment required to configure and 
operate the system in a field environment.  

Ensure that the VDS allows for the following. 
 Configurable for remote monitoring 
 Configurable for automated traffic signal performance measures (ATSPMs) 
 Display detection zones and detection activations overlaid on live video 
 Retainage of its programming in nonvolatile memory 
 Stored configurations that may be modified for optimization and saved locally and remotely 
 Normal operation during any configuration changes 
 Adjustment or recalibration not required except when components are updated or realigned 

2.3. Detection Zones. The VDS must allow a user to configure detection zones using a graphical user interface 
(GUI) superimposed on a video image of the roadway or simulated layout generated by the VDS processor 
based on sensor input. Ensure detection zones can be placed anywhere within GUI field of view (FOV). 
Ensure VDS detection zones can detect vehicle presence and collect traffic counts per lane. The VDS must 
be configurable to provide traffic volume, speed, and occupancy per lane.  

Detection zones must appear as lines or polygons in the FOV. The system must allow at least eight detection 
zones per FOV. VDS detection zones must be able to provide detection equivalent to a 
6-ft. × 6-ft. loop. Ensure zones can be sized, shaped, and overlapped to accurately detect vehicles at the 
locations shown on the plans. 

The system must allow zones to be configured with directionality, delay, extension, and logic functions, 
including “AND” and “OR.” If each detection zone provides a unique output to the signal controller and the 
controller includes logical functions, then the VDS is not required to support logic functions. 

Ensure zones displayed on a monitor provide a visual indication when vehicles are detected during 
configuration and operation. 

2.4. Detection. VDS processor must compensate for minor sensor movement associated with environmental 
conditions, such as wind and thermal variations, throughout operation. Movement up to 2% of FOV at 400 ft. 
must not produce a false detection. 

Ensure VDS processor operates regardless of whether monitoring equipment is connected. If monitoring 
equipment is connected to the processor unit, vehicle detections will be displayed real-time as they occur. 

VDS must simultaneously detect vehicles in all lanes. VDS must be able to accurately detect approaching 
and departing vehicles in multiple lanes. VDS is configurable for which direction of travel to detect per lane. 
Ensure that vehicles traveling in any direction other than the configured direction of travel (e.g., cross-street 
and wrong-way traffic) do not activate a call to the controller, and that those detections could be configured to 
be disregarded or counted. 

Ensure a constant call is placed on outputs associated with zones or sensors that are in an error state or 
failed, and that can be configured to be reported to the user. Ensure a constant call is placed on assigned 
outputs whenever the system is unable to provide accurate detection. 

2.5. Accuracy. Ensure VDS individual lane accuracy for vehicle presence or advance detection is within 5% of 
actual. 

2.6. Video Imaging Camera Sensor. Use color or thermal cameras that are provided as part of an engineered 
system by the VIVDS processor manufacturer or approved for use by the VIVDS processor manufacturer. 
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Ensure that analog cameras provide National Television Systems Committee (NTSC) composite video with a 
minimum resolution of at least 480 television lines (TVL). 

Cameras must produce useable video suitable for detection in low light. Cameras with day and night modes 
must automatically and seamlessly transition between modes without producing vehicle detection errors such 
as false calls and missed calls. Nighttime monochrome operation must produce feature-resolvable video with 
luminance as low as 0.1 lux. Nighttime color operation must produce feature-resolvable video with luminance 
as low as 1.0 lux. 

Cameras must produce resolvable features in the video with luminance as high as 10,000 lux. 

Visual spectrum cameras must include automatic electronic shutter and iris control based on average scene 
luminance. 

Variable focal length lenses must be adjustable from 6 mm–34 mm. 

Processed images produced by the VIVDS must use a standard encoding format such as H.264 or MJPEG, 
unless otherwise shown on the plans. 

The advanced camera enclosure must use indium tin oxide (ITO) technology for the heating element of the 
front glass. The transparent coating must not impact the visual acuity and must be optically clear. 

Cable terminations at the data combiner for video and power must not require crimping or special tools. 

The camera sensor must allow the user to set the focus and FOV by Wi-Fi connectivity. 

The camera must produce a useable video image of the bodies of vehicles under all roadway lighting 
conditions, regardless of time of day. The minimum range of scene luminance over which the camera must 
produce a useable video image must be the minimum range from nighttime to daytime, but not less than the 
range of 1.0 lux–10,000 lux. 

The camera electronics must include automatic gain control (AGC) to produce a satisfactory image at night. 

The imager luminance signal-to-noise ratio must be more than 50 decibels (dB) with the AGC disabled. 

The imager must employ three-dimensional dynamic noise reduction to remove unwanted image noise. 

The camera imager must employ wide dynamic range technology to compensate for wide dynamic outdoor 
lighting conditions. The dynamic range must be greater than 100 dB. 

The camera must be digital-signal-processor based, use a charge-coupled device sensing element, and 
output color video with resolution of no less than 550 TVL.  

The camera sensor must include an electronic shutter control based on average scene luminance and must 
be equipped with an auto-iris lens that operates in tandem with the electronic shutter. The electronic shutter 
must operate within 1/1 sec.–1/10,000th sec. 

The camera sensor must use automatic white balance. 

The camera sensor must include a variable focal length lens with variable focus that can be adjusted, without 
opening the camera housing, to suit the site geometry by a portable interface device designed for that 
purpose and manufactured by the detection system supplier. 
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The horizontal FOV must be adjustable from 4.6°–53.6°. This camera configuration may be used for most 
detection approaches to minimize the setup time and spares required by the user. The lens must be a 12x 
zoom lens with a focal length of 3.7 mm–44.0 mm.  

The lens must also have an auto-focus feature with a manual override to facilitate ease of setup. 

The camera must incorporate preset positioning that stores zoom and focus positioning information. The 
camera must have the capability to recall the previously stored preset upon application of power. 

The camera must be housed in a weathertight sealed enclosure conforming to IP-67. The housing must allow 
the camera to be rotated to allow proper alignment between the camera and the traveled road surface. 

The camera enclosure must be equipped with a sunshield. The sunshield must include provision for water 
diversion to prevent water from flowing in the camera’s FOV. 

The camera enclosure must be design so that the pan, tilt, and rotation of the camera assembly can be 
accomplished independently without affecting the other settings. 

The camera enclosure must include a proportionally controlled ITO heater design that maximizes heat 
transfer to the lens. The output power of the heater must vary with temperature, to assure proper operation of 
the lens functions at low temperatures and prevent moisture condensation on the optical faceplate of the 
enclosure. 

The glass face on the front of the enclosure must have an anti-reflective coating to minimize light and image 
reflections. 

When mounted outdoors in the enclosure, the camera must operate in temperatures from -34°C–+74°C and 
humidity from 0 relative humidity (RH)–100% RH. Measurement of satisfactory video must be based on 
detection processor (DP) system operation. 

The camera sensor must acquire its power from the sensor data combiner.  

Recommended camera placement height must be between 18 ft. and 33 ft. (or 6 m and 10 m) above the 
roadway, and over the traveled way on which vehicles are to be detected. For optimum detection, the 
camera must be centered above the traveled roadway. The camera must view approaching vehicles at a 
distance not to exceed 350 ft. for reliable detection (height-to-distance ratio of 10:100). Camera placement 
and FOV must be unobstructed and as noted in the installation documentation provided by the supplier. 

The video signal must be fully isolated from the camera enclosure and power cabling. 

A weatherproof protective cover must be provided to protect all terminations at the camera. 

2.6.1. Thermal Cameras. Thermal imaging cameras must use a long-life, uncooled vanadium oxide 
microbolometer thermal detector with a spectral range of 7.5 micrometers (µm)–13.5 µm. 

Ensure analog video is NTSC-compliant and has a minimum NTSC array format of 320 × 240 with a 
76,800-pixel effective resolution. 

2.6.2. Camera Enclosure. Camera and lens assembly must be housed in an enclosure designed for outdoor use. 
The housing must be light in color to limit solar heating and prolong equipment life. Enclosure, including 
cable connections, must be waterproof and dust-tight with a NEMA Type 4 rating. 

Ensure enclosures for visual spectrum cameras include a sunshield. Sunshield must protrude beyond the 
front edge of the enclosure and divert water away from the camera’s FOV. Ensure the sunshield overhang is 
adjustable. Any plastics used in the construction of the enclosure must include ultraviolet inhibitors. 
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Ensure the enclosure allows the camera horizon to be rotated in the field during installation. Ensure camera 
focus and zoom can be adjusted, if necessary, without entering the camera enclosure. 

The camera enclosure must be provided with mounting bracket designed to mount directly to a pole, mast 
arm, or other structure. Ensure the bracket allows the camera to be panned and tilted for alignment and then 
locked into place once properly positioned. 

The camera enclosure with camera and lens installed must weigh 10 lb. or less. 

Camera housing must include a means to prevent the formation of ice or condensation. If camera housing 
includes a heater, wiper, or other electronically controlled mechanism, such mechanism must not interfere 
with the camera operation or video signal. 

2.7. Radar Sensor. The radar sensor must operate in the 24-gigahertz frequency band and must operate on one 
of seven available enumerated channels that is user-selectable. 

The radar detection range must be 600 ft. minimum, ±5%. The radar sensor must be able to track up to 20 
independent objects simultaneously with object speed detection within 0 mph–150 mph ±1.0 mph. The radar 
sensor must be able to detect vehicles per lane and at least up to four lanes. 

The radar sensor must be housed in a weathertight sealed enclosure conforming to IP-67. The radar must 
operate in temperatures from -34°C–+74°C and humidity from 0% RH–100% RH. The housing must allow 
the radar to be adjusted to allow proper alignment between the sensor and the traveled road surface. 

2.8. Multi-Sensor Assembly. Camera and radar sensors must be housed in a single enclosure assembly. The 
overall size of the multi-sensor enclosure must not exceed 14 in. × 15 in. × 17 in., and 11 lb. The effective 
projected area must not exceed 2.0 sq. ft. 

The maximum power consumption for the multi-sensor assembly must be less than 10 W typical, 20 W peak. 

2.9. Sensor Data Combiner. A sensor data combiner that combines sensor information from video and radar 
sensors must be employed for HVDS. 

The sensor data combiner must supply primary power to each sensor unit. 

The sensor data combiner must facilitate digital communications between the sensor data combiner and 
each sensor unit. 

The sensor data combiner must receive its primary power from an AC power source using industry-standard 
three-conductor cabling. 

The sensor data combiner must communicate with the DP using a single coax cable. Video imaging and 
radar data must use the single coax cable. 

The sensor data combiner must also employ industry-standard Wi-Fi connectivity for remote sensor system 
setup using a mobile programming device such as a netbook or tablet computer. Video camera and radar 
sensor must be able to be configured independently. 

The sensor data signal must be fully isolated from the mechanical enclosure and power cabling. 

Cable terminations at the sensor data combiner must not require crimping tools.  

The sensor data combiner must be housed in a weathertight sealed enclosure conforming to IP-67. 
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2.10. DP. Ensure the VDS includes inputs from the detectors and outputs to the traffic signal controller unit (CU) by 
the det, and provides data collection features, including storage and reporting of collected vehicle detection 
data, when shown on the plans. 

VDS must be able to interface with the traffic CU by the detector rack, synchronous data link (SDLC), or 
another detector interface described in NEMA TS2-2016, unless otherwise shown on the plans. Solid-state 
detection outputs must meet NEMA TS2-2016, 6.5.2.26. The system must be able to provide 24 detection 
outputs. Ensure each zone and output is user-definable and previously saved zones can be redefined. 

The system must be capable of functioning as a detector bus interface unit using an RS-485 SDLC 
connector. TS2, Type 1, VDS must include indicators that display detector output status for verification of 
calls. 

Analog video inputs must use BNC connectors or be routed through existing loop inputs using connections 
designed for that purpose. Analog video outputs must use BNC or RCA connectors. Use of external cable 
connections to create a combined video output is not allowed. 

Ensure processor includes provisions to view video image in the field and remotely.  

VIVDS or HVDS processors installed in the traffic controller cabinet must use digital video or accommodate 
asynchronous, synchronous, and line-locked analog video as part of a complete system engineered by the 
manufacturer. 

2.11. Camera Interface Panel. Supply the VIVDS with a camera interface panel as required by the manufacturer 
that provides a cabinet connection point between field wiring from VIVDS cameras and VIVDS equipment in 
the cabinet. The interface panel must be provided by the VIVDS manufacturer as part of a complete 
engineered system. The panel must include terminal facilities and surge suppression for all conductors used 
to connect VIVDS field equipment, including camera power and communications. Interface panels for analog 
cameras must include a 10-A breaker or blade-type fuses and a power terminal strip with at least eight 8/32 
binder head screws for camera power connections. The panel must also have, at minimum, four coax 
protectors (EDCO CX06 or equivalent). Additional lightning and transient protection is allowed. All 
components that reside on the panel must be Department-approved. For cameras using Power over 
Ethernet, the interface panel must consist of surge protection meeting GR-1089. 

Ensure interface panel is capable of being mounted on the sidewalls of the controller cabinet. Video 
connections must be isolated from earth ground. 

2.12. Cabling. Supply the VDS with connector cables of the appropriate length for each installation site. Connector 
cables must include all conductors necessary for power, video, and communication. All cabling used must 
meet the minimum recommended specifications of the manufacturer. 

Ensure the power and data cable connectors are IP-67 compliant to protect against intrusion of solids and 
water. External connectors must be quick-disconnect and keyed to prevent improper connections. All wiring 
must be color-coded and marked appropriately. Ensure all conductors that interface with the connector are 
encased in a single jacket.  

If used, fiber optic cable must meet pertinent Department requirements. 

If coaxial cable is used, it must be low-loss, 75-ohm, precision video cable suited for outdoor installation and 
approved by the manufacturer.  

RS-485 and RS-232 communication cable must meet Special Specification 6004, “Networking Intelligent 
Transportation System (ITS) Communications Cable.” 

2.13. Communication. Ensure that the VDS includes at least one serial or Ethernet communication interface. 
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Ensure serial interfaces and connectors conform to Telecommunications Industry Association- (TIA-) 232. 
Ensure that the serial ports support data rates up to 115,200 bits per second, error detection using parity bits 
(i.e., none, even, and odd), and stop bits (1 or 2).  

Ensure that wired Ethernet interfaces provide a 10/100BASE-TX connection. Verify that all unshielded 
twisted pair and shielded twisted pair network cables and connectors comply with TIA-568. 

Ensure that wireless communications are secure and that wireless devices are Federal Communications 
Commission- (FCC-) certified. Ensure that the FCC identification number is displayed on an external label 
and that all detection system devices operate within their FCC frequency allocation.  

Ensure the system can be configured and monitored by one or more communication interfaces. Ensure that 
all communication addresses are user-programmable. 

2.14. Software. Ensure the VDS manufacturer includes all software required to configure and monitor operation of 
VDS field equipment locally and remotely. VDS software must be a stable production release approved by 
the Department’s Traffic Safety Division. 

Ensure VDS computer software includes a GUI that displays all configured lanes and provides visual 
representation of all detected vehicles. Server software must be designed to run on the Windows Server 
operating system (Windows Server 2012 or newer). Client workstation software must be designed to run on 
Microsoft Windows 10 Professional and newer. 

VDS software must allow the user to program, operate, exercise, diagnose, and read status of all VDS 
features and functions using a laptop computer. 

VDS computer software must be able to communicate with VDS field devices using TCP/IP and serial 
connections. The software must provide for local and remote configuration and monitoring, including display 
of detection zone activations on live video and modification of existing detection zone layouts. 

System software must provide the user complete control over the configuration process for VDS devices and 
allow the user to load new firmware into nonvolatile memory of VDS field devices locally and over any 
supported communication channel, including TCP/IP networks. 

The system software must include the ability to retrieve and store data collected by VDS field devices.  

Ensure all licenses required for operation and use of software are included at no additional cost. 

Software updates must be provided at no additional cost during the warranty period. 

2.15. Mechanical. VDS detector card rack units must comply with dimensions specified in NEMA TS2-2016, 
6.5.2.2.2. 

Ensure that all parts are fabricated from corrosion-resistant materials, such as plastic, stainless steel, 
aluminum, or brass. 

Ensure that all screws, nuts, and locking washers are stainless steel. Do not use self-tapping screws. 

Ensure equipment is clearly and permanently marked with manufacturer name or trademark and part 
number, as well as date of manufacture or serial number. 

Ensure VDS is modular in design for ease of field replacement and maintenance. 

All printed circuit boards must have conformal coating to protect against moisture and fungus. 
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2.16. Electrical. Ensure equipment is designed to protect personnel from exposure to high voltage during 
installation, operation, and maintenance. Ensure all connections include the manufacturer-recommended 
surge protective device (SPD). SPDs must not interfere with the performance of the VDS. VDS electrical 
design must be modular. 

Ensure the VDS operates on nominal 120 V AC. A power converter must be provided for devices that do not 
operate on nominal 120 V AC. Sensors must operate between 12 V DC and 28 V DC. 

2.17. Environmental. All VDS devices must operate properly while and after being subjected to the environmental 
testing procedures described in NEMA TS2, Section 2. VDS sensors must be able to withstand the maximum 
wind load defined in the Department’s basic wind velocity zone map standard without any damage or 
loosening from structure. 

2.18. Connectors and Harnesses. External connections exposed to the outdoor environment must be made with 
weatherproof connectors. Connectors must be keyed to ensure correct alignment and mating. 

Ensure all conductors are properly color-coded and identified. Ensure that every conductive contact surface 
or pin is gold-plated or made of a noncorrosive, nonrusting, conductive metal. 

RS-485 and RS-232 communication cables must: 
 be shielded, twisted pair cable with a drain wire; 
 have a nominal capacitance conductor-to-conductor @ 1Khz ≥26pF/ ft.; 
 have nominal conductor DC resistance @ 68°F ≤15 ohms/1,000 ft.; 
 be one continuous run with no splices, and 
 be terminated only on the two farthest ends of the cable. 

2.19. Documentation. Provide hardcopy operation and maintenance (O&M) manuals, along with a copy of all 
product documentation on electronic media. Include the following documentation for all system devices and 
software. 
 Operator manuals 
 Installation manuals with installation procedures 
 Maintenance and troubleshooting procedures 
 Manufacturer’s specifications (functional, electrical, mechanical, and environmental) 

Provide certification from an independent laboratory demonstrating compliance with NEMA-TS2 
environmental requirements for temperature, humidity, transients, vibration, and shock. 

Provide certification that VDS electronic equipment meets FCC Class B requirements for electromagnetic 
interference and emissions. 

Ensure the VDS system manufacturer has a quality assurance program for manufacturing VDS as described 
in this Specification. Manufacturer of the VDS must be ISO-9001 certified, or provide a copy of the company 
quality manual for review. 

The VDS must pass testing to ensure functionality and reliability before delivery. Test results and supporting 
documentation, including serial number tested, must be submitted for each VDS. If requested, manufacturing 
data per serial number must be provided for each VDS. 

2.20. Warranty. Warrant the equipment against defects or failure in design, materials, and workmanship for at 
least 5 yr. or in accordance with the manufacturer’s standard warranty if that warranty period is greater. The 
start date of the manufacturer’s standard warranty will begin after the equipment has successfully passed all 
tests contained in the final acceptance test plan. Any VDS equipment with less than 90% of its warranty 
remaining after the final acceptance test is completed will not be accepted by the Department. Guarantee 
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that equipment furnished and installed for this project performs per the manufacturer’s published 
specifications. Assign, to the Department, all manufacturer’s normal warranties or guarantees on all 
electronic, electrical, and mechanical equipment, materials, technical data, and products furnished for and 
installed on the project. 

Malfunctioning equipment must be repaired or replaced at the Contractor’s expense before completion of the 
final acceptance test plan. Furnish replacement parts for all equipment within 10 days of notification of failure 
by the Department.  

During the warranty period, technical support must be available by telephone within 4 hr. of the time a call is 
made by a user, and this support must be available from factory-certified personnel. 

2.21. Training. Conduct an installation, configuration, operation, testing, maintenance, troubleshooting, and repair 
training class for at least 8 hr., unless otherwise directed, for up to 10 representatives designated by the 
Department. Submit a training session agenda, a complete set of training material, the names and 
qualifications of proposed instructors, and proposed training location for approval at least 30 days before the 
training. Conduct training within the local area unless otherwise directed. Provide one copy of course 
material for each attendee. Ensure that training includes: 
 hands-on operation of system software and equipment, 
 explanation of all system commands and their function and use, and 
 system troubleshooting and O&M. 

3. CONSTRUCTION 

3.1. System Installation. Install VDS devices and configure detection zones and settings as shown on the plans, 
in accordance with the manufacturer’s recommendations, and as directed. Provide configuration file backups, 
including detector placement, names, communication settings, and output assignments. Completion of the 
work must present a neat, workmanlike, finished appearance. Rewiring the backplane or any other cabinet 
panel for the system is not permitted except for power and grounding for sensor interface panels. 

VDS installer must be certified by VDS manufacturer in proper installation setup and procedures. VDS 
integrator must be certified by the manufacturer for training end users in the maintenance, configuration, and 
operation of VDS. If the VDS installer does not have VDS-manufacturer approved staff, the installer must 
coordinate having a VDS-manufacturer approved representative onsite the day of equipment setup and 
testing to ensure the system operates per the plans, and as directed. 

Mount and aim detectors in a manner that eliminates, as much as possible, environmentally generated 
issues that limit the VDS to properly detect actual vehicles or that create false calls (e.g., glare, object 
obstruction, and vibration). 

Provisions must be made for installation and configuration of software on Department computers. 

3.2. Temporary Use. When shown on the plans, the VDS equipment must be used to provide vehicle detection 
temporarily. When the permanent vehicle detection system and related equipment are installed and made 
operational, the VDS equipment must be carefully removed and delivered to the location shown on the plans. 
Any equipment or structure damaged or lost must be replaced by the Contractor (with items approved by the 
Engineer) at no cost to the Department. 

3.3. Mechanical Components. Ensure that all fasteners, including bolts, nuts, and washers, with a diameter less 
than 5/8 in. are Type 316 or Type 304 stainless steel and meet ASTM F593 and ASTM F594 for corrosion 
resistance. Ensure that all bolts and nuts 5/8 in. and larger in diameter are galvanized and meet ASTM A307. 
Separate dissimilar metals with an inert dielectric material. 
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3.4. Wiring. All wiring and electrical work supplying the equipment must meet the NEC. Supply and install all 
wiring necessary to interconnect VDS to the controller cabinet and materials necessary to complete the work. 
If additional cables are required, the Contractor must furnish and install them at no additional cost to the 
Department. Provide conductors at least the minimum size indicated on the plans and insulated for 600 V. 

All wiring must be cut to proper length and free of splices between the detector and DP. This length must 
include cable service loops at least at the cabinet, transition point from signal pole to mast arm, and point of 
attachment. All cable slack must be neatly laced and placed in the bottom of the cabinet. Ensure cables are 
secured with clamps. 

3.5. Electrical Service. The Contractor is responsible for checking the local electrical service to determine 
whether a modification is needed for the equipment. 

3.6. Grounding. Ensure all VDS devices and supports are grounded in accordance with the NEC and 
manufacturer recommendations. 

3.7. Relocation of VDS Field Equipment. Perform the relocation in strict conformance with the requirements 
herein and as shown on the plans. Completion of the work must present a neat, workmanlike, finished 
appearance. Maintain safe construction practices during relocation. 

Inspect the existing VDS field equipment with a representative from the Department, and document any 
evidence of damage before removal. Conduct a pre-removal test in accordance with the testing requirements 
contained in this Specification to document operational functionality. Remove and deliver equipment that fails 
inspection to the Department. 

Before removal of existing VDS field equipment, disconnect and isolate the power cables from the electric 
power supply and disconnect all communication cabling from the equipment located inside the cabinet. Coil 
and store power and communication cabling inside the cabinet until it can be relocated. Remove existing 
VDS field equipment as shown on the plans only when authorized by the Engineer. 

Use care to prevent damage to any support structures. Any equipment or structure damaged or lost must be 
replaced by the Contractor (with items approved by the Engineer) at no cost to the Department.  

Make all arrangements for connection to power and communications, including any permits required for the 
work under the Contract. Provide conductors for the power connection at least the minimum size indicated on 
the plans and insulated for 600 V. Meet NEC requirements. 

3.8. Removal of VDS Field Equipment. Perform the removal in strict conformance with the requirements herein 
and as shown on the plans. Completion of the work must present a neat, workmanlike, finished appearance. 
Maintain safe construction practices during removal. 

Disconnect and isolate any existing electrical power supply before removal of existing field equipment.  

Use care to prevent damage to any support structures. Any equipment or structure damaged or lost must be 
replaced by the Contractor (with items approved by the Engineer) at no cost to the Department. 

All materials not designated for reuse or retention by the Department will become the property of the 
Contractor and must be removed from the project site at the Contractor’s expense. Deliver items to be 
retained by the Department to a location shown on the plans or in the General Notes. The Contractor is fully 
responsible for any removed equipment until released by the Engineer. 

3.9. Contractor Experience Requirements. Contractor or designated subcontractor must meet the following 
experience requirements. 

3.9.1. Minimum Experience. Three years of continuous existence offering services in VDS installation. 
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3.9.2. Completed Projects. Three completed projects in which personnel installed, tested, and integrated VDS 
field equipment. The completed installations must have been in continuous satisfactory operation for at least 
1 yr. 

3.9.3. Equipment Experience. One project (may be one of the three projects in Section 3.9.2., “Completed 
Projects”) in which the personnel worked in cooperation with technical representatives of the equipment 
supplier to perform installation, integration, or acceptance testing of the work. The Contractor is not required 
to furnish equipment on this project from the same supplier that was referenced in the qualification 
documentation. 

Submit the names, addresses, and telephone numbers of the references that can be contacted to verify the 
experience requirements. 

4. TESTING 

Ensure that the following tests are performed on equipment and systems unless otherwise shown on the 
plans. The Department may witness all the tests. 

4.1. Test Procedures Documentation. Provide an electronic copy of the test procedures and blank data forms 
60 days before testing for each test required on this project. Include the sequence of the tests in the 
procedures. The Engineer will approve test procedures before submission of equipment for tests. Conduct all 
tests in accordance with the approved test procedures. 

Record test data and quantitative results on the data forms. Ensure the data forms are signed by an 
authorized representative (company official) of the equipment manufacturer. 

4.2. Design Approval Test. Ensure that the VDS has successfully undergone a design approval test that 
confirms compliance with the environmental requirements of this Specification. 

Provide a certification and test report from an independent testing laboratory as evidence of a successfully 
completed design approval test. Ensure that the testing by this laboratory is performed in accordance with 
this Specification. 

4.3. Demonstration Test. Conduct a demonstration test on applicable equipment at an approved Contractor 
facility. Notify the Engineer 10 working days before conducting this testing. Perform the following tests. 

4.3.1. Examination of Product. Examine each unit carefully to verify that the materials, design, construction, 
markings, and workmanship comply with this Specification. 

4.3.2. Continuity Tests. Check the wiring to determine conformance with this Specification. 

4.3.3. Operational Test. Operate each unit for at least 15 min. to permit equipment temperature stabilization and 
observation of enough performance characteristics to ensure compliance with this Specification. 

4.4. Stand-Alone Test. Conduct a stand-alone test for each unit after installation. The test must exercise all 
stand-alone (non-network) functional operations. Notify the Engineer 5 working days before conducting this 
test. 

4.4.1. Performance Test. Ensure the VDS meets functional performance requirements of Section 2.5., “Accuracy,” 
using the following methods. 

Verify presence detection accuracy at installed field sites by comparing sample data collected from the 
detection system to ground truth data collected by human observation. Collect samples and ground truth 
data for each detection zone for at least 5 min. during a peak period and 5 min. during an off-peak period. 
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Ensure the sample period for each zone includes at least three vehicles. Perform tests in the presence of the 
Engineer. 

Recorded data of all sensors showing vehicle detections during a 24-hr. period at each intersection must be 
provided within 30 days upon request. These data must allow verification of proper sensor placement, FOV, 
focus, detection zone placement, and operation. 

4.5. System Integration Test. Conduct a system integration test on the complete functional system. 
Demonstrate all control and monitor functions for each system component and operate the system for 72 hr. 
Supply two copies of the system operations manual before the system integration test. Notify the Engineer 
10 working days before conducting this testing. The Department may witness all the tests. Conduct a system 
integration test on the complete functional system. Demonstrate all control and monitor functions for each 
system component for 72 hr. Supply two copies of the system operations manual before the system 
integration test. Notify the Engineer 10 working days before conducting this testing. 

4.6. Consequences of Test Failure. If a unit fails a test, submit a report describing the nature of the failure and 
the actions taken to remedy the situation before modification or replacement of the unit. If a unit requires 
modification, correct the fault and then repeat the test until successfully completed. Correct minor 
discrepancies within 30 days of written notice to the Engineer. If a unit requires replacement, provide a new 
unit and then repeat the test until successfully completed. Major discrepancies that will substantially delay 
receipt and acceptance of the unit will be enough cause for rejection of the unit. 

If a failure pattern develops in similar units within the system, implement corrective measures, including 
modification or replacement of units, on all similar units within the system as directed. Perform the corrective 
measures without additional cost or extension of the Contract period. 

4.7. Final Acceptance Test. Conduct a final acceptance test on the complete functional system. Demonstrate all 
control, monitor, and communication requirements, and operate the system for 90 days. The Engineer will 
furnish a letter of approval stating the first day of the final acceptance test. The completion of the final 
acceptance test will occur when system downtime due to mechanical, electrical, or other malfunctions to 
equipment furnished or installed does not exceed 72 hr. and any individual points of failure identified during 
the test period have operated free of defects. 

4.8. Consequences of Final Acceptance Test Failure. If a defect within the system is detected during the final 
acceptance test, document and correct the source of failure. Once corrective measures are taken, monitor 
the point of failure until a consecutive 30-day period free of defects is achieved. 

If, after completion of the initial test period, the system downtime exceeds 72 hr. or individual points of failure 
have not operated for 30 consecutive days free of defects, extend the test period by an amount of time equal 
to the greater of the downtime more than 72 hr. or the number of days required to complete the performance 
requirement of the individual point of failure. 

4.9. Relocation and Removal. 

4.9.1. Pre-Test. Tests may include, but are not limited to, physical inspection of the unit and cable assemblies. 
Include the sequence of the tests in the procedures along with acceptance thresholds. Contractor must 
resubmit, if necessary, rejected test procedures for final approval within 10 days. Review time is in calendar 
days. Conduct all tests in accordance with the approved test procedures. 

Conduct basic functionality testing before removal of VDS field equipment. Test all functional operations of 
the equipment in the presence of representatives of the Contractor and the Department. Ensure that both 
representatives sign the test report indicating that the equipment has passed or failed each function. Once 
removed, the equipment will become the responsibility of the Contractor until accepted by the Department. 
Compare test data before removal to test data after installation. The performance test results after relocation 
must be equal to or better than the test results before removal. Repair or replace those components within 
the system that failed after relocation but passed before removal. 
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4.9.2. Post-Test. Testing of the VDS field equipment is to relieve the Contractor of system maintenance. The 
Contractor will be relieved of the responsibility for system maintenance in accordance with Item 7, “Legal 
Relations and Responsibilities,” after a successful test period. The Contractor will not be required to pay for 
electrical energy consumed by the system. 

After all existing VDS field equipment has been installed, conduct approved continuity, stand-alone, and 
performance tests. Furnish test data forms containing the sequence of tests, including all the data taken as 
well as quantitative results for all tests. Submit the test data forms to the Engineer at least 30 days before the 
day the tests are to begin. Obtain approval of test procedures before submission of equipment for tests. 
Send at least one copy of the data forms to the Engineer. 

Conduct an approved stand-alone test of the equipment installation at the field sites. At minimum, exercise 
all stand-alone (non-network) functional operations of the field equipment installed per the plans as directed. 
Complete the approved data forms with test results and submit to the Engineer for review and either 
acceptance or rejection of equipment. Give at least 30 working days’ notice before all tests to permit the 
Engineer or their representative to observe each test. 

The Department will conduct approved VDS field equipment system tests on the field equipment with the 
central equipment. The tests will, at minimum, exercise remote control functions and confirm communication 
with field equipment.  

If any unit fails to pass a test, prepare a report and deliver it to the Engineer. Describe the nature of the 
failure and the corrective action needed. If the failure is the result of improper installation or damage during 
reinstallation, reinstall or replace the unit and repeat the test until the unit passes successfully, at no 
additional cost to the Department or extension of the Contract period. 

5. MEASUREMENT 

The VDS will be measured as each major system component furnished, installed, relocated, made fully 
operational, and tested or removed in accordance with this Special Specification or as directed. 

The VDS communication cable will be measured by the foot of the appropriate media type furnished, 
installed, made fully operational, and tested in accordance with this Specification or other referenced Special 
Specifications, or as directed. 

When the VDS is used temporarily, it will be measured as each system furnished, installed, and made fully 
operational, including reconfiguration and removal if required by the plans, and tested in accordance with this 
Special Specification or as directed. 

This is a plans quantity measurement Item. The quantity to be paid is the quantity shown in the proposal, 
unless modified by Article 9.2., “Plans Quantity Measurement.” Additional measurements or calculations will 
be made if adjustments of quantities are required. 

When recorded data are required, they will be paid for by each VDS recorded. 

6. PAYMENT 

6.1. Furnish and Install. The work performed, materials, and all accompanying software furnished in accordance 
with this Item and measured as provided under “Measurement” will be paid for at the unit price bid for “VDS 
Processor System,” “VDS Sensor Assembly” of the various types, “VDS Central Control Software,” “VDS 
ATSPM Setup,” “VDS Temporary,” “VDS Cabling,” and “VDS Recording.” These prices are full compensation 
for furnishing, configuring, placing, and testing all materials and equipment, and for all tools, labor, 
equipment, hardware, operational software packages, supplies, support, personnel training, shop drawings, 
documentation, and incidentals. 
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These prices include all interfaces required for the field and remote communication links along with any 
associated peripheral equipment, including cables; all associated mounting hardware and associated field 
equipment; and incidentals required for a complete and fully functional video-imaging VDS. 

6.2. Install Only. The work performed and materials furnished in accordance with this Item will be paid for at the 
unit price bid for “VDS Processor System (Install Only),” “VDS Sensor Assembly (Install Only),” “VDS 
Temporary (Install Only),” and “VDS Cabling (Install Only).” This price is full compensation for installing, 
configuring, integrating, and testing the completed installation, including VDS equipment, voltage converters 
or injectors, cables, connectors, associated equipment, and mounting hardware, and for all labor, tools, 
equipment, documentation, testing, training, software, and incidentals necessary to complete the work. 

6.3. Relocate. The work performed and materials furnished in accordance with this Item will be paid for at the 
unit price bid for “VDS Processor System (Relocate),” “VDS Sensor Assembly (Relocate),” “VDS Temporary 
(Relocate),” and “VDS Cabling (Relocate).” This price is full compensation for relocating and making fully 
operational existing equipment; furnishing and installing additional cables or connectors; testing, delivery, 
and storage of components designated for salvage or reuse; and all labor, tools, equipment, and incidentals 
necessary to complete the work. 

6.4. Remove. The work performed and materials furnished in accordance with this Item will be paid for at the unit 
price bid for “VDS Processor System (Remove),” “VDS Sensor Assembly (Remove),” “VDS Temporary 
(Remove),” and “VDS Cabling (Remove).” This price is full compensation for removing existing equipment as 
shown on the plans; testing, delivery, and storage of components designated for salvage; and all labor, 
materials, tools, equipment, and incidentals necessary to complete the work. 
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Special Specification 6018 
Digital Closed-Circuit Television (CCTV) Field 
Equipment 
1. DESCRIPTION 

Furnish, install, relocate, or remove closed-circuit television (CCTV) field equipment at locations shown on 
the plans, or as directed. 

2. MATERIALS 

2.1. General Requirements. Fabricate, provide, assemble, and install materials that are new, 
corrosion-resistant, and in strict accordance with the details shown on the plans and in the Specifications. 

Provide CCTV field equipment that is compatible with software currently in operation to interface with the 
existing equipment and software located in the Department’s Traffic Management Control (TMC) Centers 
across the state. 

CCTV field equipment must include the following. 
 Color video camera units 
 Camera lenses, filters, control circuits, and accessories 
 Camera housing 
 Medium-duty pan and tilt units with click-and-drag position control 
 Video and camera control and power cable connectors and assemblies 
 Video, data, and power surge suppression 
 Built-in ID generator 

2.2. Functional Requirements for Digital CCTV. Provide color video cameras that produce digital video in 
standard definition or high definition that meet the following functional requirements. 

2.2.1. General. 

2.2.1.1. Digital Signal Processing (DSP). 
 Digital zoom 
 Auto and manual iris control 
 Auto and manual exposure control with built-in frame buffer 
 Auto and manual focus control 
 Built-in ID generator, with white letters on black outline minimum or approved equivalent 

2.2.1.2. Image Pickup Device. Progressive scan digital CCD or CMOS sensor, 1.2-megapixel (1,200,000 pixels) or 
better. 

2.2.1.3. Resolution. Support the following resolutions. 
 720p (1,280-pixel × 720-pixel array) 
 1,080p (1,920-pixel × 1,080-pixel array) 
 D1 (720-pixel × 480-pixel array) 
 CIF (352-pixel × 240-pixel array) 
 VGA (640-pixel × 480-pixel array) at minimum depending on video stream configuration 
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2.2.1.4. Frame Rate. Allow user-selectable frame rates at 30, 15, seven, four, two, and one frame per second. 

2.2.1.5. Data Rate. Scalable from 64 Kbps to 8 Mbps. 

2.2.1.6. Video Stream Format. Allow simultaneous encoding and transmission of at least two configurable digital 
video streams in conformance with Moving Picture Experts Group- (MPEG-) 4, Part 10 (H.264). Support 
configuration of the following at minimum. 
 H.264 
 H.265 
 H.264 + H.264 

2.2.1.7. Video Stream. Support uni-cast (one-to-one) and multi-cast (one-to-many). 

2.2.1.8. Aspect Ratio. Support width-to-height aspect ratio of 16:9. 

2.2.1.9. Image Quality. Ensure that video produced by the camera is true; accurate; distortion-free; and free of 
transfer smear, oversaturation, and any other image defect that negatively impacts image quality under all 
lighting and weather conditions in color and monochromatic modes. 

2.2.1.10. Wide Dynamic Range (WDR). Operation with manual override option. 

2.2.1.11. Overexposure Protection. Minimize glare and incur no permanent damage to the camera when pointed 
directly at strong light sources, including the sun, for brief periods. 

2.2.1.12. Geometric Distortion. Zero. 

2.2.1.13. Signal-to-Noise Ratio (AGC Off). Minimum 50 dB (weighted at 4.5 MHz).  

2.2.1.14. Electronic Shutter Speed. Automatic shutter that is user selectable down to at least 1/10,000 sec. 

2.2.1.15. Electronic Image Stabilization. User-selectable on or off electronic image stabilization at 5 Hz and 10 Hz 
minimum. 

2.2.1.16. Day (Color) and Night (Mono). Auto and manual switchover and iris control with user-selectable modes for 
auto and manual control capabilities. 

2.2.1.17. Auto White Balance. Color quality that is maintained by a continuous through-the-lens automatic white 
balance for color temperatures from 2,850 K to greater than 5,100 K with less than 10-IRE unit unbalance. 

2.2.1.18. Inverted Operation. Automatic image inversion or “flip” when rotating through 0° or 180° vertical tilt 
positions when not an integrated unit. 

2.2.1.19. Mean Time Before Failure. At least 43,800 hr. or 5 yr. without mechanical malfunction or failure. Act of God 
failures are exempt.  

2.2.2. Lens. Provide an integral lens assembly for each camera with the following features. 
 An f/1.6 or better glass multi-coated zoom lens with variable focal lengths with a minimum 30X zoom 

range 
 12X auto and manual digital zoom minimum 
 Automatic and manual focus and iris control 

Provide lenses with capabilities for remote control of the zoom, focus, and iris operations. Provide 
mechanical or electrical means to protect the motors from over-running in extreme positions. Lens and 
controller system must be capable of auto iris and remote manual iris operation. Lens must be capable of 
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auto and manual zoom and focus control. Use motorized iris as opposed to auto iris type for system control 
capability. 

2.2.3. Network Interface Requirements. Provide CCTV field equipment that can integrate with the Department’s 
Lonestar™ software and into the Department’s TMC CCTV control sub-systems by NTCIP 1205 Version 
1.08 or higher, Open Network Video Interface Forum (ONVIF), or approved equal. Support Cohu, Pelco D, or 
Pelco P protocols, or approved equal, for control.  

Provide camera equipment with a local area network (LAN) connection that supports the requirements 
detailed in IEEE 802.3 for 10/100 Ethernet connections for half-duplex or full-duplex, and provide auto 
negotiation. Provide equipment with at least one Ethernet port that has a 10/100 Base-TX connection. 
Provide connectors that conform to EIA and TIA requirements.  

Support, at minimum, RTP, RTSP, UDP/IP, TCP/IP, IPv4, HTTP, IGMPv2, DHCP, NTP, IEEE 802.1x, 
Ethernet 802.3u, SNMP, RADIUS Key, and Telnet.  

Provide camera equipment that supports local and remote configuration and management. Configuration and 
management functions must include access to all user-programmed features, including, but not limited to, 
network configuration, video settings, device monitoring, control setting, and security functions. Configuration 
and management must be achieved by serial login, Telnet login, web-based interface, or manufacturer 
software. Provide manufacturer software with camera for local configuration, system maintenance, and 
management control. 

2.3. Cable Assembly. Provide camera power and communication cable assembly equipped with cables used for 
video feed; camera control, including PTZ function; communications signaling; and power supply. Camera 
power and communication cable may be configured as a composite cable or series of isolated cables. The 
following cable functions may be required depending on the data and video communication interface 
requirements, as shown on the plans.  

2.3.1. Ethernet. Provide a shielded twisted pair (STP) Category 6 (or equivalent) at minimum rated for outdoor use 
in conformance with TIA/EIA 568B. Cable must not exceed an attenuation of 30 dB per 300 ft. of cable at 
100 MHz. 

2.3.2. Power. Provide three-wire, insulated for 300 V minimum, 115-VAC or 24-VAC power cabling between the 
camera and the power supply. If 24-VAC power is required, provide needed power supply conversion 
equipment. 

Power may be achieved using Power over Ethernet (PoE) by a power supply or mid-span PoE injector, that 
must be considered part of the camera unit, and must conform to IEEE 802.3af or IEEE 802.3at or latest 
revision. 

Provide power and communication cable assembly the entire length of the camera support structure from the 
camera to the cabinet with an additional 25 ft. of slack in the cabinet. Determine the appropriate length 
required for each site. The cable assembly must be considered part of the camera unit. 

Provide any necessary data, video, or power conversion hardware to successfully integrate the camera unit 
into the field equipment cabinet hardware components and onto the communications backbone. 

2.4. Video Encoding Interoperability. Video encoding and decoding equipment may be used by software or 
hardware means. Ensure camera’s encoded video is interoperable with hardware and software decoders 
from other manufacturers. Ensure the camera’s encoded video can be decoded by at least two other 
manufacturer’s software or hardware decoders that are in use by the Department. Contact the Department 
for decoders supported before procurement of camera unit. 

2.5. Camera Housing. Provide camera housing assembly and hardware material that reflects sunlight. 
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Provide camera housing with a sunshield to reduce the solar heating of the camera. The total weight of the 
camera (including housing, sunshield, and all internal components) must not exceed 25 lb. 

Construct viewing window so that unrestricted camera views can be obtained at all camera and lens 
positions. 

Provide gaskets at cable entry point to the camera housing to prevent moisture or dust entry. 

When shown on the plans or identified in the General Notes, provide heating or cooling functionality with 
temperature sensors to maintain internal temperatures within the manufacturer-required operating 
temperature range. 

2.6. Pan-Tilt Unit. Furnish and install a medium-duty anodized aluminum weatherproof pan-tilt unit at each 
camera site, conforming to NEMA 4X and IP-66 rating or better, when not integral to the camera unit and 
housing. Provide mounting adapter and required attachment hardware to install the pan-tilt unit to the pole or 
mounting bracket. Identify the type of mounting bracket and bolt pattern on shop drawings. 

Provide a unit capable of at least 180° vertical range of movement and horizontal movement of 360°, full, 
continuous-rotation movement. 

Provide a unit that has a pan and tilt speed of 20° per second minimum and is user-adjustable through the 
full speed range. Unit must be capable of simultaneous pan-tilt movements with variable pan-tilt positioning 
control allowing variable speeds that are proportional through the zoom range. 

Provide pan-tilt unit with drive accuracy and drive repeatability of less than 1° and an automatic pre-position 
speed of 120° per second minimum to a user-defined preset position that is user-adjustable.  

Provide a pan-tilt unit, when not integral to the camera housing, that can maintain static position and does 
not move by more than 1° in any direction in speeds greater than 35 mph. 

Ensure that the pan-tilt unit has seals and gaskets to protect the motors, gears, and cables and that the seals 
and gaskets are resistant to ozone, ultraviolet radiation, and other pollutants inherent to all local 
environmental conditions. 

When shown on the plans or identified in the General Notes, provide pan-tilt unit with heater that conforms to 
NEMA 4X when not integral to the camera unit and housing. 

2.7. Preset Functions. Provide a camera unit capable of storing at least 62 presets for pan, tilt, zoom, and focus 
settings. 

Provide a camera unit capable of user-programmable tours with at least four tours of up to 32 presets per 
tour. Any tours may be programmed for panning tours.  

Provide a camera unit capable of user-programmable sector zones with at least eight zones allowing right 
and left pan limitations. 

Provide a camera unit capable of user-programmable privacy zones with at least eight zones and 
click-and-drag position control by software. 

2.8. Connectors. Provide and install connectors that are compatible with the communications equipment 
interfaces identified in Section 2.2.3. Network Interface and Section 2.3. Cable Assembly. Supply all mating 
connectors. Provide all connector pins and mating connectors that are plated to achieve good electrical 
connection and resistance to corrosion. 

2.9. Source ID Generator. Use a built-in ID generator to insert camera ID over each of the camera-generated 
videos.  
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Provide at least two lines of alphanumeric, case-specific text supporting at least 20 ASCII characters per line, 
with a minimum character height of 20 pixels, that is user-programmable for displaying any combination of ID 
information consisting of at least camera, preset, privacy mask, low-pressure warning, compass, and time 
and date. 

Allow user-selectable location of text to be displayed on the video image at the extreme top or bottom. Text 
display on the side of the image display is prohibited.  

Automatically display the programmed ID with its associated video signal that can be turned on or off by user 
command. 

In the event of signal loss or video signal failure, ID generator must automatically pass through failure 
message to display over video. 

Submit list of available text displays to the Department as part of the documentation requirements.  

2.10. Cabinet Installation. Install video communication equipment in a pole-mounted equipment cabinet or in a 
ground-mounted equipment cabinet as shown on the plans. Meet the following criteria. 
 Contains all the lightning protection devices for data and video. 
 Grounded to earth ground. 
 Provides connectors for all inputs and outputs for data and video and additional ports for testing video 

and communications. Use the external connectors for testing and for connections to communication 
devices. 

2.11. Surge Protection. Provide surge protection for the camera meeting the following requirements. 
 Mounting Adapter. Electrically bonded to mounting structure. 
 Pan-Tilt Mechanism. Electrically bonded to mounting adapter. 
 Camera Housing. Electrically bonded to pan-tilt mechanism. 
 Power and Control Cable Surge Protector. Integrated into cabinet surge protection system. 

2.12. Power Requirements. Provide CCTV field equipment meeting all its specified requirements when the input 
power is 115 VAC ±20%, 60 Hz ±3 Hz. Maximum power required must not exceed 200 W, including optional 
equipment. 

Provide appropriate voltage conversion, power injectors, or other power supply hardware if the camera 
equipment or any camera-related ancillary devices require operating voltages other than 115 VAC ±20%, 
such as 24 VAC or 12 VDC from solar power systems, or rely on PoE. Appropriate voltage converters or 
injectors must accept an input voltage of 115 VAC or 12 VDC from solar power systems as shown on the 
plans. 

2.13. Primary Input Power Interruption. Provide CCTV field equipment that meets NEMA TS2, Section 2.1.4., 
“Power Interruption,” for traffic control system or most current version. 

2.14. Power Service Transients. Provide CCTV field equipment that meets NEMA TS2, Section 2.1.6., 
“Transients, Power Service” or most current version. 

2.15. Power Service Protection. Provide equipment that contains readily accessible, manually resettable or 
replaceable circuit protection devices (such as circuit breakers or fuses) for equipment and power source 
protection. Provide circuit breakers or fuses sized appropriately such that no wire, component, connector, 
PC board, or assembly is subject to current loads more than their respective design limits upon failure of any 
single circuit element or wiring. 

2.16. Modular Design. Provide CCTV field equipment hardware installed inside the cabinet that is modular in 
design and that can be either shelf-mountable or EIA 19-in. rack mountable. Clearly identify modules and 
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assemblies with name, model number, serial number, and any other pertinent information required to 
facilitate equipment maintenance. 

2.17. Connectors and Harnesses. Make all external connections using connectors that are uniquely keyed to 
preclude improper hookups. Color-code and appropriately label with UV-resistant material all wires to and 
from the connectors. Provide connecting harnesses of appropriate length and terminated with matching 
connectors for interconnection with the communications system equipment. Provide corrosion-resistant 
plated pins and mating connectors to improve conductivity. All connectors using solder-type connections 
must have each soldered connection covered by a piece of heat-shrink tubing securely shrunk to protect the 
connection for short-circuiting. 

Provide a wiring diagram detailing wire function and connector pin-out. 

2.18. Environmental Design Requirements. Provide equipment that conforms to NEMA TS2-2003 (R2008), 
International Electrotechnical Commission (IEC) 60529, and NEMA 250-2008 or most current version, for the 
following categories. 

2.18.1. Temperature. Provide equipment that conforms to NEMA TS2, Section 2.1.5.1, or latest revision, and meets 
all the specified requirements during and after being subjected to any combination of the following conditions. 
 Ambient temperature range of -30°F–165°F 
 Temperature shock not exceeding 30°F per hour 
 Relative humidity of 0%–100% 

Moisture condensation on all exterior surfaces caused by temperature changes 

Provisions for a heater and blower function are required to maintain internal temperatures within the 
manufacturer’s operating temperatures for temperature ranges internal to the camera unit not conforming to 
NEMA TS2, Section 2.1.5.1. 

2.18.2. Vibration. Provide equipment that conforms to NEMA TS2, Section 2.1.9. and Section 2.2.3., or most current 
version, and meets all the specified requirements during and after being subjected to a vibration of 5 Hz–30 
Hz up to 0.5 g applied in each of three mutually perpendicular planes for 30 min. 

2.18.3. Shock. Provide equipment that conforms to NEMA TS2, Section 2.1.10. and Section 2.2.4., or most current 
version, and does not yield permanent mechanical deformation or any damage that renders the unit 
inoperable when subjected to a shock of 10 g applied in each of three mutually perpendicular planes for 30 
min. 

2.18.4. Environmental Contaminants. Provide equipment that conforms to IEC 60529, Section 14.2.6, or most 
current version, for IP-66 or greater rating when providing a pressurized unit. 

Provide equipment that conforms to IEC 60529, Section 14.2.7., or most current version, for IP-67 or greater 
rating when providing a non-pressurized unit. 

2.18.5. External Icing. Provide equipment that is tested to conform to NEMA 250-2003, Section 5.6 or latest 
revision. 

2.18.6. Corrosion. Provide equipment that is tested to conform to NEMA 250-2003, Section 5.10.or latest revision, 
when located in Coastal Districts. Coastal Districts are Beaumont (BMT), Corpus Christi (CRP), Houston 
(HOU), Pharr (PHR), and Yoakum (YKM). 

2.18.7. Wind Rating. Equipment must be operational in adverse weather conditions and able to withstand wind 
loads in accordance with Department’s basic wind velocity zone map standard as shown on the plans without 
permanent damage to mechanical and electrical equipment. 
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3. CONSTRUCTION 

3.1. General. Maximize standardization and consistency by using industry-standard techniques in equipment 
design and construction, with the minimum number of parts, subassemblies, circuits, cards, and modules. 
Design equipment for ease of maintenance. 

Provide mounting bracket assemblies or apparatus to mount equipment on the following structures as 
detailed on the plans or in the ITS standards. 
 ITS pole 
 Overhead sign bridge or cantilever overhead sign structure 
 Retaining wall 
 Concrete column or parapet 

Provide mounting bracket design with documentation submitted for approval before fabrication. Include all 
mounting plates, screws, bolts, nuts, washers, and ancillary hardware needed to fabricate the entire 
mounting bracket.  

3.2. Mechanical Components. Provide stainless steel external screws, nuts, and locking washers. Self-tapping 
screws are not acceptable. 

Provide parts that are made of corrosion-resistant material (e.g., plastic, stainless steel, anodized aluminum, 
or brass). 

Protect all materials used in construction from fungus growth and deterioration due to sustained moisture. 

Separate dissimilar metals by an inert dielectric material. 

3.3. Wiring. Provide wiring that meets the NEC most current version. Provide wires that are cut to proper length 
before assembly. It is not acceptable to “double-back” wires to take up slack inside the cabinet. Lace wires 
neatly with nylon lacing or plastic straps. Organize cables inside the cabinet and secure cables with clamps. 
Provide service loops at connection points when connecting to hardware inside the cabinet. No splicing of 
cables or exposed wiring is allowed. Clearly label all wiring. 

3.4. Relocation of CCTV Field Equipment. Perform the relocation in strict conformance with the requirements 
herein and as shown on the plans. Completion of the work must present a neat, workmanlike, and finished 
appearance. Maintain safe construction practices during relocation. 

Inspect the existing CCTV field equipment with a representative from the Department, and document any 
evidence of damage before removal. Conduct a pre-removal test in accordance with the testing requirements 
contained in this Specification to document operational functionality. Remove and deliver to the Department 
existing CCTV field equipment that fails inspection. 

Before removal of existing CCTV field equipment, disconnect and isolate the power cables from the electric 
power supply and disconnect all communication cabling from the equipment located inside the cabinet. Coil 
and store power and communication cabling inside the cabinet until it can be relocated. Remove existing 
CCTV field equipment as shown on the plans only when authorized. 

Use care to prevent damage to any support structures. Any portion of CCTV field equipment or camera pole 
structure damaged or lost must be replaced by the Contractor at their expense. Contractor must document 
and report to the Department any existing damage to equipment before removal. 

Make all arrangements for connection to the power supply and communication source, including any permits 
required for the work under the Contract. Provide wire for the power connection at least the minimum size 
indicated on the plans and insulated for 600 V. Meet the requirements of the NEC most current version.  
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3.5. Removal of CCTV Field Equipment. Disconnect and isolate any existing electrical power supply before 
removal of existing CCTV field equipment. 

Perform removal in strict conformance with this Specification and the lines, grades, details, and dimensions 
shown on the plans. Completion of the work must present a neat, workmanlike, and finished appearance.  

Any portion of the CCTV field equipment or cabinet internal components damaged or lost must be replaced 
by the Contractor (with items requiring approval) at no cost to the Department. 

All materials not designated for reuse or retention by the Department will become the property of the 
Contractor and be removed from the project site at the Contractor’s expense. Deliver items to be retained by 
the Department to a location shown on the plans or in the General Notes. The Contractor is fully responsible 
for any removed equipment until released. 

3.6. Contractor Experience Requirements. Contractor or designated subcontractor must meet the following 
experience requirements. 

3.6.1. Minimum Experience. Three years of continuous existence offering services in the installation of CCTV 
camera systems. 

3.6.2. Completed Projects. Three completed projects consisting of at least five cameras in each project where the 
personnel installed, tested, and integrated CCTV cameras on outdoor, one or more permanently mounted 
structures and related camera control and transmission equipment. The completed CCTV camera system 
installations must have been in continuous satisfactory operation for at least 1 yr.  

3.6.3. Equipment Experience. Three projects (may be the three in Section 3.6.2., “Completed Projects”) in which 
the personnel worked in cooperation with technical representatives of equipment suppliers to perform 
specific stages of work. The Contractor is not required to furnish equipment on this project from the supplier 
that furnished documentation demonstrating this experience. 

Submit the names, addresses, and telephone numbers of the references that can be contacted to verify the 
experience requirements. 

3.7. Documentation Requirements. Provide at least two complete sets of operation and maintenance manuals 
in bound hard-copy format, as well as an electronic copy in Adobe PDF format on a CD/DVD or removable 
flash drive, that include the following. 
 Complete and accurate wiring schematic diagrams. 
 Complete installation procedures. 
 Compliance matrix documenting conformance to this Specification. 
 Complete performance specifications (functional, electrical, mechanical, and environmental) on the unit 
 Complete parts list, including names of vendors for parts not identified by universal part number, such 

as JEDEC, RETMA, or EIA. 
 Pictorial of component layout on circuit board. 
 ID generator list of text display options. 
 Complete maintenance and troubleshooting procedures. 
 Complete stage-by-stage explanation of circuit theory and operation. 
 Testing procedures and blank test forms. 
 Recovery procedures for malfunction. 
 Instructions for gathering maintenance assistance from manufacturer. 
 Certification documentation verifying conformance with environmental and testing requirements 

contained in the Special Specification. Certifications may be provided by the manufacturer or 
independent laboratories. 
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Identify material that is copyrighted or proprietary in nature as part of the documentation submittal. The 
Department will comply with sensitive material, secure submittal documentation, and not distribute without 
written approval. 

3.8. Testing. 

3.8.1. New Installations. Unless otherwise shown on the plans, perform the following tests on the applicable 
equipment or systems. 

3.8.1.1. Test Procedures Documentation. Provide five copies of the test procedures, including tests identified in 
Section 3.8.1.2. “Design Approval Test,” Section 3.8.1.7. “Consequences of Test Failure,” and blank data 
forms, to the Engineer for review and comment as part of material documentation requirements for each test 
required on this project. Include the sequence of the tests in the procedures. The Engineer will comment, 
approve, or reject test procedures within 30 days after Contractor submittal of test procedures. Contractor 
must resubmit if necessary rejected test procedures for final approval within 10 days. Review time is in 
calendar days. Conduct all tests in accordance with the approved test procedures. 

Record test data on the data forms, as well as quantitative results. No bid item measurement or payment will 
be made until the Engineer has verified the test results meet the minimum requirements of the Specification. 
The data forms for all tests, except design approval tests, must be signed by an authorized representative of 
the Contractor. 

Provide written notice within 48 hr. of discovery of any testing discrepancy identified during testing by the 
Contractor. Furnish data forms containing the acceptable range of expected results as well as the measured 
values. 

3.8.1.2. Design Approval Test. Conduct a design approval test on one randomly selected unit from the prototype 
design manufacturing run. If only one design prototype is manufactured, perform this test on that unit. If 
supplying multiple types of equipment, provide and test a sample of each type.  

Certification from an independent testing laboratory of a successfully completed design approval test is 
acceptable. Ensure that the testing by this laboratory is performed in accordance with this Specification. 
Failure of independent tests to comply with this Specification will be grounds for rejection of any certification. 

Provide a copy of the certification to the District in which this Contract is executed. The data forms for the 
design approval tests must be signed by an authorized representative (company official) of the equipment 
manufacturer or by an authorized representative of an independent testing facility. 

Notify the Engineer 10 working days before conducting this testing. The Department may witness all the 
tests. Perform the following tests. 

3.8.1.2.1. Power Service Transients. Provide equipment that meets the performance requirements specified herein 
when subjected to the power service transients as specified in NEMA TS2, Section 2.2.7.2, “Transient Tests 
(Power Service).” of the NEMA TS2 standard, most current version. 

3.8.1.2.2. Temperature and Condensation. Provide equipment that meets the performance requirements specified 
herein when subjected to the following conditions in the order specified below. 
 Stabilize the equipment at -30°F and test as specified in NEMA TS2, Section 2.2.7.3, “Low-Temperature 

Low-Voltage Tests,” and Section 2.2.7.4, “Low-Temperature High-Voltage Tests.” of the NEMA TS2 
standard, most current version 

 Allow the equipment to warm up to room temperature in an atmosphere with relative humidity of at least 
40%. Operate the equipment for 2 hr., while wet, without degradation or failure. 

 Stabilize the equipment at 165°F and test as specified in NEMA TS2, Section 2.2.7.5, 
“High-Temperature High Voltage Tests,” and Section 2.2.7.6, “High-Temperature Low-Voltage Tests.” of 
the NEMA TS2 standard, most current version 
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3.8.1.2.3. Relative Humidity. Provide equipment that meets the performance requirements specified herein within 30 
min. of being subjected to a temperature of 165°F and a relative humidity of 18% for 48 hr. 

3.8.1.2.4. Vibration. Provide equipment that shows no degradation of mechanical structure, soldered components, or 
plug-in components and operates in accordance with the manufacturer’s equipment specifications after being 
subjected to the vibration tests as described in NEMA TS2, Section 2.2.8, “Vibration Test” of the NEMA TS2 
standard, most current version. 

3.8.1.2.5. Power Interruption. Provide equipment that meets the performance requirements specified herein when 
subjected to nominal input voltage variations as specified in NEMA TS2, Section 2.2.10., “Power Interruption 
Test.” of the NEMA TS2 standard, most current version. 

3.8.1.3. Demonstration Test. Conduct a demonstration test on applicable equipment at an approved Contractor 
facility. The Contractor may submit procedures and results from previous contracts in the same District as 
this Contract provided the materials and equipment are identical and results are less than 5 yr. old. Notify the 
Engineer 10 working days before conducting this testing. The Department may witness all the tests. Perform 
the following tests. 

3.8.1.3.1. Examination of Product. Examine each unit carefully and document that the materials, design, 
construction, markings, and workmanship comply with this Specification. 

3.8.1.3.2. Continuity Tests. Check the wiring to determine conformance with the requirements of the appropriate 
paragraphs of this Specification. 

3.8.1.3.3. Operational Test. Operate each unit for at least 15 min. to permit equipment temperature stabilization and 
an adequate number of performance characteristics to ensure compliance with this Specification. 

3.8.1.4. Field Acceptance (Stand-Alone) Test. Conduct a field acceptance test for each unit after installation as 
required by the Engineer to demonstrate compliance with the functional requirements of this Specification. 
Exercise all stand-alone (non-network) functional operations. Notify the Engineer 5 working days before 
conducting this test. The field acceptance test may consist of the following. 

3.8.1.4.1. Physical Construction. Document physical construction is completed in accordance with the plans and 
Specification. 

3.8.1.4.2. Electrical and Communication. Document that all connectors for grounding, surge suppression, and 
electrical distribution are tightened correctly. Document all power supplies and circuits are operating under 
the proper voltages. Document all power and communications cables are terminated correctly, secured 
inside the cabinet, and fitted with appropriate connectors. 

3.8.1.4.3. Video Signal. For analog signal format, conduct an impedance test, through a short 75-ohm coaxial cable 
connected to an oscilloscope waveform monitor, to ensure 75-ohm output impedance to conform to NTSC 
standards.  

Using a digital, hand-held, battery-operated meter, conduct a test and measure the following video signal 
characteristics, if applicable. 

3.8.1.4.3.1. Sync. Document the amplitude of the video synchronizing pulse and check for correct video level, coaxial 
cable continuity, and correct termination at 40 IRE. 

3.8.1.4.3.2. Luminance. Document the white level and correct brightness setting at 100 IRE. 

3.8.1.4.3.3. Composite. Document the overall amplitude of the video signal is at 140 IRE or 1 V peak to peak. 

3.8.1.4.3.4. Color Burst. Document color burst amplitude at 40 IRE. 
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3.8.1.4.3.5. Ground Loop. Document that no ground loop exists in the video picture. Ground loop voltages in a video 
signal cause bars to be present on the video picture. 

Document video image is present and free of oversaturation and any other image defect in color and 
monochrome modes. 

Document video support of uni-cast and multi-cast video transmission modes. 

Document the video signal from the camera is present and of consistent quality at all connection points 
between the camera, the cabinet, and any video conversion hardware.  

3.8.1.4.4. Communication. For digital camera models, document network connection to the camera by ping or Telnet 
session from a remote PC. 

3.8.1.4.5. Pan-Tilt Mechanism. Exercise pan, tilt, zoom, and focus on all directions, and execute at least three other 
unique programming commands, specified by the Department, to ensure that the communication link 
between the cabinet and the camera is functioning properly. 

3.8.1.5. System Integration Test. Conduct a system integration test on the complete functional system. 
Demonstrate all control and monitor functions for each system component for 72 hr. Notify the Engineer 
10 working days before conducting this testing. The Department may witness all the tests.  

Provide systems integration test procedures for proper adjustment and calibration of subsystem components. 
Proper adjustment and calibration involve documenting settings used to meet functional requirements while 
providing a margin for adjustment when future conditions change. Use the Department control software 
(when available) to perform subsystem testing. At minimum, use this software to verify commands and 
confirmations, as well as detector actuations and occupancy dwell time. The Contractor must be familiar with 
any existing Department equipment and software. 

The failure of any one component material or equipment item in a system integration test is justification for 
rejecting the entire subsystem. Each subsystem component must function as a complete integrated 
subsystem for a minimal continuous 72-hr. period during the system integration test. 

3.8.1.6. Final Acceptance Test. Following completion of the demonstration test, stand-alone test, and system 
integration test for all subsystems, provide completed data forms containing all the data taken, including 
quantitative results for all tests, a set of as-built working drawings, and a written request to begin a data 
communication and final acceptance test. Provide as-built working drawings indicating the actual material, 
equipment, and construction of the various subsystem components, including established and calculated XY 
coordinates based on project control points, when shown on the plans. Perform field surveying and 
calculations under the supervision of and sealed by a licensed land surveyor.  

Within 10 calendar days of the request, execute a data communications test using a Department-supplied 
software program or Contractor-supplied software approved by the Department. The data communications 
test may be executed by the Engineer or the Contractor with prior approval. The purpose of this test is to 
verify that the communications plant will operate with application software provided by the State. 

Perform the data communications test for 72 hr. If a message error or component failure occurs anywhere in 
the network, resume the test once repairs are completed. All components of the communications network 
must operate as an integral system for the duration of the test. 

A message error is defined as the occurrence of a parity error, framing error, or data error in any component 
of the message. The error-free message rate is defined as the ratio of the number of messages in which no 
message error occurs to the number of messages transmitted. The error-free message rate must exceed 
99.99% for acceptable transmission quality, for the system and each component of the network. 
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Provide all additional test results for review once a successful data communications test has been 
completed. If all the requirements of this Specification have been satisfied, Contract time must stop, and all 
subsystems must be placed into operation and operate as a complete system for 90 days. 

Notify the Engineer of any defects suspected in integration or function of material or equipment. Investigate 
any suspected defects and correct if necessary. Provide a report of finding within 2 calendar days of notice of 
any suspected defects. Describe the nature of any defects reported and any corrective action taken in the 
report. The integrated subsystems must operate defect-free as a single complete system for at least 72 hr. 
during a 30-calendar day review period. If the number of defects or frequency of failures prevents any 
subsystems from operating as described above, the Engineer may reject the entire subsystems integration 
test results and resume Contract time. Provide any necessary corrections and resubmit subsystems 
integration test results and a request to begin a final acceptance test that may include as-built plans and a 
data communications test. 

The CCTV field equipment under this Specification will not be accepted until the system, including all 
subsystems, has operated satisfactorily for 90 days and in full compliance with the plans and Specifications 
after approval of all submitted test results and reports. 

3.8.1.7. Consequences of Test Failure. If a unit fails a test, submit a report describing the nature of the failure and 
the actions taken to remedy the situation before modification or replacement of the unit. If a unit requires 
modification, correct the fault, and then repeat the test until successfully completed. Correct minor 
discrepancies within 30 days of written notice. If a unit requires replacement, provide a new unit, and then 
repeat the test until successfully completed. Major discrepancies that will delay receipt and acceptance of the 
unit will be enough cause for rejection of the unit. 

Failure to satisfy the requirements of any test is considered a defect, and the equipment is subject to 
rejection. The rejected equipment may be offered again for retest provided all noncompliance has been 
corrected. 

If a failure pattern develops in similar units within the system, implement corrective measures, including 
modification or replacement of units, on all similar units within the system as directed. Perform the corrective 
measures without additional cost or extension of the Contract period. 

3.8.1.7.1. Consequences of Design Approval Test Failure. If the equipment fails the design approval test, correct 
the fault within 30 days and then repeat the design approval test until successfully completed. 

3.8.1.7.2. Consequences of Demonstration Test Failure. If the equipment fails the demonstration test, correct the 
fault within 30 days and then repeat the demonstration test until successfully completed.  

3.8.1.7.3. Consequences of Field Acceptance (Stand-Alone) Test Failure. If the equipment fails the stand-alone 
test, correct the fault within 30 days and then repeat the stand-alone test until successfully completed.  

3.8.1.7.4. Consequence of System Integration Test Failure. If the equipment fails the system integration test, 
correct the fault within 30 days and then repeat the system integration test until successfully completed.  

3.8.1.7.5. Consequences of Final Acceptance Test Failure. If a defect within the system is detected during the final 
acceptance test, document and correct the source of failure. Once corrective measures are taken, monitor 
the point of failure until a 30-consecutive-day period free of defects is achieved. 

If after completion of the initial test period the system downtime exceeds 72 hr. or individual points of failure 
have not operated for 30 consecutive days free of defects, extend the test period by an amount of time equal 
to the greater of the downtime more than 72 hr. or the number of days required to complete the performance 
requirement of the individual point of failure. 

3.8.2. Relocation and Removal. 
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3.8.2.1. Pre-Test. Provide five copies of the test procedures, including tests of the basic functionality of the unit and 
blank data forms, to the Engineer for review and comment as part of material documentation requirements. 
Functionality tests may include, but are not limited to, physical inspection of the unit and cable assemblies, 
lens iris and zoom control, video signal, and pan-tilt mechanism. Include the sequence of the tests in the 
procedures along with acceptance thresholds. The Engineer will comment, approve, or reject test procedures 
within 30 days after Contractor submittal of test procedures. Contractor must resubmit if necessary rejected 
test procedures for final approval within 10 days. Review time is in calendar days. Conduct all tests in 
accordance with the approved test procedures. 

Conduct basic functionality testing before removal of CCTV field equipment. Test all functional operations of 
the equipment in the presence of Contractor and Department representatives. Ensure that both 
representatives sign the test report indicating that the equipment has passed or failed each function. Once 
removed, the equipment will become the responsibility of the Contractor until accepted by the Department. 
Compare test data before removal and test data after installation. The performance test results after 
relocation must be equal to or better than the test results before removal. Repair or replace those 
components within the system that failed after relocation but passed before removal. 

3.8.2.2. Post-Test. Testing of the CCTV field equipment is to relieve the Contractor of system maintenance. The 
Contractor will be relieved of the responsibility for maintenance of the system in accordance with Item 7, 
“Legal Relations and Responsibilities,” after a successful test period. The Contractor is not required to pay 
for electrical energy consumed by the system. 

After all existing CCTV field equipment has been installed, conduct approved continuity, stand-alone, and 
equipment system tests. Furnish test data forms containing the sequence of tests, including all the data 
taken as well as quantitative results for all tests. Submit the test data forms at least 30 days before the day 
the tests are to begin. Obtain approval of test procedures before submission of equipment for tests. Send at 
least one copy of the data forms to the Engineer. 

Conduct an approved stand-alone test of the equipment installation at the field site. At minimum, exercise all 
stand-alone (non-network) functional operations of the field equipment with all the equipment installed per 
the plans as directed. Complete the approved data forms with test results and submit to the Engineer for 
review and either acceptance or rejection of equipment. Provide at least 30 working days’ notice before all 
tests to permit the Engineer or their representative to observe each test. 

The Department will conduct approved CCTV field equipment system tests on the field equipment with the 
central equipment. The tests must, at minimum, exercise all remote control functions and display the return 
status codes from the controller.  

If any unit fails to pass a test, prepare and deliver a report to the Engineer. Describe in the report the nature 
of the failure and the corrective action needed. If the failure is the result of improper installation or damage 
during reinstallation, reinstall or replace the unit and repeat the test until the unit passes successfully, at no 
additional cost to the Department or extension of the Contract period. 

3.9. Warranty. Warrant the equipment against defects or failure in design, materials, and workmanship for at 
least 3 yr. or in accordance with the manufacturer’s standard warranty if that warranty period is greater. The 
start date of the manufacturer’s standard warranty will begin after the equipment has successfully passed all 
tests contained in the final acceptance test plan. Any CCTV field equipment with less than 90% of its 
warranty remaining after the final acceptance test is completed will not be accepted by the Department. 
Guarantee that equipment furnished and installed for this project performs according to the manufacturer’s 
published specifications. Assign, to the Department, all manufacturer’s normal warranties or guarantees on 
all electronic, electrical, and mechanical equipment, materials, technical data, and products furnished for and 
installed on the project. 

CCTV field equipment must be repaired or replaced at the Contractor’s expense before completion of the 
final acceptance test plan in the event of a malfunction or failure. Furnish replacement parts for all equipment 
within 10 days of notification of failure by the Department.  
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3.10. Training. Conduct a training class on installation, operations, programming hardware settings, IP 
programming, port settings, testing, maintenance, troubleshooting, and repair of all equipment specified herein 
for at least 24 hr., unless otherwise directed, for up to 10 representatives designated by the Department. 
Submit to the Engineer for approval 10 copies of the training material at least 30 days before the training 
begins. Conduct training within the local area unless otherwise authorized. Consider operations using 
Department’s Lonestar software when developing training modules.  

4. MEASUREMENT 

This Item will be measured by each CCTV field equipment unit and mounting apparatus furnished, installed, 
relocated, or removed, of the types specified as shown on the plans, or as directed.  

5. PAYMENT 

5.1. Furnish and Install. The work performed and materials furnished in accordance with this Item and 
measured as provided under “Measurement” will be paid for at the unit price bid for “CCTV Field Equipment 
(Analog),” “CCTV Field Equipment (Digital),” and “CCTV Field Controller.” This price is full compensation for 
making fully operational CCTV field equipment, including any voltage converters or injectors; cables and 
connectors as shown on the plans; and all documentation, testing, training, software, equipment, labor, 
materials, tools, and incidentals. 

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” for CCTV field equipment mounting assemblies will be paid for at the unit price bid for “CCTV 
Mount (Pole),” “CCTV Mount (Post),” “CCTV Mount (Wall),” “CCTV Mount (Parapet),” “CCTV Mount 
(Pendant),” and “CCTV Mount (Mast).” This price is full compensation for furnishing and installing mounting 
bracket assemblies; mounting bracket hardware; and all equipment, labor, materials, tools, equipment, and 
incidentals necessary to mount CCTV field equipment to mounting structures as shown on the plans. 

5.2. Install Only. The work performed and materials furnished in accordance with this Item and measured as 
provided under “Measurement” will be paid for at the unit price bid for “CCTV Field Equipment (Analog) 
(Install Only)” and “CCTV Field Equipment (Digital) (Install Only).” This price is full compensation for making 
fully operational CCTV field equipment, including any voltage converters or injectors; furnishing and installing 
additional cables and connectors as shown on the plans; and all documentation, testing, training, software, 
equipment, labor, materials, tools, and incidentals. 

5.3. Relocate. The work performed and materials furnished in accordance with this Item and measured as 
provided under “Measurement” for relocation of CCTV field equipment will be paid for at the unit price bid for 
“Relocate CCTV Field Equipment.” This price is full compensation for relocating and making fully operational 
existing CCTV field equipment as shown on the plans; furnishing and installing additional cables or 
connectors as shown on the plans; testing, delivery, and storage of components designated for salvage or 
reuse; and all testing, training, software, equipment, labor, materials, tools, and incidentals. 

5.4. Remove. The work performed and materials furnished in accordance with this Item and measured as 
provided under “Measurement” for removal of CCTV field equipment will be paid for at the unit price bid for 
“Remove CCTV Field Equipment.” This price is full compensation for removing existing CCTV field 
equipment as shown on the plans; removal of cables and connectors; testing, delivery, and storage of 
components designated for salvage; and all testing training, software, equipment, labor, materials, tools, and 
incidentals. 
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