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ATTACHMENT A - EMPLOYMENT AND MATERIALS 
PREFERENCE FOR APPALACHIAN DEVELOPMENT 
HIGHWAY SYSTEM OR APPALACHIAN LOCAL ACCESS 
ROAD CONTRACTS (23 CFR 633, Subpart B, Appendix B) 
This provision is applicable to all Federal-aid projects funded 
under the Appalachian Regional Development Act of 1965. 
 
  1. During the performance of this contract, the contractor 
undertaking to do work which is, or reasonably may be, done 
as on-site work, shall give preference to qualified persons who 
regularly reside in the labor area as designated by the DOL 
wherein the contract work is situated, or the subregion, or the 
Appalachian counties of the State wherein the contract work is 
situated, except: 
 
    a. To the extent that qualified persons regularly residing in 
the area are not available. 
 
    b. For the reasonable needs of the contractor to employ 
supervisory or specially experienced personnel necessary to 
assure an efficient execution of the contract work. 
 
    c. For the obligation of the contractor to offer employment to 
present or former employees as the result of a lawful collective 
bargaining contract, provided that the number of nonresident 
persons employed under this subparagraph (1c) shall not 
exceed 20 percent of the total number of employees employed 
by the contractor on the contract work, except as provided in 
subparagraph (4) below. 
 
  2. The contractor shall place a job order with the State 
Employment Service indicating (a) the classifications of the 
laborers, mechanics and other employees required to perform 
the contract work, (b) the number of employees required in 
each classification, (c) the date on which the participant 
estimates such employees will be required, and (d) any other 
pertinent information required by the State Employment 
Service to complete the job order form.  The job order may be 
placed with the State Employment Service in writing or by 
telephone.  If during the course of the contract work, the 
information submitted by the contractor in the original job order 
is substantially modified, the participant shall promptly notify 
the State Employment Service. 
 
  3. The contractor shall give full consideration to all qualified 
job applicants referred to him by the State Employment 
Service.  The contractor is not required to grant employment to 
any job applicants who, in his opinion, are not qualified to 
perform the classification of work required. 
 
  4. If, within one week following the placing of a job order by 
the contractor with the State Employment Service, the State 
Employment Service is unable to refer any qualified job 
applicants to the contractor, or less than the number 
requested, the State Employment Service will forward a 
certificate to the contractor indicating the unavailability of 
applicants.  Such certificate shall be made a part of the 
contractor's permanent project records.  Upon receipt of this 
certificate, the contractor may employ persons who do not 
normally reside in the labor area to fill positions covered by the 
certificate, notwithstanding the provisions of subparagraph (1c) 
above. 
 
    5. The provisions of 23 CFR 633.207(e) allow the 
contracting agency to provide a contractual preference for the 
use of mineral resource materials native to the Appalachian 
region.   
  6. The contractor shall include the provisions of Sections 1 
through 4 of this Attachment A in every subcontract for work 
which is, or reasonably may be, done as on-site work. 

 
 
 



CLASS. # CLASSIFICATION DESCRIPTION
ZONE
TX02

*(TX20230002)

ZONE
TX03

*(TX20230003)

ZONE
TX04

*(TX20230004)

ZONE
TX05

*(TX20230005)

ZONE
TX06

*(TX20230006)

ZONE
TX07

*(TX20230007)

ZONE
TX08

*(TX20230008)

ZONE
 TX24

*(TX20230024)

ZONE
TX25

*(TX20230025)

ZONE
TX27

*(TX20230027)

ZONE
TX28

*(TX20230028)

ZONE
TX29

*(TX20230029)

ZONE
TX30

*(TX20230030)

ZONE
TX37

*(TX20230037)

ZONE
TX38

*(TX20230038)

ZONE
TX42

*(TX20230042)

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

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

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 01-06-2023 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 submitted to the Engineer for approval. IMPORTANT NOTICE FOR STATE PROJECTS: only the controlling wage rate zone applies to the contract. Effective 01-06-2023.



CLASS. # CLASSIFICATION DESCRIPTION
ZONE
TX02

*(TX20230002)

ZONE
TX03

*(TX20230003)

ZONE
TX04

*(TX20230004)

ZONE
TX05

*(TX20230005)

ZONE
TX06

*(TX20230006)

ZONE
TX07

*(TX20230007)

ZONE
TX08

*(TX20230008)

ZONE
 TX24

*(TX20230024)

ZONE
TX25

*(TX20230025)

ZONE
TX27

*(TX20230027)

ZONE
TX28

*(TX20230028)

ZONE
TX29

*(TX20230029)

ZONE
TX30

*(TX20230030)

ZONE
TX37

*(TX20230037)

ZONE
TX38

*(TX20230038)

ZONE
TX42

*(TX20230042)

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 
with
Semi 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

01/06/2023
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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.  

Texas Department of Transportation, as a recipient of Federal financial assistance, and under Title VI and 
related statutes, ensures that no person shall on the grounds of race, religion (where the primary objective of 
the financial assistance is to provide employment per 42 U.S.C. § 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 Texas Department of Transportation.  

3. NONDISCRIMINATION PROVISIONS 

During the performance of this contract, the contractor agrees as follows: 

3.1. Compliance with Regulations. The Contractor shall comply with the Regulations relative to 
nondiscrimination in Federally-assisted programs of the Department of Transportation (hereinafter, “DOT”) 
Title 49, Code of Federal Regulations, Part 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, with regard to the work performed by it during the contract, shall 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 shall 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, each potential subcontractor or 
supplier shall be notified by the contractor 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 shall provide all information and reports required by the 
Regulations or directives issued pursuant thereto, and shall permit access to its books, records, accounts, 
other sources of information, and its facilities as may be determined by the Recipient or the Texas 
Department of Transportation 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 shall so certify to the Recipient, or the Texas 
Department of Transportation as appropriate, and shall set forth what efforts it has made to obtain the 
information. 
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3.5. Sanctions for Noncompliance. In the event of the contractor's noncompliance with the nondiscrimination 
provisions of this contract, the Recipient shall impose such contract sanctions as it or the Texas Department 
of Transportation may determine to be appropriate, including, but not limited to: 

 withholding of payments to the contractor under the contract until the contractor complies, and/or 

 cancellation, termination or suspension of the contract, in whole or in part. 

3.6. Incorporation of Provisions. The contractor shall include the provisions of paragraphs (1) through (6) in 
every subcontract, including procurements of materials and leases of equipment, unless exempt by the 
Regulations, or directives issued pursuant thereto. The contractor shall take such action with respect to any 
subcontract or procurement as the Recipient or the Texas Department of Transportation may direct as a 
means of enforcing such provisions including sanctions for non-compliance: 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. 
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Special Provision to Item 000 

Certification of Nondiscrimination in Employment 

1. GENERAL 

By signing this proposal, the Bidder certifies that he has participated in a previous contract or subcontract 
subject to the equal opportunity clause, as required by Executive Orders 10925, 11114, or 11246, or if he 
has not participated in a previous contract of this type, or if he has had previous contract or subcontracts and 
has not filed, he will file with the Joint Reporting Committee, the Director of the Office of Federal Contract 
Compliance, a Federal Government contracting or administering agency, or the former President's 
Committee on Equal Employment Opportunity, all reports due under the applicable filing requirements. 

Note—The above certification is required by the Equal Employment Opportunity Regulations of the Secretary 
of Labor (41 CFR 60-1.7(b)(1)), and must be submitted by Bidders and proposed subcontractors only in 
connection with contracts and subcontracts which are subject to the equal opportunity clause. Contracts and 
subcontracts which are exempt from the equal opportunity clause are set forth in 41 CFR 60-1.5. (Generally 
only contracts or subcontracts of $10,000 or under are exempt.) 

Currently, Standard Form 100 (EEO-1) is the only report required by the Executive Orders or their 
implementing regulations. 

Proposed prime contractors and subcontractors who have participated in a previous contract or subcontract 
subject to the Executive Orders and have not filed the required reports should note that 41 CFR 60-1.7(b)(1) 
prevents the award of contracts and subcontracts unless such contractor submits a report covering the 
delinquent period or such other period specified by the Federal Highway Administration or by the Director, 
Office of Federal Contract Compliance, U.S. Department of Labor. 
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Special Provision to Item 000 

Notice of Requirement for Affirmative Action to Ensure 
Equal Employment Opportunity (Executive Order 11246) 

1. GENERAL 

In addition to the affirmative action requirements of the Special Provision titled “Standard Federal Equal 
Employment Opportunity Construction Contract Specifications” as set forth elsewhere in this proposal, the 
Bidder's attention is directed to the specific requirements for utilization of minorities and females as set forth 
below. 

2. GOALS 

2.1. Goals for minority and female participation are hereby established in accordance with 41 CFR 60-4. 

2.2. The goals for minority and female participation expressed in percentage terms for the Contractor’s aggregate 
work force in each trade on all construction work in the covered area are as follows: 

Goals for minority participation  
in each trade, %  

Goals for female participation  
in each trade, %  

See Table 1 6.9 

2.3. These goals are applicable to all the Contractor’s construction work (whether or not it is Federal or federally 
assisted) performed in the covered area. If the Contractor performs construction work in a geographical area 
located outside of the covered area, it will apply the goals established for such geographical area where the 
work is actually performed. With regard to this second area, the Contractor also is subject to the goals for 
both its federally involved and non-federally involved construction. The Contractor’s compliance with the 
Executive Order and the regulations in 41 CFR Part 60-4 will be based on its implementation of the Standard 
Federal Equal Employment Opportunity Construction Contract Specifications Special Provision and its efforts 
to meet the goals. The hours of minority and female employment and training must be substantially uniform 
throughout the length of the Contract, and in each trade, and the Contractor must make a good faith effort to 
employ minorities and women evenly on each of its projects. The transfer of minority and female employees 
or trainees from Contractor to Contractor or from project to project for the sole purpose of meeting the 
Contractor’s goals will be a violation of the Contract, the Executive Order and the regulations in 41 CFR Part 
60-4. Compliance with the goals will be measured against the total work hours performed. 

2.4. A Contractor or subcontractor will be considered in compliance with these provisions by participation in the 
Texas Highway-Heavy Branch, AGC, Statewide Training and Affirmative Action Plan. Provided that each 
Contractor or subcontractor participating in this plan must individually comply with the equal opportunity 
clause set forth in 41 CFR 60-1.4 and must make a good faith effort to achieve the goals set forth for each 
participating trade in the plan in which it has employees. The overall good performance of other Contractors 
and subcontractors toward a goal in an approved plan does not excuse any covered Contractor’s or 
subcontractor’s failure to make good faith efforts to achieve the goals contained in these provisions. 
Contractors or subcontractors participating in the plan must be able to demonstrate their participation and 
document their compliance with the provisions of this Plan. 

3. SUBCONTRACTING 

The Contractor must provide written notification to the Department within 10 working days of award of any 
construction subcontract in excess of $10,000 at any tier for construction work under the Contract resulting 
from this solicitation pending concurrence of the Department in the award. The notification will list the names, 
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address and telephone number of the subcontractor; employer identification number; estimated dollar 
amount of the subcontract; estimated starting and completion dates of the subcontract; and the geographical 
area in which the Contract is to be performed. 

4. COVERED AREA 

As used in this special provision, and in the Contract resulting from this solicitation, the geographical area 
covered by these goals for female participation is the State of Texas. The geographical area covered by 
these goals for other minorities are the counties in the State of Texas as indicated in Table 1. 

5. REPORTS 

The Contractor is hereby notified that he may be subject to the Office of Federal Contract Compliance 
Programs (OFCCP) reporting and record keeping requirements as provided for under Executive Order 11246 
as amended. OFCCP will provide direct notice to the Contractor as to the specific reporting requirements that 
he will be expected to fulfill. 

Table 1 
Goals for Minority Participation 

County Participation, % County Participation, % 

Anderson 22.5 Chambers 27.4 

Andrews 18.9 Cherokee 22.5 

Angelina 22.5 Childress 11.0 

Aransas 44.2 Clay 12.4 

Archer 11.0 Cochran 19.5 

Armstrong 11.0 Coke 20.0 

Atascosa 49.4 Coleman 10.9 

Austin 27.4 Collin 18.2 

Bailey 19.5 Collingsworth 11.0 

Bandera 49.4 Colorado 27.4 

Bastrop 24.2 Comal 47.8 

Baylor 11.0 Comanche 10.9 

Bee 44.2 Concho 20.0 

Bell 16.4 Cooke 17.2 

Bexar 47.8 Coryell 16.4 

Blanco 24.2 Cottle 11.0 

Borden 19.5 Crane 18.9 

Bosque 18.6 Crockett 20.0 

Bowie 19.7 Crosby 19.5 

Brazoria 27.3 Culberson 49.0 

Brazos 23.7 Dallam 11.0 

Brewster 49.0 Dallas 18.2 

Briscoe 11.0 Dawson 19.5 

Brooks 44.2 Deaf Smith 11.0 

Brown 10.9 Delta 17.2 

Burleson 27.4 Denton 18.2 

Burnet 24.2 DeWitt 27.4 

Caldwell 24.2 Dickens 19.5 

Calhoun 27.4 Dimmit 49.4 

Callahan 11.6 Donley 11.0 

Cameron 71.0 Duval 44.2 

Camp 20.2 Eastland 10.9 

Carson 11.0 Ector 15.1 

Cass 20.2 Edwards 49.4 

Castro 11.0 Ellis 18.2 
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County Participation, % County Participation, % 

El Paso 57.8 Kenedy 44.2 

Erath 17.2 Kent 10.9 

Falls 18.6 Kerr 49.4 

Fannin 17.2 Kimble 20.0 

Fayette 27.4 King 19.5 

Fisher 10.9 Kinney 49.4 

Floyd 19.5 Kleberg 44.2 

Foard 11.0 Knox 10.9 

Fort Bend 27.3 Lamar 20.2 

Franklin 17.2 Lamb 19.5 

Freestone 18.6 Lampasas 18.6 

Frio 49.4 LaSalle 49.4 

Gaines 19.5 Lavaca 27.4 

Galveston 28.9 Lee 24.2 

Garza 19.5 Leon 27.4 

Gillespie 49.4 Liberty 27.3 

Glasscock 18.9 Limestone 18.6 

Goliad 27.4 Lipscomb 11.0 

Gonzales 49.4 Live Oak 44.2 

Gray 11.0 Llano 24.2 

Grayson 9.4 Loving 18.9 

Gregg 22.8 Lubbock 19.6 

Grimes 27.4 Lynn 19.5 

Guadalupe 47.8 Madison 27.4 

Hale 19.5 Marion 22.5 

Hall 11.0 Martin 18.9 

Hamilton 18.6 Mason 20.0 

Hansford 11.0 Matagorda 27.4 

Hardeman 11.0 Maverick 49.4 

Hardin 22.6 McCulloch 20.0 

Harris 27.3 McLennan 20.7 

Harrison 22.8 McMullen 49.4 

Hartley 11.0 Medina 49.4 

Haskell 10.9 Menard 20.0 

Hays 24.1 Midland 19.1 

Hemphill 11.0 Milam 18.6 

Henderson 22.5 Mills 18.6 

Hidalgo 72.8 Mitchell 10.9 

Hill 18.6 Montague 17.2 

Hockley 19.5 Montgomery 27.3 

Hood 18.2 Moore 11.0 

Hopkins 17.2 Morris 20.2 

Houston 22.5 Motley 19.5 

Howard 18.9 Nacogdoches 22.5 

Hudspeth 49.0 Navarro 17.2 

Hunt 17.2 Newton 22.6 

Hutchinson 11.0 Nolan 10.9 

Irion 20.0 Nueces 41.7 

Jack 17.2 Ochiltree 11.0 

Jackson 27.4 Oldham 11.0 

Jasper 22.6 Orange 22.6 

Jeff Davis 49.0 Palo Pinto 17.2 

Jefferson 22.6 Panola 22.5 

Jim Hogg 49.4 Parker 18.2 

Jim Wells 44.2 Parmer 11.0 

Johnson 18.2 Pecos 18.9 

Jones 11.6 Polk 27.4 

Karnes 49.4 Potter 9.3 

Kaufman 18.2 Presidio 49.0 

Kendall 49.4 Randall 9.3 
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County Participation, % County Participation, % 

Rains 17.2 Reagan 20.0 

Real 49.4 Throckmorton 10.9 

Red River 20.2 Titus 20.2 

Reeves 18.9 Tom Green 19.2 

Refugio 44.2 Travis 24.1 

Roberts 11.0 Trinity 27.4 

Robertson 27.4 Tyler 22.6 

Rockwall 18.2 Upshur 22.5 

Runnels 20.0 Upton 18.9 

Rusk 22.5 Uvalde 49.4 

Sabine 22.6 Val Verde 49.4 

San Augustine 22.5 Van Zandt 17.2 

San Jacinto 27.4 Victoria 27.4 

San Patricio 41.7 Walker 27.4 

San Saba 20.0 Waller 27.3 

Schleicher 20.0 Ward 18.9 

Scurry 10.9 Washington 27.4 

Shackelford 10.9 Webb 87.3 

Shelby 22.5 Wharton 27.4 

Sherman 11.0 Wheeler 11.0 

Smith 23.5 Wichita 12.4 

Somervell 17.2 Wilbarger 11.0 

Starr 72.9 Willacy 72.9 

Stephens 10.9 Williamson 24.1 

Sterling 20.0 Wilson 49.4 

Stonewall 10.9 Winkler 18.9 

Sutton 20.0 Wise 18.2 

Swisher 11.0 Wood 22.5 

Tarrant 18.2 Yoakum 19.5 

Taylor 11.6 Young 11.0 

Terrell 20.0 Zapata 49.4 

Terry 19.5 Zavala 49.4 
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Special Provision to Item 000 

Standard Federal Equal Employment Opportunity 
Construction Contract Specifications  
(Executive Order 11246) 

1. GENERAL 

1.1. As used in these specifications: 

 “Covered area” means the geographical area described in the solicitation from which this Contract 

resulted; 

 “Director” means Director, Office of Federal Contract Compliance Programs, United States Department 

of Labor, or any person to whom the Director delegates authority; 

 “Employer identification number” means the Federal Social Security number used on the Employer's 

Quarterly Federal Tax Return, U.S. Treasury Department Form 941. 

 “Minority” includes: 

 Black (all persons having origins in any of the Black African racial groups not of Hispanic origin); 

 Hispanic (all persons of Mexican, Puerto Rican, Cuban, Central or South American or other 
Spanish Culture or origin, regardless of race); 

 Asian and Pacific Islander (all persons having origins in any of the original peoples of the Far East, 
Southeast Asia, the Indian Subcontinent, or the Pacific Islands); and 

 American Indian or Alaskan Native (all persons having origins in any of the original peoples of 
North American and maintaining identifiable tribal affiliations through membership and participation 
or community identification). 

1.2. Whenever the Contractor, or any Subcontractor at any tier, subcontracts a portion of the work involving any 
construction trade, it will physically include in each subcontract in excess of $10,000 the provisions of these 
specifications and the Notice which contains the applicable goals for minority and female participation and 
which is set forth in the solicitations from which this Contract resulted. 

1.3. If the Contractor is participating (pursuant to 41 CFR 60-4.5) in a Hometown Plan approved by the U. S. 
Department of Labor in the covered area either individually or through an association, its affirmative action 
obligations on all work in the Plan area (including goals and timetables) will be in accordance with that plan 
for those trades which have unions participating in the Plan. Contractors must be able to demonstrate their 
participation in and compliance with the provisions of any such Hometown Plan. Each Contractor or 
Subcontractor participating in an approved Plan is individually required to comply with its obligations under 
the equal employment opportunity (EEO) clause, and to make a good faith effort to achieve each goal under 
the Plan in each trade in which it has employees. The overall good faith performance by other Contractors or 
Subcontractors toward a goal in an approved Plan does not excuse any covered Contractor's or 
Subcontractor's failure to take good faith efforts to achieve the Plan goals and timetables. 

1.4. The Contractor will implement the specific affirmative action standards provided in Section 1.7.1. through 
Section 1.7.16. of these specifications. The goals set forth in the solicitation from which this Contract resulted 
are expressed as percentages of the total hours of employment and training of minority and female utilization 
the Contractor should reasonably be able to achieve in each construction trade in which it has employees in 
the covered area. Covered construction Contractors performing Contracts in geographical areas where they 
do not have a Federal or federally assisted construction Contract will apply the minority and female goals 
established for the geographical area where the Contract is being performed. Goals are published 
periodically in the Federal Register in notice form and such notices may be obtained from any Office of 
Federal Contract Compliance Programs office or any Federal procurement contracting officer. The 



000-005 

2 09-14 
Statewide 

Contractor is expected to make substantially uniform progress toward its goals in each craft during the period 
specified. 

1.5. Neither the provisions of any collective bargaining agreement, nor the failure by a union with whom the 
Contractor has a collective bargaining agreement, to refer either minorities or women will excuse the 
Contractor's obligations under these specifications, Executive Order 11246, or the regulations promulgated 
pursuant thereto. 

1.6. In order for the nonworking training hours of apprentices and trainees to be counted in meeting the goals, 
such apprentices and trainees must be employed by the Contractor during the training period, and the 
Contractor must have made a commitment to employ the apprentices and trainees at the completion of their 
training, subject to the availability of employment opportunities. Trainees must be trained pursuant to training 
programs approved by the U. S. Department of Labor. 

1.7. The Contractor will take specific affirmative actions to ensure equal employment opportunity. The evaluation 
of the Contractor's compliance with these specifications will be based upon its effort to achieve maximum 
results from its actions. The Contractor will document these efforts fully, and will implement affirmative action 
steps at least as extensive as the following: 

1.7.1. Ensure and maintain a working environment free of harassment, intimidation, and coercion at all sites, and in 
all facilities at which the Contractor's employees are assigned to work. The Contractor, where possible, will 
assign two or more women to each construction project. The Contractor will specifically ensure that all 
foremen, superintendents, and other on-site supervisory personnel are aware of and carry out the 
Contractor's obligation to maintain such a working environment, with specific attention to minority or female 
individuals working at such sites or in such facilities. 

1.7.2. Establish and maintain a current list of minority and female recruitment sources, provide written notification to 
minority and female recruitment sources and to community organizations when the Contractor or its unions 
have employment opportunities available, and maintain a record of the organizations' responses. 

1.7.3. Maintain a current file of the names, addresses and telephone numbers of each minority and female off-the-
street applicant and minority or female referral from a union, a recruitment source or community organization 
and of what action was taken with respect to each such individual. If such individual was sent to the union 
hiring hall for referral and was not referred back to the Contractor by the union or, if referred, not employed 
by the Contractor, this will be documented in the file with the reason therefor, along with whatever additional 
actions the Contractor may have taken. 

1.7.4. Provide immediate written notification to the Director when the union or unions with which the Contractor has 
a collective bargaining agreement has not referred to the Contractor a minority person or woman sent by the 
Contractor, or when the Contractor has other information that the union referral Process has impeded the 
Contractor's efforts to meet its obligations. 

1.7.5. Develop on-the-job training opportunities and/or participate in training programs for the area which expressly 
include minorities and women, including upgrading programs and apprenticeship and trainee programs 
relevant to the Contractor's employment needs, especially those programs funded or approved by the 
Department of Labor. The Contractor will provide notice of these programs to the sources compiled under 7b 
above. 

1.7.6. Disseminate the Contractor's EEO policy by providing notice of the policy to unions and training programs 
and requesting their cooperation in assisting the Contractor in meeting its EEO obligations; by including it in 
any policy manual and Collective bargaining agreement; by publicizing it in the company newspaper, annual 
report, etc.; by specific review of the policy with all management personnel and with all minority and female 
employees at least once a year; and by posting the company EEO policy on bulletin boards accessible to all 
employees at each location where construction work is performed. 

1.7.7. Review, at least annually, the company's EEO policy and affirmative action obligations under these 
specifications with all employees having any responsibility for hiring, assignment, layoff, termination or other 
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employment decisions including specific review of these items with on-site supervisory personnel such as 
Superintendents, General Foremen, etc., before the initiation of construction work at any job site. A written 
record must be made and maintained identifying the time and place of these meetings, persons attending, 
subject matter discussed, and disposition of the subject matter. 

1.7.8. Disseminate the Contractor's EEO policy externally by including it in any advertising in the news media, 
specifically including minority and female news media, and providing written notification to and discussing the 
Contractor's EEO policy with other Contractors and Subcontractors with whom the Contractor does or 
anticipates doing business. 

1.7.9. Direct its recruitment efforts, both oral and written, to minority, female and community organizations, to 
schools with minority and female students and to minority and female recruitment and training organizations 
serving the Contractor's recruitment area and employment needs. Not later than one month before the date 
for the acceptance of applications for apprenticeship or other training by any recruitment source, the 
Contractor will send written notification to organizations such as the above, describing the openings, 
screening procedures, and tests to be used in the selection process. 

1.7.10. Encourage present minority and female employees to recruit other minority persons and women and, where 
reasonable, provide after school, summer and vacation employment to minority and female youth both on the 
site and in other areas of a Contractor's workforce. 

1.7.11. Validate all tests and other selection requirements where there is an obligation to do so under 41 CFR 
Part 60-3. 

1.7.12. Conduct, at least annually, an inventory and evaluation at least of all minority and female personnel for 
promotional opportunities and encourage these employees to seek or to prepare for, through appropriate 
training, etc., such opportunities. 

1.7.13. Ensure that seniority practices, job classifications, work assignments and other personnel practices, do not 
have a discriminatory effect by continually monitoring all personnel and employment-related activities to 
ensure that the EEO policy and the Contractor's obligations under these specifications are being carried out. 

1.7.14. Ensure that all facilities and company activities are non-segregated except that separate or single-user toilet 
and necessary changing facilities will be provided to assure privacy between the sexes. 

1.7.15. Document and maintain a record of all solicitations of offers for subcontracts from minority and female 
construction contractors and suppliers, including circulation of solicitations to minority and female contractor 
associations and other business associations. 

1.7.16. Conduct a review, at least annually, of all supervisors' adherence to and performance under the Contractor's 
EEO policies and affirmative action obligations. 

1.8. Contractors are encouraged to participate in voluntary associations which assist in fulfilling one or more of 
their affirmative action obligations (Section 7.1. through Section 7.16.). The efforts of a contractor 
association, joint contractor-union, contractor-community, or other similar group of which the Contractor is a 
member and participant, may be asserted as fulfilling any one or more of its obligations under Section 7.1. 
through Section 7.16. of these Specifications provided that the Contractor actively participates in the group, 
makes every effort to assure that the group has a positive impact on the employment of minorities and 
women in the industry, ensures that the concrete benefits of the program are reflected in the Contractor's 
minority and female workforce participation, makes a good faith effort to meet its individual goals and 
timetables, and can provide access to documentation which demonstrates the effectiveness of actions taken 
on behalf of the Contractor. The obligation to comply, however, is the Contractor's and failure of such a group 
to fulfill an obligation will not be a defense for the Contractor's noncompliance. 

1.9. A single goal for minorities and a separate single goal for women have been established. The Contractor, 
however, is required to provide equal employment opportunity and to take affirmative action for all minority 
groups, both male and female, and all women, both minority and non-minority. Consequently, the Contractor 
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may be in violation of the Executive Order if a particular group is employed in a substantially disparate 
manner (for example, even though the Contractor has achieved its goals for women generally, the Contractor 
may be in violation of the Executive Order if a specific minority group of women is underutilized). 

1.10. The Contractor shall not use the goals and timetables or affirmative action standards to discriminate against 
any person because of race, color, religion, sex, or national origin. 

1.11. The Contractor will not enter into any Subcontract with any person or firm debarred from Government 
Contracts pursuant to Executive Order 11246. 

1.12. The Contractor will carry out such sanctions and penalties for violation of these specifications and of the 
Equal Opportunity Clause, including suspension, termination and cancellation of existing subcontracts as 
may be imposed or ordered pursuant to Executive Order 11246, as amended, and its implementing 
regulations, by the Office of Federal Contract Compliance Programs. Any Contractor who fails to carry out 
such sanctions and penalties will be in violation of these specifications and Executive Order 11246, as 
amended. 

1.13. The Contractor, in fulfilling its obligations under these specifications, will implement specific affirmative action 
steps, at least as extensive as those standards prescribed in paragraph 7 of these specifications, so as to 
achieve maximum results from its efforts to ensure equal employment opportunity. If the Contractor fails to 
comply with the requirements of the Executive Order, the implementing regulations, or these specifications, 
the Director will proceed in accordance with 41 CFR 60-4.8. 

1.14. The Contractor will designate a responsible official to monitor all employment-related activity to ensure that 
the company EEO policy is being carried out, to submit reports relating to the provisions hereof as may be 
required by the Government and to keep records. Records must at least include for each employee the 
name, address, telephone numbers, construction trade, union affiliation if any, employee identification 
number when assigned, social security number, race, sex, status (e.g., mechanic, apprentice, trainee, helper, 
or laborer), dates of changes in status, hours worked per week in the indicated trade, rate of pay, and 
locations at which the work was performed. Records must be maintained in an easily understandable and 
retrievable form; however, to the degree that existing records satisfy this requirement, Contractors shall not 
be required to maintain separate records. 

1.15. Nothing herein provided will be construed as a limitation upon the application of other laws which establish 
different standards of compliance or upon the application of requirements for the hiring of local or other area 
residents (e.g., those under the Public Works Employment Act of 1977 and the Community Development 
Block Grant Program). 

1.16. In addition to the reporting requirements set forth elsewhere in this Contract, the Contractor and the 
subcontractors holding subcontracts, not including material suppliers, of $10,000 or more, will submit for 
every month of July during which work is performed, employment data as contained under Form PR 1391 
(Appendix C to 23 CFR, Part 230), and in accordance with the included instructions. 
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Special Provision to Item 000 

On-the-Job Training Program 

1. DESCRIPTION 

The primary objective of this Special Provision is the training and advancement of minorities, women and 
economically disadvantaged persons toward journeyworker status. Accordingly, make every effort to enroll 
minority, women and economically disadvantaged persons to the extent that such persons are available 
within a reasonable area of recruitment. This training commitment is not intended, and will not be used to 
discriminate against any applicant for training, whether or not he/she is a member of a minority group. 

2. TRAINEE ASSIGNMENT 

Training assignments are based on the past volume of state-let highway construction contracts awarded with 
the Department. Contractors meeting the selection criteria will be notified of their training assignment at the 
beginning of the reporting year by the Department’s Office of Civil Rights. 

3. PROGRAM REQUIREMENTS 

Fulfill all of the requirements of the On-the-Job Training Program including the maintenance of records and 
submittal of periodic reports documenting program performance. Trainees will be paid at least 60% of the 
appropriate minimum journeyworker’s rate specified in the Contract for the first half of the training period, 
75% for the third quarter, and 90% for the last quarter, respectively. 

4. REIMBURSEMENT 

If requested, Contractors may be reimbursed $0.80 per training hour at no additional cost to the Department. 
Training may occur on this project, all other Department contracts, or local-administered federal-aid projects 
with concurrence of the local government entity. However, reimbursement for training is not available on 
projects to the extent that such projects that do not contain federal funds. 

5. COMPLIANCE 

The Contractor will have fulfilled the contractual responsibilities by having provided acceptable training to the 
number of trainees specified in their goal assignment. Noncompliance may be cause for corrective and 
appropriate measures pursuant to Article 8.7., “Abandonment of Work or Default of Contract,” which may be 
used to comply with the sanctions for noncompliance pursuant to 23 CFR Part 230. 
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Special Provision 000 

Certificate of Interested Parties (Form 1295) 

 

Submit a notarized 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 $1,000,000 

or more; at any time an existing Contract awarded by the District Engineer or Chief Engineer increases in value to 

$1,000,000 or more due to changes in the Contract; at any time there is an increase of $1,000,000 or more to an existing 

Contract (change orders, extensions, and renewals); or 

 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 on completing and filing the form are available on the Texas Ethics Commission website. 
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Special Provision 000 

Important Notice to Contractors 

 

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

From More Than To and including 

0 1,000,000 618 

1,000,000 3,000,000 832 

3,000,000 5,000,000 940 

5,000,000 15,000,000 1317 

15,000,000 25,000,000 1718 

25,000,000 50,000,000 2411 

50,000,000 Over 50,000,000 4265 

In addition to the amount shown in Table 1, the Liquidated Damages will be increased by the amount shown in Item 8 of the 
General Notes for Road User Cost (RUC), when applicable. 
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Special Provision 000 

Important Notice to Contractors 

 

As of June 27, 2023, utilities within the project limits have not been cleared. The Department anticipates clearance by the dates 
listed below. Unless otherwise stated, clearance of these obstructions will be performed by their owners. Estimated clearance 
dates are not anticipated to interfere with the Contractor’s operations. In the event the clearance dates are not met, requests for 
additional compensation or time will be made in accordance with the standard specifications. 

The Contractor is invited to review the mapped information of obstructions on file with the Engineer. 

 

Utility Owner Approximate Location Estimated Clearance Date Effect on 

Construction 

AT&T Fiber Optic Cable, Sta. 353+52-353+59 September 1, 2023 None 

AT&T Copper Cable, Sta. 357+87 September 1, 2023 None 

AT&T Fiber Optic Cable, Sta. 459+73 September 1, 2023 None 

AT&T Fiber Optic Cable, Sta. 376+50 September 1, 2023 None 

AT&T Fiber Optic Cable, Sta. 392+06 September 1, 2023 None 

AT&T Fiber Optic Cable, Sta. 472+54 September 1, 2023 None 

AT&T Fiber Optic Cable, Sta. 402+73 September 1, 2023 None 

AT&T Fiber Optic Cable, Sta. 407+55 September 1, 2023 None 

AT&T Fiber Optic Cable, Sta. 428+20 September 1, 2023 None 

AT&T Fiber Optic Cable, Sta. 437+03 September 1, 2023 None 

AT&T Fiber Optic Cable, Sta. 457+13 September 1, 2023 None 

AT&T Fiber Optic Cable, Sta. 459+00-464+00 September 1, 2023 None 

AT&T Fiber Optic Cable, Sta. 464+00-650+69 September 1, 2023 None 

AT&T Fiber Optic Cable, Sta. 370+00-423+41 September 1, 2023 None 

FiberLight Fiber Optic Cable, Sta. 370+00-423+41 September 1, 2023 None 

FiberLight Fiber Optic Cable, Sta. 376+50 September 1, 2023 None 

FiberLight Fiber Optic Cable, Sta. 392+06 September 1, 2023 None 

FiberLight Fiber Optic Cable, Sta. 402+73 September 1, 2023 None 

FiberLight Fiber Optic Cable, Sta. 407+55 September 1, 2023 None 

FiberLight Fiber Optic Cable, Sta. 428+20 September 1, 2023 None 

FiberLight Fiber Optic Cable, Sta. 437+03 September 1, 2023 None 

FiberLight Fiber Optic Cable, Sta. 457+13 September 1, 2023 None 

FiberLight Fiber Optic Cable, Sta. 460+50-464+00 September 1, 2023 None 

FiberLight Fiber Optic Cable, Sta. 544+88 September 1, 2023 None 

FiberLight Fiber Optic Cable, Sta. 464+00-544+88 September 1, 2023 None 

VTX1 Fiber Optic Cable, Sta. 472+54 September 1, 2023 None 

VTX1 Copper Cable, Sta. 503+17-527+63 September 1, 2023 None 

VTX1 Fiber Optic Cable, Sta. 527+63 September 1, 2023 None 
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Utility Owner Approximate Location Estimated Clearance Date Effect on 

Construction 

VTX1 Fiber Optic Cable, Sta. 612+44 September 1, 2023 None 

VTX1 Fiber Optic Cable, Sta. 620+52 September 1, 2023 None 

VTX1 Copper Cable, Sta. 620+52 September 1, 2023 None 

VTX1 Fiber Optic Cable, Sta. 626+43 September 1, 2023 None 

VTX1 Fiber Optic Cable, Sta. 632+62 September 1, 2023 None 

VTX1 Copper, 511+92 September 1, 2023 None 

VTX1 Copper, 533+25 September 1, 2023 None 

VTX1 Copper, 544+86 September 1, 2023 None 

VTX1 Copper, 576+97 September 1, 2023 None 

Medina Electric 
Co-Op 

OVH Powerline Pole, Sta. 338+86-338+93 September 1, 2023 None 

Medina Electric 
Co-Op 

OVH Powerline Pole, Sta. 362+30 September 1, 2023 None 

Medina Electric 
Co-Op 

OVH Powerline Pole, Sta. 365+76 September 1, 2023 None 

Medina Electric 
Co-Op 

OVH Powerline Pole, Sta. 398+55 September 1, 2023 None 

Medina Electric 
Co-Op 

OVH Powerline Pole, Sta. 439+46-440+85 September 1, 2023 None 

Medina Electric 
Co-Op 

OVH Powerline Pole, Sta. 503+01 September 1, 2023 None 

Medina Electric 
Co-Op 

OVH Powerline Pole, Sta. 543+46-543+51 September 1, 2023 None 

Medina Electric 
Co-Op 

OVH Powerline Pole, Sta. 560+26 September 1, 2023 None 

Medina Electric 
Co-Op 

OVH Powerline Pole, Sta. 582+40-582+83 September 1, 2023 None 

Medina Electric 
Co-Op 

OVH Powerline Pole, Sta. 585+04-585+50 September 1, 2023 None 

Medina Electric 
Co-Op 

OVH Powerline Pole, Sta. 608+23-608+31 September 1, 2023 None 

  DCP Mainstream Gas Valve Site, Sta. 543+55-543+86 September 1, 2023 None 

DCP Mainstream Gas Line Crossing, Sta. Sta. 543+82-543+86 September 1, 2023 None 

    Kinder Morgan Gas Line Crossing, Sta. 543+22 September 1, 2023 None 
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Special Provision 000 

Cargo Preference Act Requirements in Federal Aid 
Contracts 

1. DESCRIPTION 

All recipients of federal financial assistance are required to comply with the U.S. Department of 
Transportation’s (DOT) Cargo Preference Act Requirements, 46 CFR Part 381, Use of United States-Flag 
Vessels. 

This requirement applies to material or equipment that is acquired specifically for a Federal-aid highway 
project.  It is not applicable to goods or materials that come into inventories independent of a Federal   
Highway Administration (FHWA) funded contract. 

When oceanic shipments are necessary for materials or equipment acquired for a specific Federal-aid 
construction project, the contractor agrees to: 

 Utilize privately owned United States-flag commercial vessels to ship at least 50 percent of the gross 
tonnage (computed separately for dry bulk carriers, dry cargo liners, and tankers) involved, whenever 
shipping any equipment, material, or commodities pursuant to this contract, to the extent such vessels 
are available at fair and reasonable rates for United States-flag commercial vessels. 

 Furnish a legible copy of a rated, on-board commercial ocean bill-of-lading in English for each shipment 
of cargo described in paragraph (b) (1) of 46 CFR Part 381 Section 7, “Federal Grant, Guaranty, Loan 
and Advance of Funds Agreements,” within 20 days following the date of loading for shipments 
originating within the United States or within 30 working days following the date of loading for shipments 
originating outside the United States,  to both the Engineer (through the prime contractor in the case of 
subcontractor bills-of-lading) and to the Division of National Cargo, Office of Market Development, 
Maritime Administration, Washington, DC 20590. 

 Insert the substance of the provisions of this clause in all subcontracts issued pursuant to this contract. 
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Special Provision to Item 000 

Disadvantaged Business Enterprise in Federal-Aid 
Contracts 

1. DESCRIPTION 

The purpose of this Special Provision is to carry out the U.S. Department of Transportation's (DOT) policy of 
ensuring nondiscrimination in the award and administration of DOT-assisted Contracts and creating a level 
playing field on which firms owned and controlled by individuals who are determined to be socially and 
economically disadvantaged can compete fairly for DOT-assisted Contracts. 

2. DISADVANTAGED BUSINESS ENTERPRISE IN FEDERAL-AID CONTRACTS 

2.1. Policy. It is the policy of the DOT and the Texas Department of Transportation (Department) that DBEs, as 
defined in 49 CFR Part 26, Subpart A, and the Department's DBE Program, will have the opportunity to 
participate in the performance of Contracts financed in whole or in part with federal funds. The DBE 
requirements of 49 CFR Part 26, and the Department’s DBE Program, apply to this Contract as follows. 

The Contractor will solicit DBEs through reasonable and available means, as defined in 49 CFR Part 26, 
Appendix A, and the Department's DBE Program, or show a good faith effort to meet the DBE goal for this 
Contract. 

The Contractor, subrecipient, or subcontractor will not discriminate on the basis of race, color, national origin, 
or sex in the performance of this Contract. Carry out applicable requirements of 49 CFR Part 26 in the award 
and administration of DOT-assisted Contracts. Failure to carry out these requirements is a material breach of 
this Contract, which may result in the termination of this Contract or such other remedy as the  Department 
deems appropriate. 

The requirements of this Special Provision must be physically included in any subcontract. 

By signing the Contract proposal, the Bidder is certifying that the DBE goal as stated in the proposal will be 
met by obtaining commitments from eligible DBEs or that the Bidder will provide acceptable evidence of good 
faith effort to meet the commitment. 

2.2. Definitions. 

2.2.1. Administrative Reconsideration. A process by which the low bidder may request reconsideration when the 
Department determines the good faith effort (GFE) requirements have not been met. 

2.2.2. Commercially Useful Function (CUF). A CUF occurs when a DBE has the responsibility for the execution 
of the work and carrying out such responsibilities by actually performing, managing, and supervising the 
work. 

2.2.3. Disadvantaged Business Enterprise (DBE). A for-profit small business certified through the Texas Unified 
Certification Program in accordance with 49 CFR Part 26, that is at least 51% owned by one or more socially 
and economically disadvantaged individuals, or in the case of a publicly owned business, in which is at least 
51% of the stock is owned by one or more socially and economically disadvantaged individuals, and whose 
management and daily business operations are controlled by one or more of the individuals who own it. 

2.2.4. DBE Joint Venture. An association of a DBE firm and one or more other firms to carry out a single business 
enterprise for profit for which purpose they combine their property, capital, efforts, skills, and knowledge, and 
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in which the DBE is responsible for a distinct, clearly defined portion of the work of the Contract and whose 
share in the capital contribution, control, management, risks, and profits of the joint venture are 
commensurate with its ownership interest. 

2.2.5. DOT. The U.S. Department of Transportation, including the Office of the Secretary, the Federal Highway 
Administration (FHWA), the Federal Transit Administration (FTA), and the Federal Aviation Administration 
(FAA). 

2.2.6. Federal-Aid Contract. Any Contract between the Department and a Contractor that is paid for in whole or in 
part with DOT financial assistance. 

2.2.7. Good Faith Effort. All necessary and reasonable steps to achieve the contract goal which, by their scope, 
intensity, and appropriateness to the objective, could reasonably be expected to obtain sufficient DBE 
participation, even if not fully successful. Good faith efforts are evaluated prior to award and throughout 
performance of the Contract. For guidance on good faith efforts, see 49 CFR Part 26, Appendix A. 

2.2.8. North American Industry Classification System (NAICS). A designation that best describes the primary 
business of a firm. The NAICS is described in the North American Industry Classification Manual—United 
States, which is available on the Internet at the U.S. Census Bureau website: 
http://www.census.gov/eos/www/naics/. 

2.2.9. Race-Conscious. A measure or program that is focused specifically on assisting only DBEs, including 
women-owned businesses. 

2.2.10. Race-Neutral DBE Participation. Any participation by a DBE through customary competitive procurement 
procedures. 

2.2.11. Texas Unified Certification Program (TUCP) Directory. An online directory listing all DBEs currently 
certified by the TUCP. The Directory identifies DBE firms whose participation on a Contract may be counted 
toward achievement of the assigned DBE Contract goal. 

2.3. Contractor’s Responsibilities. 

2.3.1. DBE Liaison Officer. Designate a DBE liaison officer who will administer the Contractor’s DBE program and 
who will be responsible for maintenance of records of efforts and contacts made to subcontract with DBEs. 

2.3.2. Compliance Tracking System (CTS). This Contract is subject to electronic Contract compliance tracking. 
Contractors and DBEs are required to provide any noted and requested Contract compliance-related data 
electronically in the Department’s tracking system. This includes commitments, payments, substitutions, and 
good faith efforts. Contractors and DBEs are responsible for responding by any noted response date or due 
date to any instructions or request for information, and to check the system on a regular basis. A Contractor 
is responsible for ensuring all DBEs have completed all requested items and that their contact information is 
accurate and up-to-date. The Department may require additional information related to the Contract to be 
provided electronically through the system at any time before, during, or after contract award. The system is 
web-based and can be accessed at the following Internet address: https://txdot.txdotcms.com/. 
 
In its sole discretion, the Department may require that contract compliance tracking data be submitted by 
Contractors and DBEs in an alternative format prescribed by the Department. 

2.3.3. Apparent Low Bidder. The apparent low bidder must submit DBE commitments to satisfy the DBE goal or 
submit good faith effort Form 2603 and supporting documentation demonstrating why the goal could not be 
achieved, in whole or part, no later than 5 calendar days after bid opening. The means of transmittal and the 
risk of timely receipt of the information will be the bidder’s responsibility and no extension of the 5-calendar-
day timeframe will be allowed for any reason. 

http://www.census.gov/eos/www/naics/
https://txdot.txdotcms.com/
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2.3.4. DBE Contractor. A DBE Contractor may receive credit toward the DBE goal for work performed by its own 
forces and work subcontracted to DBEs. In the event a DBE  subcontracts to a non-DBE, that information 
must be reported monthly. 

2.3.5. DBE Committal. Only those DBEs certified by the TUCP are eligible to be used for goal attainment. The 
Department maintains the TUCP DBE Directory. The Directory can be accessed at the following Internet 
address: https://txdot.txdotcms.com/FrontEnd/VendorSearchPublic.asp?TN=txdot&XID=2340. 

A DBE must be certified on the day the commitment is considered and at time of subcontract execution. It is 
the Contractor’s responsibility to ensure firms identified for participation are approved certified DBE firms. 

The Bidder is responsible to ensure that all submittals are checked for accuracy. Any and all omissions, 
deletions, and/or errors that may affect the end result of the commitment package are the sole liabilities of 
the bidder. 

Commitments in excess of the goal are considered race-neutral commitments. 

2.3.6. Good Faith Effort Requirements. A Contractor who cannot meet the Contract goal, in whole or in part, 
must make adequate good faith efforts to obtain DBE participation as so stated and defined in 
49 CFR Part 26, Appendix A. 

2.3.6.1. Administrative Reconsideration. If the Department determines that the apparent low bidder has failed to 
satisfy the good faith efforts requirement, the Department will notify the Bidder of the failure and will give the 
Bidder an opportunity to provide written documentation or argument concerning the issue of whether it met 
the goal or made adequate good faith efforts to do so..   

The Bidder must request an administrative reconsideration of that determination within 3 days of the date of 
receipt of the notice. The request must be submitted directly to the Texas Department of Transportation, 
Civil Rights Division, 125 East 11th Street, Austin, Texas 78701-2483. 

If a request for administrative reconsideration is not filed within the period specified the determination made 
is final and further administrative appeal is barred. 

If a reconsideration request is timely received, the reconsideration decision will be made by the Department's 
DBE liaison officer or, if the DBE liaison officer took part in the original determination, the Department’s 
executive director will appoint a department employee to perform the administrative reconsideration. The 
employee will hold a senior leadership position and will report directly to the executive director. 

The meeting or written documentation must be provided or held within 7 days of the date the request was 
submitted.  

The Department will provide to the Bidder a written decision if  the Bidder did or did not  make adequate 
good faith efforts to meet the Contract goal. The reconsideration decision is final and is not administratively 
appealed to DOT. 

2.3.7. Determination of DBE Participation. The work performed by the DBE must be reasonably construed to be 
included in the work area and NAICS work code identified by the Contractor in the approved commitment. 

Participation by a DBE on a Contract will not be counted toward DBE goals until the amount of the 
participation has been paid to the DBE. 

Payments made to a DBE that was not on the original commitment may be counted toward the Contract goal 
if that DBE was certified as a DBE before the execution of the subcontract and has performed a 
Commercially Useful Function. 

https://txdot.txdotcms.com/FrontEnd/VendorSearchPublic.asp?TN=txdot&XID=2340
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The total amount paid to the DBE for work performed with its own forces is counted toward the DBE goal. 
When a DBE subcontracts part of the work of its Contract to another firm, the value of the subcontracted 
work may be counted toward DBE goals only if the subcontractor is itself a DBE. 

DBE Goal credit for the DBE subcontractors leasing of equipment or purchasing of supplies from the 
Contractor or its affiliates is not allowed. Project materials or supplies acquired from an affiliate of the 
Contractor cannot directly or indirectly (second or lower tier subcontractor) be used for DBE goal credit. 

If a DBE firm is declared ineligible due to DBE decertification after the execution of the DBE’s subcontract, 
the DBE firm may complete the work and the DBE firm's participation will be counted toward the Contract 
goal. If the DBE firm is decertified before the DBE firm has signed a subcontract, the Contractor is obligated 
to replace the ineligible DBE firm or demonstrate that it has made good faith efforts to do so. 

The Contractor may count 100% of its expenditure to a DBE manufacturer. According to 
49 CFR 26.55(e)(1)(i), a DBE manufacturer is a firm that operates or maintains a factory or establishment 
that produces, on the premises, the materials, supplies, articles, or equipment required under the Contract 
and of the general character described by the specifications. 

The Contractor may count only 60% of its expenditure to a DBE regular dealer. According to 
49 CFR 26.55(e)(2)(i), a DBE regular dealer is a firm that owns, operates, or maintains a store, warehouse, 
or other establishment in which the materials, supplies, articles, or equipment of the general character 
described by the specifications and required under the Contract are bought, kept in stock, and regularly sold 
or leased to the public in the usual course of business. A firm may be a regular dealer in such bulk items as 
petroleum products, steel, cement, gravel, stone, or asphalt without owning, operating, or maintaining a place 
of business if the firm both owns and operates distribution equipment for the products. Any supplementing of 
regular dealers' own distribution equipment must be by a long-term lease agreement and not on an ad hoc or 
contract-by-contract basis. A long-term lease with a third-party transportation company is not eligible for 60% 
goal credit. 

With respect to materials or supplies purchased from a DBE that is neither a manufacturer nor a regular 
dealer, the Contractor may count the entire amount of fees or commissions charged for assistance in the 
procurement of the materials and supplies, or fees or transportation charges for the delivery of materials or 
supplies required on a job site. 

A Contractor may count toward its DBE goal a portion of the total value of the Contract amount paid to a DBE 
joint venture equal to the distinct, clearly defined portion of the work of the Contract performed by the DBE. 

2.3.8. Commercially Useful Function. It is the Contractor’s obligation to ensure that each DBE used on 
federal-assisted contracts performs a commercially useful function on the Contract. 

The Department will monitor performance during the Contract to ensure each DBE is performing a CUF. 

Under the terms established in 49 CFR 26.55, a DBE performs a CUF when it is responsible for execution of 
the work of the Contract and is carrying out its responsibilities by actually performing, managing, and 
supervising the work involved. 

With respect to material and supplies used on the Contract, a DBE must be responsible for negotiating price, 
determining quality and quantity, ordering the material, installing the material, if applicable, and paying for the 
material itself. 

With respect to trucking, the DBE trucking firm must own and operate at least one fully licensed, insured, and 
operational truck used on the Contract. The DBE may lease trucks from another DBE firm, including an 
owner-operator who is certified as a DBE. The DBE who leases trucks from another DBE receives credit for 
the total value of the transportation services the lessee DBE provides on the Contract. The DBE may also 
lease trucks from a non-DBE firm, including from an owner-operator. The DBE that leases trucks equipped 
with drivers from a non-DBE is entitled to credit for the total value of transportation services provided by non-
DBE leased trucks equipped with drivers not to exceed the value of transportation services on the Contract 
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provided by DBE-owned trucks or leased trucks with DBE employee drivers. Additional participation by non-
DBE owned trucks equipped with drivers receives credit only for the fee or commission it receives as a result 
of the lease arrangement. 

A DBE does not perform a CUF when its role is limited to that of an extra participant in a transaction, 
Contract, or project through which funds are passed in order to obtain the appearance of DBE participation. 
The Department will evaluate similar transactions involving non-DBEs in order to determine whether a DBE 
is an extra participant. 

If a DBE does not perform or exercise responsibility for at least 30% of the total cost of its Contract with its 
own work force, or the DBE subcontracts a greater portion of the work than would be expected on the basis 
of normal industry practice for the type of work involved, the Department will presume that the DBE is not 
performing a CUF. 

If the Department determines that a DBE is not performing a CUF, no work performed by such DBE will 
count as eligible participation. The denial period of time may occur before or after a determination has been 
made by the Department. 

In case of the denial of credit for non-performance of a CUF, the Contractor will be required to provide a 
substitute DBE to meet the Contract goal or provide an adequate good faith effort when applicable. 

2.3.8.1. Rebuttal of a Finding of No Commercially Useful Function. Consistent with the provisions of 49 CFR 
26.55(c)(4)&(5), before the Department makes a final finding that no CUF has been performed by a DBE, the 
Department will notify the DBE and provide the DBE the opportunity to provide rebuttal information. 

CUF determinations are not subject to administrative appeal to DOT. 

2.3.9. Joint Check. The use of joint checks between a Contractor and a DBE is allowed with Department approval. 
To obtain approval, the Contractor must submit a completed Form 2178, “DBE Joint Check Approval,” to the 
Department. 

The Department will closely monitor the use of joint checks to ensure that such a practice does not erode the 
independence of the DBE nor inhibit the DBE’s ability to perform a CUF. When joint checks are utilized, DBE 
credit toward the Contract goal will be allowed only when the subcontractor is performing a CUF in 
accordance with 49 CFR 26.55(c)(1). 

Long-term or open-ended joint checking arrangements may be a basis for further scrutiny and may result in 
the lack of participation towards the Contract goal requirement if DBE independence cannot be established. 

Joint checks will not be allowed simply for the convenience of the Contractor. 

If the proper procedures are not followed or the Department determines that the arrangements result in a 
lack of independence for the DBE involved, no credit for the DBE’s participation as it relates to the material 
cost will be used toward the Contract goal requirement, and the Contractor will need to make up the 
difference elsewhere on the project. 

2.3.10. DBE Termination and Substitution. No DBE named in the commitment submitted under Section 2.3.5. will 
be terminated for convenience, in whole or part, without the Department’s approval. This includes, but is not 
limited to, instances in which a Contractor seeks to perform work originally designated for a DBE 
subcontractor with its own forces or those of an affiliate, a non-DBE firm, or with another DBE firm. 

Unless consent is provided, the Contractor will not be entitled to any payment for work or material unless it is 
performed or supplied by the listed DBE. 



000-394 

6 - 7 01-17 
Statewide 

The Contractor, prior to submitting its request to terminate, must first give written notice to the DBE of its 
intent to terminate and the reason for the termination. The Contractor will copy the Department on the Notice 
of Intent to terminate.  

The DBE has 5 calendar days to respond to the Contractor’s notice and will advise the Contractor and the 
Department of the reasons, if any, why it objects to the proposed termination of its subcontract and why the 
Department should not approve the prime Contractor’s request for termination. 

The Department may provide a shorter response time if required in a particular case as a matter of public 
necessity. 

The Department will consider both the Contractor’s request and DBE’s stated position prior to approving the 
request. The Department may provide a written approval only if it agrees, for reasons stated in its 
concurrence document, that the Contractor has good cause to terminate the DBE. If the Department does 
not approve the request, the Contractor must continue to use the committed DBE firm in accordance with the 
Contract. For guidance on what good cause includes, see 49 CFR 26.53. 

Good cause does not exist if the Contractor seeks to terminate, reduce, or substitute a DBE it relied upon to 
obtain the Contract so that the Contractor can self-perform the work for which the DBE firm was engaged. 

When a DBE subcontractor is terminated, make good faith efforts to find, as a substitute for the original DBE, 
another DBE to perform, at least to the extent needed to meet the established Contract goal, the work that 
the original DBE was to have performed under the Contract. 

Submit the completed Form 2228, “DBE Termination Substitution Request,” within seven (7) days, which 
may be extended for an additional 7 days if necessary at the request of the Contractor. The Department will 
provide a written determination to the Contractor stating whether or not good faith efforts have been 
demonstrated. If the Department determines that good faith efforts were not demonstrated, the Contractor 
will have the opportunity to appeal the determination to the Civil Rights Division. 

2.3.11. Reports and Records. By the 15th of each month and after work begins, report payments to meet the DBE 
goal and for DBE race-neutral participation on projects with or without goals. These payment reports will be 
required until all DBE subcontracting or material supply activity is completed. Negative payment reports are 
required when no activity has occurred in a monthly period. 

Notify the Area Engineer if payment to any DBE subcontractor is withheld or reduced. 

Before receiving final payment from the Department, the Contractor must indicate a final payment on the 
compliance tracking system. The final payment is a summary of all payments made to the DBEs on the 
project. 

All records must be retained for a period of 3 years following completion of the Contract work, and must be 
available at reasonable times and places for inspection by authorized representatives of the Department or 
the DOT. Provide copies of subcontracts or agreements and other documentation upon request. 

2.3.12. Failure to Comply. If the Department determines the Contractor has failed to demonstrate good faith efforts 
to meet the assigned goal, the Contractor will be given an opportunity for reconsideration 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 terminate the Contract; to 
deduct the amount of DBE goal not accomplished by DBEs from the money due or to become due the 
Contractor; or to secure a refund, not as a penalty but as liquidated damages, to the Department or such 
other remedy or remedies as the Department deems appropriate. 

2.3.13. Investigations. The Department may conduct reviews or investigations of participants as necessary. All 
participants, including, but not limited to, DBEs and complainants using DBE Subcontractors to meet the 
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Contract goal, are required to cooperate fully and promptly with compliance reviews, investigations, and 
other requests for information. 

2.3.14. Falsification and Misrepresentation. If the Department determines that a Contractor or subcontractor was 
a knowing and willing participant in any intended or actual subcontracting arrangement contrived to artificially 
inflate DBE participation or any other business arrangement determined by the Department to be 
unallowable, or if the Contractor engages in repeated violations, falsification, or misrepresentation, the 
Department may: 

 refuse to count any fraudulent or misrepresented DBE participation; 

 withhold progress payments to the Contractor commensurate with the violation; 

 reduce the Contractor’s prequalification status; 

 refer the matter to the Office of Inspector General of the US Department of Transportation for 

investigation; and/or 

 seek any other available contractual remedy. 
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Special Provision Item 000 

Important Notice to Contractors 

 

The Contractor’s attention is directed to the fact that there are experience requirements associated with the Intelligent 
Transportation Systems (ITS) items contained on this project. The Contractor or its subcontractor must provide information to the 
Engineer that they meet these requirements with the initial submittals for the associated bid items and before installing or testing 
ITS items. Following are the ITS items and requirements that must be met if the item is on this project.  
 
Category A. Pulling Fiber Optic Cable.  

Contractor or subcontractor must meet the following experience requirements: 

 three years continuous existence offering services in the installation of fiber optic cable through an outdoor conduit 

system and terminating in ground boxes, field cabinets or enclosures, or buildings; and  

 three completed projects where the personnel pulled fiber optic cable, minimum 5-mi. in length, through an outdoor 

conduit system for each project. The completed fiber optic cable systems must have been in continuous satisfactory 

operation for a minimum of 1 yr. 

Category B. Splicing and Testing of Fiber Optic Cable.  

Contractor or subcontractor must meet the following experience requirements: 

 three years continuous existence offering services in the fields of fusion splicing and testing of fiber optic cable 

installed through a conduit system and terminating in ground boxes, field cabinets or enclosures, or buildings. 

Experience must include the following: 

• termination of a minimum of 48 fibers within a fiber distribution frame, 

• optical time-domain reflectometer (OTDR) testing and measurement of end-to-end attenuation of single mode and 
multimode fibers, 

• system troubleshooting and maintenance, 

• training of personnel in system maintenance, 

• use of water-tight splice enclosures, and  

• fusion splicing of fiber optic cable which meet the tolerable dB losses listed in Table 1 below; and 
 

Table 1 
Sample Table 

Mode dB Loss Range 

Single mode 0.05–0.10 

Multimode 0.20–0.30 

 

 three completed projects where the personnel performed fiber optic cable splicing and terminations, system testing, 

system troubleshooting and maintenance during the course of the project and provided training on system 

maintenance. Each project must have consisted of a minimum 5-mi. length of fiber optic cable. The completed fiber 

optic cable systems must have been in continuous satisfactory operation for a minimum of 1 yr. 

Category C. System Integration.  

Contractor or subcontractor must meet the following experience requirements: 

 three years of providing system integration on wire line and wireless projects including, but not limited to, programming 

of layer-2 Ethernet switches, integrating into existing systems and coordination with traffic management centers; and 
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 three completed projects requiring system integration and configuration of hardware including but not limited to 

Ethernet switches, video encoders and decoders, and radios. 

Category D. Dynamic Message Sign (DMS) Installation.  

Contractor or subcontractor must meet the following experience requirements: 

 three years continuous existence offering services in the installation of DMS signs; and 

 three completed projects consisting of a minimum of two signs in each project where the personnel installed, 

integrated, and tested DMS on outdoor, permanently mounted overhead structures and related sign control equipment. 

The completed sign system installations must have been in continuous satisfactory operation for a minimum of 1 yr.; 

and 

 one project (may be one of the three projects in the preceding paragraph) in which the personnel worked in 

cooperation with technical representatives of the equipment supplier to perform the installation, integration, or 

acceptance testing of the work. The Contractor will not be required to furnish equipment on this project from the same 

supplier who was referenced in the qualification documentation. 

Category E. Closed Circuit Television (CCTV) Equipment Installation.  

Contractor or subcontractor must meet the following experience requirements: 

 three years continuous existence offering services in the installation of CCTV camera systems; 

 three completed projects consisting of a minimum of five cameras in each project where the personnel installed, tested, 

and integrated CCTV cameras on outdoor, permanently mounted structures and related camera control and 

transmission equipment. The completed CCTV camera system installations must have been in continuous satisfactory 

operation for a minimum of 1 yr.; and 

 one project (may be one of the three projects in the preceding paragraph) 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 will not be required to furnish equipment on this project from the same supplier who 

was referenced in the qualification documentation. 

Category F. Wireless Communications.  

Contractor or subcontractor must meet the following experience requirements: 

 three years continuous existence offering services in the installation of wireless communications. Experience must 

include the following: 

• conducting radio installation studies, which include signal noise studies, spectrum analysis, antenna gain and 
radio power calculations, system attenuation, and measurement of standing wave ratios; 

• Installation, troubleshooting, and repair of broadband radio systems, which include equipment installation, 
configuration of radios, antenna calibration, and cabling; and 

• Installation, troubleshooting, and repair of interconnected Ethernet networks (LAN and WAN), which include 
cabling, switch or router configuration, and network analysis; and 

 three projects consisting of wireless communications installation, troubleshooting, and repair. Each project must 

include transmitting signals over a minimum of 1-mi. distance and installation of a minimum of three devices; and 

 one project (may be one of the three projects in the preceding paragraph) 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 will not be required to furnish equipment on this project from the same supplier who 

was referenced in the qualification documentation. 
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Category G. Radar Detection Systems.  

Contractor or subcontractor must meet the following experience requirements: 

 three years continuous existence offering services in the installation of radar detection systems. Experience must 

include the following: 

• freeway and arterial management, 

• forward fire and side fire applications, 

• single zone and dual beam detection, and 

• equipment setup, testing, and troubleshooting; and 

 three projects consisting of installation, configuration, and setup of radar detection systems; and 

 one project (may be one of the three projects in the preceding paragraph) 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 will not be required to furnish equipment on this project from the same supplier who 

was referenced in the qualification documentation. 

 

Should the Contractor have subcontractors which meet the above requirements, and should these subcontractors be unable to 

complete the ITS items contained within the project, the Contractor must resubmit qualification material on alternate 

subcontractors for approval before the applicable category of work can be continued. 
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Special Provision 000 

Notice of Contractor Performance Evaluations 

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. DEFINITIONS 

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 Title 43, Texas Administrative Code (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 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.  

In accordance with 43 TAC §9.23, the Division will request a CAP if the average of the Contractor’s statewide 
final evaluation scores falls below the Department’s acceptable standards for the review period and will 
monitor the Contractor’s compliance with the established plan. 

3. CONTRACTOR EVALUATIONS 

In accordance with Title 43, Texas Administrative Code (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 
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on a Contractor’s evaluation score and recommendation of action required in a PRP or follow up for non-
compliance is final. 

4. DIVISION OVERSIGHT 

Upon request of the Construction 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. 
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Special Provision to Item 2 

Instructions to Bidders 

 

Item 2, “Instructions to Bidders,” 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 2.3., “Issuing Proposal Forms,” second paragraph, is supplemented by the following. 

The Department will not issue a proposal form if one or more of the following apply: 

 the Bidder or affiliate of the Bidder that was originally determined as the apparent low Bidder on a project, but was deemed 

nonresponsive for failure to submit a DBE commitment as specified in Article 2.14., “Disadvantaged Business Enterprise 

(DBE),” is prohibited from rebidding that specific project. 

Article 2.7., “Nonresponsive Bid,” is supplemented by the following: 

The Department will not accept a nonresponsive bid. A bid that has one or more of the deficiencies listed below is considered 
nonresponsive: 

 the Bidder failed to submit a DBE commitment as specified in Article 2.14., “Disadvantaged Business Enterprise (DBE).” 

Article 2.14., “Disadvantaged Business Enterprise (DBE),” is added. 

The apparent low bidder must submit DBE commitment information on federally funded projects with DBE goals within 5 
calendar days (as defined in 49 CFR Part 26, Subpart A) of bid opening. For a submission that meets the 5-day requirement, 
administrative corrections will be allowed. 

If the apparent low Bidder fails to submit their DBE information within the specified timeframe, they will be deemed 
nonresponsive and the proposal guaranty will become the property of the State, not as a penalty, but as liquidated damages. The 
Bidder forfeiting the proposal guaranty will not be considered in future proposals for the same work unless there has been a 
substantial change in the design of the work. The Department may recommend that the Commission: 

 reject all bids, or 

 award the Contract to the new apparent low Bidder, if the new apparent low Bidder submits DBE information within  

one calendar day of notification by the Department. 

If the new apparent low Bidder is unable to submit the required DBE information within one calendar day: 

 the new apparent low Bidder will not be deemed nonresponsive,  

 the new apparent low Bidder’s guaranty will not be forfeited,  

 the Department will reject all bids, and 

 the new apparent low Bidder will remain eligible to receive future proposals for the same project. 
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Special Provision to Item 2 

Instructions to Bidders 

 

Item 2, “Instructions to Bidders,” 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 2.3., “Issuing Proposal Forms,” is supplemented by the following: 

 the Bidder or affiliate of the Bidder that was originally determined as the apparent low Bidder on a project, but was deemed 

nonresponsive for failure to register or participate in the Department of Homeland Security’s (DHS) E-Verify system as 

specified in Article 2.15., “Department of Homeland Security (DHS) E-Verify System,” is prohibited from rebidding that 

specific project. 

Article 2.7., “Nonresponsive Bid,” is supplemented by the following: 

 the Bidder failed to participate in the Department of Homeland Security’s (DHS) as specified in Article 2.15., “Department of 

Homeland Security (DHS) E-Verify System.” 

Article 2.15., “Department of Homeland Security (DHS) E-Verify System,” is added. 

The Department will not award a Contract to a Contractor that is not registered in the DHS E-Verify system. Remain active in 
E=Verify throughout the life of the contract. In addition, in accordance with paragraph six of Article 8.2, “Subcontracting,” include 
this requirement in all subcontracts and require that subcontractors remain active in E-Verify until their work is completed. 

If the apparent low Bidder does not appear on the DHS E-Verify system prior to award, the Department will notify the Contractor 
that they must submit documentation showing that they are compliant within 5-business days after the date the notification was 
sent. A Contractor who fails to comply or respond within the deadline will be declared non-responsive and the Department will 
execute the proposal guaranty. The proposal guaranty will become the property of the State, not as a penalty, but as liquidated 
damages. The Bidder forfeiting the proposal guaranty will not be considered in future proposals for the same work unless there 
has been a substantial change in the scope of the work. 

The Department may recommend that the Commission: 

 reject all bids, or 

 award the Contract to the new apparent low Bidder, if the Department is able to verify the Bidder’s participation in the DHS 

E-verify system. For the Bidder who is not registered in E-Verify, the Department will allow for one business day after 

notification to provide proof of registration. 

If the Department is unable to verify the new apparent low Bidder’s participation in the DHS E-Verify system within one calendar 
day: 

 the new apparent low Bidder will not be deemed nonresponsive,  

 the new apparent low Bidder’s guaranty will not be forfeited, 

 the Department will reject all bids, and 

 the new apparent low Bidder will remain eligible to receive future proposals for the same project. 
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Special Provision to Item 2 

Instructions to Bidders 

 

Item 2, “Instructions to Bidders” 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 3., “Issuing Proposal Forms,” is supplemented by the following: 

The Electronic State Business Daily (ESBD), the Integrated Contractor Exchange (iCX) system, and the project proposal are the 
official sources of advertisement and bidding information for the State and Local Lettings. Bidders should bid the project using 
the information found therein, including any addenda. These sources take precedence over information from other sources, 
including TxDOT webpages, which are unofficial and intended for informational purposes only. 
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Special Provision to Item 3 

Award and Execution Contract 

 

Item 3, Award and Execution of Contract,” 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. 

Section 4.3, “Insurance.” The first sentence is voided and replaced by the following: 

For construction and building Contracts, submit a certificate of insurance showing coverages in accordance with Contract 
requirements. For routine maintenance Contracts, refer to Article 8, “Beginning of Work.”   

Article 8, “Beginning of Work.” The first sentence is supplemented by the following: 

For a routine maintenance Contract, do not begin work until a certificate of insurance showing coverages in accordance with the 
Contract requirements is provided and accepted. 
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Special Provision to Item 3 

Award and Execution of Contract 

 

Item 3, “Award and Execution of Contract” 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. 

Section 4.3 “Insurance” is being amended by the following: 

 
 

Table 2 
Insurance Requirements 

Type of Insurance Amount of Coverage 

Commercial General Liability Insurance 
 

Not Less Than: 
$600,000 each occurrence 

Business Automobile Policy Not Less Than: 
$600,000 combined single limit 

Workers’ Compensation 
 

Not Less Than: 
Statutory 

All Risk Builder’s Risk Insurance 
(For building-facilities contracts only) 

100% of Contract Price 
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Special Provision to Item 5 
Control of the Work 
 

Item 5, “Control of the Work,” 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 5.1, “Authority of Engineer,” is voided and replaced by the following. 

The Engineer has the authority to observe, test, inspect, approve, and accept the work. The Engineer decides all questions 
about the quality and acceptability of materials, work performed, work progress, Contract interpretations, and acceptable 
Contract fulfillment. The Engineer has the authority to enforce and make effective these decisions. 

The Engineer acts as a referee in all questions arising under the terms of the Contract. The Engineer’s decisions will be final and 
binding. 

The Engineer will pursue and document actions against the Contractor as warranted to address Contract performance issues. 
Contract remedies include, but are not limited to, the following: 
 conducting interim performance evaluations requiring a Project Recovery Plan, in accordance with Title 43, 

Texas Administrative Code (TAC) §9.23, 
 requiring the Contractor to remove and replace defective work, or reducing payment for defective work, 
 removing an individual from the project, 
 suspending the work without suspending working day charges, 
 assessing standard liquidated damages to recover the Department’s administrative costs, including additional project-

specific liquidated damages when specified in the Contract in accordance with 43 TAC §9.22, 
 withholding estimates, 
 declaring the Contractor to be in default of the Contract, and 
 in case of a Contractor’s failure to meet a Project Recovery Plan, referring the issue directly to the Performance Review 

Committee for consideration of further action against the Contractor in accordance with 43 TAC §9.24. 

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

Follow the issue escalation ladder if there is disagreement regarding the application of Contract remedies. 
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Special Provision to Item 5 

Control of the Work 

 

Item 5, “Control of the Work” 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 5.4, “Coordination of Plans, Specifications, and Special Provisions,” the last sentence of the last paragraph is 
replaced by the following: 

Failure to promptly notify the Engineer will constitute a waiver of all contract claims against the Department for 
misunderstandings or ambiguities that result from the errors, omissions, or discrepancies.  
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Special Provision to Item 6 
Control of Materials 
 

Item 6, “Control of Materials” 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 6.10., “Hazardous Materials,” is voided and replaced by the following: 

Comply with the requirements of Article 7.12., “Responsibility for Hazardous Materials.”  

Notify the Engineer immediately when a visual observation or odor indicates that materials on sites owned or controlled by the 
Department may contain hazardous materials. Except as noted herein, the Department is responsible for testing, removing, and 
disposing of hazardous materials not introduced by the Contractor. The Engineer may suspend work wholly or in part during the 
testing, removing, or disposing of hazardous materials, except in the case where hazardous materials are introduced by the 
Contractor. 

Use materials that are free of hazardous materials. Notify the Engineer immediately if materials are suspected to contain 
hazardous materials. If materials delivered to the project by the Contractor are suspected to contain hazardous materials, have 
an approved commercial laboratory test the materials for the presence of hazardous materials as approved. Remove, remediate, 
and dispose of any of these materials found to contain hazardous materials. The work required to comply with this section will be 
at the Contractor’s expense if materials are found to contain hazardous materials. Working day charges will not be suspended 
and extensions of working days will not be granted for activities related to handling hazardous material introduced by the 
Contractor. If suspected materials are not found to contain hazardous materials, the Department will   reimburse the Contractor 
for hazardous materials testing and will adjust working day charges if the Contractor can show that this work impacted the critical 
path.  

10.1. Painted Steel Requirements. Coatings on existing steel contain hazardous materials unless otherwise shown on the 
plans. Remove paint and dispose of steel coated with paint containing hazardous materials is in accordance with the following: 

10.1.1. Removing Paint From Steel For contracts that are specifically for painting steel, Item 446, “Field Cleaning and Painting 
Steel” will be included as a pay item. Perform work in accordance with that item. 

For projects where paint must be removed to allow for the dismantling of steel or to perform other work, the Department will 
provide for a separate contractor (third party) to remove paint containing hazardous materials prior to or during the Contract. 
Remove paint covering existing steel shown not to contain hazardous materials in accordance with Item 446, “Field Cleaning and 
Painting Steel.” 

10.1.2. Removal and Disposal of Painted Steel. For steel able to be dismantled by unbolting, paint removal will not be 
performed by the Department. The Department will remove paint, at locations shown on the plans or as agreed, for the 
Contractor’s cutting and dismantling purposes. Utilize Department cleaned locations for dismantling when provided or provide 
own means of dismantling at other locations. 

Painted steel to be retained by the Department will be shown on the plans. For painted steel that contains hazardous materials, 
dispose of the painted steel at a steel recycling or smelting facility unless otherwise shown on the plans. Maintain and make 
available to the Engineer invoices and other records obtained from the facility showing the received weight of the steel and the 
facility name. Dispose of steel that does not contain hazardous material coatings in accordance with federal, state and local 
regulations. 
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10.2. Asbestos Requirements. The plans will indicate locations or elements where asbestos containing materials (ACM) are 
known to be present. Where ACM is known to exist or where previously unknown ACM has been found, the Department will 
arrange for abatement by a separate contractor prior to or during the Contract. Notify the Engineer of proposed dates of 
demolition or removal of structural elements with ACM at least 60 days before beginning work to allow the Department sufficient 
time for abatement.  

The Department of State Health Services (DSHS), Asbestos Programs Branch, is responsible for administering the requirements 
of the National Emissions Standards for Hazardous Air Pollutants, 40 CFR Part 61, Subpart M and the Texas Asbestos Health 
Protection Rules (TAHPR). Based on EPA guidance and regulatory background information, bridges are considered to be a 
regulated “facility” under NESHAP. Therefore, federal standards for demolition and renovation apply.  

The Department is required to notify the DSHS at least 10 working days (by postmarked date) before initiating demolition or 
renovation of each structure or load bearing member shown on the plans. If the actual demolition or renovation date is changed 
or delayed, notify the Engineer in writing of the revised dates in sufficient time to allow for the Department’s notification to DSHS 
to be postmarked at least 10 days in advance of the actual work.  

Failure to provide the above information may require the temporary suspension of work under Article 8.4., “Temporary 
Suspension of Work or Working Day Charges,” due to reasons under the control of the Contractor. The Department retains the 
right to determine the actual advance notice needed for the change in date to address post office business days and staff 
availability.  

10.3. Lead Abatement. Provide traffic control as shown on the plans, and coordinate and cooperate with the third party and the 
Department for managing or removing hazardous materials. Work for the traffic control shown on the plans and coordination 
work will not be paid for directly but will be subsidiary to pertinent Items. 
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Special Provision to Item 006 

Control of Materials 

 

Item 6, “Control of Materials” 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. 

Section 1.1, “Buy America,” The section is removed and replaced by the following: 

Comply with the latest provisions of Build America, Buy America Act (BABA Act) of the Bipartisan Infrastructure Law which 
restricts funds being made available from Federal financial assistance programs unless all the iron products, steel products, 
manufactured products, and construction materials used in the project are produced in the United States. Use steel or iron 
products, manufactured products, or construction materials produced in the United States except when: 

 a waiver exists exempting the material from Buy America compliance 

 the cost of materials, including delivery, does not exceed 0.1% of the total Contract cost or $2,500, 

whichever is greater, 

 the Contract contains an alternate item for a foreign source product and the Contract is awarded based 

on the alternate item, or 

 the materials are temporarily installed. 

For construction materials submit a notarized original of TxDOT Construction Material Buy America Certification Form 
(Department Form 2806) with the proper attachments for verification of compliance. 

Construction Materials are classified as an article, material, or supply—other than an item of primarily iron or steel; a 
manufactured product; cement and cementitious materials; aggregates such as stone, sand, or gravel; or aggregate binding 
agents or additives —that is or consists primarily of: 

 Non-ferrous metals,  

 plastic and polymer-based products (including polyvinylchloride, composite building materials, and 

polymers used in fiber optic cables), 

 Glass (including optic glass) 

 Lumber, or 

 Drywall. 

Details shown on the plans provide additional clarification on Buy America requirements for this project. 

For steel or Iron materials submit a notarized original of the FORM D-9-USA-1 (Department Form 1818) with the proper 
attachments for verification of compliance. For Steel or Iron materials the manufacturing process includes any process that 
modifies the chemical content, physical shape or size, or final finish of a product. The manufacturing process begins with initial 
melting and mixing and continues through fabrication (cutting, drilling, welding, bending, etc.) and coating (paint, galvanizing, 
epoxy, etc.). 

Article 4., “Sampling, Testing, and Inspection,” is supplemented by the following: 

Meet with the Engineer and choose either the Department or a Department-selected Commercial Lab (CL) for conducting the 
subset of project-level sampling and testing shown in Table 1, “Select Guide Schedule Sampling and Testing.” Selection may be 
made on a test by test basis. CLs will meet the testing turnaround times shown (includes test time and time for travel and 
sampling and reporting) and in all cases issue test reports as soon as possible. 

If the Contractor chooses a Department-selected CL for any Table 1 sampling and testing: 
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 notify the Engineer, District Lab, and the CL of project scheduling that may require CL testing; 

 provide the Engineer, District Lab, and CL at least 24 hours’ notice by phone or e-mail; 

 reimburse the Department for CL Table 1 testing using the contract fee schedule for the CL (including 

mileage,  travel, and stand ime) at the minimum guide schedule testing frequencies; 

 reimburse the Department for CL Table 1 testing above the minimum guide schedule frequencies for 

retesting when minimum frequency testing results in failures to meet specification limits; 

 agree with the Engineer and CL upon a policy regarding notification for testing services; 

 give any cancellation notice to the Engineer, District Lab, and CL by phone or e-mail; 

 reimburse the Department a $150 cancellation fee to cover technician time and mileage charges for 

previously scheduled work cancelled without adequate notice, which resulted in mobilization of 

technician and/or equipment by the CL; and  

 all CL charges will be reimbursed to the Department by a deduction from the Contractor's monthly pay 

estimate. 

If the CL does not meet the Table 1 turnaround times, testing charge to the Contractor will be reduced by 50% for the first late 
day and an additional 5% for each succeeding late day. 

Approved CL project testing above the minimum testing frequencies in the Guide Schedule of Sampling and Testing, and not as 
the result of failing tests, will be paid by the Department. 

Other project-level Guide Schedule sampling and testing not shown on Table 1 will be the responsibility of the Department. 

 

Table 1 
Select Guide Schedule Sampling and Testing (Note 1) 

TxDOT Test Test Description 

Turn- 
Around  

Time 
(Calendar days)  

SOILS/BASE 

Tex-101-E Preparation of Soil and Flexible Base Materials for Testing (included in other tests)  

Tex-104-E Liquid Limit of Soils (included in 106-E)  
Tex-105-E Plastic Limit of Soils (included in 106-E)  
Tex-106-E Calculating the Plasticity Index of Soils 7 
Tex-110-E Particle Size Analysis of Soils 6 
Tex-113-E Moisture-Density Relationship of Base Materials 7 
Tex-114-E Moisture-Density Relationship of Subgrade and Embankment Soil 7 
Tex-115-E Field Method for In-Place Density of Soils and Base Materials 2 
Tex-116-E Ball Mill Method for the Disintegration of Flexible Base Material 5 

Tex-117-E, Part II Triaxial Compression Tests For Disturbed Soils and Base Materials (Part II) 6 

Tex-113-E  
w/ Tex-117-E 

Moisture-Density Relationship of Base Materials with Triaxial Compression Tests For Disturbed Soils and 
Base Materials (Part II) 

10 

Tex-140-E Measuring Thickness of Pavement Layer 2 
Tex-145-E Determining Sulfate Content in Soils - Colorimetric Method 4 

HOT MIX ASPHALT 

Tex-200-F Sieve Analysis of Fine and Coarse Aggregate (dry, from ignition oven with known correction factors) 
1  

(Note 2) 
Tex-203-F Sand Equivalent Test 3 

Tex-206-F, 
w/ Tex-207-F, Part I,  

w/ Tex-227-F 

(Lab-Molded Density of Production Mixture – Texas Gyratory) 
Method of Compacting Test Specimens of Bituminous Mixtures  with Density of Compacted Bituminous 
Mixtures, Part I - Bulk Specific Gravity of Compacted Bituminous Mixtures, with Theoretical Maximum 
Specific Gravity of Bituminous Mixtures 

1  
(Note 2) 

Tex-207-F, Part I 
&/or Part VI 

(In-Place Air Voids of Roadway Cores) 
Density of Compacted Bituminous Mixtures, Part  I- Bulk Specific Gravity of Compacted Bituminous 
Mixtures &/or Part VI - Bulk Specific Gravity of Compacted Bituminous Mixtures Using the Vacuum Method 

1  
(Note 2) 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi101.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi104.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi105.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi106.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi110.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi113.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi114.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi115.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi116.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi117.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi113.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi117.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi113.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi145.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit203.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit206.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
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Tex-207-F, Part V 
Density of Compacted Bituminous Mixtures, Part  V- Determining Mat Segregation using a Density-Testing 
Gauge 

3 

Tex-207-F, Part VII 
Density of Compacted Bituminous Mixtures, Part  VII - Determining Longitudinal Joint Density using a 
Density-Testing Gauge 

4 

Tex-212-F Moisture Content of Bituminous Mixtures 3 
Tex-217-F Deleterious Material and Decantation Test for Coarse Aggregate 4 

Tex-221-F Sampling Aggregate for Bituminous Mixtures, Surface Treatments, and LRA (included in other tests)  

Tex-222-F Sampling Bituminous Mixtures (included in other tests)  
Tex-224-F Determination of Flakiness Index 3 
Tex-226-F Indirect Tensile Strength Test (production mix) 4 
Tex-235-F Determining Draindown Characteristics in Bituminous Materials 3 
Tex-236-F 

(Correction Factors) 
Asphalt Content from Asphalt Paving Mixtures by the Ignition Method (Determining Correction Factors) 4 

Tex-236-F Asphalt Content from Asphalt Paving Mixtures by the Ignition Method (Production Mixture) 
1  

(Note 2) 

Tex-241-F 
w/ Tex-207-F, Part I, 

w/ Tex-227-F 

(Lab-Molded Density of Production Mixture – Superpave Gyratory) 
Superpave Gyratory Compacting of Specimens of Bituminous Mixtures (production mixture) with Density 
of Compacted Bituminous Mixtures, Part I- Part I - Bulk Specific Gravity of Compacted Bituminous 
Mixtures, with Theoretical Maximum Specific Gravity of Bituminous Mixtures 

1  
(Note 2) 

Tex-242-F Hamburg Wheel-Tracking Test (production mix, molded samples) 3 
Tex-244-F Thermal Profile of Hot Mix Asphalt 1 
Tex-246-F Permeability of Water Flow of Hot Mix Asphalt 3 
Tex-280-F Flat and Elongated Particles 3 
Tex-530-C Effect of Water on Bituminous Paving Mixtures (production mix) 4 

AGGREGATES 

Tex-400-A Sampling Flexible Base, Stone, Gravel, Sand, and Mineral Aggregates 3 
Tex-410-A Abrasion of Coarse Aggregate Using the Los Angeles Machine 5 

Tex-411-A Soundness of Aggregate by Use of Sodium Sulfate or Magnesium Sulfate 12 

Tex-461-A Degradation of Coarse Aggregate by Micro-Deval Abrasion 5 
CHEMICAL 

Tex-612-J Acid Insoluble Residue for Fine Aggregate 4 
GENERAL 

HMA Production Specialist [TxAPA – Level 1-A] ($/hr)  
HMA Roadway Specialist [TxAPA – Level 1-B] ($/hr)  
Technician Travel/Standby Time ($/hr)  
Per Diem ($/day – meals and lodging)  
Mileage Rate ($/mile from closest CL location)  
Note 1– Turn-Around Time includes test time and time for travel/sampling and reporting. 
Note 2 – These tests require turn-around times meeting the governing specifications. Provide test results within the stated turn-around time. 
CL is allowed one additional day to provide the signed and sealed report. 

 

 

 

 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
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https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn400.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn410.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn411.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/600-J_series/pdfs/chm612.pdf
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Special Provision to Item 7 

Legal Relations and Responsibilities 

 

Item 7, “Legal Relations and Responsibilities,” 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. 

Section 7.7.2., “Texas Pollutant Discharge Elimination System (TPDES) Permits and Storm Water Pollution Prevention 
Plans (SWP3),” is voided and replaced by the following: 
 

7.2. Texas Pollution Discharge Elimination System (TPDES) Permits and Storm Water Pollution Prevention Plans 

(SWP3). 

7.2.1. Projects with less than one acre of soil disturbance including required associated project specific locations 

(PSL’s) per TPDES GP TXR 150000. 

No posting or filing will be required for soil disturbances within the right of way. Adhere to the requirements of the 

SWP3. 

7.2.2. Projects with one acre but less than five acres of soil disturbance including required associated PSL’s per 

TPDES GP TXR 150000. 

The Department will be considered a primary operator for Operational Control Over Plans and Specifications as 

defined in TPDES GP TXR 150000 for construction activity in the right of way. The Department will post a small site 

notice along with other requirements as defined in TPDES GP TXR 150000 as the entity of having operational control 

over plans and specifications for work shown on the plans in the right of way. 

The Contractor will be considered a Primary Operator for Day-to-Day Operational Control as defined in TPDES GP 

TXR 150000 for construction activity in the right of way.  In addition to the Department’s actions, the Contractor will 

post a small site notice along with other requirements as defined in TPDES GP TXR 150000 as the entity of having 

day-to-day operational control of the work shown on the plans in the right of way. This is in addition to the Contractor 

being responsible for TPDES GP TXR 150000 requirements for on- right of way and off- right of way PSL’s. Adhere to 

all requirements of the SWP3 as shown on the plans. The Contractor will be responsible for Implement the SWP3 for 

the project site in accordance with the plans and specifications, TPDES General Permit TXR150000, and as directed. 

7.2.3. Projects with 5 acres or more of soil disturbance including required associated PSL’s per TPDES GP TXR 
150000. 

 
The Department will be considered a primary operator for Operational Control Over Plans and Specifications as 

defined in TPDES GP TXR 150000 for construction activities in the right of way. The Department will post a large site 

notice, file a notice of intent (NOI), notice of change (NOC), if applicable, and a notice of termination (NOT) along with 

other requirements per TPDES GP TXR 150000 as the entity having operational control over plans and specifications 

for work shown on the plans in the right of way.   

The Contractor will be considered a primary operator for Day-to-Day Operational Control as defined in TPDES GP TXR 

150000 for construction activities in the right of way. In addition to the Department’s actions, the Contractor shall file a 

NOI, NOC, if applicable, and NOT and post a large site notice along with other requirements as the entity of having 

day-to-day operational control of the work shown on the plans in the right of way. This is in addition to the Contractor 
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being responsible for TPDES GP TXR 150000 requirements for on- right of way and off- right of way PSL’s.  Adhere to 

all requirements of the SWP3 as shown on the plans. 
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Special Provision to Item 7 

Legal Relations and Responsibilities 

 

Item 7, “Legal Relations and Responsibilities” 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. 

Section 19.1., Minimum Wage Requirements for Federally Funded Contracts. The second paragraph is voided and replaced 
by the following: 

Submit electronic payroll records to the Engineer using the Department’s payroll system. 

Section 19.2., Minimum Wage Requirements for State Funded Contracts. The second paragraph is voided and replaced by 
the following: 

Submit electronic payroll records to the Engineer using the Department’s payroll system. 



007-010 

1 - 1 09-17 
OTU 

 

Special Provision to Item 7 

Legal Relations and Responsibilities 

 

Item 7, “Legal Relations and Responsibilities,” 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. 

 Section 7.2.4., “Public Safety and Convenience.” The first paragraph is deleted and replaced by the following. 

Ensure the safety and convenience of the public and property as provided in the Contract and as directed. Keep existing 
roadways open to traffic or construct and maintain detours and temporary structures for safe public travel. Manage construction 
to minimize disruption to traffic. Maintain the roadway in a good and passable condition, including proper drainage and provide 
for ingress and egress to adjacent property. 

If the construction of the project requires the closing of a highway, as directed, coordinate the closure with the Engineer and work 
to ensure all lanes and ramps possible are available during peak traffic periods before, during, and after significant traffic 
generator events to avoid any adverse economic impact on the municipalities during: 

 dates or events as shown on the plans, and 

 other dates as directed. 
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Special Provision to Item 007 

Legal Relations and Responsibilities 

 

Item 7, “Legal Relations and Responsibilities,” of the Standard Specifications is amended with respect to the clauses cited below. 

Section 2.6., “Barricades, Signs, and Traffic Handling,” the first paragraph is voided and replaced by the following: 

2.6. Barricades, Signs, and Traffic Handling. Comply with the requirements of Item 502 “Barricades, Signs, and 
Traffic Handling,” and as directed. Provide traffic control devices that conform to the details shown on the 
plans, the TMUTCD, and the Department’s Compliant Work Zone Traffic Control Device List maintained by 
the Traffic Safety Division. When authorized or directed, provide additional signs or traffic control devices not 
required by the plans. 

Section 2.6.1., “Contractor Responsible Person and Alternative,” is voided and replaced by the following: 

2.6.1. Contractor Responsible Person and Alternative. Designate in writing, a Contractor’s Responsible Person 
(CRP) and an alternate to be the representative of the Contractor who is responsible for taking or directing 
corrective measures regarding the traffic control. The CRP or alternate must be accessible by phone 24 hr. per 
day and able to respond when notified. The CRP and alternate must comply with the requirements of Section 
2.6.5., “Training.” 

Section 2.6.2, “Flaggers,” the first paragraph is voided and replaced by the following: 

2.6.2. Flaggers. Designate in writing, a flagger instructor who will serve as a flagging supervisor and is responsible 
for training and assuring that all flaggers are qualified to perform flagging duties. Certify to the Engineer that 
all flaggers will be trained and make available upon request a list of flaggers trained to perform flagging 
duties. 

Section 2.6.5, “Training,” is voided and replaced by the following: 

2.6.5. Training. Train workers involved with the traffic control using Department-approved training as shown on the 
“Traffic Control Training” Material Producer List. 

Coordinate enrollment, pay associated fees, and successfully complete Department-approved training or 
Contractor-developed training. Training is valid for the period prescribed by the provider. Except for law 
enforcement personnel training, refresher training is required every 4 yr. from the date of completion unless 
otherwise specified by the course provider. The Engineer may require training at a frequency instead of the 
period prescribed based on the Department’s needs. Training and associated fees will not be measured or 
paid for directly but are considered subsidiary to pertinent Items. 

Certify to the Engineer that workers involved in traffic control and other work zone personnel have been 
trained and make available upon request a copy of the certification of completion to the Engineer. Ensure the 
following is included in the certification of completion: 

 name of provider and course title, 

 name of participant, 

 date of completion, and 

 date of expiration. 
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Section 2.1.1., “Micro-Deval Abrasion,” is added. 

The Engineer will perform a minimum of one Micro-Deval abrasion test in accordance with Tex-461-A for each coarse aggregate 
source per project that has a Rated Source Soundness Magnesium (RSSM) loss value greater than 15 as listed in the BRSQC. 
The Engineer may waive all Micro-Deval testing based on a satisfactory test history of the same aggregate source. 

The Engineer will estimate the magnesium sulfate soundness loss for each coarse aggregate source, when tested, using the 
following formula. 

Mgest. = (RSSM)(MDact./RSMD) 

where: 
Mgest. = magnesium sulfate soundness loss 
MDact. = actual Micro-Deval percent loss 
RSMD = Rated Source Micro-Deval 

When the estimated magnesium sulfate soundness loss is greater than the maximum magnesium sulfate soundness loss 
specified, the coarse aggregate source will not be allowed for use unless otherwise approved by the Engineer. The Engineer 
may require additional testing before granting approval. 

Section 2.2., “Precoating.” The third paragraph is voided and replaced by the following. 

The Engineer retains the right to remove precoat material from aggregate samples in accordance with Tex-210-F, or as 
recommended by the Construction Division, and test the aggregate to verify compliance with Table 2 and Table 3 requirements. 
Gradation testing may be performed with precoat intact. 

Section 2.3., “Sampling,” is added. 

Personnel who conduct sampling and witnessing of sampling must be certified by the Department-approved certification 
program. Supply the Engineer with a list of certified personnel and copies of their current certificates before beginning 
construction and when personnel changes are made. At any time during the project, the Engineer may perform production tests 
as deemed necessary in accordance with Item 5, “Control of the Work.” 

The Engineer will sample aggregate from stockpiles located at the production site, intermediate distribution site, or project 
location in accordance with Tex-221-F, Section 3.2.3. The Engineer will split each sample into 2 equal portions in accordance 
with Tex-200-F, Section 3.3, and label these portions “Engineer” and “Contractor” or “Supplier.” Witness the sampling and 
splitting, and take immediate possession of the samples labeled “Contractor” or “Supplier”. 

Section 2.4., “Reporting and Responsibilities,” is added. 

The Engineer will provide test results to the Contractor and Supplier within 10 working days from the date the stockpile was 
sampled for sources listed on the Department’s Bituminous Rated Source Quality Catalog (BRSQC), unless otherwise directed. 
The Engineer will provide test results for the LA Abrasion (Tex-410-A) and Magnesium Sulfate Soundness (Tex-411-A) tests 
within 30 calendar days for sources not listed on the BRSQC, or for sources not meeting the requirements of Section 2.1.1., 
“Micro-Deval Abrasion.” The Engineer will report to the other party within 24 hours when any test result does not meet the 
requirements listed in Table 2 or Table 3. 
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Table 8 
Operational Tolerances 

Description Test  
Method 

Allowable 
Difference 
between 

JMF2 and 
JMF1 Target1 

Allowable 
Difference 

from Current 
JMF and 
JMF22 

Allowable 
Difference 
between 

Contractor and 
Engineer3 

Individual % retained for #8 sieve and larger 
Tex-200-F 

or 
Tex-236-F 

Must be Within 
Master Grading 

Limits in 
accordance with 

Table 6 

±3.04,5 ±5.0 
Individual % retained for sieves smaller than 
#8 and larger than #200 ±3.04,5 ±3.0 

% passing the #200 sieve ±2.04,5 ±1.6 
Asphalt binder content, %6 Tex-236-F ±0.3 ±0.35 ±0.3 
Laboratory-molded density, % 

Tex-207-F 
±1.0 ±1.0 ±1.0 

Laboratory-molded bulk specific gravity N/A N/A ±0.020 
VMA, % Min Tex-204-F Note 7 Note 7 N/A 
Theoretical Max specific (Rice) gravity Tex-227-F N/A N/A ±0.020 
Drain-down, % Tex-235-F Note 8 Note 8 N/A 
1. JMF1 is the approved laboratory mixture design used for producing the trial batch. JMF2 is the approved mixture 

design developed from the trial batch used to produce Lot 1. 
2. Current JMF is JMF3 or higher. JMF3 is the approved mix design used to produce Lot 2. 
3. Contractor may request referee testing only when values exceed these tolerances. 
4. When within these tolerances, mixture production gradations may fall outside the master grading limits; however, 

the % passing the #200 will be considered out of tolerance when outside the master grading limits. 
5. Only applies to mixture produced for Lot 1 and higher. 
6. Binder content is not allowed to be outside the limits in accordance with Table 6. May be obtained from 

asphalt meter readouts as determined by the Engineer. 
7. Verify that Table 6 requirements are met. 
8. Verify that Table 7 requirements are met. 

4.4 .2.2 . Engineer’s Responsibilities. 

4.4 .2.2 .1 . Gyratory Compactor. For mixtures designed in accordance with Tex-204-F, Part I, the Engineer will use a 
Department TGC, calibrated in accordance with Tex-914-K, to mold samples for trial batch and production 
testing. 

For mixtures designed in accordance with Tex-204-F, Part IV, the Engineer will use a Department SGC, 
calibrated in accordance with Tex-241-F, to mold samples for laboratory mixture design verification. For 
molding trial batch and production specimens, the Engineer will use the Contractor-provided SGC at the field 
laboratory or provide and use a Department SGC at an alternate location.  

4.4 .2.2 .2 . Conditional Approval of JMF1 and Authorizing Trial Batch. The Engineer will review and verify 
conformance of the following information within two working days of receipt: 
 the Contractor’s mix design report (JMF1); 
 the Department-provided Overlay test results; 
 the Contractor-provided Hamburg Wheel test results; 
 all required materials including aggregates, asphalt, and additives; and 
 the mixture specifications. 

The Engineer will grant the Contractor conditional approval of JMF1 if the information provided on the paper 
copy of JMF1 indicates that the Contractor’s mixture design meets the specifications. When the Contractor 
does not provide Hamburg Wheel test and department provided Overlay test results with laboratory mixture 
design, 10 working days are allowed for conditional approval of JMF1. The Engineer will base full approval 
of JMF1 on test results on mixture from the trial batch. 

Unless waived, the Engineer will determine the Micro-Deval abrasion loss in accordance with 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/900-K_series/pdfs/cal914.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
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Section 3081.2.1.1., “Micro-Deval Abrasion.” If the Engineer’s test results are pending after two working days, 
conditional approval of JMF1 will still be granted within two working days of receiving JMF1. When the 
Engineer’s test results become available, they will be used for specification compliance. 

The Contractor is authorized to produce a trial batch after the Engineer grants conditional approval of JMF1. 

4.4 .2.2 .3 . Hamburg Wheel and Overlay Testing of JMF1. If the Contractor requests the option to have the 
Department perform the Hamburg Wheel test on the laboratory mixture, the Engineer will mold samples in 
accordance with Tex-242-F to verify compliance with the Hamburg Wheel test requirement in Table 7. The 
Engineer will perform the Overlay test and mold samples in accordance with Tex-248-F to verify compliance 
with the Overlay test requirements in Table 7. The Engineer will be allowed 10 working days to provide the 
Contractor with Hamburg Wheel and Overlay test results on the laboratory mixture design. 

4.4 .2.2 .4 . Ignition Oven Correction Factors. The Engineer will use the split samples provided by the Contractor to 
determine the aggregate and asphalt correction factors for the ignition oven used for QA testing during 
production in accordance with Tex-236-F, Part II. Provide correction factors that are not more than 12 mo. 
old. 

4.4 .2.2 .5 . Testing the Trial Batch. Within one full working day, the Engineer will sample and test the trial batch to 
ensure that the mixture meets the requirements in accordance with Table 8. The Engineer will mold 
samples in accordance with Tex-242-F if the Contractor requests the option to have the Department 
perform the Hamburg Wheel test on the trial batch mixture to verify compliance with Hamburg Wheel test 
requirements in Table 7. The Engineer will mold samples for the Overlay test in accordance with Tex-248-F 
to verify compliance with the Overlay test requirement in Table 7. 

The Engineer will have the option to perform Tex-530-C on the trial batch when shown on the plans. These 
results may be retained and used for comparison purposes during production. 

4.4 .2.2 .6 . Full Approval of JMF1. The Engineer will grant full approval of JMF1 and authorize the Contractor to 
proceed with developing JMF2 if the Engineer’s results for the trial batch meet the requirements in 
accordance with Tables 6 and 7. The Engineer will notify the Contractor that an additional trial batch is 
required if the trial batch does not meet these requirements. 

4.4 .2.2 .7 . Approval of JMF2. The Engineer will approve JMF2 within one working day if the mixture meets the 
requirements in accordance with Table 6, 7, and 8. 

4.4 .2.2 .8 . Approval of Lot 1 Production. The Engineer will authorize the Contractor to proceed with Lot 1 production 
(using JMF2) as soon as a passing result is achieved from the Department’s or a Department-approved 
laboratory’s Hamburg Wheel test and the Department’s Overlay test on the trial batch. The Contractor may 
proceed at its own risk with Lot 1 production without the results from the Hamburg Wheel test or Overlay test 
on the trial batch. 

If the Department’s or Department-approved laboratory’s sample from the trial batch fails the Hamburg 
Wheel test or Overlay test, the Engineer will suspend production until further Hamburg Wheel tests or 
Overlay tests meet the specified values. The Engineer may require up to the entire sublot of any mixture 
failing the Hamburg Wheel test or Overlay test to be removed and replaced at the Contractor’s expense. 

4.4 .2.2 .9 . Approval of JMF3 and Subsequent JMF Changes. JMF3 and subsequent JMF changes are approved if 
they meet the master grading limits and asphalt binder content shown in Table 6 and are within the 
operational tolerances of JMF2 shown in accordance with Table 8. 

4.5 . Production Operations. Perform a new trial batch when the plant or plant location is changed. Take 
corrective action and receive approval to proceed after any production suspension for noncompliance to the 
specification. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
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4.5 .1. Storage and Heating of Materials. Do not heat the asphalt binder above the temperatures specified in 
Item 300, “Asphalts, Oils, and Emulsions,” or outside the manufacturer’s recommended values. Provide the 
Engineer with daily records of asphalt binder and hot-mix asphalt discharge temperatures (in legible and 
discernible increments) in accordance with Item 320, “Equipment for Asphalt Concrete Pavement,” unless 
otherwise directed. Do not store mixture for a period long enough to affect the quality of the mixture, nor in 
any case longer than 12 hr. unless otherwise approved. 

4.5 .2. Mixing and Discharge of Materials. Notify the Engineer of the target discharge temperature and produce 
the mixture within 25°F of the target. Monitor the temperature of the material in the truck before shipping to 
ensure that it does not exceed the maximum production temperatures in accordance with Table 9. The 
Department will not pay for or allow placement of any mixture produced above the maximum production 
temperatures listed in Table 9. 

Table 9 
Maximum Production Temperature 

High-Temperature Binder Grade1 Max Production Temperature 

PG 76 345˚F 

1. The high-temperature binder grade refers to the high-temperature grade of the virgin 
asphalt binder used to produce the mixture. 

Control the mixing time and temperature so that substantially all moisture is removed from the mixture before 
discharging from the plant. Determine the moisture content, if requested, by oven-drying in accordance with 
Tex-212-F, Part II, and verify that the mixture contains no more than 0.2% of moisture by weight. Obtain the 
sample immediately after discharging the mixture into the truck and perform the test promptly. 

4.6 . Hauling Operations. Clean all truck beds before use to ensure that mixture is not contaminated. Use a 
release agent shown on the Department’s MPL to coat the inside bed of the truck when necessary. Do 
not use diesel or any release agent not shown on the Department’s MPL. 

Use equipment for hauling as defined in Section 3081.4.7.3.3., “Hauling Equipment.” Use other hauling 
equipment only when allowed. 

4.7 . Placement Operations. Collect haul tickets from each load of mixture delivered to the project and provide the 
Department’s copy to the Engineer approximately every hour, or as directed. Use a hand-held thermal camera 
or infrared thermometer, when a thermal imaging system is not used, to measure and record the internal 
temperature of the mixture as discharged from the truck or Material Transfer Device (MTD) before or as the 
mix enters the paver and an approximate station number or GPS coordinates on each ticket. Calculate the 
daily yield and cumulative yield for the specified lift and provide to the Engineer at the end of paving 
operations for each day unless otherwise directed. The Engineer may suspend production if the Contractor 
fails to produce and provide haul tickets and yield calculations by the end of paving operations for each day. 

Prepare the surface by removing raised pavement markers and objectionable material such as moisture, dirt, 
sand, leaves, and other loose impediments from the surface before placing mixture. Remove vegetation from 
pavement edges. Place the mixture to meet the typical section requirements and produce a smooth, finished 
surface with a uniform appearance and texture. Place mixture so that longitudinal joints on the surface course 
coincide within 6-in. of lane lines and are not placed in the wheel path, or as directed, and offset longitudinal 
joints of successive courses of hot-mix by at least 6-in. Ensure that all finished surfaces will drain properly. 
Place the mixture at the rate or thickness shown on the plans. The Engineer will use the guidelines in Table 
10 to determine the compacted lift thickness. The thickness determined is based on the rate of 110–115 lb. 
per square inch. for each inch of pavement unless otherwise shown on the plans. 

 
 
 
 
 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
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Table 10 

Compacted Lift Thickness 

Mixture Type Compacted Lift Thickness1 
Min (in.) Max (in.) 

TOM-C 0.75 1.25 
TOM-F 0.5 1.00 

1. Compacted target lift thickness will be specified on the plans. 

4.7 .1. Weather Conditions. 

4.7 .1.1 . When Using a Thermal Imaging System. The Contractor may pave any time the roadway is dry and the 
roadway surface temperature is at least 60°F unless otherwise approved or as shown on the plans; however, 
the Engineer may restrict the Contractor from paving surface mixtures if the ambient temperature is likely to 
drop below 32°F within 12 hr. of paving. Place mixtures only when weather conditions and moisture conditions 
of the roadway surface are suitable as determined by the Engineer. Provide output data from the thermal 
imaging system to demonstrate to the Engineer that no recurring severe thermal segregation exists in 
accordance with Section 3081.4.7.3.1.2., “Thermal Imaging System.” 

Produce mixture with a target discharge temperature higher than 300°F and with a compaction aid to facilitate 
compaction when the air temperature is 70°F and falling 

4.7 .1.2 . When Not Using a Thermal Imaging System. When using a thermal camera instead the thermal imaging 
system, place mixture when the roadway surface temperature is at or above 70°F unless otherwise approved 
or as shown on the plans. Measure the roadway surface temperature with a hand-held thermal camera or 
infrared thermometer. Place mixtures only when weather conditions and moisture conditions of the roadway 
surface are suitable as determined by the Engineer. The Engineer may restrict the Contractor from paving if 
the air temperature is 70°F and falling. 

Produce mixture with a target discharge temperature higher than 300°F and with a compaction aid to 
facilitate compaction when the air temperature is 70°F and falling. 

4.7 .2. Tack Coat.  

4.7 .2.1 . Application. Clean the surface before placing the tack coat. The Engineer will set the rate between 0.04 and 
0.10 gal. of residual asphalt per square yard of surface area, unless otherwise specified on the plans. Apply a 
uniform tack coat at the specified rate unless otherwise directed. Apply the tack coat in a uniform manner to 
avoid streaks and other irregular patterns. Apply the tack coat to all surfaces that will come in contact with the 
subsequent HMA placement unless otherwise directed. Apply adequate overlap of the tack coat in the 
longitudinal direction during placement of the mat to ensure bond of adjacent mats, unless otherwise directed. 
Allow adequate time for emulsion to break completely before placing any material. Prevent splattering of tack 
coat when placed adjacent to curb, gutter, and structures. The Engineer may suspend paving operations until 
there is adequate coverage. Do not dilute emulsified asphalts at the terminal, in the field, or at any other 
location before use. 

4.7 .2.2 . Sampling. The Engineer will obtain at least one sample of the tack coat binder per project in accordance with 
Tex-500-C, Part III, and test it to verify compliance with Item 300, “Asphalts, Oils, and Emulsions.” The 
Engineer will notify the Contractor when the sampling will occur and will witness the collection of the sample 
from the asphalt distributor immediately before use. Label the can with the corresponding lot and sublot 
numbers, producer, producer facility, grade, district, date sampled, and project information including highway 
and CSJ. For emulsions, the Engineer may test as often as necessary to ensure the residual of the emulsion is 
greater than or equal to the specification requirement in Item 300, “Asphalts, Oils, and Emulsions.” 

4.7 .3. Lay-Down Operations. Use the placement temperatures in accordance with Table 11 to establish the minimum 
placement temperature of mixture delivered to the paving operation. 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
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Table 11 
Minimum Mixture Placement Temperature 

High-Temperature Binder Grade1 Min Placement Temperature  
(Before Entering Paving Operation)2,3 

PG 76 280°F 
1. The high-temperature binder grade refers to the high-temperature grade of the virgin asphalt binder used to 

produce the mixture.   
2. The mixture temperature must be measured using a hand-held thermal camera or infrared thermometer 

nearest to the point of entry of the paving operation. 
3. Minimum placement temperatures may be reduced 10°F if using a compaction aid. 

4.7 .3.1 . Thermal Profile. Use a hand-held thermal camera or a thermal imaging system to obtain a continuous 
thermal profile in accordance with Tex-244-F. 

4.7 .3.1 .1 . Thermal Segregation. 

4.7 .3.1 .1 .1 . Moderate. Any areas that have a temperature differential greater than 25°F, but not exceeding 50°F. 

4.7 .3.1 .1 .2 .  Severe. Any areas that have a temperature differential greater than 50°F. 

4.7 .3.1 .2 . Thermal Imaging System. Review the output results when a thermal imaging system is used, and provide 
the report described in accordance with Tex-244-F to the Engineer daily. Modify the paving process as 
necessary to eliminate any recurring (moderate or severe) thermal segregation identified by the thermal 
imaging system.  

The Engineer may suspend subsequent paving operations if the Contractor cannot successfully modify the 
paving process to eliminate recurring severe or moderate thermal segregation.  

Provide the Engineer with electronic copies of all daily data files that can be used with the thermal imaging 
system software to generate temperature profile plots daily or as requested by the Engineer. 

4.7 .3.1 .3 . Thermal Camera. When using a thermal camera instead of the thermal imaging system, take immediate corrective 
action to eliminate recurring moderate thermal segregation when a hand-held thermal camera is used. 
Evaluate areas with moderate thermal segregation by performing water flow testing in accordance with Tex-
246-F and verify the water flow is greater than 120 sec. Provide the Engineer with the thermal profile of every 
sublot within one working day of the completion of each lot. When requested by the Engineer, provide the 
electronic files generated using the thermal camera. Report the results of each thermal profile in accordance 
with Section 3081.4.2., “Reporting and Responsibilities.” The Engineer will use a hand-held thermal camera 
to obtain a thermal profile at least once per project, unless the thermal imaging system is used. Suspend 
operations and take immediate corrective action to eliminate severe thermal segregation unless otherwise 
directed. Resume operations when the Engineer determines that subsequent production will meet the 
requirements of this Section. Evaluate areas with severe thermal segregation by performing water flow testing 
in accordance with Tex-246-F and verify the water flow is greater than 120 sec. Remove and replace the 
material in any areas that have both severe thermal segregation and a failing result for water flow test unless 
otherwise directed. 

4.7 .3.2 . Windrow Operations. Operate windrow pickup equipment so that when hot-mix is placed in windrows, 
substantially all the mixture deposited on the roadbed is picked up and loaded into the paver. 

4.7 .3.3 . Hauling Equipment. Use belly dumps, live bottom, or end dump trucks to haul and transfer mixture. End 
dump trucks are only allowed when used in conjunction with an MTD with remixing capability unless 
otherwise allowed. 

4.7 .3.4 . Screed Heaters. Turn off screed heaters to prevent overheating of the mat if the paver stops for more than 5 
min. The Engineer may evaluate the suspect area in accordance with Section 3081.4.9.3.1.1., “Recovered 
Asphalt Dynamic Shear Rheometer (DSR),” if the screed heater remains on for more than 5 min. while the 
paver is stopped. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf


  3081 

 16 – 21 01-22 
  Statewide 

 

4.8 . Compaction. Roll the freshly placed mixture with as many steel-wheeled rollers as necessary to ensure 
adequate compaction without excessive breakage of the aggregate and to provide a smooth surface and 
uniform texture. Operate each roller in static mode for TOM-F mixtures only. Do not use pneumatic-tire 
rollers. Use the control strip method given in accordance with Tex-207-F, Part IV, to establish the rolling 
pattern. Thoroughly moisten the roller drums with a soap and water solution to prevent adhesion. Use only 
water or an approved release agent on rollers, tamps, and other compaction equipment unless otherwise 
directed. 

Use tamps to thoroughly compact the edges of the pavement along curbs, headers, and similar structures 
and in locations that will not allow thorough compaction with rollers. The Engineer may require rolling with a 
trench roller on widened areas, in trenches, and in other limited areas. 

Use Tex-246-F to measure water flow to verify the mixture is adequately compacted. Measure the water flow 
once per sublot at locations directed by the Engineer. Take additional water flow measurements when the 
minimum temperature of the uncompacted mat is below the temperature requirements in accordance with Table 12. 

 
Table 12 

Minimum Uncompacted Mat Temperature Requiring Additional Water Flow Measurements 

High-Temperature Binder Grade1 Min Temperature of the Uncompacted Mat 
Allowed Before Initial Break Down Rolling2, 3 

PG 76 <270˚F 
1. The high-temperature binder grade refers to the high-temperature grade of the virgin asphalt binder used 

to produce the mixture.  
2. The surface of the uncompacted mat must be measured using a hand-held thermometer or infrared 

thermometer. 
3. Minimum uncompacted mat temperature requiring a water flow measurement may be reduced 10°F if using 

a compaction aid. 

Use Tex-246-F to measure water flow to verify the mixture is adequately compacted at confined longitudinal 
joints as directed by the Engineer. 

The water flow rate should be greater than 120 sec. Investigate the cause of the water flow rate test failures 
and take corrective actions during production and placement to ensure the water flow rate is greater than 120 
sec. Suspend production if two consecutive water flow rate tests fail unless otherwise approved. Resume 
production after the Engineer approves changes to production or placement methods. 

Complete all compaction operations before the pavement temperature drops below 180°F unless otherwise 
allowed. The Engineer may allow compaction with a light finish roller operated in static mode for pavement 
temperatures below 180°F when approved. 

Allow the compacted pavement to cool to 160°F or lower before opening to traffic unless otherwise directed. 
Sprinkle the finished mat with water or limewater, when directed, to expedite opening the roadway to traffic. 

4.9 . Acceptance Plan. Sample and test the hot-mix asphalt on a lot and sublot basis.  

4.9 .1. Referee Testing. The Materials and Tests Division is the referee laboratory. The Contractor may request 
referee testing if the differences between Contractor and Engineer test results exceed the maximum allowable 
difference in accordance with Table 8 and the differences cannot be resolved. The Contractor may also 
request referee testing if the Engineer’s test results require suspension of production and the Contractor’s test 
results are within specification limits. Make the request within five working days after receiving test results 
from the Engineer. Referee tests will be performed only on the sublot in question and only for the particular 
tests in question. Allow 10 working days from the time the referee laboratory receives the samples for test 
results to be reported. The Department may require the Contractor to reimburse the Department for referee 
tests if more than three referee tests per project are required and the Engineer’s test results are closer to the 
referee test results than the Contractor’s test results. 

The Materials and Tests Division will determine the laboratory-molded density based on the molded specific 
gravity and the maximum theoretical specific gravity of the referee sample. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
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4.9 .2. Production Acceptance. 

4.9 .2.1 . Production Lot. A production lot consists of four equal sublots. The default quantity for Lot 1 is 500 ton; 
however, when requested by the Contractor, the Engineer may increase the quantity for Lot 1 to no more than 
2,000 ton. The Engineer will select subsequent lot sizes based on the anticipated daily production such that 
approximately three to four sublots are produced each day. The lot size will be between 500 ton and 2,000 ton. 
The Engineer may change the lot size before the Contractor begins any lot. 

4.9 .2.1 .1 . Incomplete Production Lots. If a lot is begun but cannot be completed, such as on the last day of 
production or in other circumstances deemed appropriate, the Engineer may close the lot. Close all lots 
within five working days unless otherwise allowed. 

4.9 .2.2 . Production Sampling. 

4.9 .2.2 .1 . Mixture Sampling. Obtain hot-mix samples from trucks at the plant in accordance with Tex-222-F. The 
sampler will split each sample into three equal portions in accordance with Tex-200-F and label these portions 
as “Contractor,” “Engineer,” and “Referee.” The Engineer will perform or witness the sample splitting and take 
immediate possession of the samples labeled “Engineer” and “Referee.” The Engineer will maintain the 
custody of the samples labeled “Engineer” and “Referee” until the Department’s testing is completed. 

4.9 .2.2 .1 .1 . Random Sample. At the beginning of the project, the Engineer will select random numbers for all production 
sublots. Determine sample locations in accordance with Tex-225-F. Take one sample for each sublot at the 
randomly selected location. The Engineer will perform or witness the sampling of production sublots. 

4.9 .2.2 .1 .2 .  Blind Sample. For one sublot per lot, the Engineer will obtain and test a “blind” sample instead of the 
 random sample collected by the Contractor. Test either the “blind” or the random sample; however, referee 
 testing (if applicable) will be based on a comparison of results from the “blind” sample. The location of the 
 Engineer’s “blind” sample will not be disclosed to the Contractor. The Engineer’s “blind” sample may be 
 randomly selected in accordance with Tex-225-F for any sublot or selected at the discretion of the Engineer. 
 The Engineer will use the Contractor’s split sample for sublots not sampled by the Engineer. 

4.9 .2.2 .2 . Informational Methylene Blue Testing. During the project and at random, obtain and provide the Engineer 
with approximately 50 lb. of each fine aggregate and approximately 20 lb. of all mineral fillers used to 
produce the mixture. Label the samples with the Control Section Job (CSJ), mixture type, and approximate 
lot and sublot number corresponding to when the sample was taken. The Engineer will ship the samples to 
the Materials and Tests Division for Methylene Blue testing in accordance with Tex-252-F. Results from 
these tests will not be used for specification compliance. 

4.9 .2.2 .3 . Asphalt Binder Sampling. Obtain a 1-qt. sample of the asphalt binder witnessed by the Engineer for each 
lot of mixture produced. The Contractor will notify the Engineer when the sampling will occur.  Obtain the 
sample at approximately the same time the mixture random sample is obtained. Sample from a port located 
immediately upstream from the mixing drum or pug mill and upstream from the introduction of any additives in 
accordance with Tex-500-C, Part II. Label the can with the corresponding lot and sublot numbers, producer, 
producer facility location, grade, district, date sampled, and project information including highway and CSJ. The 
Engineer will retain these samples for one year. The Engineer may also obtain independent samples. If 
obtaining an independent asphalt binder sample and upon request of the Contractor, the Engineer will split 
a sample of the asphalt binder with the Contractor.  

At least once per project, the Engineer will collect split samples of each binder grade and source used. The 
Engineer will submit one split sample to the Materials and Tests Division to verify compliance with 
Item 300, “Asphalts, Oils, and Emulsions,” and will retain the other split sample for 1 yr. 

4.9 .2.3 . Production Testing. The Contractor and Engineer must perform production tests in accordance withTable 13. 
The Contractor has the option to verify the Engineer’s test results on split samples provided by the Engineer. 
Determine compliance with operational tolerances listed in accordance with Table 8 for all sublots. Take 
immediate corrective action if the Engineer’s laboratory-molded density on any sublot is less than 95.0% or 
greater than 98.0% when using the SGC or less than 96.5% or greater than 98.5% when using the TGC, to bring 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit252.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
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the mixture within these tolerances. The Engineer may suspend operations if the Contractor’s corrective actions 
do not produce acceptable results. The Engineer will allow production to resume when the proposed corrective 
action is likely to yield acceptable results. 

The Engineer may allow alternate methods for determining the asphalt binder content and aggregate 
gradation if the aggregate mineralogy is such that Tex-236-F, Part I does not yield reliable results. Provide 
evidence that results from Tex-236-F, Part I are not reliable before requesting permission to use an alternate 
method unless otherwise directed. Use the applicable test procedure as directed if an alternate test method is 
allowed. 

Table 13 
Production and Placement Testing Frequency 

Description Test Method Min Contractor 
Testing 

 

Min Engineer 
Testing 

 Individual % retained for #8 sieve and larger 
Tex-200-F 

or 
Tex-236-F 

1 per sublot 
 

1 per 12 sublots1 Individual % retained for sieves smaller than   
#8 and larger than #200 
% passing the #200 sieve 
Laboratory-molded density Tex-207-F  

N/A 
 

1 per sublot1 Laboratory-molded bulk specific gravity 
VMA Tex-204-F 
Moisture content Tex-212-F, Part II When directed 
Theoretical maximum specific (Rice) gravity Tex-227-F, Part II N/A 1 per sublot1 
Asphalt binder content2 Tex-236-F, Part I 1 per sublot 1 per lot1 
Overlay test3 Tex-248-F N/A 1 per project 
Hamburg Wheel test Tex-242-F N/A 1 per project 
Thermal profile Tex-244-F 1 per sublot4,5,6 1 per project5 

Asphalt binder sampling and testing Tex-500-C, Part II 1 per lot          
(sample only)7 1 per project 

Tack coat sampling and testing Tex-500-C, Part III N/A 1 per project 
Boil test8 Tex-530-C 

1 per sublot9 
1 per project 

Water flow Tex-246-F 
Methylene blue test10 Tex-252-F 

1 per project  
(sample only) 

1. For production defined in Section 3081.4.9.4., “Exempt Production,” the Engineer will test one per day if 100 ton 
or more are produced. For Exempt Production, no testing is required with less than 100 ton are produced. 

2. May be obtained from asphalt flow meter readout as determined by the Engineer. 
3. Testing performed by the Materials and Tests Division on sample obtained from Lot 2 or higher. 
4. To be performed in the presence of the Engineer when a thermal camera is used, unless otherwise approved. 
5. Not required when a thermal imaging system is used. 
6. When using the thermal imaging system, the test report must include the temperature measurements taken in 

accordance with Tex-244-F. 
7. Obtain samples witnessed by the Engineer. The Engineer will retain these samples for 1 yr. 
8. When shown on the plans. 
9. To be performed in the presence of the Engineer, unless otherwise directed. 
10. Testing performed by the Materials and Tests Division for informational purposes only. 

4.9 .2.4 . Operational Tolerances. Control the production process within the operational tolerances in accordance 
with Table 8. When production is suspended, the Engineer will allow production to resume when test results 
or other information indicates the next mixture produced will be within the operational tolerances. 

4.9 .2.4 .1 . Gradation. Suspend operation and take corrective action if any aggregate is retained on the maximum sieve 
size in accordance with Table 6. A sublot is defined as out of tolerance if either the Engineer’s or the 
Contractor’s test results are out of operational tolerance. Suspend production when test results for gradation 
exceed the operational tolerances in accordance with Table 8 for three consecutive sublots on the same 
sieve or four consecutive sublots on any sieve unless otherwise directed. The consecutive sublots may be 
from more than one lot. 

4.9 .2.4 .2 . Asphalt Binder Content. A sublot is defined as out of operational tolerance if either the Engineer’s or the 
Contractor’s test results exceed the values in accordance with Table 8. Suspend production when two or 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit252.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
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more sublots within a lot are out of operational tolerance or below the minimum asphalt binder content 
specified in accordance with Table 6 unless otherwise directed. Suspend production and shipment of mixture 
if the Engineer’s or Contractor’s asphalt binder content deviates from the current JMF by more than 0.5% for 
any sublot or is less than the minimum asphalt content allowed in accordance with Table 6. 

4.9 .2.4 .3 . Voids in Mineral Aggregates (VMA). The Engineer will determine the VMA for every sublot. For sublots 
when the Engineer does not determine asphalt binder content, the Engineer will use the asphalt binder 
content results from QC testing performed by the Contractor to determine VMA. 

Take immediate corrective action if the VMA value for any sublot is less than the minimum VMA requirement 
for production in accordance with Table 6. Suspend production and shipment of the mixture if the Engineer’s 
VMA results on two consecutive sublots are below the minimum VMA requirement for production in 
accordance with Table 6. 

Suspend production and shipment of the mixture if the Engineer’s VMA result is more than 0.5% below the 
minimum VMA requirement for production in accordance with Table 6. In addition to suspending production, 
the Engineer may require removal and replacement or may allow the sublot to be left in place without 
payment. 

4.9 .2.4 .4 . Hamburg Wheel. The Engineer may perform a Hamburg Wheel on plant produced mixture at any time during 
production. In addition to testing production samples, the Engineer may obtain cores and perform the Hamburg 
Wheel test on any area of the roadway where rutting is observed. Suspend production until further Hamburg 
Wheel meet the specified values when the production or core samples fail to meet the Hamburg Wheel criteria 
in accordance with Table 7. Core samples, if taken, will be obtained from the center of the finished mat or 
other areas excluding the vehicle wheel paths. The Engineer may require up to the entire sublot of any 
mixture failing the Hamburg Wheel to be removed and replaced at the Contractor’s expense. 

If the Department’s or Department-approved laboratory’s Hamburg Wheel test results in a “remove and 
replace” condition, the Contractor may request that the Department confirm the results by re-testing the 
failing material. The Materials and Tests Division will perform the Hamburg Wheel and determine the final 
disposition of the material in question based on the Department’s test results. 

4.9 .2.5 . Individual Loads of Hot-Mix. The Engineer can reject individual truckloads of hot-mix. When a load of hot- 
mix is rejected for reasons other than temperature, contamination, or excessive uncoated particles, the 
Contractor may request that the rejected load be tested. Make this request within 4 hr. of rejection. The 
Engineer will sample and test the mixture. If test results are within the operational tolerances in accordance 
with Table 8, payment will be made for the load. If test results are not within operational tolerances, no 
payment will be made for the load. 

4.9 .3. Placement Acceptance. 

4.9 .3.1 . Placement Lot. A placement lot consists of four placement sublots. A placement sublot consists of the 
area placed during a production sublot. 

4.9 .3.1 .1 . Recovered Asphalt Dynamic Shear Rheometer (DSR). The Engineer may take production samples or 
cores from suspect areas of the project to determine recovered asphalt properties. Asphalt binders with an 
aging ratio greater than 3.5 do not meet the requirements for recovered asphalt properties and may be 
deemed defective when tested and evaluated by the Materials and Tests Division. The aging ratio is the DSR 
value of the extracted binder divided by the DSR value of the original unaged binder. Obtain DSR values in 
accordance with AASHTO T 315 at the specified high temperature performance grade of the asphalt. The 
Engineer may require removal and replacement of the defective material at the Contractor’s expense. The 
asphalt binder will be recovered for testing from production samples or cores in accordance with Tex-211-F. 

4.9 .3.1 .2 . Irregularities. Identify and correct irregularities including segregation, rutting, raveling, flushing, fat spots, mat 
slippage, irregular color, irregular texture, roller marks, tears, gouges, streaks, uncoated aggregate particles, 
or broken aggregate particles. The Engineer may also identify irregularities, and in such cases, the Engineer 
will promptly notify the Contractor. The Engineer may require the Contractor to remove and replace (at the 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit211.pdf


  3081 

 20 – 21 01-22 
  Statewide 

 

Contractor’s expense) areas of the pavement that contain irregularities if the Engineer determines that the 
irregularity will adversely affect pavement performance. The Engineer may also require the Contractor to remove 
and replace (at the Contractor’s expense) areas where the mixture does not bond to the existing pavement.  

The Engineer may require the Contractor to immediately suspend operations if irregularities are detected or 
may allow the Contractor to continue operations for no more than one day while the Contractor is taking 
appropriate corrective action. 

4.9 .4. Exempt Production. When the anticipated daily production is less than 100 ton, all QC and QA sampling 
and testing are waived. The Engineer may deem the mixture as exempt production for the following 
conditions: 
■ anticipated daily production is more than 100 ton but less than 250 ton; 
■ total production for the project is less than 2,500 ton; 
■ when mutually agreed between the Engineer and the Contractor; or 
■ when shown on the plans. 

 
For exempt production, the Contractor is relieved of all production and placement sampling and testing 
requirements. All other specification requirements apply, and the Engineer will perform acceptance tests for 
production and placement in accordance with Table 13. 
For exempt production: 
■ produce, haul, place, and compact the mixture as directed by the Engineer; and 
■ control mixture production to yield a laboratory-molded density that is within ±1.0% of the target density 

as tested by the Engineer. 

4.9 .5. Ride Quality. Measure ride quality in accordance with Item 585, “Ride Quality for Pavement Surfaces,” 
unless otherwise shown on the plans. 

 
 

5. MEASUREMENT 

5.1 . TOM Hot-Mix Asphalt. TOM hot-mix will be measured by the ton of composite mixture, which includes 
asphalt, aggregate, and additives. Measure the weight on scales in accordance with Item 520, “Weighing 
and Measuring Equipment.” 

5.2 . Tack Coat. Tack coat will be measured at the applied temperature by strapping the tank before and after 
road application and determining the net volume in gallons from the calibrated distributor. The Engineer will 
witness all strapping operations for volume determination. All tack, including emulsions, will be measured 
by the gallon applied. 

The Engineer may allow the use of a metering device to determine asphalt volume used and application 
rate if the device is accurate within 1.5% of the strapped volume. 

 
 

6. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
Section 3081.5.1., “TOM Hot-Mix Asphalt,” will be paid for at the unit bid price for “Thin Overlay Mixture” of 
the mixture type, SAC, and binder specified. These prices are full compensation for surface preparation, 
removing pavement marking and markers, materials, placement, equipment, labor, tools, and incidentals. 

The work performed and materials furnished in accordance with this Item and measured as provided under 
Section 3081.5.2., “Tack Coat,” will be paid for at the unit bid price for “Tack Coat” of the tack coat 
provided. These prices are full compensation for materials, placement, equipment, labor, tools, and 
incidentals. 

Trial batches will not be paid for unless they are included in pavement work approved by the Department. 
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Payment adjustment for ride quality will be determined in accordance with Item 585, “Ride Quality for 
Pavement Surfaces.” 
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Special Specification 3082 

Thin Bonded Friction Courses 
 

 

1. DESCRIPTION 
 

Construct a hot-mix asphalt (HMA) surface course composed of a warm spray-applied polymer modified 
emulsion membrane followed immediately with a compacted permeable mixture of aggregate, asphalt binder, 
and additives mixed hot in a mixing plant. 

 
 

2. MATERIALS 

Furnish uncontaminated materials of uniform quality that meet the requirements of the plans and 
specifications. 

Notify the Engineer of all material sources and before changing any material source or formulation. The 
Engineer will verify that the specification requirements are met when the Contractor makes a source or 
formulation change, and may require a new laboratory mixture design, trial batch, or both. The Engineer may 
sample and test project materials at any time during the project to verify specification compliance in 
accordance with Item 6, “Control of Materials.” 

2.1. Aggregate. Furnish aggregates from sources that conform to the requirements shown in Table 1 and as 
specified in this Section. Aggregate requirements in this Section, including those shown in Table 1, may be 
modified or eliminated when shown on the plans. Additional aggregate requirements may be specified when 
shown on the plans. Provide aggregate stockpiles that meet the definitions in this Section for coarse or fine 
aggregate. Do not use intermediate or fine aggregate in PFC mixtures. Supply aggregates that meet the 
definitions in Tex-100-E for crushed gravel or crushed stone. The Engineer will designate the plant or the 
quarry as the sampling location. Provide samples from materials produced for the project. The Engineer will 
establish the Surface Aggregate Classification (SAC) and perform Los Angeles abrasion, magnesium 
sulfate soundness, and Micro-Deval tests. Perform all other aggregate quality tests listed in accordance 
with Table 1. Document all test results on the mixture design report. The Engineer may perform tests on 
independent or split samples to verify Contractor test results. Stockpile aggregates for each source and type 
separately. Determine aggregate gradations for mixture design and production testing based on the washed 
sieve analysis given in Tex-200-F, Part II. 

2.1.1. Coarse Aggregate. Coarse aggregate stockpiles must have no more than 20% material passing the No. 8 
sieve. Aggregates from sources listed in the Department’s Bituminous Rated Source Quality Catalog 
(BRSQC) are preapproved for use. Use only the rated values for hot-mix listed in the BRSQC. Rated values 
for surface treatment (ST) do not apply to coarse aggregate sources used in hot-mix asphalt. 

For sources not listed on the Department’s BRSQC: 

■ build an individual stockpile for each material; 
■ request the Department test the stockpile for specification compliance;  
■ approved only when tested by the Engineer; 
■ once approved, do not add material to the stockpile unless otherwise approved; and 
■ allow 30 calendar days for the Engineer to sample, test, and report results. 

Provide coarse aggregate with at least the minimum SAC shown on the plans. SAC requirements only apply 
to aggregates used on the surface of travel lanes, unless otherwise shown on the plans. SAC requirements 
apply to aggregates used on surfaces other than travel lanes when shown on the plans. The SAC for sources 
on the Department’s Aggregate Quality Monitoring Program (AQMP) (Tex-499-A) is listed in the BRSQC. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi100.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn499.pdf
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2.1.1.1. Blending Class A and Class B Aggregates. To prevent crushing of the Class B aggregate when blending, 
Class B aggregate may be blended with a Class A aggregate to meet requirements for Class A materials if 
the Department’s BRSQC rated source soundness magnesium (RSSM) rating for the Class B aggregate is 
less than the Class A aggregate or if the RSSM rating for the Class B aggregate is less than or equal to 10%. 
Use the rated values for hot mix asphaltic concrete (HMAC) published in the BRSQC. When blending Class A 
and B aggregates to meet a Class A requirement, ensure that at least 50% by weight, or volume if required, 
of all the aggregates used in the mixture design retained on the No. 4 sieve comes from the Class A aggregate 
source, unless otherwise shown on the plans. Blend by volume if the bulk specific gravities of the Class A 
and B aggregates differ by more than 0.300. Class B aggregate may be disallowed when shown on the 
plans. 

The Engineer may perform tests at any time during production, when the Contractor blends Class A and B 
aggregates to meet a Class A requirement, to ensure that at least 50% by weight, or volume if required, of the 
material retained on the No. 4 sieve comes from the Class A aggregate source. The Engineer will use the 
Department’s mix design template, when electing to verify conformance, to calculate the percent of Class A 
aggregate retained on the No. 4 sieve by inputting the bin percentages shown from readouts in the control 
room at the time of production and stockpile gradations measured at the time of production. The Engineer 
may determine the gradations based on either washed or dry sieve analysis from samples obtained from 
individual aggregate cold feed bins or aggregate stockpiles. The Engineer may perform spot checks using the 
gradations supplied by the Contractor on the mixture design report as an input for the template; however, a 
failing spot check will require confirmation with a stockpile gradation determined by the Engineer. 

2.1.1.2. Micro-Deval Abrasion. The Engineer will perform a minimum of one Micro-Deval abrasion test in accordance 
with Tex-461-A for each coarse aggregate source used in the mixture design that has a Rated Source 
Soundness Magnesium (RSSM) loss value greater than 15 as listed in the BRSQC, unless otherwise 
directed. The Engineer will perform testing before the start of production and may perform additional testing 
at any time during production. The Engineer may obtain the coarse aggregate samples from each coarse 
aggregate source or may require the Contractor to obtain the samples. The Engineer may waive all Micro-
Deval testing based on a satisfactory test history of the same aggregate source. 

The Engineer will estimate the magnesium sulfate soundness loss for each coarse aggregate source, when 
tested, using the following formula: 

Mgest. = (RSSM)(MDact./RSMD)  

where: 
Mgest. = magnesium sulfate soundness loss 
RSSM = Rated Source Soundness Magnesium 
MDact. = actual Micro-Deval percent loss 
RSMD = Rated Source Micro-Deval 

When the estimated magnesium sulfate soundness loss is greater than the maximum magnesium sulfate 
soundness loss specified, the coarse aggregate source will not be allowed for use unless otherwise 
approved. The Engineer will consult the Soils and Aggregates Section of the Materials and Tests Division, and 
additional testing may be required before granting approval. 

2.1.2. Fine Aggregate. Fine aggregates consist of manufactured sands and screenings. Fine aggregate stockpiles 
must meet the fine aggregate properties in accordance with Table 1 and the gradation requirements in 
accordance with Table 2. Supply fine aggregates that are free from organic impurities. The Engineer may test 
the fine aggregate in accordance with Tex-408-A to verify the material is free from organic impurities. Do not 
use field sand or other uncrushed fine aggregate. Use fine aggregate from coarse aggregate sources that 
meet the requirements shown in accordance with Table 1 unless otherwise approved. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn408.pdf


3082  

 3 – 20 01-22 
  Statewide  

Table 1 
Coarse Aggregate Quality Requirements 

Property Test Method Requirement 
SAC Tex-499-A (AQMP) As shown on the plans 
Deleterious material, %, Max Tex-217-F, Part I 1.0 
Decantation, %, Max Tex-217-F, Part II 1.5 
Micro-Deval abrasion, % Tex-461-A Note 1 
Los Angeles abrasion, %, Max Tex-410-A 30 
Magnesium sulfate soundness, 5 cycles, %, Max Tex-411-A 20 
Crushed face count2, %, Min Tex-460-A, Part I 95 
Flat and elongated particles @ 5:1, %, Max Tex-280-F 10 

Fine Aggregate Properties 
Sand Equivalent, %, Min Tex-203-F 45 
Methylene Blue, mg/g, Max Tex-252-F 10.0 
1. Used to estimate the magnesium sulfate soundness loss in accordance with section 3082.2.1.1.2., “Micro-Deval 

Abrasion.” 
2. Only applies to crushed gravel. 

Table 2 
Gradation Requirements for Fine Aggregate 

Sieve Size % Passing by Weight or Volume 
3/8″ 100 
#8 70–100 

#200 0–30 
 

2.2. Mineral Filler. Mineral filler consists of finely divided mineral matter such as agricultural lime, crusher fines, 
or hydrated lime. Fly ash is not allowed unless otherwise shown on the plans. Mineral filler is allowed unless 
otherwise shown on the plans. Use no more than 2% hydrated lime, unless otherwise shown on the plans. 
Test all mineral fillers except hydrated lime and fly ash in accordance with Tex-252-F to ensure specification 
compliance. The plans may require or disallow specific mineral fillers. Provide mineral filler, when used, that: 

▪ is sufficiently dry, free-flowing, and free from clumps and foreign matter as determined by the Engineer; 

▪ does not exceed 3% linear shrinkage when tested in accordance with Tex-107-E; and 

▪ meets the gradation requirements in accordance with Table 3, unless otherwise shown on the plans. 

Table 3 
Gradation Requirements for Mineral Filler 

Sieve Size % Passing by Weight or Volume 
#8 100 

#200 55–100 

2.3. Baghouse Fines. Fines collected by the baghouse or other dust-collecting equipment may be reintroduced 
into the mixing drum. 

2.4. Asphalt Binder. Furnish the type and grade of binder specified on the plans that meets the requirements of 
Item 300, “Asphalts, Oils, and Emulsions.” 

2.4.1. Performance-Graded (PG) Binder. Provide an asphalt binder with a high-temperature grade of PG 76 and 
low-temperature grade as shown on the plans in accordance with Section 300.2.10., “Performance-Graded 
Binders,” when PG binder is specified. 

2.4.2. Asphalt-Rubber (A-R) Binder. Provide A-R binder that meets the Type I or Type II requirements of Section 
300.2.9., “Asphalt-Rubber Binders,” when A-R is specified unless otherwise shown on the plans. Use at least 
15.0% by weight of Crumb Rubber Modifier (CRM) that meets the Grade B or Grade C requirements of Section 
300.2.7., “Crumb Rubber Modifier,” unless otherwise shown on the plans. Provide the Engineer the A-R binder 
blend design with the mix design (JMF1) submittal. Provide the Engineer with documentation such as the bill of 
lading showing the quantity of CRM used in the project unless otherwise directed. 

2.5. Membrane. Provide a smooth and homogeneous polymer modified emulsion meeting the requirements in 
accordance with Table 4. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn499.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn410.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn411.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit203.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit252.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit252.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi107.pdf
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Table 4 

Polymer Modified Emulsion Requirements 
Test on Emulsion Test Method Min Max 

Viscosity @ 77°F, SSF T 72 20 100 
Storage Stability,1 % T 59  1 
Demulsibility (for anionic emulsions), 35 mL of 
0.02 N CaCl2, % T 59 55  

Demulsibility (for cationic emulsions), 35 mL 
0.8% Sodium dioctyl sulfosuccinate, % T 59 55  

Sieve Test,2 % T 59  0.05 
Distillation Test:3 

Residue by distillation, % by wt. 
Oil portion of distillate, % by vol. 

T 59 
 

63 0.5 

Test on Residue from Distillation Test Method Min Max 
Elastic Recovery @ 50°F, 50 mm/min., % Tex-539-C 60  
Penetration @ 77°F, 100 g, 5 sec, 0.1 mm T 49 100 150 
1. After standing undisturbed for 24 hr., the surface must be smooth, must not exhibit a 

white or milky colored substance, and must be a homogeneous color throughout. 
2. May be required by the Engineer only when the emulsion cannot be easily applied in the 

field. 
3. The temperature on the lower thermometer should be brought slowly to 350°F ±10°F and 

maintained at this temperature for 20 min. The total distillation should be complete in 60 ±5 
min. from the first application of heat. 

2.6. Additives. Provide the Engineer with documentation such as the bill of lading showing the quantity of 
additives used in the project unless otherwise directed. 

2.6.1. Fibers. Provide cellulose or mineral fibers when PG binder is specified. Do not use fibers when A-R binder is 
specified. Submit written certification to the Engineer that the fibers proposed for use meet the requirements 
of DMS-9204, “Fiber Additives for Bituminous Mixtures.” Fibers may be pre-blended into the binder at the 
asphalt supply terminal unless otherwise shown on the plans. 

2.6.2. Lime Mineral Filler. Add lime as mineral filler at a rate of 1.0% by weight of the total dry aggregate in 
accordance with Item 301, “Asphalt Antistripping Agents,” unless otherwise shown on the plans or waived by 
the Engineer based on Hamburg Wheel test results. Do not add lime directly into the mixing drum of any plant 
where lime is removed through the exhaust stream unless the plant has a baghouse or dust collection system 
that reintroduces the lime into the drum. 

2.6.3. Lime and Liquid Antistripping Agent. When lime or a liquid antistripping agent is used, add in accordance 
with Item 301, “Asphalt Antistripping Agents.” Do not add lime directly into the mixing drum of any plant 
where lime is removed through the exhaust stream unless the plant has a baghouse or dust collection 
system that reintroduces the lime into the drum. Lime added as mineral filler will count towards the total 
quantity of lime specified when the plans require lime to be added as an antistripping agent. 

2.6.4. Compaction Aid. Compaction Aid is defined as a Department-approved chemical warm mix additive denoted 
as “chemical additive” on the Department’s material producer list (MPL) that is used to facilitate mixing and 
compaction of HMA. 

Compaction aid is allowed for use on all projects. Compaction aid is required when shown on the plans or 
as required in Section 3082.4.7.1., “Weather Conditions.” 

Warm mix foaming processes, denoted as “foaming process” on the Department-approved MPL, may be used 
to facilitate mixing and compaction of HMA; however warm mix processes are not defined as a Compaction 
Aid. 

2.7. Recycled Materials. Recycled materials are not allowed for use. 

 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph539.pdf


3082  

 5 – 20 01-22 
  Statewide  

 
 

3. EQUIPMENT 

Provide required or necessary equipment in accordance with Item 320, “Equipment for Asphalt Concrete 
Pavement.” When A-R binder is specified, equip the hot-mix plant with an in-line viscosity-measuring device 
located between the blending unit and the mixing drum. Provide a means to calibrate the asphalt mass flow 
meter on-site when a meter is used. 

3.1. Placement Equipment. Provide a paver that meets all the requirements listed below. 

3.1.1. Paver. Furnish a paver that will spray the membrane, apply the PFC mixture, and level the surface of the mat 
in a single pass. Configure the paver so that the mixture is placed no more than 5 sec. after the membrane is 
applied. Ensure the paver does not support the weight of any portion of hauling equipment other than the 
connection. Provide loading equipment that does not transmit vibrations or other motions to the paver that 
adversely affects the finished pavement quality. Equip the paver with an automatic dual longitudinal-grade 
control system and an automatic transverse-grade control system. 

3.1.1.1. Tractor Unit. Supply a tractor unit that can push or propel vehicles, dumping directly into the finishing 
machine to obtain the desired lines and grades to eliminate any hand finishing. Equip the unit with a hitch 
to maintain contact between the hauling equipment’s rear wheels and the finishing machine’s pusher 
rollers while mixture is unloaded. 

3.1.1.2. Membrane Storage Tank and Distribution System. Equip the paver with an insulated storage tank with a 
minimum capacity of 900 gal. Provide a metered mechanical pressure sprayer on the paver to apply a 
uniform membrane at the specified rate. Locate the spray bar on the paver so that the membrane is applied 
immediately in front of the screed unit. Provide a read-out device on the paver to monitor the membrane 
application rate. 

Furnish a volumetric calibration and strap stick for the tank in accordance with Tex-922-K, Part I, unless 
otherwise directed. Calibrate the tank within the previous 5 yr. of the date first used on the project. The 
Engineer may verify calibration accuracy in accordance with Tex-922-K, Part II. 

3.1.1.3. Screed. Provide a variable width vibratory screed that meets Item 320, “Equipment for Asphalt Concrete 
Pavement.” 

3.1.2. Material Transfer Device (MTD). Provide the specified type of MTD when shown on the plans. Ensure 
MTDs provide a continuous, uniform mixture flow to the asphalt paver. 

3.1.3. Rollers. Provide steel-wheel rollers meeting the requirements of Item 210, “Rolling,” except provide rollers 
weighing a minimum of 10 ton for each roller required. Operate rollers in static (non-vibrating) mode unless 
otherwise allowed. 

 
 

4. CONSTRUCTION 

Produce, haul, place, and compact the specified paving mixture. In addition to tests required by the 
specification, Contractors may perform other QC tests as deemed necessary. At any time during the project, 
the Engineer may perform production and placement tests as deemed necessary in accordance with Item 5, 
“Control of the Work.” Schedule and participate in a mandatory pre-paving meeting with the Engineer on or 
before the first day of paving unless otherwise shown on the plans. 

4.1.  Certification. Personnel certified by the Department-approved hot-mix asphalt certification program must 
 conduct all mixture designs, sampling, and testing in accordance with Table 5. Supply the Engineer with a list 
 of certified personnel and copies of their current certificates before beginning production and when personnel 
 changes are made. Provide a mixture design developed and signed by a Level 2 certified specialist. Provide 
 Level 1A certified specialists at the plant during production operations. Provide Level 1B certified specialists to 
conduct placement tests. Provide AGG101 certified specialists for aggregate testing. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/900-K_series/pdfs/cal922.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/900-K_series/pdfs/cal922.pdf
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Table 5 

Test Methods, Test Responsibility, and Minimum Certification Levels 

Test Description Test Method Contractor Engineer Level1 

1. Aggregate Testing 

Sampling Tex-221-F ✓ ✓ 1A/AGG101 

Dry sieve Tex-200-F, Part I ✓ ✓ 1A/AGG101 

Washed sieve Tex-200-F, Part II ✓ ✓ 1A/AGG101 

Deleterious material Tex-217-F, Parts I & III ✓ ✓ AGG101 

Decantation Tex-217-F, Part II ✓ ✓ AGG101 

Los Angeles abrasion Tex-410-A  ✓ Department 

Magnesium sulfate soundness Tex-411-A  ✓ Department 

Micro-Deval abrasion Tex-461-A  ✓ AGG101 

Crushed face count Tex-460-A ✓ ✓ AGG101 

Flat and elongated particles Tex-280-F 
✓ ✓ AGG101 

Methylene blue test Tex-252-F  ✓ Department 

2. Asphalt Binder & Tack Coat Sampling 

Asphalt binder sampling Tex-500-C, Part II ✓ ✓ 1A/1B 

Membrane sampling Tex-500-C, Part III ✓ ✓ 1A/1B 

3. Mix Design & Verification 

Design and JMF changes Tex-204-F ✓ ✓ 2 

Mixing Tex-205-F ✓ ✓ 2 

Molding (SGC) Tex-241-F 
✓ ✓ 1A 

Laboratory-molded density Tex-207-F, Parts I, VI, & VIII ✓ ✓ 1A 

Rice gravity Tex-227-F, Part II ✓ ✓ 1A 

Ignition oven correction factors2 Tex-236-F, Part II ✓ ✓ 2 

Drain-down Tex-235-F 
✓ ✓ 1A 

Hamburg Wheel test Tex-242-F 
✓ ✓ 1A 

Boil test4 Tex-530-C ✓ ✓ 1A 

Cantabro loss Tex-245-F ✓ ✓ 1A 

4. Production Testing 

Control charts Tex-233-F 
✓ ✓ 1A 

Mixture sampling Tex-222-F ✓ ✓ 1A/1B 

Gradation & asphalt binder content2 Tex-236-F, Part I ✓ ✓ 1A 

Moisture content Tex-212-F, Part II ✓ ✓ 1A/AGG101 

Micro-Deval abrasion Tex-461-A  ✓ AGG101 

Drain-down Tex-235-F ✓ ✓ 1A 

Boil test4 Tex-530-C ✓ ✓ 1A 

Abson recovery Tex-211-F  ✓ Department 

5. Placement Testing 

Control charts Tex-233-F ✓ ✓ 1A 

Ride quality measurement Tex-1001-S ✓ ✓ Note 3 

Thermal profile Tex-244-F 
✓ ✓ 1B 

Water flow test Tex-246-F 
✓ ✓ 1B 

1. Level 1A, 1B, AGG101, and 2 are certification levels provided by the Hot Mix Asphalt Center certification program. 
2. Refer to Section 3082.4.5., “Production Operations,” for exceptions to using an ignition oven. 
3. Profiler and operator are required to be certified at the Texas A&M Transportation Institute facility when Surface Test 

Type B is specified. 
4. When shown on the plans. 

 

4.2. Reporting and Responsibilities. Use Department-provided templates to record and calculate all test data, 
including mixture design, production and placement tests, control charts, and thermal profiles. Obtain the 
current version of the templates at https://www.txdot.gov/inside-txdot/forms-publications/consultants-
contractors/forms/site-manager.html or from the Engineer. The Engineer and the Contractor will provide any 
available test results to the other party when requested. The Contractor and Engineer must exchange test data 
within the maximum allowable time in accordance with Table 6 unless otherwise approved. The Engineer and the 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit221.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn410.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn411.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit205.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit245.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit211.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/1000-S_series/pdfs/spe1001.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
https://www.txdot.gov/inside-txdot/forms-publications/consultants-contractors/forms/site-manager.html
https://www.txdot.gov/inside-txdot/forms-publications/consultants-contractors/forms/site-manager.html
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Contractor will immediately report to the other party any test result that requires suspension of production or 
placement or that fails to meet the specification requirements. Record and electronically submit all test 
results and pertinent information on Department-provided templates. 

Subsequent sublots placed after test results are available to the Contractor, which require suspension of 
operations, may be considered unauthorized work. Unauthorized work will be accepted or rejected at the 
discretion of the Engineer in accordance with Section 5.3., “Conformity with Plans, Specifications, and Special 
Provisions.” 

Table 6 
Reporting Schedule 

Description Reported By Reported To To Be Reported Within 
Production Quality Control 

Gradation1 

Contractor Engineer 
1 working day of completion of 

the sublot 

Asphalt binder content1 
Laboratory-molded density1 
Moisture content2 

 Drain-down1 

 Boil test 4 
Production Quality Assurance 

Gradation2  
 

 
Engineer 

 
 

 
Contractor 

 
 

1 working day of completion of 
the sublot 

Asphalt binder content2 
Laboratory-molded density2 
Hamburg Wheel test3 
Boil test4 
Drain-down2 
Binder tests3 

Placement Quality Control 
Thermal profile1 

Contractor Engineer 
1 working day of completion of 

the lot 
Water flow1 
Membrane application rate2 

Placement Quality Assurance 
Thermal profile2 

Engineer Contractor 1 working day of completion of 
the lot 

Aging ratio3 
Water flow2 
Membrane application rate2 

1. These tests are required on every sublot. 

2. To be performed at the frequency in accordance with Table 14 or as shown on the plans. 
3. To be reported as soon as the results become available. 
4. When shown on the plans 

Use the procedures described in Tex-233-F, when directed, to plot the results of all production and 
placement testing. Update the control charts as soon as test results for each sublot become available. Make 
the control charts readily accessible at the field laboratory. The Engineer may suspend production for failure 
to update control charts. 

4.3. Quality Control Plan (QCP). Develop and follow the QCP in detail. Obtain approval for changes to the QCP 
made during the project. The Engineer may suspend operations if the Contractor fails to comply with the 
QCP. 

Submit a written QCP before the mandatory pre-paving meeting, when directed. Receive approval of the 
QCP before pre-paving meeting. Include the following items in the QCP: 

4.3.1. Project Personnel. For project personnel, include: 

■ a list of individuals responsible for QC with authority to take corrective action; 
■ current contact information for each individual listed; and 
■ current copies of certification documents for individuals performing specified QC functions. 

 
4.3.2. Material Delivery and Storage. For material delivery and storage, include: 

■ the sequence of material processing, delivery, and minimum quantities to assure continuous plant 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
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operations; 

■ aggregate stockpiling procedures to avoid contamination and segregation; 
■ frequency, type, and timing of aggregate stockpile testing to assure conformance of material 

requirements before mixture production; and 

■ procedure for monitoring the quality and variability of asphalt binder. 

 
4.3.3. Production. For production, include: 

■ loader operation procedures to avoid contamination in cold bins; 
■ procedures for calibrating and controlling cold feeds; 
■ procedures to eliminate debris or oversized material; 
■ procedures for adding and verifying rates of each applicable mixture component (e.g., aggregate, 

asphalt binder, lime, liquid antistrip, compaction aid, foaming process, fibers); 

■ procedures for reporting job control test results; and 
■ procedures to avoid segregation and drain-down in the silo. 

 
4.3.4. Loading and Transporting. For loading and transporting, include: 

■ type and application method for release agents; and 
■ truck loading procedures to avoid segregation. 

 
4.3.5. Placement and Compaction. For placement and compaction, include: 

■ proposed agenda for mandatory pre-paving meeting, including date and location; 
■ proposed paving plan (e.g., production rate, paving widths, joint offsets, and lift thicknesses); 
■ type and application method for release agents in the paver and on rollers, shovels, lutes, and other 

utensils; 

■ procedures for the transfer of mixture into the paver while avoiding physical and thermal segregation 

and preventing material spillage; 

■ process to balance production, delivery, paving, and compaction to achieve continuous placement 

operations and good ride quality; 

■ paver operations (e.g., speed, operation of wings, height of mixture in auger chamber) to avoid 

physical and thermal segregation and other surface irregularities; and 

■ procedures to construct quality longitudinal and transverse joints. 

4.4. Mixture Design. 

4.4.1. Design Requirements. Use the design procedure provided in Tex-204-F, unless otherwise shown on the 
plans. Design the mixture to meet the requirements in accordance with Tables 1, 2, 3, 7, 8, and 9. Use a 
Superpave Gyratory Compactor (SGC) at 50 gyrations as the design number of gyrations (Ndesign). 

The Engineer will provide the mixture design when shown on the plans. The Contractor may submit a new 
mixture design at any time during the project. The Engineer will verify and approve all mixture designs 
(JMF1) before the Contractor can begin production. 

Provide the Engineer with a mixture design report using the Department-provided template. Include the 
following items in the report: 

■ the combined aggregate gradation, source, specific gravity, and percent of each material used; 
■ the membrane application rate based on design volumetrics; 
■ results of all applicable tests; 
■ the mixing and molding temperatures; 
■ the signature of the Level 2 person or persons that performed the design; 
■ the date the mixture design was performed; and 
■ a unique identification number for the mixture design. 

 

 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
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Table 7 
Master Gradation Limits (% Passing by Weight or Volume) 

and Laboratory Mixture Design Properties 

 
Sieve Size 

Permeable Friction Course Thin Bonded Friction Course 
Fine 

(PFC-F) 
Coarse  

(PFC-C and PFCR-C) Type A Type B Type C 

3/4″ –    100.01 – – 1001 
1/2″ 100.01     80.0–100.0 – 1001 75–100 
3/8″ 95.0–100.0    35.0–60.0 1001 75–100 55–80 
#4 20.0–55.0     1.0–20.0 35–55 22–36 22–36 
#8 1.0–10.0     1.0–10.0 19–30 19–30 19–30 

#16 – – 14–25 14–24 14–24 
#50 – – 7–14 7–14 7–14 
#200 1.0–4.0 1.0–4.0 4–6 4–6 4–6 

1. Defined as maximum sieve size. No tolerance allowed. 

Table 8 
Mixture Design Properties 

Mixture Property 
Test 

Method 

PG 76 Mixtures 
A-R 

Mixtures 
Thin Bonded Friction Course 

Fine 
(PFC-F) 

Coarse 
(PFC-C) 

Coarse 
(PFCR-C) 

Type A Type B Type C 

Asphalt binder content, % – 6.0–7.0 6.0–7.0 7.0–9.0 5.0–5.8 4.8–5.6 4.8–5.6 

Film thickness, microns – – – – 9.0 Min 9.0 Min 9.0 Min 

Design gyrations (Ndesign) Tex-241-F 50 50 50 50 50 50 

Laboratory-molded density, % Tex-207-F 78.0 Max 82.0 Max 82.0 Max 92.0 Max 92.0 Max 92.0 Max 

Hamburg Wheel test,1 passes 
at 12.5 mm rut depth 

Tex-242-F 10,000 Min Note 2 Note 2 Note 2 Note 2 Note 2 

Drain-down, % Tex-235-F 0.10 Max 0.10 Max 0.10 Max 0.10 Max 0.10 Max 0.10 Max 

Fiber content, % by wt. of total 
PG 76 mixture 

Calculated 0.20–0.50 0.20-0.50 – – – – 

Lime content, % by wt. of  
total aggregate 

Calculated 1.03 1.03 – Note 4 Note 4 Note 4 

CRM content, % by wt. of  
A-R binder 

Calculated – – 15.0 Min – – – 

Boil test5 Tex-530-C – – – – – – 

Cantabro loss, % Tex-245-F 20.0 Max 20.0 Max 20.0 Max 20.0 Max 20.0 Max 20.0 Max 

1. Mold test specimens to Ndesign at the optimum asphalt binder content. 
2. No specification value is required unless otherwise shown on the plans. 
3. Unless otherwise shown on the plans or waived by the Engineer based on Hamburg Wheel results. 
4. Lime may be required when shown on the plans. 
5. When shown on the plans. Used to establish baseline for comparison to production results. 

4.4.2. Job-Mix Formula Approval. The job-mix formula (JMF) is the combined aggregate gradation, Ndesign level, 
and target asphalt percentage used to establish target values for hot-mix production. JMF1 is the original 
laboratory mixture design used to produce the trial batch. When a compaction aid or foaming process is used, 
JMF1 may be designed and submitted to the Engineer without including the compaction aid or foaming process. 
When a compaction aid or foaming process is used, document the compaction aid or foaming process used and 
recommended rate on the JMF1 submittal. The Engineer and the Contractor will verify JMF1 based on plant-
produced mixture from the trial batch unless otherwise approved. The Engineer may accept an existing 
mixture design previously used on a Department project and may waive the trial batch to verify JMF1. The 
Department may require the Contractor to reimburse the Department for verification tests if more than two trial 
batches per design are required. 

4.4.2.1. Contractor’s Responsibilities. 

4.4.2.1.1. Providing Superpave Gyratory Compactor. Furnish an SGC calibrated in accordance with Tex-241-F for 
molding production samples. Locate the SGC at the Engineer’s field laboratory or make the SGC available 
to the Engineer for use in molding production samples. 

4.4.2.1.2. Gyratory Compactor Correlation Factors. Use Tex-206-F, Part II, to perform a gyratory compactor 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit245.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit206.pdf
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correlation when the Engineer uses a different SGC. Apply the correlation factor to all subsequent production 
test results. 

4.4.2.1.3. Submitting JMF1. Furnish a mix design report (JMF1) with representative samples of all component materials and 
request approval to produce the trial batch. Provide an additional 25 lb. of the design mixture if opting to have the 
Department perform the Hamburg Wheel test on the laboratory mixture when required in accordance with 
Table 8, and request that the Department perform the test. 

4.4.2.1.4. Supplying Aggregates. Provide approximately 40 lb. of each aggregate stockpile unless otherwise directed. 

4.4.2.1.5. Supplying Asphalt. Provide at least 1 gal. of the asphalt material and enough quantities of any additives 
proposed for use. 

4.4.2.1.6. Ignition Oven Correction Factors. Determine the aggregate and asphalt correction factors from the ignition 
oven in accordance with Tex-236-F, Part II. Provide correction factors that are not more than 12 mo. old. Note 
that the asphalt content correction factor takes into account the percent fibers in the mixture so that the fibers 
are excluded from the binder content determination. Provide the Engineer with split samples of the mixtures 
before the trial batch production, including all additives (except water), and blank samples used to determine 
the correction factors for the ignition oven used for quality assurance testing during production. Correction 
factors established from a previously approved mixture design may be used for the current mixture design if 
the mixture design and ignition oven are the same as previously used and the correction factors are not more 
than 12 mo. old, unless otherwise directed. 

4.4.2.1.7. Boil Test. When shown on the plans, perform the test and retain the tested sample from Tex-530-C until 
completion of the project or as directed. Use this sample for comparison purposes during production. Add 
lime or liquid antistripping agent as directed if signs of stripping exist. 

4.4.2.1.8. Trial Batch Production. Provide a plant-produced trial batch upon receiving conditional approval of JMF1 
and authorization to produce a trial batch, including the compaction aid or foaming process, if applicable, for 
verification testing of JMF1 and development of JMF2. Produce a trial batch mixture that meets the 
requirements in accordance with Table 9. The Engineer may accept test results from recent production of 
the same mixture instead of a new trial batch. 

4.4.2.1.9. Trial Batch Production Equipment. Use only equipment and materials proposed for use on the project to 
produce the trial batch. Provide documentation to verify the calibration or accuracy of the asphalt mass flow 
meter to measure the binder content. Verify that asphalt mass flow meter meets the requirements of 0.4 % 
accuracy, when required, in accordance with Item 520, “Weighing and Measuring Equipment.” The Engineer 
may require that the accuracy of the mass flow meter be verified based on quantities used. 

4.4.2.1.10. Trial Batch Quantity. Produce enough quantity of the trial batch to ensure that the mixture meets the 
specification requirements. 

4.4.2.1.11. Number of Trial Batches. Produce trial batches as necessary to obtain a mixture that meets the 
specification requirements. 

4.4.2.1.12. Trial Batch Sampling. Obtain a representative sample of the trial batch and split it into three equal portions in 
accordance with Tex-222-F. Label these portions as “Contractor,” “Engineer,” and “Referee.” Deliver samples 
to the appropriate laboratory as directed. 

4.4.2.1.13. Trial Batch Testing. Test the trial batch to ensure the mixture produced using the proposed JMF1 meets the 
mixture requirements in accordance with Table 9. Ensure the trial batch mixture is also in compliance with the 
requirements in accordance with Tables 7 and 8. Use a Department-approved laboratory listed on the MPL to 
perform the Hamburg Wheel test on the trial batch mixture or request that the Department perform the 
Hamburg Wheel test. The Engineer will be allowed 10 working days to provide the Contractor with Hamburg 
Wheel test results on the trial batch. Provide the Engineer with a copy of the trial batch test results. 

4.4.2.1.14. Development of JMF2. Evaluate the trial batch test results, determine the target mixture proportions, and 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
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submit as JMF2 after the Engineer grants full approval of JMF1 based on results from the trial batch. Verify 
that JMF2 meets the mixture requirements in accordance with Table 9. 

4.4.2.1.15. Mixture Production. After receiving approval for JMF2, use JMF2 to produce Lot 1. 

4.4.2.1.16. Development of JMF3. Evaluate the test results from Lot 1, determine the optimum mixture proportions, and 
submit as JMF3 for use in Lot 2. 

4.4.2.1.17. JMF Adjustments. If JMF adjustments are necessary to achieve the specified requirements, make the 
adjustments before beginning a new lot. The adjusted JMF must: 

■ be provided to the Engineer in writing before the start of a new lot; 
■ be numbered in sequence to the previous JMF; 
■ meet the master gradation limits in accordance with Table 7 
■ meet the binder content limits in accordance with Table 8; and 
■ be within the operational tolerances of JMF2 in accordance with Table 9. 

 
4.4.2.1.18. Requesting Referee Testing. Use referee testing, if needed, in accordance with Section 

3082.4.9.1., “Referee Testing,” to resolve testing differences with the Engineer. 

Table 9 
Operational Tolerances 

Test 
Description 

Test 
Method 

Allowable Difference 
between JMF2 and 

JMF1 Target1 

Allowable 
Difference from 
Current JMF and 

JMF22 

Allowable Difference 
between 

Contractor and 
Engineer3 

Individual % retained for sieve 
sized larger than #200 

Tex-200-F 

Must be Within Master 
Grading Limits in 
accordance with  

Table 7 

±3.04 ±5.04 

% passing the #200 sieve ±2.04 ±3.04 

Laboratory-molded density, % Tex-207-F, Part VIII ±1.0 ±1.0 ±1.0 

Asphalt binder content, % Tex-236-F, Part I5 ±0.36,7 ±0.34,6,7 ±0.36,7 

Drain-down, % Tex-235-F Note 8 Note 8 N/A 

Boil test Tex-530-C Note 9 Note 9 N/A 

Membrane application rate Tex-247-F ±0.02 ±0.02 N/A 

1. JMF1 is the approved laboratory mixture design used for producing the trial batch. JMF2 is the approved 
mixture design developed from the trial batch used to produce Lot 1. 

2. Current JMF is JMF3 or higher. JMF3 is the approved mixture design used to produce Lot 2. 
3. Contractor may request referee testing only when values exceed these tolerances. 
4. Only applies to mixture produced for Lot 1 and higher. Aggregate gradation is not allowed to be outside the limits 

in accordance with Table 7. 
5. Ensure the binder content determination excludes fibers. 
6. May be obtained from asphalt mass flow meter readouts as determined by the Engineer. 
7. Binder content is not allowed to be outside the limits shown in Table 8. 
8. Verify that Table 8 requirements are met. 
9. When shown on the plans. 

4.4.2.2. Engineer’s Responsibilities. 

4.4.2.2.1. Superpave Gyratory Compactor. The Engineer will use a Department SGC calibrated in accordance with 
Tex-241-F to mold samples for laboratory mixture design verification. For molding trial batch and production 
specimens, the Engineer will use the Contractor-provided SGC at the field laboratory or provide and use a 
Department SGC at an alternate location. 

4.4.2.2.2. Conditional Approval of JMF1 and Authorizing Trial Batch. The Engineer will review and verify 
conformance of the following information within two working days of receipt: 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit247.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
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■ the Contractor’s mix design report (JMF1); 
■ the Contractor-provided Hamburg Wheel test results, if applicable; 
■ all required materials including aggregates, asphalt, and additives; and 
■ the mixture specifications. 

The Engineer will grant the Contractor conditional approval of JMF1 if the information provided on the paper 
copy of JMF1 indicates that the Contractor’s mixture design meets the specifications. When the Contractor 
does not provide Hamburg Wheel test with laboratory mixture design, 10 working days are allowed for 
conditional approval of JMF1. The Engineer will base full approval of JMF1 on the test results on mixture from 
the trial batch. 

Unless waived, the Engineer will determine the Micro-Deval abrasion loss in accordance with 

Section 3082.2.1.1.2., “Micro-Deval Abrasion.” If the Engineer’s test results are pending after two 
working days, conditional approval of JMF1 will still be granted within two working days of receiving 
JMF1. When the Engineer’s test results become available, they will be used for specification 
compliance. 

The Contractor is authorized to produce a trial batch after the Engineer grants conditional approval of JMF1. 

4.4.2.2.3. Hamburg Wheel Testing. At the Contractor’s request, the Department will perform the Hamburg Wheel 
test on the laboratory mixture in accordance with Tex-242-F to verify compliance with the Hamburg Wheel 
test requirement in accordance with Table 8. The Engineer will be allowed 10 working days to provide the 
Contractor with Hamburg Wheel results on the laboratory mixture design. 

4.4.2.2.4. Ignition Oven Correction Factors. The Engineer will use the split samples provided by the Contractor to 
determine the aggregate and asphalt correction factors for the ignition oven used for quality assurance 
testing during production in accordance with Tex-236-F, Part II. Provide correction factors that are not more 
than 12 mo. old. The Engineer will verify that the asphalt content correction factor takes into account the 
percent fibers in the mixture so that the fibers are excluded from the binder content determination. 

4.4.2.2.5. Testing the Trial Batch. The Engineer will sample and test the trial batch within one full working day to 
ensure that the mixture meets the requirements in accordance with Table 9. If the Contractor requests the 
option to have the Department perform the Hamburg Wheel test on the trial batch mixture, the Engineer will 
mold samples in accordance with Tex-242-F to verify compliance with the Hamburg Wheel test requirement 
in accordance with Table 8. 

The Engineer will have the option to perform Tex-530-C on the trial batch when shown on the plans. These 
results may be retained and used for comparison purposes during production. 

4.4.2.2.6. Full Approval of JMF1. The Engineer will grant full approval of JMF1 and authorize the Contractor to 
proceed with developing JMF2 if the Engineer’s results for the trial batch meet the requirements in 
accordance with Tables 7 and 8. 

The Engineer will notify the Contractor that an additional trial batch is required if the trial batch does not meet 
these requirements. 

4.4.2.2.7. Approval of JMF2. The Engineer will approve JMF2 within one working day if the mixture meets the 
requirements in accordance with Tables 7, 8, and 9. 

4.4.2.2.8. Approval of Lot 1 Production. The Engineer will authorize the Contractor to proceed with Lot 1 production 
(using JMF2). 

4.4.2.2.9. Approval of JMF3 and Subsequent JMF Changes. JMF3 and subsequent JMF changes are approved if 
they meet the master grading and asphalt binder content shown in accordance with Tables 7 and 8 and are 
within the operational tolerances of JMF2 in accordance with Table 9. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
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4.4.2.2.10. Binder Content Adjustments. For JMF2 and above, the Engineer may require the Contractor to adjust the 
target binder content by no more than 0.3% from the current JMF. 

4.5. Production Operations. Perform a new trial batch when the plant or plant location is changed. Take 
corrective action and receive approval to proceed after any production suspension for noncompliance to the 
specification.  

4.5.1. Storage and Heating of Materials. Do not heat the asphalt binder above the temperatures specified in 
Item 300, “Asphalts, Oils, and Emulsions,” or outside the manufacturer’s recommended values. Provide the 
Engineer with daily records of asphalt binder and hot-mix asphalt discharge temperatures (in legible and 
discernible increments) in accordance with Item 320, “Equipment for Asphalt Concrete Pavement,” unless 
otherwise directed. Do not store mixture for a period long enough to affect the quality of the mixture, nor in 
any case longer than 12 hr. unless otherwise approved. 

4.5.2. Mixing and Discharge of Materials. Notify the Engineer of the target discharge temperature and produce 
the mixture within 25°F of the target. Monitor the temperature of the material in the truck before shipping to 
ensure that it does not exceed the maximum production temperatures in accordance with Table 10. The 
Department will not pay for or allow placement of any mixture produced above the maximum production 
temperatures in accordance with Table 10. 

Table 10 
Maximum Production Temperature 

High-Temperature Binder Grade1 Max Production Temperature 

PG 76 345˚F 
A-R Binder 345˚F 

1. The high-temperature binder grade refers to the high-temperature grade of the virgin asphalt binder used to produce 
the mixture.  

Control the mixing time and temperature so that substantially all moisture is removed from the mixture before 
discharging from the plant. Determine the moisture content, if requested, by oven-drying in accordance with 
Tex-212-F, Part II, and verify that the mixture contains no more than 0.2% of moisture by weight. Obtain the 
sample immediately after discharging the mixture into the truck and perform the test promptly. 

4.6. Hauling Operations. Clean all truck beds before use to ensure that mixture is not contaminated. Use a 
release agent shown on the Department’s MPL to coat the inside bed of the truck when necessary. Do 
not use diesel or any release agent not shown on the Department’s MPL. 

Use equipment for hauling as defined in Section 3082.4.7.3.2., “Hauling Equipment.” Use other hauling 
equipment only when allowed. 

4.7. Placement Operations. Collect haul tickets from each load of mixture delivered to the project and provide the 
Department’s copy to the Engineer approximately every hour, or as directed. Use a hand-held thermal camera 
or infrared thermometer, when a thermal imaging system is not used, to measure and record the internal 
temperature of the mixture as discharged from the truck or Material Transfer Device (MTD) before or as the 
mix enters the paver and an approximate station number or GPS coordinates on each ticket. Calculate the 
daily yield and cumulative yield for the specified lift and provide to the Engineer at the end of paving 
operations for each day unless otherwise directed. The Engineer may suspend production if the Contractor 
fails to produce and provide haul tickets and yield calculations by the end of paving operations for each day. 

Prepare the surface by removing raised pavement markers and objectionable material such as moisture, dirt, 
sand, leaves, and other loose impediments from the surface before placing mixture. Remove vegetation from 
pavement edges. Do not allow any loose mixture onto the prepared surface before application of the membrane. 
Place the mixture to meet the typical section requirements and produce a smooth, finished surface with a 
uniform appearance and texture. Offset longitudinal joints of successive courses of hot-mix by at least 6 in. 
Place mixture so that longitudinal joints on the surface course coincide within 6-in. of lane lines and are not 
placed in the wheel path, or as directed, and offset longitudinal joints of successive courses of hot-mix by at 
least 6-in. Ensure that all finished surfaces will drain properly. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
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4.7.1. Weather Conditions. 

4.7.1.1. When Using a Thermal Imaging System. The Contractor may pave any time the roadway is dry and the 
roadway surface temperature is at least 60°F unless otherwise approved or as shown on the plans; however, 
the Engineer may restrict the Contractor from paving if the ambient temperature is likely to drop below 32°F 
within 12 hr. of paving. Place mixtures when weather conditions and moisture conditions of the roadway surface 
are suitable as determined by the Engineer. Provide output data from the thermal imaging system to 
demonstrate to the Engineer that no recurring severe thermal segregation exists in accordance with Section 
3082.4.7.3.1.2., “Thermal Imaging System.” 

Produce mixture with a target discharge temperature higher than 300°F and with a compaction aid to facilitate 
compaction when the air temperature is 70°F and falling. 

4.7.1.2. When Not Using a Thermal Imaging System. When using a thermal camera instead of the thermal imaging 
system, place mixture when the roadway surface temperature is at or above 70°F unless otherwise approved 
or as shown on the plans. Measure the roadway surface temperature with a hand-held thermal camera or 
infrared thermometer. Place mixtures only when weather conditions and moisture conditions of the roadway 
surface are suitable as determined by the Engineer. The Engineer may restrict the Contractor from paving if 
the air temperature is 60°F and falling. 

Produce mixture with a target discharge temperature higher than 300°F and with a compaction aid to 
facilitate compaction when the air temperature is 70°F and falling. 

4.7.2. Application of Membrane. Apply the membrane at the rates in accordance with Table 11 unless otherwise 
directed. Spray the membrane using a metered mechanical pressure spray bar at a temperature of 140°F to 
180°F. Monitor the membrane application rate and make adjustments to the rate when directed. Verify that 
the spray bar is capable of applying the membrane at a uniform rate across the entire paving width. Apply 
adequate overlap of the tack coat in the longitudinal direction during placement of the mat to ensure bond of 
adjacent mats, unless otherwise directed. Unless otherwise directed, avoid tacking the vertical faces of 
adjacent PFC mats in the longitudinal direction to avoid restricting lateral drainage. Apply tack coat to all 
transverse joints. Do not let the wheels or other parts of the paving machine contact the freshly applied 
membrane. Do not dilute the membrane at the terminal, in the field, or at any other location before use. Do 
not allow any loose mixture onto the prepared surface before application of the membrane. 

 

Table 11 
Membrane Application Rate Limits, (Gal. per square yard) 

Mix Type Lift Thickness Membrane Rate 
 

Permeable Friction Course 

1-1/2 in. 0.30–0.33 
1-1/4 in. 0.27–0.30 

1 in. 0.25–0.28 
3/4 in. 0.22–0.25 

 
Thin Bonded Friction Course 

3/4 in. 0.17–0.27 
5/8 in. 0.16–0.24 
1/2 in. 0.14–0.20 

4.7.2.1. Non-uniform Application of Membrane. Stop application if it is not uniform due to streaking, ridging, pooling, 
or flowing off the roadway surface. Verify equipment condition including plugged nozzles on the spray bar, 
operating procedures, application temperature, and material properties. Determine and correct the cause of 
non-uniform application. 

4.7.2.2. Test Strips. The Engineer may perform independent tests to confirm Contractor compliance and may require 
testing differences or failing results to be resolved before resuming production. 

The Engineer may cease operations and require construction of test strips at the Contractor’s expense if any of 
the following occurs: 

■ non-uniformity of application continues after corrective action; 
■ in three consecutive shots, application rate differs by more than 0.03 gal. per square yard from the rate 
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directed; or 
■ any shot differs by more than 0.05 gal. per square yard from the rate directed. 

The Engineer will approve the test strip location. The Engineer may require additional test strips until the 
membrane application meets specification requirements.  

4.7.3. Lay-Down Operations. Use the placement temperature in accordance with Table 12 to establish the minimum 
placement temperature of the mixture delivered to the paving operation. 

 
Table 12 

Min Mixture Placement Temperature 

High-Temperature Binder Grade1 
Min Placement Temperature  

(Before Entering Paving Operation)2,3 

PG 76 280˚F 
A-R Binder 280˚F 

1. The high-temperature binder grade refers to the high-temperature grade of the virgin asphalt binder used to produce 
the mixture.   

2. The mixture temperature must be measured using a hand-held thermal camera or infrared thermometer nearest to the 
point of entry of the paving operation. 

3. Minimum placement temperatures may be reduced 10°F if using a compaction aid. 

4.7.3.1. Thermal Profile. Use a hand-held thermal camera or a thermal imaging system to obtain a continuous 
thermal profile in accordance with Tex-244-F. Thermal profiles are not applicable in areas described in 
Section 3082.4.9.8., “Miscellaneous Areas.” 

4.7.3.1.1. Thermal Segregation. 

4.7.3.1.1.1.  Moderate. Any areas that have a temperature differential greater than 25°F, but not exceeding 50°F. 

4.7.3.1.1.2.  Severe. Any areas that have a temperature differential greater than 50°F. 

4.7.3.1.2. Thermal Imaging System. Review the output results when a thermal imaging system is used, and provide 
the report described in Tex-244-F to the Engineer daily unless otherwise directed. Modify the paving 
process as necessary to eliminate any recurring (moderate or severe) thermal segregation identified by the 
thermal imaging system.  

The Engineer may suspend subsequent paving operations if the Contractor cannot successfully modify the 
paving process to eliminate recurring severe or moderate thermal segregation.  

Provide the Engineer with electronic copies of all daily data files that can be used with the thermal imaging 
system software to generate temperature profile plots daily or as requested by the Engineer. 

4.7.3.1.3. Thermal Camera. When using the thermal camera instead of the thermal imaging system, take immediate 
corrective action to eliminate recurring moderate thermal segregation when a hand-held thermal camera is 
used. Provide the Engineer with the thermal profile of every sublot within one working day of the completion of 
each lot. When requested by the Engineer, provide the electronic files generated using the thermal camera. Report 
the results of each thermal profile in accordance with Section 3082.4.2., “Reporting and Responsibilities.” The 
Engineer will use a hand-held thermal camera to obtain a thermal profile at least once per project unless the 
thermal imaging system is used. Suspend operations and take immediate corrective action to eliminate severe 
thermal segregation unless otherwise directed. Resume operations when the Engineer determines that 
subsequent production will meet the requirements of this Section. 

4.7.3.2. Hauling Equipment. Use live bottom or end dump trucks to haul and transfer mixture; however, with 
exception of paving miscellaneous areas, end dump trucks are only allowed when used in conjunction with 
an MTD with remixing capability or when a thermal imaging system is used unless otherwise allowed. 

4.7.3.3. Screed Heaters. Turn off screed heaters to prevent overheating of the mat if the paver stops for more than 
5 min. The Engineer may evaluate the suspect area in accordance with Section 3082.4.9.9., “Recovered 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
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Asphalt Dynamic Shear Rheometer (DSR),” if the screed heater remains on for more than 5 min. while the 
paver is stopped. 

4.8. Compaction. Roll the freshly placed mixture with as many steel-wheeled rollers as necessary, operated in 
static mode, to seat the mixture without excessive breakage of the aggregate and to provide a smooth 
surface and uniform texture. Do not use pneumatic rollers. Use the control strip method given in Tex-207-F, 
Part IV, to establish the rolling pattern. Moisten the roller drums thoroughly with a soap and water solution to 
prevent adhesion. Use only water or an approved release agent on rollers, tamps, and other compaction 
equipment unless otherwise directed. 

For PFC mixtures, use Tex-246-F to test and verify that the compacted mixture has adequate permeability. 
Measure the water flow once per sublot at locations directed by the Engineer. The water flow rate should be less than 
20 sec. Investigate the cause of the water flow rate test failures and take corrective actions during production 
and placement to ensure the water flow rate is less than 20 sec. Suspend production if two consecutive water 
flow rate tests fail unless otherwise approved. Resume production after the Engineer approves changes to 
production or placement methods. 

Complete all compaction operations before the pavement temperature drops below 180°F unless otherwise 
allowed. The Engineer may allow compaction with a light finish roller operated in static mode for pavement 
temperatures below 180°F. 

Allow the compacted pavement to cool to 160°F or lower before opening to traffic unless otherwise directed. 
Sprinkle the finished mat with water or limewater, when directed, to expedite opening the roadway to traffic. 

4.9. Acceptance Plan. Sample and test the hot-mix on a lot and sublot basis.  

4.9.1. Referee Testing. The Materials and Tests Division is the referee laboratory. The Contractor may request 
referee testing if the differences between Contractor and Engineer test results exceed the operational 
tolerances in accordance with Table 9 and the differences cannot be resolved. The Contractor may also 
request referee testing if the Engineer’s test results require suspension of production and the Contractor’s 
test results are within specification limits. Make the request within five working days after receiving test 
results and cores from the Engineer. Referee tests will be performed only on the sublot in question and only 
for the particular tests in question. Allow 10 working days from the time the referee laboratory receives the 
samples for test results to be reported. The Department may require the Contractor to reimburse the 
Department for referee tests if more than three referee tests per project are required and the Engineer’s test 
results are closer to the referee test results than the Contractor’s test results. 

4.9.2. Production Acceptance. 

4.9.2.1. Production Lot. A production lot consists of four equal sublots. The default quantity for Lot 1 is 1,000 ton; 
however, when requested by the Contractor, the Engineer may increase the quantity for Lot 1 to no more 
than 2,000 ton. The Engineer will select subsequent lot sizes based on the anticipated daily production such 
that approximately three to four sublots are produced each day. The lot size will be between 1,000 ton and 
4,000 ton. The Engineer may change the lot size before the Contractor begins any lot. 

4.9.2.1.1. Incomplete Production Lots. If a lot is begun but cannot be completed, such as on the last day of 
production or in other circumstances deemed appropriate, the Engineer may close the lot. Close all lots 
within five working days unless otherwise allowed. 

4.9.2.2. Production Sampling. 

4.9.2.2.1. Mixture Sampling. Obtain hot-mix samples from trucks at the plant in accordance with Tex-222-F. The 
sampler will split each sample into three equal portions in accordance with Tex-200-F and label these 
portions as “Contractor,” “Engineer,” and “Referee.” The Engineer will perform or witness the sample 
splitting and take immediate possession of the samples labeled “Engineer” and “Referee.” The Engineer will 
maintain the custody of the samples labeled “Engineer” and “Referee” until the Department’s testing is 
completed. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
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4.9.2.2.1.1. Random Sample. At the beginning of the project, the Engineer will select random numbers for all 
production sublots. Determine sample locations in accordance with Tex-225-F. Take one sample for each 
sublot at the randomly selected location. The Engineer will perform or witness the sampling of production 
sublots. 

4.9.2.2.1.2. Blind Sample. For one sublot per lot, the Engineer will obtain and test a “blind” sample instead of the  
 random sample collected by the Contractor. Test either the “blind” or the random sample; however, referee  
 testing (if applicable) will be based on a comparison of results from the “blind” sample. The location of the  
 Engineer’s “blind” sample will not be disclosed to the Contractor. The Engineer’s “blind” sample may be 
 randomly selected in accordance with Tex-225-F for any sublot or selected at the discretion of the Engineer. 
 The Engineer will use the Contractor’s split sample for sublots not sampled by the Engineer. 

4.9.2.2.2. Informational Hamburg and Overlay Testing. Select one random sublot from Lot 2 or higher for Hamburg 
and Overlay testing during the first week of production. Obtain and provide the Engineer with approximately 
90 lb. of mixture, sampled in accordance with Tex-222-F, in sealed containers, boxes, or bags labeled with 
the Control-Section-Job (CSJ), mixture type, lot, and sublot number. The Engineer will ship the mixture to 
the Materials and Tests Division for Hamburg and Overlay testing. Results from these tests will not be used 
for specification compliance. 

4.9.2.2.3. Asphalt Binder Sampling. Obtain a 1-qt. (1 gal. for A-R binder) sample of the asphalt binder witness by the 
 Engineer for each lot of mixture produced. The Contractor will notify the Engineer when the sampling will occur. 
 Obtain the sample at approximately the same time the mixture random sample is obtained. Sample from a 
 port located immediately upstream from the mixing drum or pug mill and upstream from the introduction of 
 any additives in accordance with Tex-500-C, Part II. Label the can with the corresponding lot and sublot 
 numbers, producer, producer facility, grade, district, date sampled, and project information including 
 highway and CSJ. The Engineer will retain these samples for one year. The Engineer may also obtain 
 independent samples. If obtaining an independent asphalt binder sample and upon request of the 
 Contractor, the Engineer will split a sample of the asphalt binder with the Contractor.  

At least once per project, the Engineer will collect split samples of each binder grade and source used. The 
Engineer will submit one split sample to the Materials and Tests Division to verify compliance with Item 300, 
“Asphalts, Oils, and Emulsions” and will retain the other split sample for 1 yr. 

4.9.2.3. Membrane Sampling. The Engineer will obtain a 1-qt. sample of the polymer modified emulsion for each lot of 
mixture produced in accordance with Tex-500-C, Part III. The Engineer will notify the Contractor when the 
sampling will occur and will witness the collection of the sample. Obtain the sample at approximately the same 
time the mixture random sample is obtained. Label the can with the corresponding lot and sublot numbers, 
producer, producer facility, grade, district, date sampled, and project information including highway and CSJ. 
The Engineer will retain theses samples for two months. 

At least once per project, the Engineer will collect split samples of the polymer modified emulsion. The Engineer 
will submit one split sample to the Materials and Tests Division to verify compliance with Item 300, “Asphalts, 
Oils, and Emulsions” and will retain the other split sample for two months. The Engineer may test as often as 
necessary to ensure the residual of the emulsion is greater than or equal to the specification requirement in 
Item 300, “Asphalts, Oils, and Emulsions.” 

4.9.2. Production Testing. The Contractor and Engineer must perform production tests in accordance with 
Table 13. The Contractor has the option to verify the Engineer’s test results on split samples provided by 
the Engineer. Determine compliance with operational tolerances in accordance with Table 9 for all sublots. 

 
At any time during production, the Engineer may require the Contractor to verify the following based on 
quantities used: 
■ lime content (within ±0.1% of JMF), when PG binder is specified; 
■ fiber content (within ±0.03% of JMF), when PG binder is specified; and 
■ CRM content (within ±1.5% of JMF), when A-R binder is specified. 

Maintain the in-line measuring device when A-R binder is specified to verify the A-R binder viscosity between 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
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2,500 and 4,000 centipoise at 350°F unless otherwise approved. Record A-R binder viscosity at least once 
per hour and provide the Engineer with a daily summary unless otherwise directed. 

If the aggregate mineralogy is such that Tex-236-F Part I does not yield reliable results, the Engineer may 
allow alternate methods for determining the asphalt content and aggregate gradation. The Engineer will 
require the Contractor to provide evidence that results from Tex-236-F, Part I are not reliable before permitting 
an alternate method unless otherwise allowed. Use the applicable test procedure as directed if an alternate 
test method is allowed. 

Table 13 
Production and Placement Testing Frequency 

Description Test 
Method 

Min Contractor 
Testing Frequency 

Min Engineer 
Testing 

Frequency 

Individual % retained for sieve 
sized larger than #200 

 
Tex-200-F 

 
1 per sublot 

 
1 per 12 sublots 

% passing the #200 sieve 

Laboratory-molded density, % Tex-207-F, Part VIII 1 per sublot 1 per lot 

Asphalt binder content1, % Tex-236-F, Part I2 1 per sublot 1 per lot 

Drain-down, % Tex-235-F 1 per sublot 1 per 12 sublots 

Boil test3 Tex-530-C 1 per project 1 per project 

Membrane application rate Tex-247-F 1 per lot 1 per 12 sublots 

Moisture content Tex-212-F, Part II When directed 1 per project 

Cantabro loss, % Tex-245-F 
1 per project 

(sample only) 1 per project 

Overlay test Tex-248-F 
1 per project 

(sample only) 10 
 

1 per project4 

Hamburg Wheel test Tex-242-F 
1 per project 

(sample only)10 1 per project4 

Water flow test5 Tex-246-F 1 per sublot 1 per project 

Asphalt binder sampling Tex-500-C, Part II 
1 per lot  

(sample only)6 1 per project 

Membrane sampling 
and testing Tex-500-C, Part III N/A 1 per project 

Thermal profile Tex-244-F 1 per sublot7,8,9 1 per project8 

1. May be obtained from asphalt mass flow meter readouts as determined by the Engineer. 
2. Ensure the binder content determination excludes fibers. 
3. When shown on the plans.  
4. When required according to mixture type and requirements in accordance with Table 8. 
5. Only required for PFC mixtures. 
6. Obtain samples witness by the Engineer. The Engineer will retain these samples for 1 yr. 
7. To be performed in the presence of the Engineer when using the thermal camera, unless otherwise approved. 
8. Not required when a thermal imaging system is used. 
9. When using the thermal imaging system, the test report must include the temperature measurements taken in 

accordance with Tex-244-F. 
10. Testing performed by the Materials and Tests Division for informational purposes only. 

4.9.3. Operational Tolerances. Control the production process within the operational tolerances in accordance 
with Table 9. Suspend production and placement operations when production or placement test results 
exceed the tolerances in accordance with Table 9 unless otherwise allowed. The Engineer will allow 
suspended production to resume when test results or other information indicates the next mixture produced 
will be within the operational tolerances. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit247.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit245.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
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4.9.4. Individual Loads of Hot-Mix. The Engineer can reject individual truckloads of hot-mix. When a load of hot- 
mix is rejected for reasons other than temperature, contamination, or excessive uncoated particles, the 
Contractor may request that the rejected load be tested. Make this request within 4 hr. of rejection. The 
Engineer will sample and test the mixture. If test results are within the operational tolerances in accordance 
with Table 9 , payment will be made for the load. If test results are not within operational tolerances, no 
payment will be made for the load. 

4.9.5. Placement Acceptance. 

4.9.6. Placement Lot. A placement lot consists of four placement sublots. A placement sublot consists of the area 
placed during a production sublot.  

4.9.7. Miscellaneous Areas. Miscellaneous areas include areas that typically involve significant handwork or 
discontinuous paving operations such as driveways, mailbox turnouts, crossovers, gores, spot level-up 
areas, and other similar areas. The specified layer thickness is based on the rate of 90 lb. per square yard 
for each inch of pavement unless another rate is shown on the plans. Miscellaneous areas are not subject 
to thermal profiles testing. 

4.9.8. Recovered Asphalt Dynamic Shear Rheometer (DSR). The Engineer may take production samples or 
cores from suspect areas of the project to determine recovered asphalt properties. Asphalt binders with an 
aging ratio greater than 3.5 do not meet the requirements for recovered asphalt properties and may be 
deemed defective when tested and evaluated by the Materials and Tests Division. The aging ratio is the 
DSR value of the extracted binder divided by the DSR value of the original unaged binder. Obtain DSR 
values in accordance with AASHTO T 315 at the specified high temperature performance grade of the 
asphalt. The Engineer may require removal and replacement of the defective material at the Contractor’s 
expense. The asphalt binder will be recovered for testing from production samples or cores in accordance 
with Tex-211-F. 

4.9.9. Irregularities. Identify and correct irregularities including segregation, rutting, raveling, flushing, fat spots, mat 
slippage, irregular color, irregular texture, roller marks, tears, gouges, streaks, uncoated aggregate particles, 
or broken aggregate particles. The Engineer may also identify irregularities, and in such cases, the Engineer 
will promptly notify the Contractor. If the Engineer determines that the irregularity will adversely affect 
pavement performance, the Engineer may require the Contractor to remove and replace (at the Contractor’s 
expense) areas of the pavement that contain irregularities. The Engineer may also require the Contractor to 
remove and replace (at the Contractor’s expense) areas where the mixture does not bond to the existing 
pavement.  

If irregularities are detected, the Engineer may require the Contractor to immediately suspend operations or 
may allow the Contractor to continue operations for no more than one day while the Contractor is taking 
appropriate corrective action. 

4.9.10. Exempt Production. When the anticipated daily production is less than 100 ton, all QC and QA sampling 
and testing are waived. The Engineer may deem the mixture as exempt production for the following 
conditions: 

■ anticipated daily production is more than 100 ton but less than 250 ton; 
■ total production for the project is less than 2,500 ton; 
■ when mutually agreed between the Engineer and the Contractor; or 
■ when shown on the plans. 

 
For exempt production, the Contractor is relieved of all production and placement sampling and testing 
requirements. All other specification requirements apply, and the Engineer will perform acceptance tests for 
production and placement in accordance with Table 13. 
For exempt production: 
■ produce, haul, place, and compact the mixture as directed by the Engineer; and 
■ control mixture production to yield a laboratory-molded density that is within ±1.0% of the target density 

as tested by the Engineer. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit211.pdf
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4.9.11. Ride Quality. Measure ride quality in accordance with Item 585, “Ride Quality for Pavement Surfaces,” 
unless otherwise shown on the plans. 

 
 

5. MEASUREMENT 

5.1. PFC Hot-Mix Asphalt. Permeable friction course (PFC) hot-mix will be measured by the ton of composite 
mixture, which includes asphalt, aggregate, and additives. Measure the weight on scales in accordance with 
Item 520, “Weighing and Measuring Equipment.” 

5.2. TBFC Hot-Mix Asphalt. Thin bonded friction course (TBFC) hot-mix will be measured by the ton of 
composite mixture, which includes asphalt, aggregate, and additives. Measure the weight on scales in 
accordance with Item 520, “Weighing and Measuring Equipment.” 

5.3. Membrane. Membrane material will be measured by volume. Membrane material will be measured at the 
applied temperature by strapping the tank before and after road application and determining the net volume 
in gallons from the distributor’s calibrated strap stick. The Engineer will witness all operations for volume 
determination. All membrane will be measured by the gallon applied, in the accepted membrane. 

 
 

6. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
Section 3082.5.1., “PFC Hot-Mix Asphalt,” will be paid for at the unit bid price for “Permeable friction course” 
of the mixture type, SAC, and binder specified. These prices are full compensation for surface preparation, 
removing pavement marking and markers, materials, placement, equipment, labor, tools, and incidentals. 

The work performed and materials furnished in accordance with this Item and measured as provided under 
Section 3082.5.2., “TBFC Hot-Mix Asphalt,” will be paid for at the unit bid price for “Thin bonded friction 
course” of the mixture type, SAC, and binder specified. These prices are full compensation for surface 
preparation, removing pavement marking and markers, materials, placement, equipment, labor, tools, and 
incidentals. 

The work performed and materials furnished in accordance with this Item and measured as provided under 
Section 3082.5.3., “Membrane,” will be paid for at the unit bid price for “Membrane” of the membrane 
material provided. These prices are full compensation for materials, placement, equipment, labor, tools, 
and incidentals. 

Trial batches will not be paid for unless they are included in pavement work approved by the Department. 

Payment adjustment for ride quality will be determined in accordance with Item 585, “Ride Quality for 
Pavement Surfaces.” 
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Special Specification 3084 

Bonding Course 

1. DESCRIPTION 

Construct a bonding course where improved bonding is needed using a Tracking-Resistant Asphalt Interlayer 
(TRAIL) or a Spray Applied Underseal Membrane, applied before the placement of a new hot-mix asphalt 
concrete pavement. 

2. MATERIALS 

2.1. Furnish the materials for one of the following two options: 

2.1.1. TRAIL. Furnish asphalt material described as “tack” for typical use in the TRAIL Material Producer List. Do 
not dilute emulsified asphalts at the terminal, in the field, or at any other location before use. 

2.1.2. Spray Applied Underseal Membrane. Furnish asphalt material meeting the requirements of Special 
Specification 3002, “Spray Applied Underseal Membrane.” Do not dilute emulsified asphalts at the terminal, 
in the field, or at any other location before use. 

2.2. Furnish the material for applying tack coat to all miscellaneous contact surfaces when approved by the 
Engineer: 

2.2.1. Miscellaneous Tack. FurnishTRAIL asphalt, CSS-1H, SS-1H, or a PG binder with a minimum high-
temperature of PG 58 for tack coat binder in accordance with Item 300, “Asphalts, Oils, and Emulsions.” Do 
not dilute emulsified asphalts at the terminal, in the field, or at any other location before use. 

2.3. Sampling. The Engineer will witness the collection of at least one sample of each asphalt binder per project 
in accordance with Tex-500-C, Part III, and test it to verify compliance with Item 300, “Asphalts, Oils, and 
Emulsions” or Special Specification 3002, “Spray Applied Underseal Membrane.”  

3. EQUIPMENT 

3.1. TRAIL. Provide the equipment recommended by the producer. 

3.2. Spray Applied Underseal Membrane. Provide in accordance with Special Specification 3002, “Spray 
Applied Underseal Membrane.” 

4. CONSTRUCTION 

4.1. Preparation. Remove existing raised pavement markers. Repair any damage incurred by removal as 
directed. Remove dirt, dust, or other harmful material before sealing. When shown on the plans, remove 
vegetation and blade pavement edges. When approved by the Engineer, apply a thin, uniform coating of 
Miscellaneous Tack to all miscellaneous contact surfaces such as curbs, structures, and manholes. Prevent 
splattering of the tack coat when placed adjacent to curb, gutter, and structures. 

4.2. Test Strips. When required by the Engineer, perform a test strip of TRAIL at a location on or near the project 
as directed. Allow the strip to cure for a maximum of 30 min. Drive over the test strip with equipment used 
during laid-down construction to simulate the effect of paving equipment. There should be no evidence of 
tracking or picking up of the TRAIL material on the wheels of the equipment. 
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4.3. TRAIL.  Perform the following construction methods when applying a TRAIL for a bonding course: 

4.3.1. Placement. Uniformly apply the TRAIL material to all areas where mix will be placed, including joints, at the 
rate shown on the plans or as directed, within 15°F of the approved temperature, and not above the 
maximum allowable temperature. Unless otherwise directed, uniformly apply the TRAIL material at a 
minimum rate specified on the plans. The Engineer may adjust the application rate, taking into consideration 
the existing pavement surface conditions. 

4.4. Spray Applied Underseal Membrane. Place in accordance with Special Specification 3002, “Spray Applied 
Underseal Membrane.”  

4.4.1. Placement. Do not allow any loose mixture onto the prepared surface before application of the membrane. 
Unless otherwise directed, uniformly apply the membrane to all areas where mix will be placed, including 
joints, at the rate shown on the plans. Unless otherwise directed, uniformly apply the membrane at the 
minimum rate specified on the plans. The Engineer may adjust the application rate, taking into consideration 
the existing pavement surface conditions. 

4.5. Informational Shear Test. Obtain one set of full depth core specimens per project in accordance with Tex-
249-F within one working day of the time the lot placement is completed. The Engineer will select the core 
locations. Provide the cores to the Engineer in a container labeled with the Control-Section-Job (CSJ) and lot 
number. The district will determine the shear bond strength between the two bonded pavement layers in 
accordance with Tex-249-F. Results from these tests will not be used for specification compliance.    

4.6. Quality Control. Stop application if it is not uniform due to streaking, ridging, pooling, or flowing off the 
roadway surface. Verify equipment condition, operating procedures, application temperature, and material 
properties. Determine and correct the cause of non-uniform application.  

The Engineer may perform independent tests to confirm contractor compliance and may require testing 
differences or failing results to be resolved before resuming production. 

The Engineer may stop the application and require construction of test strips at the Contractor’s expense if 
any of the following occurs: 

 Non-uniformity of application continues after corrective action; 
 Evidence of tracking or picking up of the TRAIL; 
 In 3 consecutive shots, application rate differs by more than 0.02 gal. per square yard from the rate 

directed; or 
 Any shot differs by more than 0.04 gal. per square yard from the rate directed. 

The Engineer will approve the test strip location. The Engineer may require additional test strips until surface 
treatment application meets specification requirements. 

5. MEASUREMENT 

5.1. Volume. The asphalt material, including all components, will be measured at the applied temperature by 
strapping the tank before and after road application and determining the net volume from the calibrated 
distributor. The Engineer will witness all strapping operations for volume determination. All asphalt material, 
including emulsions, will be measured by the gallon applied.  

The Engineer may allow the use of a metering device to determine the asphalt volume used and application 
rate if the device is accurate to within 1.5% of the strapped volume. 

6. 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 bid price for “Bonding Course.” These prices are full compensation 
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for all materials, Miscellaneous Tack used for miscellaneous contact surfaces, equipment, labor, tools, and 
incidentals necessary to complete the work. 

 

 

 

 

 

 



3096 

1 - 17 12-21 
Statewide 

 

Special Specification 3096 

Asphalts, Oils, and Emulsions  

1. DESCRIPTION 

Provide asphalt cements, cutback and emulsified asphalts, performance-graded asphalt binders, and other 
miscellaneous asphalt materials as specified on the plans. 

2. MATERIALS 

Provide asphalt materials that meet the stated requirements when tested in conformance with the referenced 
Department, AASHTO, and ASTM test methods. Use asphalt containing recycled materials only if the 
recycled components meet the requirements of Article 6.9., “Recycled Materials.” Provide asphalt materials 
that the Department has preapproved for use in accordance with Tex-545-C, “Asphalt Binder Quality 
Program.”    

Inform the Department of all additives or modifiers included in the asphalt binder as part of the facility quality 
plan, as required by Tex-545-C, “Asphalt Binder Quality Program,” and provide that information to 
Department personnel. The Department reserves the right to prohibit the use of any asphalt additive or 
modifier. 

Limit the use of polyphosphoric acid to no more than 0.5% by weight of the asphalt binder.  

The use of re-refined engine oil bottoms is prohibited. 

Acronyms used in this Item are defined in Table 1. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph545.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph545.pdf
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Table1 
Acronyms 

Acronym Definition 

Test Procedure Designations 

Tex Department 
T or R AASHTO 
D ASTM 

Polymer Modifier Designations 

P polymer-modified 
SBR or L styrene-butadiene rubber (latex) 
SBS styrene-butadiene-styrene block co-polymer 
TR tire rubber (from ambient temperature grinding of truck and 

passenger tires) 

AC asphalt cement 

AE asphalt emulsion 

AE-P asphalt emulsion prime 

A-R asphalt-rubber 

C cationic 

EAP&T emulsified asphalt prime and tack 

EBL emulsified bonding layer 

FDR full depth reclamation 

H-suffix harder residue (lower penetration) 

HF high float 

HY high yield 

MC medium-curing 

MS medium-setting 

PCE prime, cure, and erosion control 

PG performance grade 

RC rapid-curing 

RS rapid-setting 

S-suffix stockpile usage 

SCM special cutback material 

SS slow-setting 

SY standard yield 

TRAIL tracking resistant asphalt interlayer 

2.1. Asphalt Cement. Provide asphalt cement that is homogeneous, water-free, and nonfoaming when heated to 
347°F, and meets the requirements in Table 2. 

 
Table 2 

Asphalt Cement 

Property 
Test 

Procedure 

Viscosity Grade 

AC-0.6 AC-1.5 AC-3 AC-5 AC-10 

Min Max Min Max Min Max Min Max Min Max 

Viscosity T 202           
 140°F, poise  40 80 100 200 250 350 400 600 800 1,200 
 275°F, poise  0.4 – 0.7 – 1.1 – 1.4 – 1.9 – 

Penetration, 77°F, 100g, 
5 sec. 

T 49 350 – 250 – 210 – 135 – 85 – 

Flash point, C.O.C., °F T 48 425 – 425 – 425 – 425 – 450 – 

Solubility in 
trichloroethylene, % 

T 44 99.0 – 99.0 – 99.0 – 99.0 – 99.0 – 

Spot test Tex-509-C Neg. Neg. Neg. Neg. Neg. 

Tests on residue from 
RTFOT: T 240           

 Viscosity, 140°F, poise T 202 – 180 – 450 – 900 – 1,500 – 3,000 
 Ductility,1 77°F  

T 51 100 – 100 – 100 – 100 – 100 – 
   5 cm/min., cm 

1. If AC-0.6 or AC-1.5 ductility at 77°F is less than 100 cm, material is acceptable if ductility at 60°F is 
more than 100 cm. 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph501.pdf


3096 

3 - 17 12-21 
Statewide 

2.2. Polymer-Modified Asphalt Cement. Provide polymer-modified asphalt cement that is smooth, 
homogeneous, and meets the requirements Table 3. Supply samples of the base asphalt cement and 
polymer additives if requested. 

 
Table 3 

Polymer-Modified Asphalt Cement 

Property Test 
Procedure 

Polymer-Modified Viscosity Grade 

AC-12-5TR NT-HA1 AC-15P AC-20XP AC-10-2TR AC-20-5TR 

Min Max Min Max Min Max Min Max Min Max Min Max 

Polymer  TR – SBS SBS TR TR 

Polymer content, % 
(solids basis) 

Tex-533-C 
or Tex-553-C 

5.0 – – – 3.0 – – – 2.0 – 5.0 – 

Dynamic shear, 

G*/sin, 82°C, 
10 rad/s, kPa 

T 315   1.0 –         

Dynamic shear, 

G*/sin, 64°C, 
10 rad/s, kPa 

T 315 – – – – – – 1.0 – – – 1.0 – 

Dynamic shear, 

G*/sin, 58°C, 
10 rad/s, kPa 

T 315 1.0 – – – – – – – 1.0 – – – 

Viscosity              
   140°F, poise T 202 1,200 –   1,500 – 2,000 – 1,000 – 2,000 – 
   275°F, poise T 202   – 4,000 – 8.0 – – – 8.0 – 10.0 

Penetration, 77°F, 
100 g, 5 sec. 

T 49 110 150 – 25 100 150 75 115 95 130 75 115 

Ductility, 5cm/min., 
39.2°F, cm 

T 51     – – – – – – – – 

Elastic recovery, 
50°F, % 

Tex-539-C 55 –   55 – 55 – 30 – 55 – 

Softening point, °F T 53 113 – 170 – – – 120 – 110 – 120 – 

Polymer separation, 
5 hr. 

Tex-540-C None   None None None None 

Flash point, C.O.C., 
°F 

T 48 425 – 425 – 425 – 425 – 425 – 425 – 

Tests on residue 
from RTFOT aging 
and pressure aging: 

T 240 
and R 28 

            

   Creep stiffness T 313             
      S, -18°C, MPa  – 300 – – – 300 – 300 – 300 – 300 
      m-value, -18°C  0.300 – – – 0.300 – 0.300 – 0.300 – 0.300 – 

1. Non-Tracking Hot Applied Tack Coat - TRAIL product 

 

2.3. Cutback Asphalt. Provide cutback asphalt that meets the requirements of Tables 4, 5, and 6, for the 
specified type and grade. Supply samples of the base asphalt cement and polymer additives if requested. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph533.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph553.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph539.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph540.pdf
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Table 4 
Rapid-Curing Cutback Asphalt 

Property 
Test 

Procedure 
Type–Grade 

  RC-250 RC-800 RC-3000 

Min Max Min Max Min Max 

Kinematic viscosity, 140°F, cSt T 201 250 400 800 1,600 3,000 6,000 

Water, % D95 – 0.2 – 0.2 – 0.2 

Flash point, T.O.C., °F T 79 80 – 80 – 80 – 

Distillation test: T 78       
Distillate, percentage by volume of total             
distillate to 680°F        

to 437°F  40 75 35 70 20 55 
to 500°F  65 90 55 85 45 75 
to 600°F  85 – 80 – 70 – 

      Residue from distillation, volume %  70 – 75 – 82 – 

Tests on distillation residue:        
Viscosity, 140°F, poise T 202 600 2,400 600 2,400 600 2,400 
Ductility, 5 cm/min., 77°F, cm T 51 100 – 100 – 100 – 
Solubility in trichloroethylene, % T 44 99.0 – 99.0 – 99.0 – 

      Spot test Tex-509-C Neg. Neg. Neg. 

 
 

Table 5 
Medium-Curing Cutback Asphalt 

Property Test 
Procedure 

Type–Grade 

MC-30 MC-250 MC-800 MC-3000 

Min Max Min Max Min Max Min Max 

Kinematic viscosity, 
140°F, cSt 

T 201 30 60 250 500 800 1,600 3,000 6,000 

Water, % D95 – 0.2 – 0.2 – 0.2 – 0.2 

Flash point, T.O.C., °F T 79 95 – 122 – 140 – 149 – 

Distillation test: T 78         
    Distillate, percentage by    

volume of total distillate 
to 680°F 

         

to 437°F  – 35 – 20 – – – – 
to 500°F  30 75 5 55 – 40 – 15 
to 600°F  75 95 60 90 45 85 15 75 

Residue from 
distillation, volume % 

 50 – 67 – 75 – 80 – 

Tests on distillation 
residue: 

         

    Viscosity, 140°F, poise T 202 300 1,200 300 1,200 300 1,200 300 1,200 
    Ductility, 5 cm/min.,   

77°F, cm 
T 51 100 – 100 – 100 – 100 – 

Solubility in 
trichloroethylene, % 

T 44 99.0 – 99.0 – 99.0 – 99.0 – 

Spot test Tex-509-C Neg. Neg. Neg. Neg. 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph501.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph501.pdf
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Table 6 

Special-Use Cutback Asphalt 

Property Test 
Procedure 

Type–Grade 

MC-2400L SCM I SCM II 

Min Max Min Max Min Max 

Kinematic viscosity, 140°F, cSt T 201 2,400 4,800 500 1,000 1,000 2,000 

Water, % D95 – 0.2 – 0.2 – 0.2 

Flash point, T.O.C., °F T 79 150 – 175 – 175 – 

Distillation test: T 78       
Distillate, percentage by volume of 
total distillate to 680°F 

       

to 437°F  – – – – – – 
to 500°F  – 35 – 0.5 – 0.5 
to 600°F  35 80 20 60 15 50 

Residue from distillation, volume %  78 – 76 – 82 – 

Tests on distillation residue:        
Polymer  SBR – – 
Polymer content, % (solids basis) Tex-533-C 2.0 – – – – – 
Penetration, 100 g, 5 sec., 77°F T 49 150 300 180 – 180 – 
Ductility, 5 cm/min., 39.2°F, cm T 51 50 – – – – – 
Solubility in trichloroethylene, % T 44 99.0 – 99.0 – 99.0 – 

2.4. Emulsified Asphalt. Provide emulsified asphalt that is homogeneous, does not separate after thorough 
mixing, and meets the requirements for the specified type and grade in Tables 7, 8, 9, 10, and 10A-C. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph533.pdf
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Table 7 

Emulsified Asphalt 

Property Test 
Procedure 

Type–Grade 

Rapid-Setting Medium-Setting Slow-Setting 

HFRS-2 MS-2 AES-300 SS-1 SS-1H 

Min Max Min Max Min Max Min Max Min Max 

Viscosity, Saybolt Furol T 72           
77°F, sec. 
122°F, sec. 

 
 

– 
150 

– 
400 

– 
100 

– 
300 

75 
– 

400 
– 

20 
– 

100 
– 

20 
– 

100 
– 

Sieve test, % T 59 – 0.1 – 0.1 – 0.1 – 0.1 – 0.1 

Miscibility T 59 – – – Pass Pass 

Cement mixing, % T 59 – – – – – – – 2.0 – 2.0 

Coating ability and water 
resistance: 

T 59            

Dry aggregate/after spray  – – Good/Fair – – 
Wet aggregate/after spray  – – Fair/Fair – – 

Demulsibility, 35 mL of 0.02 
N CaCl2, % 

T 59 50 – – 30 – – – – – – 

Storage stability, 1 day, % T 59 – 1 – 1 – 1 – 1 – 1 

Freezing test, 3 cycles1 T 59 – Pass – Pass Pass 

Distillation test: T 59           
Residue by distillation, % 
by wt. 

 65 –  65 – 65 – 60 – 60 – 

Oil distillate, % by volume 
of emulsion 

 – 0.5 – 0.5 – 5 – 0.5 – 0.5 

Tests on residue from 
distillation: 

           

Penetration, 77°F, 100 g, 
5 sec. 

T 49 100 140 120 160 300 – 120 160 70 100 

Solubility in 
trichloroethylene, % 

T 44 97.5 – 97.5 – 97.5 – 97.5 – 97.5 – 

Ductility, 77°F, 5 cm/min., 
cm 

T 51 100 – 100 – – – 100 – 80 – 

Float test, 140°F, sec. T 50 1,200 – – – 1,200 – – – – – 

1. Applies only when the Engineer designates material for winter use. 

 
Table 8 

Cationic Emulsified Asphalt 

Property Test 
Procedure 

Type–Grade 

Rapid-Setting Medium-Setting Slow-Setting 

CRS-2 CRS-2H CMS-2 CMS-2S CSS-1 CSS-1H 

Min Max Min Max Min Max Min Max Min Max Min Max 

Viscosity, Saybolt Furol T 72             

77°F, sec. – – – – – – – – 20 100 20 100 

122°F, sec. 150 400 150 400 100 300 100 300 – – – – 

Sieve test, % T 59 – 0.1 – 0.1 – 0.1 – 0.1 – 0.1 – 0.1 

Cement mixing, % T 59 – – – – – – – – – 2.0 – 2.0 

Coating ability and water resistance: T 59          

Dry aggregate/after spray – – Good/Fair Good/Fair – – 

Wet aggregate/after spray – – Fair/Fair Fair/Fair – – 

Demulsibility, 35 mL of 0.8% 
Sodium dioctyl sulfosuccinate, % 

T 59 70 – 70 – – – – – – – – – 

Storage stability, 1 day, % T 59 – 1 – 1 – 1 – 1 – 1 – 1 

 Particle charge T 59 Positive Positive Positive Positive Positive Positive 

Distillation test: 

T 59 

            

Residue by distillation, % by wt. 65 – 65 – 65 – 65 – 60 – 60 – 

Oil distillate, % by volume of 
emulsion 

– 0.5 – 0.5 – 7 – 5 – 0.5 – 0.5 

Tests on residue from distillation:              
Penetration, 77°F, 100 g, 5 sec. T 49 120 160 70 110 120 200 300 – 120 160 70 110 
Solubility in trichloroethylene, % T 44  97.5 – 97.5 – 97.5 – 97.5 – 97.5 – 97.5 – 
Ductility, 77°F, 5 cm/min., cm T 51 100 – 80 – 100 –  – 100 – 80 – 
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Table 9 

Polymer-Modified Emulsified Asphalt 

Property Test 
Procedure 

Type–Grade 

Rapid-Setting Medium-Setting Slow-Setting 

HFRS-2P AES-150P AES-300P AES-300S SS-1P 

Min Max Min Max Min Max Min Max Min Max 

Viscosity, Saybolt Furol T 72           

77°F, sec. – – 75 400 75 400 75 400 30 100 

122°F, sec. 150 400     – – – – 

Sieve test, % T 59 – 0.1 – 0.1 – 0.1 – 0.1 – 0.1 

Miscibility T 59 – – – – Pass 

Coating ability and water resistance: 

T 59 

        

Dry aggregate/after spray – Good/Fair Good/Fair  Good/Fair – 

Wet aggregate/after spray – Fair/Fair Fair/Fair Fair/Fair – 

Demulsibility, 35 mL of 0.02 N CaCl2, 
% 

T 59 50 – – – – – – – – – 

Storage stability, 1 day, % T 59 – 1 – 1 – 1 – 1 – 1 

 Breaking index, g Tex-542-C – –     

Distillation test:1 T 59           

Residue by distillation, % by wt. 65 – 65 – 65 – 65 – 60 – 

Oil distillate, % by volume of 
emulsion 

– 0.5 – 3 – 5 – 7 – 0.5 

Tests on residue from distillation:            
Polymer content, wt. % (solids 
basis) 

Tex-533-C 3.0 – – – – – – – 3.0 – 

Penetration, 77°F, 100 g, 5 sec. T 49 90 140 150 300 300 – 300 – 100 140 
Solubility in trichloroethylene, % T 44  97.0 – 97.0 – 97.0 – 97.0 – 97.0 – 
Viscosity, 140°F, poise T 202 1,500 – – – – – – – 1,300 – 
Float test, 140°F, sec T 50 1,200 – 1,200 – 1,200 – 1,200 – – – 
Ductility,2 39.2°F, 5 cm/min., cm T 51 50 – – – – – – – 50 – 
Elastic recovery,2 50°F, % Tex-539-C 55  – – – – – – – – – 

Tests on RTFO curing of distillation 
residue 

T 240           

Elastic recovery, 50°F, % Tex-536-C – – 50 – 50 – 30 – – – 

1. Exception to T 59: Bring the temperature on the lower thermometer slowly to 350°F ±10°F. Maintain at this temperature for 20 min. Complete total distillation 
in 60 min. (±5 min.) from the first application of heat. 

2. HFRS-2P must meet one of either the ductility or elastic recovery requirements. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph533.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph539.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph536.pdf
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Table 10 

Polymer-Modified Cationic Emulsified Asphalt 

Property Test 
Procedure 

Type–Grade 

Rapid-Setting Medium-Setting Slow-Setting 

CRS-2P  CHFRS-2P CRS-2TR CMS-1P3 CMS-2P3 CSS 1P 

Min Max Min Max Min Max Min Max Min Max Min Max 

Viscosity, Saybolt Furol T 72             

77°F, sec. – – – – – – 10 100 – – 20 100 

122°F, sec. 150 400 100 400 150 500 – – 50 400 – – 

Sieve test, % T 59 – 0.1 – 0.1 – 0.1 – 0.1 – 0.1 – 0.1 

Demulsibility, 35 ml of 0.8% sodium 
dioctyl sulfosuccinate, % 

T 59 70 – 60 – 40 – – – – – – – 

Storage stability, 1 day, % T 59 – 1 – 1 – 1 – 1 – 1 – 1 

Breaking index, g Tex-542-C – – – – – – – – – – – – 

Particle charge T 59 Positive Positive Positive Positive Positive Positive 

Distillation test1: T 59             

Residue by distillation, % by weight 65 – 65 – 65 – 30 – 60 – 62 – 

Oil distillate, % by volume of emulsion – 0.5 – 0.5 – 3 – 0.5 – 0.5 – 0.5 

Tests on residue from distillation:              
Polymer content, wt. % (solids basis) Tex-533-C 3.0 – 3.0 – 5.07 – – – – – 3.0 – 
Penetration, 77°F, 100 g, 5 sec. T 49 90 150 80 130 90 150 30 – 30 – 55 90 
Viscosity, 140°F, poise T 202  1,300 – 1,300 – 1,000 – – – – – – – 
Solubility in trichloroethylene, % T44 97.0 – 95.0 – 98 – – – – – 97.0 – 
Softening point, °F T 53 – – –  – – – – – – – 135 – 
Ductility, 77°F, 5 cm/min., cm T 51 – – – – 40 – – – – – 70 – 
Float test, 140°F, sec. T 50 – – 1,800 – – – – – – – – – 
Ductility,2 39.2°F, 5 cm/min., cm T 51 50 – – – – – – – – – – – 
Elastic recovery,2 50°F, % Tex-539-C 55 – 55 – – – – – – – – – 

Tests on residue from evaporative 
recovery: 

R 78, 
Procedure 

B 

            

  Nonrecoverable creep compliance of 
residue, 3.2 kPa, 52°C, kPa-1                                   

 T 350 – – – – – – – 2.0 – 4.0 – – 

Tests on rejuvenating agent:              
Viscosity, 140°F, cSt T 201 – – – – – – 50 175 50 175 – – 
Flash point, C.O.C., °F T 48 – – – – – – 380 – 380 – – – 
Saturates, % by weight D 2007 – – – – – – – 30 – 30 – – 
Solubility in n-pentane, % by weight D 2007 – – – – – – 99 – 99 – – – 

Tests on rejuvenating agent after RTFO T 240             
Weight Change, %  – – – – – – – 6.5 – 6.5 – – 
Viscosity Ratio  – – – – – – – 3.0 – 3.0 – – 

Tests on latex4:              
  Tensile strength, die C dumbbell, psi D 4125 – – – – – – 800 – 800 – – – 

    Change in mass after immersion in   
rejuvenating agent, % 

D 471 – – – – – – – 406 – 406 – – 

1. Exception to T 59: Bring the temperature on the lower thermometer slowly to 350°F (±0°F). Maintain at this temperature for 20 min. Complete total 
distillation in 60 min. (±5 min.) from the first application of heat. 

2. CRS-2P must meet one of either the ductility or elastic recovery requirements. 

3. With all precertification samples of CMS-1P or CMS-2P, submit certified test reports showing that the rejuvenating agent and latex meet the stated 
requirements. Submit samples of these raw materials if requested by the Engineer. 

4. Preparation of latex specimens: use any substrate and recovery method which produces specimens of uniform dimensions and which delivers enough 
material to achieve desired residual thickness.  

5. Cut samples for tensile strength determination using a crosshead speed of 20 in. per minute. 

6. Specimen must remain intact after exposure and removal of excess rejuvenating agent. 

7. Modifier type is tire rubber. 

 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph533.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph539.pdf
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Table 10A 
Non-Tracking Tack Coat Emulsion1 

Property Test Procedure NT-HRE NT-RRE NT-SRE 

Min Max Min Max Min Max 

Viscosity, Saybolt Furol 
77º F, sec. 

T 72 15 – 15 – 10 100 

Storage stability, 1 Day, % T 59 – 1 – 1 – 1 

Settlement, 5-day, % T 59 – 5 – 5 – 5 

Sieve test, % T 59 – 0.30 – 0.30 – 0.1 

Distillation test:2 T 59       
Residue by distillation, % by wt.  50 – 58 – 50 – 
Oil distillate, by volume of emulsion  – 1.0 – 1.0 – 1.0 

Test on residue from distillation:        
Penetration, 77ºF, 100 g, 5 sec. T 49 – 20 15 45 40 90 
Solubility in trichloroethylene, % T 44 97.5 – 97.5 – 97.5 – 
Softening point, ºF T 53 150 – – – – – 
Dynamic shear, G*/sin(δ), 82°C, 10 
rad/s, kPa 

T 315 1.0 – – – – – 

1. Due to the hardness of the residue, these emulsions should be heated to 120-140°F before thoroughly mixing as the emulsion is 
being prepared for testing. 

2. Exception to T 59: Bring the temperature on the lower thermometer slowly to 350ºF ± 10ºF. Maintain at this temperature for 20 min. 
Complete total distillation in 60 ± 5 min. from first application of heat. 

 
Table10B 

Spray Applied Underseal Membrane Polymer-Modified Emulsions (EBL) 

Property Test Procedure Min Max 

Viscosity @ 77°F, SSF T 72 20 100 

Storage Stability1, % T 59 – 1 

Demulsibility2 T 59 55 – 
  Anionic emulsions – 35 mL of 0.02 N CaCI2, %    
  Cationic emulsions – 35 mL of 0.8% sodium 
dioctyl sulfosuccinate, % 

   

Sieve Test3, % T 59 – 0.05 

Distillation Test4 T 59   

  Residue by distillation, % by wt.  63  

  Oil portion of distillate, % by vol.   0.5 

Test on Residue from Distillation    

  Elastic Recovery @ 50°F, 50 mm/min., % Tex-539-C 60 – 
  Penetration @ 77°F, 100 g, 5 sec., 0.1 mm T 49 80 130 

1. After standing undisturbed for 24 hr., the surface must be smooth, must not exhibit a white or milky 
colored substance, and must be a homogeneous color throughout. 

2. Material must meet demulsibility test for emulsions.  

3. May be required by the Engineer only when the emulsion cannot be easily applied in the field.  

4. The temperature on the lower thermometer should be brought slowly to 350°F ± 10°F and 
maintained at this temperature for 20 min. The total distillation should be completed in 60 ± 5 min. 
from the first application of heat. 

 
Table 10C 

Full-Depth Reclamation Emulsion (FDR EM) 

Property Test Procedure Standard Yield (SY) High Yield (HY) 

Min Max Min Max 

Sieve test, % T 59 – 0.1 – 0.1 
Viscosity Saybolt Furol @ 77°F, sec. T 59 20 100 20 100 

Distillation test1: T 59     
  Residue by distillation, % by wt.  60 – 63 – 

  Oil portion of distillate, % by vol.  – 0.5 – 0.5 

Test on residue from distillation: T 49     
  Penetration @ 77°F, dmm  55 95 120 – 

Test on rejuvenating agent:      

  BWOA, %2 *** – – 2 – 
  Viscosity @ 140°F, cSt T 201 – – 50 175 
  Flash Point, COC, °F T 48 – – 380 – 
  Solubility in n-pentane, % by wt. D2007 – – 99 – 

1. The temperature on the lower thermometer should be brought slowly to 350°F ±10°F and maintained at this temperature for 
20 min. The total distillation should be completed in 60 ± 5 min. from the first application of heat. 

2. BWOA = By weight of asphalt. Provide a manufacturer’s certificate of analysis (COA) with the percent of rejuvenator added. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph539.pdf


3096 

10 - 17 12-21 
Statewide 

2.5. Specialty Emulsions. Provide specialty emulsion that is either asphalt-based or resin-based and meets the 
requirements of Table 11 or Table 11A. 

 
Table 11 

Specialty Emulsions 

Property Test Procedure Type–Grade 

Medium-Setting Slow-Setting 

AE-P EAP&T PCE1 

Min Max Min Max Min Max 

Viscosity, Saybolt Furol T 72       
  77°F, sec.  – – – – 10 100 
  122°F, sec.  15 150 – – – – 

Sieve test, % T 59 – 0.1 – 0.1 – 0.1 

Miscibility2 T 59 –  Pass  Pass  

Demulsibility, 35 mL of 0.10 N CaCl2, % T 59 – 70 – – – – 

Storage stability, 1 day, % T 59 – 1 – 1 – – 

Particle size,5 % by volume < 2.5 m Tex-238-F3 – – 90 – 90 – 

Asphalt emulsion distillation to 500°F 
followed by Cutback asphalt distillation of 
residue to 680°F: 

 
T 59 & T 78 

      

  Residue after both distillations, % by wt.  40 – – – – – 
  Total oil distillate from both distillations, % 

by volume of emulsion 
 25 40 – – – – 

Residue by distillation, % by wt. T 59 – – 60 – – – 

Residue by evaporation,4 % by wt. T 59 – – – – 60 – 

Tests on residue after all distillations:        
  Viscosity, 140°F, poise T 202 – – 800 – – – 
  Kinematic viscosity,5 140°F, cSt T 201 – – – – 100 350 
  Flash point C.O.C., °F T 48 – – – – 400 – 
  Solubility in trichloroethylene, % T 44 97.5 – – – – – 
  Float test, 122°F, sec. T 50 50 200 – – – – 

1. Supply with each shipment of PCE: 
 a copy of a lab report from an approved analytical lab, signed by a lab official, indicating the PCE 

 formulation does not meet any characteristics of a Resource Conservation Recovery Act (RCRA)  hazardous 

 waste; 

 a certification from the producer that the formulation supplied does not differ from the one tested   

  and that no listed RCRA hazardous wastes or Polychlorinated Biphenyls (PCBs) have been mixed   

  with the product; and 

 a Safety Data Sheet. 

2. Exception to T 59: In dilution, use 350 mL of distilled or deionized water and a 1,000-mL beaker. 
3. Use Tex-238-F, beginning at “Particle Size Analysis by Laser Diffraction,” with distilled or deionized water as a 

   medium and no dispersant, or use another approved method. 
4. Exception to T 59: Leave sample in the oven until foaming ceases, then cool and weigh. 
5. PCE must meet either the kinematic viscosity requirement or the particle size requirement. 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit238.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit238.pdf
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Table 11A 
Hard Residue Surface Sealant 

Property Test 
Procedure 

Min Max 

Viscosity, Krebs unit, 77ºF, Krebs units D 562 45 75 

Softening point, ºF Tex-505-C1 250 – 

Uniformity  D 2939 Pass2 

Resistance to heat D 2939 Pass3 

Resistance to water D 2939 Pass4 

Wet flow, mm D 2939 – 0 

Resistance to Kerosene (optional)5 D 2939 Pass6 

Ultraviolet exposure, UVA-340, 0.77 W/m2, 
50°C chamber, 8 hr. UV lamp, 5 min. spray, 
3 hr. 55 min. condensation, 1,000 hr. total 
exposure7 

G 154 Pass8 

Abrasion loss, 1.6 mm thickness, liquid only, % ISSA TB-100 – 1.0 

Residue by evaporation, % by weight D 2939 33 – 

Tests on residue from evaporation:    
  Penetration, 77ºF, 100 g, 5 sec. T 49 15 30 
  Flash point, Cleveland open cup, °F T 48 500  

Tests on base asphalt before emulsification    
  Solubility in trichloroethylene, % T 44 98 – 

1. Cure the emulsion in the softening point ring in a 200°F ± 5°F oven for 2 hr. 
2. Product must be homogenous and show no separation or coagulation that cannot be 

overcome by moderate stirring. 
3. No sagging or slippage of film beyond the initial reference line. 
4. No blistering or re-emulsification. 
5. Recommended for airport applications or where fuel resistance is desired.  
6. No absorption of Kerosene into the clay tile past the sealer film. Note sealer surface 

condition and loss of adhesion. 
7. Other exposure cycles with similar levels of irradiation and conditions may be used with 

Department approval. 
8. No cracking, chipping, surface distortion, or loss of adhesion. No color fading or lightening. 

2.6. Recycling Agent. Recycling agent and emulsified recycling agent must meet the requirements in Table 12. 
Additionally, recycling agent and residue from emulsified recycling agent, when added in the specified 
proportions to the recycled asphalt, must meet the properties specified on the plans. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph501.pdf
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Table 12 

Recycling Agent and Emulsified Recycling Agent 

Property Test 
Procedure 

Recycling Agent Emulsified 
Recycling Agent 

(ARA-1) 

Polymer Modified 
Emulsified 

Recycling Agent 
(ARA-1P) 

Min Max Min Max Min Max 

Viscosity, Saybolt Furol, 77°F, sec. T 72 – – 15 100 15 110 

Sieve test, % T 59 – – – 0.1 – 0.1 

Miscibility1 T 59 – No coagulation   

Residue by evaporation,2 % by wt. T 59 – – 60 – – – 

Distillation test: T 59       
  Residue by distillation, % by wt.      60 65 
  Oil distillate, % by volume of emulsion      – 2 

Penetration of Distillation Residue at 
39.2°F, 100 g, 5 sec. 

T 49     110 190 

Tests on recycling agent or residue from 
evaporation: 

       

  Flash point, C.O.C., °F T 48 400 – 400 – 400 – 
  Kinematic viscosity, T 201       
    140°F, cSt  75 200 75 200   
    275°F, cSt  – 10.0 – 10.0   

1. Exception to T 59: Use 0.02 N CaCl2 solution in place of water. 
2. Exception to T 59: Maintain sample at 300°F until foaming ceases, then cool and weigh. 

2.7. Crumb Rubber Modifier. Crumb rubber modifier (CRM) consists of automobile and truck tires processed by 
ambient temperature grinding. 

CRM must be: 

 free from contaminants including fabric, metal, and mineral and other nonrubber substances; 

 free-flowing; and 

 nonfoaming when added to hot asphalt binder. 

Ensure rubber gradation meets the requirements of the grades in Table 13 when tested in accordance with 
Tex-200-F, Part I, using a 50-g sample. 

Table 13 
CRM Gradations 

Sieve Size  
(% Passing) 

Grade A Grade B Grade C Grade D Grade E 

Min Max Min Max Min Max 

As shown on 
the plans 

As approved 

#8 100 – – – – – 

#10 95 100 100 – – – 

#16 – – 70 100 100 – 

#30 – – 25 60 90 100 

#40 – – – – 45 100 

#50 0 10 – – – – 

#200 – – 0 5 – – 

 

2.8. Crack Sealer. Provide polymer-modified asphalt-emulsion crack sealer meeting the requirements of 
Table 14. Provide rubber-asphalt crack sealer meeting the requirements of Table 15. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
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Table 14 
Polymer-Modified Asphalt-Emulsion Crack Sealer 

Property Test Procedure Min Max 

Rotational viscosity, 77°F, cP D 2196, Method A 10,000 25,000 

Sieve test, % T 59 – 0.1 

Storage stability, 1 day, % T 59 – 1 

Evaporation Tex-543-C   
  Residue by evaporation, % by wt.  65 – 

Tests on residue from evaporation:    
  Penetration, 77°F, 100 g, 5 sec. T 49 35 75 
  Softening point, °F T 53 140 – 
  Ductility, 39.2°F, 5 cm/min., cm T 51 100 – 

 
Table 15 

Rubber-Asphalt Crack Sealer 

Property Test 
Procedure 

Class A Class B 

Min Max Min Max 

CRM content, Grade A or B, % by wt. Tex-544-C 22 26 – – 

CRM content, Grade B, % by wt. Tex-544-C – – 13 17 

Virgin rubber content,1 % by wt.  – – 2 – 

Flash point,2 C.O.C., °F T 48 400 – 400  – 

Penetration,3 77°F, 150 g, 5 sec. T 49 30 50 30 50 

Penetration,3 32°F, 200 g, 60 sec. T 49 12 – 12 – 

Softening point, °F T 53 – – 170 – 

Bond Test, non-immersed, 0.5 in specimen, 
50% extension, 20°F4 D5329 – Pass 

1. Provide certification that the Min % virgin rubber was added. 
2. Agitate the sealing compound with a 3/8- to 1/2 in. (9.5- to 12.7 mm) wide, square-end 

metal spatula to bring the material on the bottom of the cup to the surface (i.e., turn the 
material over) before passing the test flame over the cup. Start at one side of the 
thermometer, move around to the other, and then return to the starting point using 8 to 
10 rapid circular strokes. Accomplish agitation in 3 to 4 sec. Pass the test flame over the 
cup immediately after stirring is completed. 

3. Exception to T 49: Substitute the cone specified in D 217 for the penetration needle. 
4. Allow no crack in the crack sealing materials or break in the bond between the sealer and 

the mortar blocks over 1/4 in. deep for any specimen after completion of the test. 

2.9. Asphalt-Rubber Binders. Provide asphalt-rubber (A-R) binders that are mixtures of asphalt binder and 
CRM, which have been reacted at elevated temperatures. Provide A-R binders meeting D6114 and 
containing a minimum of 15% CRM by weight. Provide Types I or II, containing CRM Grade C, for use in hot-
mixed aggregate mixtures. Provide Types II or III, containing CRM Grade B, for use in surface treatment 
binder. Ensure binder properties meet the requirements of Table 16. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph543.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph544.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph544.pdf
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Table 16 

A-R Binders 

Property Test 
Procedure 

Binder Type 

Type I Type II Type III 

Min Max Min Max Min Max 

Apparent viscosity, 347°F, cP D2196, 
Method A 

1,500 5,000 1,500 5,000 1,500 5,000 

Penetration, 77°F, 100 g, 5 sec. T 49 25 75 25 75 50 100 

Penetration, 39.2°F, 200 g, 60 sec. T 49 10 – 15 – 25 – 

Softening point, °F T 53 135 – 130 – 125 – 

Resilience, 77°F, % D5329 25 – 20 – 10 – 

Flash point, C.O.C., °F T 48 450 – 450 – 450 – 

Tests on residue from Thin-Film 
Oven Test: 

T 179       

   Retained penetration ratio, 39.2°F, 
200 g, 60 sec., % of original 

T 49 75 – 75 – 75 – 

 

2.10. Performance-Graded Binders. Provide PG binders that are smooth and homogeneous, show no separation 
when tested in accordance with Tex-540-C, and meet the requirements of Table 17. 

Separation testing is not required if: 

 a modifier is introduced separately at the mix plant either by injection in the asphalt line or mixer, 

 the binder is blended on site in continuously agitated tanks, or 

 binder acceptance is based on field samples taken from an in-line sampling port at the hot-mix plant 

after the addition of modifiers. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph540.pdf


3096 

15 - 17 12-21 
Statewide 

Table 17 
Performance-Graded Binders 

Property and Test Method Performance Grade 
PG 58 PG 64 PG 70 PG 76 PG 82 

-22 -28 -34 -16 -22 -28 -34 -16 -22 -28 -34 -16 -22 -28 -34 -16 -22 -28 
Average 7-day max pavement design 
temperature, °C1 

58 64 70 76 82 

Min pavement design temperature, °C1 -22 -28 -34 -16 -22 -28 -34 -16 -22 -28 -34 -16 -22 -28 -34 -16 -22 -28 

Original Binder 
Flash point, T 48, Min, °C 230 

Viscosity, T 3162, 3: 
135 

  Max, 3.0 Pa.s, test temperature, °C 

Dynamic shear, T 3154: 

58 64 70 76 82 
  G*/sin(), Min, 1.00 kPa, Max, 2.00 
kPa7, 

  Test temperature @ 10 rad/sec., °C 

Elastic recovery, D6084, 50°F, % Min8 – – 30 – – 30 50 – 30 50 60 30 50 60 70 50 60 70 
Rolling Thin-Film Oven (Tex-506-C) 

Mass change, T 240, Max, % 1.0 

Dynamic shear, T 315: 

58 64 70 76 82 
 G*/sin(), Min, 2.20 kPa, Max, 5.00 
kPa7, 

Test temperature @ 10 rad/sec., °C 

MSCR, T350, Recovery, 0.1 kPa, High 
Temperature, % Min8 

– – 20 – – 20 30 – 20 30 40 20 30 40 50 30 40 50 

Pressure Aging Vessel (PAV) Residue (R 28) 

PAV aging temperature, °C 100 

Dynamic shear, T 315: 

25 22 19 28 25 22 19 28 25 22 19 28 25 22 19 28 25 22 G*sin(), Max, 5,000 kPa 
Test temperature @ 10 rad/sec., °C 

Creep stiffness, T 3135, 6: 
 S, max, 300 MPa, 
 m-value, Min, 0.300 
 Test temperature @ 60 sec., °C 

-12 -18 -24 -6 -12 -18 -24 -6 -12 -18 -24 -6 -12 -18 -24 -6 -12 -18 

Direct tension, T 3146: 
 Failure strain, min, 1.0% 
 Test temperature @ 1.0 mm/min., °C 

-12 -18 -24 -6 -12 -18 -24 -6 -12 -18 -24 -6 -12 -18 -24 -6 -12 -18 

1. Pavement temperatures are estimated from air temperatures and using an algorithm contained in a Department-supplied computer program, may be provided 
by the Department, or by following the procedures outlined in AASHTO MP 2 and PP 28. 

2. This requirement may be waived at the Department’s discretion if the supplier warrants that the asphalt binder can be adequately pumped, mixed, and 
compacted at temperatures that meet all applicable safety, environmental, and constructability requirements. At test temperatures where the binder is a 
Newtonian fluid, any suitable standard means of viscosity measurement may be used, including capillary (T 201 or T 202) or rotational viscometry (T 316). 

3. Viscosity at 135°C is an indicator of mixing and compaction temperatures that can be expected in the lab and field. High values may indicate high mixing and 
compaction temperatures. Additionally, significant variation can occur from batch to batch. Contractors should be aware that variation could significantly impact 
their mixing and compaction operations. Contractors are therefore responsible for addressing any constructability issues that may arise. 

4. For quality control of unmodified asphalt binder production, measurement of the viscosity of the original asphalt binder may be substituted for dynamic shear 
measurements of G*/sin() at test temperatures where the asphalt is a Newtonian fluid. Any suitable standard means of viscosity measurement may be used, 
including capillary (T 201 or T 202) or rotational viscometry (T 316). 

5. Silicone beam molds, as described in AASHTO TP 1-93, are acceptable for use. 
6. If creep stiffness is below 300 MPa, direct tension test is not required. If creep stiffness is between 300 and 600 MPa, the direct tension failure strain 

requirement can be used instead of the creep stiffness requirement. The m value requirement must be satisfied in both cases. 
7. Maximum values for unaged and RTFO aged dynamic shear apply only to materials used as substitute binders, as described in Item 340, “Dense-Graded Hot-

Mix Asphalt (Small Quantity)”, Item 341, “Dense-Graded Hot-Mix Asphalt, and Item 344, “Superpave Mixtures.”  
8. Elastic Recovery (ASTM D6084) is not required unless MSCR (AASHTO T 350) is less than the minimum % recovery.  Elastic Recovery must be used for the 

acceptance criteria in this instance. 
 

3. EQUIPMENT 

Provide all equipment necessary to transport, store, sample, heat, apply, and incorporate asphalts, oils, and 
emulsions. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph501.pdf


3096 

16 - 17 12-21 
Statewide 

4. CONSTRUCTION 

Typical Material Use. Use materials shown in Table 18, unless otherwise determined by the 
Engineer. 

Table18 
Typical Material Use 

Material Application Typically Used Materials 

Hot-mixed, hot-laid asphalt mixtures PG binders, A-R binders Types I and II 

Surface treatment 
AC-5, AC-10, AC-15P, AC-20XP, AC-10-2TR, AC-20-5TR, 
HFRS-2, MS-2, CRS-2, CRS-2H, CRS-2TR, CMS-2P HFRS-2P, 
CRS-2P, CHFRS-2P, A-R binders Types II and III 

Surface treatment (cool weather) 
AC12-5TR, RC-250, RC-800, RC-3000, MC-250, MC-800, 
MC-3000, MC-2400L, CMS-2P 

Precoating AC-5, AC-10, PG 64-22, SS-1, SS-1H, CSS-1, CSS-1H 

Tack coat PG Binders, SS-1H, CSS-1H, EAP&T, TRAIL, EBL 

Fog seal SS-1, SS-1H, CSS-1, CSS-1H, CMS-1P 

Hot-mixed, cold-laid asphalt 
mixtures 

AC-0.6, AC-1.5, AC-3, AES-300, AES-300P, CMS-2, CMS-2S 

Patching mix MC-800, SCM I, SCM II, AES-300S 

Recycling 
AC-0.6, AC-1.5, AC-3, AES-150P, AES-300P, recycling agent, 
emulsified recycling agent 

Crack sealing 
SS-1P, polymer mod AE crack sealant, rubber asphalt crack 
sealers (Class A, Class B) 

Microsurfacing CSS-1P 

Prime MC-30, AE-P, EAP&T, PCE 

Curing membrane SS-1, SS-1H, CSS-1, CSS-1H, PCE 

Erosion control SS-1, SS-1H, CSS-1, CSS-1H, PCE 

FDR -Foaming PG 64-22, FDR EM-SY, FDR EM-HY 

 

4.1. Storage and Application Temperatures. Use storage and application temperatures in accordance with 
Table 19. Store and apply materials at the lowest temperature yielding satisfactory results. Follow the 
manufacturer’s instructions for any agitation requirements in storage. Manufacturer’s instructions regarding 
recommended application and storage temperatures supersede those of Table 19. 



3096 

17 - 17 12-21 
Statewide 

Table19 
Storage and Application Temperatures 

Type-Grade 
Application Storage 

Max (°F) Recommended Range 
(°F) 

Max Allowable 
(°F) 

AC-0.6, AC-1.5, AC-3 200–300 350 350 

AC-5, AC-10 275–350 350 350 

AC-15P, AC-20-5TR, AC12-5TR 
and AC10-2TR 

300–375 375 360 

RC-250 125–180 200 200 

RC-800 170–230 260 260 

RC-3000 215–275 285 285 

MC-30, AE-P 70–150 175 175 

MC-250 125–210 240 240 

MC-800, SCM I, SCM II 175–260 275 275 

MC-3000, MC-2400L 225–275 290 290 

HFRS-2, MS-2, CRS-2, CRS-2H, 
HFRS-2P, CRS-2P, CMS-2, 
CMS-2S, AES-300, AES-300S, 
AES-150P, AES-300P, CRS-2TR 

120–160 180 180 

SS-1, SS-1H, CSS-1, CSS-1H, 
PCE, EAP&T, SS-1P, RS-1P, 
CRS-1P, CSS-1P, recycling agent, 
emulsified recycling agent, polymer 
mod AE crack sealant 

50–130 140 140 

PG binders 275–350 350 350 

Rubber asphalt crack sealers (Class 
A, Class B) 

350–375 400 – 

A-R binders Types I, II, and III 325–425 425 425 

5. MEASUREMENT AND PAYMENT 

The work performed, materials furnished, equipment, labor, tools, and incidentals will not be measured or 
paid for directly but is subsidiary or is included in payment for other pertinent Items. 



6001 

1 09-14 
Statewide 

 

Special Specification 6001 

Portable Changeable Message Sign 

1. DESCRIPTION 

Furnish, operate, and maintain portable trailer mounted changeable message sign (PCMS) units. 

2. MATERIALS 

Furnish new or used material in accordance with the requirements of this Item and the details shown on the 
plans. Provide a self-contained PCMS unit with the following: 

 Sign controller 

 Changeable Message Sign 

 Trailer 

 Power source 

Paint the exterior surfaces of the power supply housing, supports, trailer, and sign with Federal Orange 
No. 22246 or Federal Yellow No. 13538 of Federal Standard 595C, except paint the sign face assembly flat 
black. 

2.1. Sign Controller. Provide a controller with permanent storage of a minimum of 75 pre-programmed 
messages. Provide an external input device for random programming and storage of a minimum of 
75 additional messages. Provide a controller capable of displaying up to 3 messages sequentially. Provide a 
controller with adjustable display rates. Enclose sign controller equipment in a lockable enclosure. 

2.2. Changeable Message Sign. Provide a sign capable of being elevated to at least 7 ft. above the roadway 
surface from the bottom of the sign. Provide a sign capable of being rotated 360° and secured against 
movement in any position. 

Provide a sign with 3 separate lines of text and 8 characters per line minimum. Provide a minimum 18 in. 
character height. Provide a 5 × 7 character pixel matrix. Provide a message legibility distance of 600 ft. for 
nighttime conditions and 800 ft. for normal daylight conditions. Provide for manual and automatic dimming 
light sources. 

The following are descriptions for 3 screen types of PCMS: 

 Character Modular Matrix. This screen type comprises of character blocks. 

 Continuous Line Matrix. This screen type uses proportionally spaced fonts for each line of text. 

 Full Matrix. This screen type uses proportionally spaced fonts, varies the height of characters, and 

displays simple graphics on the entire sign. 

2.3. Trailer. Provide a 2 wheel trailer with square top fenders, 4 leveling jacks, and trailer lights. Do not exceed 
an overall trailer width of 96 in. Shock mount the electronics and sign assembly. 

2.4. Power Source. Provide a diesel generator, solar powered power source, or both. Provide a backup power 
source as necessary. 

2.5. Cellular Telephone. When shown on the plans, provide a cellular telephone connection to communicate 
with the PCMS unit remotely.  
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3. CONSTRUCTION 

Place or relocate PCMS units as shown on the plans or as directed. The plans will show the number of 
PCMS units needed, for how many days, and for which construction phases. 

Maintain the PCMS units in good working condition. Repair damaged or malfunctioning PCMS units as soon 
as possible. PCMS units will remain the property of the Contractor. 

4. MEASUREMENT 

This Item will be measured by each PCMS or by the day used. All PCMS units must be set up on a work 
area and operational before a calendar day can be considered measurable. When measurement by the day 
is specified, a day will be measured for each PCMS set up and operational on the worksite. 

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 “Portable Changeable Message Sign.” This price is full 
compensation for PCMS units; set up; relocating; removing; replacement parts; batteries (when required); 
fuel, oil, and oil filters (when required); cellular telephone charges (when required); software; and equipment, 
materials, tools, labor, and incidentals. 
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Special Specification 6005 

Testing, Training, Documentation, Final Acceptance, 
and Warranty 

1. DESCRIPTION 

Perform or furnish testing, training, documentation, final acceptance, and warranty on the applicable 
equipment or systems. 

2. TESTING 

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

2.1. Test Procedures Documentation. Provide 5 copies of the test procedures and blank data forms 60 days 
prior to testing for each test required on this project. Include the sequence of the tests in the procedures. The 
Engineer will approve test procedures prior to submission of equipment for tests. Conduct all tests in 
accordance with the approved test procedures. 

Record test data on the data forms, as well as quantitative results. Ensure the data forms are signed by an 
authorized representative (company official) of the equipment manufacturer. Submit 1 copy of the completed 
and signed data forms for acceptance or rejection of the test or equipment. 

2.2. Design Approval Test. Conduct a Design Approval Test on randomly selected units from the prototype 
design manufacturing run. If only 1 design prototype is manufactured, perform this test on that unit. If 
supplying multiple types of the 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 the requirements of 
this specification. Failure of independent tests to comply with the requirements of this specification will be 
grounds for rejection of any certification. 

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

2.2.1. Power Service Transients. The equipment must meet the performance requirements, specified in the 
parent specification, when subjected to the power service transients as specified in Section 2.2.7.2, 
“Transient Tests (Power Service)” of the NEMA TS 2 standard, latest edition. 

2.2.2. Temperature and Condensation. The equipment must meet the performance requirements, specified in the 
parent specification, when subjected to the following conditions in the order specified below: 

 Stabilize the equipment at -30°F and test as specified in Sections 2.2.7.3., “Low-Temperature Low-

Voltage Tests” and 2.2.7.4., “Low-Temperature High-Voltage Tests” of the NEMA TS 2 standard, latest 

edition. 

 Allow the equipment to warm up to room temperature in an atmosphere having 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 Sections 2.2.7.5., “High-Temperature High 

Voltage Tests” and 2.2.7.6, “High-Temperature Low-Voltage Tests” of the NEMA TS 2 standard, latest 

edition. 
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2.2.3. Relative Humidity. The equipment must meet the performance requirements, specified in the parent 
specification, within 30 min. of being subjected to a temperature of 165°F and a relative humidity of 18% for 
48 hr. 

2.2.4. Vibration. The equipment must show no degradation of mechanical structure, soldered components, or plug-
in components and must operate in accordance with the manufacturer's equipment specifications after being 
subjected to the vibration tests as described in Section 2.2.8, “Vibration Test,” of the NEMA TS 2 standard, 
latest edition. 

2.2.5. Power Interruption. The equipment must meet the performance requirements, specified in the parent 
specification, when subjected to nominal input voltage variations as specified in Section 2.2.10, “Power 
Interruption Test,” of the NEMA TS 2 standard, latest edition. 

2.3. Demonstration Test. Conduct a Demonstration Test on applicable equipment at an approved Contractor 
facility. Notify the Engineer 10 working days before conducting this testing. The Department may witness all 
the tests. Perform the following tests: 

2.3.1. Examination of Product. Examine each unit carefully to verify that the materials, design, construction, 
markings and workmanship comply with the requirements of the parent specification. 

2.3.2. Continuity Tests. Check the wiring to determine conformance with the requirements of the appropriate 
paragraphs in the parent specification. 

2.3.3. 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 the requirements of the 
parent specification. 

2.4. Stand-Alone Tests. 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. The Department may witness all the tests.  

2.5. 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. Supply 2 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.  

2.6. Final Acceptance Test. Conduct a Final Acceptance Test on the complete functional system. Demonstrate 
all control, monitor, and communication requirements 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 
occurs 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 as required in Section 2.7.5., “Consequences of Final Acceptance Test Failure.” 

2.7. 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 prior to 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 sufficient 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, to all similar units within the system as directed. Perform the corrective 
measures without additional cost or extension of the contract period. 

2.7.1. Consequences of Design Approval Test Failure. If the equipment fails the Design Approval Test, correct 
the fault and then repeat the Design Approval Test until successfully completed. 
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2.7.2. Consequences of Demonstration Test Failure. If the equipment fails the Demonstration Test, correct the 
fault and then repeat the Demonstration Test until successfully completed.  

2.7.3. Consequences of Stand-Alone Test Failure. If the equipment fails the Stand-Alone Test, correct the fault 
and then repeat the Demonstration Test until successfully completed.  

2.7.4. Consequence of System Integration Test Failure. If the equipment fails the System Integration Test, 
correct the fault and then repeat the Systems Integration Test until successfully completed.  

2.7.5. 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 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 in excess of 72 hr. or the number of days required to complete the 
performance requirement of the individual point of failure. 

3. TRAINING 

When required on the plans, provide a minimum of 24 hr. of instruction to 10 designated personnel in the 
operation and maintenance procedures of equipment or systems installed. Provide the training during 
installation, testing, and integration. Provide the training through practical demonstrations, seminars, and 
other related technical procedures. 

Furnish a training session agenda, a complete set of training material (manuals and schematics), and the 
names and qualifications of proposed instructors for approval 60 days before the training. Provide a training 
location. Provide 1 copy of the course material for each person. Provide training in the following areas of 
interest and as shown on the plans: 

 The “Hands-on” operation for each type of equipment. 

 Explanation of all system commands, their function and usage. 

 Required preventative maintenance procedures. 

 All equipment servicing procedures. 

 System “troubleshooting”/problem identification procedures. 

4. DOCUMENTATION 

Provide “as-built” documentation for the entire system and all of its individual components. Supply one (1) 11 
in. x 17 in. reproducible copy of the wiring diagrams. Supply three (3) copies of the following in a manual for 
each equipment component: 

 Complete and accurate schematic diagrams. 

 Complete and accurate cabinet, enclosure, and building wiring diagrams. 

 Complete installation procedures. 

 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 numbers such 

as JEDEC, RETMA, or EIA. 

 Pictorial of component layout on circuit board. 

 Complete maintenance and trouble-shooting procedures. 

 Complete stage-by-stage explanation of circuit theory and operation. 

 Complete and detailed system operations manuals. 

Furnish additional information as shown on the plans. 
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5. FINAL ACCEPTANCE 

Final acceptance is made when all work is complete, the system has successfully completed all test 
requirements, and the Engineer, in writing, accepts all work for the work locations in the Contract in 
accordance with Article 5.12., “Final Acceptance.” Final acceptance relieves the Contractor from further 
Contract responsibilities.  

6. WARRANTY 

Guarantee equipment furnished and installed to perform according to the manufacturer’s published 
specifications. Warrant equipment against defects or failure in design, materials, and workmanship in 
accordance with the manufacturer’s standard warranty. Supply equipment with no less than 95% of the 
manufacturer’s warranty remaining on the date that equipment invoices are submitted for final payment. Any 
equipment with less than 95% warranty remaining will be rejected. 

The Contractor will warrant or guarantee all such electronic, electrical, and mechanical equipment, materials, 
technical data, and products furnished and installed for a period of 1 yr. after final acceptance of the project 
by the Department. The Contractor’s warranty or guarantee must provide for the “on-site” repair or 
replacement, at the Contractor’s option, within 2 working days and at no cost to the Department. 

Once the Contractor’s warranty or guarantee expires, assign to the Department any manufacturer’s standard 
warranty or guarantee coverage still remaining on all such electronic, electrical, and mechanical equipment, 
materials, technical data, and products furnished for and installed on the project. Repair or replace defective 
equipment, at the manufacturer’s option, at no cost to the Department. 

7. MEASUREMENT AND PAYMENT 

The work performed, materials furnished, equipment, labor, tools, and incidentals will not be measured or 
paid for directly but will be considered subsidiary to bid items of the Contract. 
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Special Specification 6006 

Electronic Components 

1. DESCRIPTION 

Use electronic components to manufacture electronic equipment. 

2. MATERIALS AND CONSTRUCTION METHODS 

Use electronic components that comply with Electronic Industries Association (EIA) and Joint Electronic 
Device Engineering Council (JEDEC) Specifications. Provide industry standard electronic components 
available from several manufacturers. When special monolithic integrated circuits are necessary for cost-
effective designs, waiving the multi-source requirements will be as directed. 

Design the electronic circuitry to ensure an adjustment range from normal adjustment settings of variable 
components. Provide a range of adjustment to compensate for composite variations in the associated 
circuitry due to changes in part values during the normal or specified life of the device. Ensure the range of 
adjustment can compensate for variations in replacement parts within the specified tolerances. Unless 
otherwise shown on the plans, design the components to be under operating conditions 24 hr. a day for 
10 yr. Derate electronic components by 20% with regard to ambient temperature, applied voltage, and power 
dissipation. 

On electronic components weighing more than 2 oz., use supports other than the component’s pins or 
electrical connectors. Solder electronic components of 2 or more leads in place. Mark the circuit reference 
symbol next to the component. 

Meet the above requirements and satisfy the following specific requirements for the different components: 

2.1. Capacitors. Provide industrial grade capacitors. Insulate the capacitors. Mark capacitors with their 
capacitance value, working voltage, and polarity. 

Provide capacitor encasements resistant to cracking, peeling, and discoloration due to humidity and changes 
in temperature. Provide electrolytic capacitors capable of operating at least 185°F. Do not use electrolytic 
capacitors of less than 1.0 microfarad. 

Use a clamp or fastener to support a capacitor to avoid damage by shock or vibration. Use a capacitor with a 
specific ripple or AC voltage rating, if possibly subjected to a ripple voltage in excess of 10% of the actual DC 
voltage across the capacitor. Use an aluminum electrolytic capacitor only when continually energized. 

2.2. Diodes. If low forward drop is required in logic circuit applications, furnish justification for use of Germanium 
diodes prior to incorporation in the design. Mark diodes with the JEDEC part number, using an industry 
approved color code or clearly legible printing. Indicate the diode polarity on the diode case by the use of the 
diode symbol, by the 360° band on the cathode end, or by the shape of case. 

2.3. Indicators. Use solid-state (LED) indicators with a useful life at least 25,000 hr. 

2.4. Integrated Circuits. Print the manufacturer's part number and any information required to install the 
integrated circuit assembly upon the package. Test integrated circuits with at least 1 test from each group 
below: 
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2.4.1. Group 1: 

 Stabilization Bake 

 Temperature Cycling 

 Power Burn-in 

2.4.2. Group 2: 

 Functional test with the device at the manufacturer's maximum specified temperature 

 Static and dynamic test per manufacturer's data sheet 

2.5. Potentiometers and Rheostats. Use industrial grade potentiometers. Use potentiometers with a power 
rating at least 100% greater than the maximum power requirements of the circuit. 

2.6. Printed Circuit Boards. 

2.6.1. Design, Fabrication and Mounting. Use NEMA Grade G-10 glass epoxy or equivalent for printed circuit 
boards (refer to NEMA Publications No. L1 1-1982, Industrial Laminated Thermosetting Products). Provide a 
nominal thickness of 1/32 in. for circuit boards not exceeding 2 in. in any dimension. Provide a nominal 
thickness of 1/16 in. for circuit boards exceeding 2 in. in any dimension. 

Coat the printed circuit board assembly with a protective coating to combat mildew, moisture, and fungus. 
Plate the through holes that carry electrical connections from one side of the board to the other. Use 1 oz. 
per square foot of copper to plate through holes. Use non-corrosive material for electrical mating surfaces. 

Design and fabricate printed circuit boards and the mounting of parts and assemblies in accordance with 
MIL-STD-275 (latest revision) except as follows: 

 Mount semiconductor devices on spacers or transipads if the device dissipates more than 250 mW or if 

the case temperature will rise 20°F above ambient. 

 Remove residual flux from the printed circuit board. 

 Provide a resistance between any 2 isolated, independent conductor paths of at least 100 megohms 

when a 500 VDC potential is applied. 

Mark operating circuit components mounted on the circuit boards. Reference the identifying characters to 
their respective components in the schematic diagram and in the parts list. 

2.6.2. Soldering. Hand solder in accordance with MIL-STD-55110. Use of automatic flow soldering is acceptable. 

2.7. Relays. Install diodes across the coils for transient suppression in DC relays. Provide replaceable relays that 
do not require special tools for replacement. 

2.8. Resistors. Use fixed composition insulated resistors in accordance with the performance requirements of 
MIL-R-11. Provide industrial grade resistors with a 15-yr. design life. Mark with their resistance value, using 
EIA color codes or industry approved marking technique. 

Use resistors with a 10% tolerance or better and a resistance variation of no more than 5% over the 
temperature range 0°F to 165°F. Do not use resistors with a power rating greater than 2 W unless special 
ventilation or heat sinking is provided. Insulate these resistors from the printed circuit board. 

2.9. Transistors. Use JEDEC registered transistors. Mark the JEDEC part number on the case. Designate the 
emitter or collector by use of an industry approved marking technique. 

2.10. Transformers. Mark transformers with the manufacturer's part number on the case or frame, using a Radio-
Electronics-Television Manufacturers Association (RETMA) color code or numbered in a manner to facilitate 
proper installation. 
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2.11. Switches. Derate switch contacts 50% from their maximum current ratings. 

3. MEASUREMENT AND PAYMENT 

The work performed, materials furnished, equipment, labor, tools, and incidentals will not be measured or 
paid for directly, but will be subsidiary to the bid items of the Contract. 
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Special Specification 6010 

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 in order to interface with 
the existing equipment and software located in the Department’s Traffic Management Control (TMC) Centers 
across the state. 

CCTV field equipment to 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, 

 camera control receivers, 

 local field control unit (if required for operation), 

 video and camera control and power cable connectors and assemblies, 

 video, data, and power surge suppression, and 

 built-in ID generator. 

2.2. Functional Requirements for Analog CCTV. Provide color video cameras that are solid state design and 
that meet the following functional requirements: 

2.2.1. General. 

2.2.1.1. Digital Signal Processing (DSP): 

 digital zoom with manual override functionality, 

 auto and manual iris control, 

 auto and manual exposure control with built in frame buffer, 

 auto and manual focus control, and 

 built-in ID generator, with white letters on black outline minimum or approved equivalent. 

2.2.1.2. Image Pickup Device. Single chip interline transfer solid state color matrix charge-coupled device (CCD) or 
complementary metal-oxide semiconductor (CMOS) sensor. Provide a sensor having a minimum of 752 (H) 
X 480 (V) effective pixels. 

2.2.1.3. Resolution. Greater than 350 lines vertical and greater than 460 lines horizontal, interlaced 2:1, measured 
per EIA-170A Standard. No discernible interlace jitter or line pairing on the viewing monitor. System limiting 
resolution that conforms to FCC regulations for broadcast signals. 

2.2.1.4. Frame Rate. Adjustable frame rate frequency up to 30 frames per second. 
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2.2.1.5. Encoded NTSC Video Signal Format. Conformance to the National Television Standards Committee 
(NTSC) specification and produce NTSC compatible video in accordance with EIA-170A Standard, governed 
by the Electronic Components Association (ECA), for video output 1 V p-p composite also known as 140 IRE 
units per Institute of Radio Engineers (IRE). Provide up to 16 dB automatic gain control (AGC). 

2.2.1.6. Output Impedance. 75 ohms ± 5%. 

2.2.1.7. Aspect Ratio. Width to height aspect ratio of 4:3. 

2.2.1.8. Image Quality. Ability to produce clear, free from distortion, usable video images of the areas, vehicles, 
objects, and other subjects visible from a roadside CCTV site. Ensure that video produced by the camera is 
true, accurate, distortion free, and free from transfer smear, oversaturation, and any other image defect that 
negatively impacts image quality under all lighting and weather conditions in both color and monochromatic 
modes. 

2.2.1.9. Over Exposure Protection. Minimize glare and incur no permanent damage to the camera when pointed 
directly at strong light sources, including the sun, for brief periods of time. 

2.2.1.10. Geometric Distortion. Zero. 

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

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

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

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

2.2.1.15. Auto White Balance. Color quality that is maintained by a continuous through the lens automatic white 
balance for color temperatures from 2850 K to greater than 5100 K with less than 10 IRE units unbalance. 

2.2.1.16. Inverted Operation. Automatic or manual activation image inversion or “flip” operation when rotating through 
0° or 180° vertical tilt positions. 

2.2.1.17. Mean Time Before Failure. A minimum of 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, 

 10X auto and manual digital zoom minimum, and 

 automatic and manual focus and iris control. 

Provide lenses with capabilities for remote control of the zoom, focus, and iris operations. Mechanical or 
electrical means provided to protect the motors from overrunning in extreme positions. Lens and controller 
system capable of both auto iris and remote manual iris operation. Capabilities of lens for auto and manual 
zoom and focus control. Motorized iris as opposed to auto iris type, for system control capability. 

2.2.3. Network Interface Requirements. Provide equipment that is compatible with the Department’s Lonestar™ 
software and can be integrated into the Department’s TMC CCTV control sub-systems through NTCIP 1205 
Version 1.08 or latest Department approved version, Open Network Video Interface Forum (ONVIF), or 
approved equal. Support Cohu, Pelco D, Pelco P protocols, or approved equal for control.  
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Provide equipment that is compatible with other devices using Telecommunications Industry 
Association/Electronic Industries Alliance (TIA/EIA)-232 or EIA-422/485 at a rate of 9600 bps. 

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 is achieved through 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. 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: 

2.3.1. General. 

2.3.1.1. 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, and 

 built-in ID generator, with white letters on black outline minimum or approved equivalent. 

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

2.3.1.3. Resolution. Support the following resolutions: 

 720p (1280 x 720 pixel array),  

 D1 (720 x 480 pixel array),  

 CIF (352 x 240 pixel array), and  

 VGA (640 x 480 pixel array) at a minimum dependent on video stream configuration. 

2.3.1.4. Frame Rate. Allow user selectable frame rates at 30, 15, 7, 4, 2, and 1 frames per second. 

2.3.1.5. Data Rate. Scalable from 64 kbps to 8 Mbps 

2.3.1.6. Video Stream Format. Allow simultaneous encoding and transmission, of a minimum, two configurable 
digital video streams in conformance with the Moving Picture Experts Group’s MPEG-4 part 10 (H.264) and 
Motion JPEG (MJPEG) video compression technology in accordance with the ISO and IEC requirements 
detailed in the ISO/IEC 14496-10 standard or most current version.  Support configuration of the following at 
a minimum: 

 H.264, 

 MJPEG, 

 H.264 + H.264, and 

 H.264 + MJPEG. 

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

2.3.1.8. Aspect Ratio. Support width to height aspect ratio of 4:3 or 16:9 dependent on TMC monitor video format 
functionality. 

2.3.1.9. Image Quality. Ensure that video produced by the camera is true, accurate, distortion free, and free from 
transfer smear, oversaturation, and any other image defect that negatively impacts image quality under all 
lighting and weather conditions in both color and monochromatic modes. 
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2.3.1.10. Wide Dynamic Range (WDR). Operation with manual override option. 

2.3.1.11. Over Exposure Protection. Minimize glare and incur no permanent damage to the camera when pointed 
directly at strong light sources, including the sun, for brief periods of time. 

2.3.1.12. Geometric Distortion. Zero. 

2.3.1.13. Signal to Noise Ratio (AGC Off). 50 dB minimum (weighted at 4.5 MHz).  

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

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

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

2.3.1.17. Auto White Balance. Color quality that is maintained by a continuous through the lens automatic white 
balance for color temperatures from 2850 K to greater than 5100 K with less than 10 IRE units unbalance. 

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

2.3.1.19. Mean Time Before Failure. A minimum of 43,800 hr. or 5 yr. without mechanical malfunction or failure. Act 
of God failures are exempt.   

2.3.2. 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 18X zoom 

range, 

 10X auto and manual digital zoom minimum, and 

 automatic and manual focus and iris control.  

Provide lenses with capabilities for remote control of the zoom, focus, and iris operations. Mechanical or 
electrical means provided to protect the motors from overrunning in extreme positions. Lens and controller 
system capable of both auto iris and remote manual iris operation. Capabilities of lens for auto and manual 
zoom and focus control. Motorized iris as opposed to auto iris type, for system control capability. 

2.3.3. Network Interface Requirements. 

Provide CCTV field equipment that can integrate with the Department’s Lonestar™ software and can be 
integrated into the Department’s TMC CCTV control sub-systems through 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 the IEEE 802.3 Standard for 10/100 Ethernet connections for half-duplex or full-duplex and 
provide auto negotiation. Provide equipment with a minimum of 1 Ethernet port, which has a 10/100 Base-TX 
connection. Provide connectors that conform to EIA and TIA requirements.  

Support, at a minimum, RTP, RTSP, UDP/IP, TCP/IP, IPv4, HTTP, IGMPv2, DHCP, NTP, IEEE 802.1x, 
Ethernet 802.3u, 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 
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and management is achieved through serial login, telnet login, web-based interface, or manufacturer 
software. Provide manufacturer software with camera for local configuration, system maintenance and 
management control. 

2.4. 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 can 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.  

2.4.1. Serial. Provide shielded twisted pair serial based communication cable rated for outdoor use in conformance 
to EIA RS-232/422/485 Standards, governed by the Electronic Components Association (ECA). Provide 
serial based conversion hardware, if necessary, to achieve this function. 

2.4.2. Video. Provide coaxial cable, rated for outdoor use, between the camera and the communications equipment 
interface that is a mid-range RG-59/U type with a solid center conductor with 100% shield coverage, with a 
cellular polyethylene dielectric, or a cable as recommended by the manufacturer of the CCTV field 
equipment. 

2.4.3. Ethernet. Provide a shielded twisted pair (STP) Category 5E (or equivalent) at a minimum rated for outdoor 
use in conformance to TIA/EIA 568B Standard. Cable must not exceed an attenuation of 30 dB per 300 ft. of 
cable at 100 MHz. 

2.4.4. Power. Provide 3-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 through Power over Ethernet (PoE) through a power supply or mid-span PoE 
injector, to be subsidiary to the camera unit, and must conform to the IEEE 802.3af or IEEE 802.3at standard 
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 is subsidiary to the camera unit. 

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

2.5. Video Encoding Interoperability. Digital video encoders and decoders are necessary to convert the analog 
signal to digital, transport digital packets via UDP/IP over fiber optic, copper Ethernet, wireless, or leased line 
networks and convert the digital packets back to an analog signal for viewing on a display monitor. Video 
encoding and decoding equipment may be achieved through 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 a minimum of two other manufacturer’s software or hardware 
decoders that are currently in use by the Department.  Contact the Department for decoders supported prior 
to procurement of camera unit. 

2.6. Camera Housing. Provide camera housing assembly and hardware material that reflects sunlight. 

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 35 lb. 

Construct viewing window in such a way 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. 
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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. 

2.7. Pan-Tilt Unit. Furnish and install a medium duty anodized aluminum weatherproof pan-tilt-unit at each 
camera site, conforming to National Electrical Manufacturer’s Association (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 a minimum of 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 a drive accuracy and drive repeatability of less than 1° and has 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, capable of maintaining static position and 
does not move by more than 1.0° 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 standard when not integral to the camera unit and housing. 

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

Provide a camera unit capable of user programmable tours with a minimum of 4 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 a minimum of 8 zones allowing right 
and left pan limitations. 

Provide a camera unit capable of user programmable privacy zones with a minimum of 8 zones. Capable of 
click and drag position control through software. 

2.9. Control Receivers. Provide a camera unit with an integrated camera control receiver, unless otherwise 
directed, that will execute all camera and lens functions as well as forward communication of commands for 
the pan-tilt functions to the pan-tilt control receiver. Mount the pan-tilt control receiver inside the pan-tilt unit. 

The control receiver receives the data from the camera controller, it decodes the digital command data 
signals transmitted through the communication transmission interface, checks for errors, and acts on valid 
data to drive the pan-tilt unit and the camera controls. 

Local field control is achieved through compatible control software on a laptop or through local control unit 
hardware located inside the field cabinet that can be EIA 19 in. rack or shelf mountable. Document that the 
camera control receiver and pan-tilt control receiver will execute all camera, lens, and pan-tilt functions 
through a laptop interface or through use of the local control unit hardware. Provide local control unit 
hardware only when shown on the plans or identified in the general notes. 
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2.10. Connectors. Provide and install connectors that are compatible with the communications equipment 
interfaces identified in Article 2.3.3 and Article 2.4. Supply all mating connectors. Provide all connector pins 
and mating connectors that are plated to achieve good electrical connection and resistance to corrosion. 

2.11. Source ID Generator. Use a built-in ID Generator to insert camera ID over each of the camera-generated 
videos.  

Provide a minimum of 2 lines of alpha numeric, case specific, text supporting a minimum of 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 camera, preset, privacy mask, low pressure warning, 
compass, and time and date at a minimum. 

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 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 loss of signal or video signal failure, ID Generator automatically passes through failure 
message to display over video. 

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

2.12. 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. 

Provide 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. 

2.13. 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, and 

 power and control cable surge protector – Integrated into cabinet surge protection system. 

2.14. Power Requirements. Provide CCTV field equipment meeting all of its specified requirements when the 
input power is 115 VAC ± 20%, 60 Hz ± 3 Hz, and that maximum power required does 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 requires operating voltages other than 115 VAC ± 20%, 
such as 24 VAC, 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. 

2.15. Primary Input Power Interruption. Provide CCTV field equipment that meets all the requirements in 
Section 2.1.4., “Power Interruption” of the NEMA Standard TS2 for Traffic Control System, or most current 
version. 

2.16. Power Service Transients. Provide CCTV Field Equipment that meets the requirements for Section 2.1.6., 
“Transients, Power Service” of the NEMA Standard TS2, or most current version. 
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2.17. 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 subjected to current loads in excess of their respective design limits upon failure of any 
single circuit element or wiring. 

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

2.19. Connectors and Harnesses. Make all external connections by means of 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 plated pins and mating 
connectors to improve conductivity and are corrosion resistant. All connectors utilizing 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. 

2.20. 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:  

2.20.1. 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 to 165°F, 

 temperature shock not exceeding 30°F per hour,  

 relative humidity of 0 to 100%, 

 moisture condensation on all exterior surfaces caused by temperature changes, and 

 provisions for a heater and blower function will be required to maintain internal temperatures within the 

manufacturer’s operating temperatures for temperature ranges internal to the camera unit not 

conforming to NEMA TS2 Standard 2.1.5.1. 

2.20.2. 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 to 30 Hz 
up to 0.5 g applied in each of three mutually perpendicular planes for 30 min. 

2.20.3. 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. 

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

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

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



6010 

9 - 17 03-15 
Statewide 

2.20.6. 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). 

2.20.7. Wind Rating. 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. 

3. CONSTRUCTION 

3.1. General. Maximize standardization and consistency by utilizing 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 in the plans or on the ITS standards: 

 ITS Pole, 

 overhead sign bridge or cantilever overhead sign structure , 

 retaining wall, and 

 concrete column or parapet. 

Provide mounting bracket design with documentation submittal for approval prior to 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; examples include: 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 requirements of the  National Electrical Code (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 neatly 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 will 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 prior to removal. Conduct a pre-removal test in accordance with the testing 
requirements contained in this Item to document operational functionality. Remove and deliver to the 
Department, existing CCTV field equipment that fail inspection. 

Prior to 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 such time that it can be relocated. 
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Remove existing CCTV field equipment as shown on the plans only at such time as authorized by the 
Engineer. 

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

Make all arrangements for connection to the power supply and communication source including any permits 
required for the work to be done 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.  

3.5. Removal of CCTV Field Equipment. Disconnect and isolate any existing electrical power supply prior to 
removal of existing CCTV field equipment,  

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

Any portion of the CCTV field equipment or cabinet internal components damaged or lost will be replaced by 
the Contractor (with items requiring the approval of 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 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 general notes. The Contractor is fully responsible for any 
removed equipment until released by the Engineer. 

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 a minimum of 5 cameras in each project where 
the personnel installed, tested and integrated CCTV cameras on outdoor, permanently mounted structure(s) 
and related camera control and transmission equipment.  The completed CCTV camera system installations 
must have been in continuous satisfactory operation for a minimum of 1 yr.   

3.6.3. Equipment Experience. Three projects (may be the three in the preceding paragraph) in which the 
personnel worked in cooperation with technical representatives of equipment suppliers to perform specific 
stages of work.  The Contractor will not be required to furnish equipment on this project from the supplier 
who furnished documentation demonstrating this experience. 

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

3.7. Documentation Requirements. Provide a minimum of 2 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, 



6010 

11 - 17 03-15 
Statewide 

 pictorial of component layout on circuit board, 

 ID Generator list of text display options, 

 complete maintenance and trouble-shooting 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, and 

 provide the Department with certification documentation verifying conformance with environmental and 

testing requirements contained in the special specification. Certifications may be provided by the 

manufacturer or through independent labs. 

Identify material which is copyrighted or proprietary in nature as part of the documentation submittal.  The 
Department will comply with sensitive material and  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 5 copies of the test procedures to include tests identified in 
Article 5.1.2 through Article 5.1.7 inclusive 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 to resubmit if necessary rejected test procedures 
for final approval within 10 days. Review time is 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 to the Engineer 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 1 design prototype is manufactured, perform this test on that unit. If 
supplying multiple types of the 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 the requirements of 
this specification. Failure of independent tests to comply with the requirements of 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: 
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3.8.1.2.1. Power Service Transients. Provide equipment that meets the performance requirements, specified in this 
Item, when subjected to the power service transients as specified in 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 in 
this Item, when subjected to the following conditions in the order specified below: 

 stabilize the equipment at -30°F and test as specified in Sections 2.2.7.3, “Low-Temperature Low-

Voltage Tests” and 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 having relative humidity of at 

least 40%. Operate the equipment for 2 hr., while wet, without degradation or failure, and 

 stabilize the equipment at 165°F and test as specified in Sections 2.2.7.5, “High-Temperature High 

Voltage Tests” and 2.2.7.6, “High-Temperature Low-Voltage Tests” of the NEMA TS2 standard, most 

current version. 

3.8.1.2.3. Relative Humidity. Provide equipment that meets the performance requirements, specified in this Item, 
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 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 in this Item, 
when subjected to nominal input voltage variations as specified in 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, provided 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 the requirements of this Item. 

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

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 the requirements of this Item. 

3.8.1.4. Field Acceptance (Stand-Alone) Test. Conduct a field acceptance test for each unit after installation as 
required by the Engineer in order to demonstrate compliance with the functional requirements with this Item. 
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. 
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3.8.1.4.3. Video Signal. For analog signal format, conduct an impedance test, through a short 75 ohm coaxial cable, to 
an oscilloscope waveform monitor to ensure 75 ohm output impedance to conform with NTSC standards.  

Through use of 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 level is 40 IRE. 

3.8.1.4.3.2. Luminance. Document the white level and correct brightness setting is 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. 

3.8.1.4.3.5. Ground-loop. Document that no ground loop exists in the video picture. Ground loop voltages in the video 
signal causes bars to be present on the video picture. 

Document video image is present and free from over-saturation and any other image defect in both color and 
monochrome modes. 

Document video support of unicast and multicast 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 through ping or 
telnet session from a remote PC. For analog camera models, document serial data transmission to execute 
control through serial ports. 

3.8.1.4.5. Pan-Tilt Mechanism. Exercise pan, tilt, zoom, and focus in all directions and execute a minimum of 3 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 involves documenting settings used to meet functional requirements while 
providing a margin for adjustment when future conditions change. Utilize the Department control software 
(when available) to perform subsystem testing. At a minimum, utilize this software to verify commands and 
confirms, as well as, detector actuations and occupancy dwell time. The Contractor is responsible for being 
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, standalone test, and system 
integration test for all subsystems, provide completed data forms containing all of 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 provided by the Engineer, when shown on the plans. Perform 
field surveying and calculations under the supervision of and sealed by a licensed land surveyor.  
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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 the prior approval of the Engineer. 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 a period of 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, both for the system as a whole, and for each component of the 
network. 

Provide all additional test results to the Engineer for review once a successful data communications test has 
been completed. If all the requirements of this specification have been satisfied, contract time will stop and all 
subsystems will be placed into operation and operate as a complete system for a period of 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 the any defects reported and any corrective action taken in the 
report. The integrated subsystems must operate defect free as a single complete system for a minimum of 72 
continuous hours 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 
subsystem(s)  integration test results and resume contract time. Provide any necessary corrections and 
resubmit subsystem(s)  integration test results and a request to begin a final acceptance test which may 
include “as built” plans and a data communications test. 

The CCTV field equipment under this Item will not be accepted until the system, inclusive of all subsystems, 
has operated satisfactorily for a period of 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 prior to 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 sufficient 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 
by the Engineer. 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, to 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.  
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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 systems 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 in excess of 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. 

3.8.2.1. Pre-Test. Provide 5 copies of the test procedures to include 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 to resubmit if necessary rejected test 
procedures for final approval within 10 days. Review time is calendar days. Conduct all tests in accordance 
with the approved test procedures. 

Conduct basic functionality testing prior to removal of CCTV 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 becomes the responsibility of the Contractor until accepted by the Department. 
Compare test data prior to removal and test data after installation. The performance test results after 
relocation must be equal to or better than the test results prior to removal. Repair or replace those 
components within the system which failed after relocation but which passed prior to removal. 

3.8.2.2. Post Test.  Testing of the CCTV field equipment is for the purpose of relieving the Contractor of 
maintenance of the system. 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 will not be 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 of the data 
taken as well as quantitative results for all tests. Submit the test data forms to the Engineer at least 30 days 
prior to the day the tests are to begin. Obtain Engineer’s approval of test procedures prior to submission of 
equipment for tests. Send at least 1 copy of the data forms to the Engineer. 

Conduct an approved stand-alone test of the equipment installation at the field site(s). At a minimum, 
exercise all stand-alone (non-network) functional operations of the field equipment with all of the equipment 
installed per the plans as directed by the Engineer. Complete the approved data forms with test results and 
turn over to the Engineer for review and either acceptance or rejection of equipment. Give at least 30 working 
days notice prior to all tests to permit the Engineer or his 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 will, as a minimum, exercise all remote control functions and display the return 
status codes from the controller.  

If any unit fails to pass a test, prepare a report and deliver it 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. 
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3.9. Warranty. Warrant the equipment against defects or failure in design, materials, and workmanship for a 
minimum of 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 will be repaired or replaced at the Contractor’s expense prior to 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.  

3.10. Training. Conduct a training class for a minimum of 24 hr., unless otherwise directed, for up to 10 
representatives designated by the Department on procedures of installation, operations, programming 
hardware settings, IP programming, port settings, testing, maintenance, troubleshooting, and repair of all 
equipment specified within this specification. 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 by the Engineer. Consider operations through 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 bid price 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 bid price 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 bid price 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 bid price 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; for testing, delivery and storage of components designated for salvage or 
reuse; and all testing, training, software, equipment, labor, materials, tools, and incidentals. 
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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 bid price 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; for testing, delivery and storage of 
components designated for salvage; and all testing training, software, equipment, labor, materials, tools, and 
incidentals. 
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Special Specification 6063 

Intelligent Transportation System (ITS) Solar Power 
System 

1. DESCRIPTION 

Furnish, install, relocate, or remove an integrated Intelligent Transportation System (ITS) solar power system 
at locations shown on the plans, or as directed.  

A solar power system is co-located with and supplies operational power for designated ITS field equipment at 
locations as shown on the plans. The solar panel power supply system must supply power service for the 
field equipment.  Furnish and install all of the components described in the specification and configure the 
equipment as indicated on the plans. 

2. MATERIALS 

Provide materials that comply with the details shown on the plans, the requirements of this Item, and the 
pertinent requirements of the following Items: 

 Item 416, “Drilled Shaft Foundation,” 

 Item 421, “Hydraulic Cement Concrete,” 

 Item 440, “Reinforcing Steel,” 

 Item 442, "Metal for Structures,"  

 Item 445, "Galvanizing,"  

 Item 449, “Anchor Bolts,” 

 Item 618 “Conduit,”   

 Item 620, "Electrical Conductors," 

 Item 624 “Ground Boxes,” 

 Item 627 “Treated Timber Poles,” and 

 Item 687 “Pedestal Pole Assemblies.” 

3. EQUIPMENT 

Provide labor, equipment and materials to employ solar-generated, battery-backed power for the assigned 
field equipment specified in the plans, or as directed.  Install all equipment, including batteries and charge 
controller, in a suitably sized enclosure.  

Size the enclosure to house the solar chargers, batteries, lightning protection equipment, and all co-located 
ITS field equipment shown on the plans or as directed. 

Furnish a solar power system that supplies the design electrical load for up to 24 hr. per day with 3 or 5 days 
of battery backup, as described in the plans, and generally consisting of the following: 

 Photovoltaic (PV) modules with mounts or racks, and mounting brackets for affixing the modules to a 

pole as shown on the plans. Ensure mounting and bracket assembly has all galvanized steel or heavy 

gauge-mill aluminum construction. Provide adjustable tilt mounts that can be repositioned to an 

appropriate angle to maximize seasonal solar radiation., 

 12 VDC sealed, valve-regulated, absorbed glass mat (AGM), maintenance-free batteries, 

 maximum power point tracking (MPPT) photovoltaic charge controllers and monitoring units, 

 one toggle-type power switch for emergency shutoff, and 
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 external conduit, wiring cable and conductors (as recommended by the supplier) between the following: 

 photovoltaic module to cabinet back panel, 

 battery interconnect, 

 batteries to cabinet back panel, and 

 wiring between components in cabinet. 

Pre-set the equipment, optimize photovoltaic module direction, and configure hardware components to allow 
automatic operation.  Furnish and install a fully operational assembly with all cabling and terminations 
matched to support the selected components. Use the component sizing chart, Table 1 or Table 2, shown 
below to size the individual components based on the planned electrical load and days autonomy: 

 
 

Table 1 
Solar Power System Component Sizing – 3 Days Autonomy 

Design Load (Watts) 100 90 80 70 60 50 40 20 

Solar Array  
Size (Watts)2 

1440 1296 1152 1008 864 720 576 288 

Battery Capacity (AH) 750 675 600 525 450 375 300 150 

Total Controller 
Capacity (Amps) 

120 108 96 84 72 60 48 24 

1.  Components Sized Based On The Following Performance Requirements: 
     - 3 Days of Autonomous Operation 

     - Maximum Battery Discharge of 80% 
     - Recharge to Capacity in 5 hours of sunlight after 80% battery discharge. 

2.   Panels to be selected using PVUSA Test Conditions (PTC)  

 

Table 2 
Solar Power System Component Sizing – 5 Days Autonomy 

Design Load (Watts) 100 90 80 70 60 50 40 20 

Solar Array  
Size (Watts)2 

2400 2160 1920 1680 1440 1200 960 480 

Battery Capacity (AH) 1250 1125 1000 875 750 625 500 250 

Total Controller 
Capacity (Amps) 

200 180 160 140 120 100 80 40 

1.  Components Sized Based On The Following Performance Requirements: 
     - 5 Days of Autonomous Operation 

     - Maximum Battery Discharge of 80% 
     - Recharge to Capacity in 5 hours of sunlight after 80% battery discharge. 

2.   Panels to be selected using PVUSA Test Conditions (PTC)  

Size the components of the system considering how many days of autonomous operation are needed and 
future maintenance costs. Furnish, install, and test the solar panel power supply system, and ensure it meets 
the following requirements: 

3.1. Solar Generator. Ensure the system solar generator provides at least the total power output shown for the 
planned electrical load. Supply and install the appropriate number and size of PV modules needed to meet 
the minimum power requirements shown in Table 1 or 2 as required by the plans. Use photo voltaic USA 
(PVUSA) test conditions (PTC) ratings. 

Supply industrial grade, mono-crystalline or poly-crystalline type solar modules. Consumer grade modules 
are not acceptable. Ensure that the PV modules meet the following minimum requirements: 

 minimum output voltage of 12 VDC, 

 minimum area efficiency rating of 15%,  

 at least 2 bypass diodes, installed at the factory, 
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 include an ultraviolet (UV) resistant, Ingress Protection (IP) 66 rated junction box providing wire 

termination for up to No. 6 AWG wiring with the PV module,  

 hail impact resistance up to 1 in. diameter at 50 mi. per hr., and 

 UL 1703 listing. 

Ensure PV modules, regardless of wattage size, shares common mounting holes for mounting so that a 
single mounting structure will accommodate the entire module line. 

PV modules may be wired in “strings” of panels wired in series, which are then wired in parallel to other 
strings. Ensure that the open circuit voltage of any single string of PV modules does not exceed 127 V. 

Construct PV modules with a tempered glass surface and an industrial grade anodized aluminum frame that 
completely surrounds and seals the module laminate. Ensure construction is consistent with the demands of 
installation near humid salt air environments.  

Design and construct the photovoltaic module mounting assembly of galvanized steel (ASTM A-153 Class A) 
or aluminum. The mounting assembly must be of adequate design and strength to provide a means of 
securely attaching the PV module frame to a pole. Provide a mounting assembly capable of 360° horizontal 
orientation with a means of locking the bracket at an inscribed angular position about the pole. Ensure the 
mounting assembly is designed and installed to prevent module re-positioning during 110 mph wind 
conditions. 

Label all PV modules with open-circuit voltage, operating (maximum power) voltage, maximum permissible 
voltage, operating (maximum power) current, short-circuit current, and maximum power. 

Provide a warning label on all DC junction boxes warning that the active parts inside the boxes are fed by a 
PV array and may still be energized after isolation. 

Provide a DC disconnect toggle switch to the solar array at a readily accessible location. Label with system 
information including maximum power current, maximum power voltage, maximum system voltage, short-
circuit current, and maximum rated output current of charge controller at the DC disconnect. National 
Electrical Code (NEC) 690.14(C)1 and 690.31(E). 

Mark each PV system disconnect as such. NEC 690.14(C)(2) and 690.14(C)(3). 

Provide overcurrent protection for the PV source circuit in conformance with NEC 690.9(A); 240. 

3.2. Batteries. Provide maintenance free, spill proof, AGM batteries with the following minimum characteristics: 

 12 VDC, 

 80% allowable depth of discharge (DOD), 

 rated for a minimum of 2,000 recharge cycles, and 

 capacity rated at 77ºF, 100 hr. discharge rate. 

Supply appropriate number of batteries to ensure the minimum total amp-hours meets or exceeds the value 
in Table 1 or 2, as described in the plans, when wired in parallel. Label, with a UV resistant system, the 
battery bank with maximum operating voltage, equalization voltage, and polarity. 

Arrange the system components so that all battery terminals are guarded and adequate working space is 
provided per NEC 690.71(B)(2); 480.9. 

Install current-limiting fuses on battery output circuits per NEC 690.71(C). 

Provide overcurrent protection for the battery circuit conductors in conformance with NEC 690.9(A); 240. 
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Maximum system voltage is less than 600 V. Circuits over 150 V are to be protected so as to be only 
accessible to qualified persons, per NEC 690.7(C) and 690.7(D). 

Install battery banks of greater than 48 V nominal in non-conductive cases. Conductive racks are permissible 
if no materials are located within 6 in. of the top of the battery case per NEC 690.71(D). 

Provide series disconnects for battery strings over 48 V nominal per NEC 690.71(E). 

Provide a maintenance disconnect for the grounded conductor of each string for battery systems over 48 V 
nominal. Make this disconnect accessible only to qualified persons per NEC 690.71(F). 

Use battery interconnections with #2/0 AWG or larger flexible cables that are listed for hard-service use and 
are moisture resistant 

3.3. Panel Controller/Battery Charger. Furnish and install maximum power point tracking (MPPT) controllers to 
ensure proper charging on the system battery bank. Provide an appropriate number of adequately sized 
MPPT controllers to meet or exceed the total charging amps shown in the system sizing tables. Provide 
MPPT controllers listed for the application, including UL 1741. 

Provide MPPT controllers rated for the appropriate input and output voltages and currents needed for a fully 
functioning solar power system of the size called for in the plans. 

Provide MPPT controllers with integrated battery overcharge and over-discharge protection. 

Provide MPPT controllers with integrated temperature compensation. 

Provide a blocking diode for reverse-current protection of the charging circuit. Reverse voltage rating of the 
blocking diode should be at least twice the open circuit voltage rating of the PV array to which it is fitted. 

Incorporate thermal compensation in the charge control circuit to adjust the battery charge rate to variances 
in temperature with an adjustable voltage swing above and below the ambient set point as defined by the 
battery manufacturer. The battery float voltage calibration shall be at a voltage defined by the battery 
manufacturer at 25ºC ambient temperatures.  

Provide light-emitting diodes (LED) or liquid crystal displays (LCD) to indicate solar panel charging and state 
of charge. 

Provide surge protection for lightning and power surge protection. 

Provide the controller with a low voltage disconnect (LVD) circuit. This circuit disconnects the battery bank 
when the battery voltage reaches a voltage that is deemed critical by the manufacturer of the battery. Provide 
an LED to indicate when the LVD circuit is active. 

3.4. Power Inverter.  Provide a stand-alone power inverter, with UL 1741 listing, to provide 120 V, 60 Hz, AC 
power output.  

Provide true sine wave power with less than 3% total harmonic distortion. 

Size the inverter to handle the largest load the system is expected to serve. 

Provide overcurrent protection, disconnects, and ground fault protection. 

Protect the inverter output circuit in accordance with NEC Article 240. 

Label the inverter with the appropriate markings, including maximum input and output power ratings.  
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3.5. Control Cabinet. Manufacture the control cabinet of unpainted sheet aluminum with a thickness of at least 
0.125 in. Size the cabinet to provide adequate space for the control electronics, desired number of batteries, 
and all co-located ITS field equipment shown on the plans, or as directed. Meet National Electrical 
Manufacturers Association (NEMA) standards publication 250-2003. 

Provide a completely weatherproof cabinet to prevent the entry of water. All exterior seams are to be 
continuously welded for the cabinet and door. All exterior welds are to be smooth. 

Provide the door with a full length stainless steel piano hinge. The hinge will be mounted so that it is not 
possible to remove it from the door or cabinet without first opening the door.  Provide a double flanged 
cabinet door opening. Provide a closed cell neoprene gasket between the door and the cabinet to act as a 
permanent dust and weather resistant seal. Provide a minimum of 1/4 in. thick gasket. Tightly secure the 
door via a latching device which pulls the door snugly against the neoprene affixed gasket forming a weather 
tight seal. Provide cabinet with a Corbin style #2 lock with a keyhole cover as an integral part of the door and 
2 keys. Provide cabinet with provisions to hold the door open at approximately 90º  and 120º positions. 

Provide louvers on each side of the cabinet to allow adequate cooling of the electronic components and to 
prevent the accumulation of gases.  Provide screen vents that  prevent entry of insects. 

Provide an aluminum back panel in the lower compartment with a thickness of 0.125 in. Size the back panel 
to provide adequate space for the control electronics and terminal strip. Provide electronic components that 
can be easily installed or removed with simple hand tools. 

Equip the cabinet with at least two shelves of a minimum thickness of 0.125 in, with a 1 in. x 3 in. cutout in 
the back of the shelves for cable run. Ensure that the shelves are capable of supporting design battery 
weight. Provide a rubber mat installed on each shelf that supports the batteries and two 1/8 in. drain holes 
located in the bottom of the cabinet at opposite corners. Provide a minimum of 2 in. of separation from the 
top of the battery posts to the bottom of the next shelf. 

Equip the cabinet with all necessary mounting equipment and hardware. Configure the cabinet for pole 
mounting using two aluminum "U" channel mounting brackets with stainless steel reinforcing plates on the 
inside of the cabinet. Include a 0.25 in. aluminum reinforcing plate mounted in the bottom of the cabinet. 

Cabinets meeting the ITS equipment cabinet specification are acceptable as long as they are sized to 
accommodate the entire system. 

3.6. Connectors and Harnesses.   Ensure all external connections are made by means of connectors.  Key the 
connectors to prevent improper hookups.  Color code and appropriately label with an UV resistant material all 
cables to and from the connectors on both ends. 

Provide connecting harnesses of appropriate length and terminate with matching connectors for 
interconnection with the communications system equipment. 

Plate all pins and mating connectors with a minimum of 20 microns of metallic native element gold (Au).  Use 
heat shrink tubing for all solder-type connections to protect the connection from short circuiting.  

Label with UV resistant methods to identify all assemblies with name, model number, serial number and any 
other pertinent information required to facilitate equipment maintenance. 

Provide external waterproof connections that conform to International Electrotechnical Commission (IEC) 
specification 60529 Section 14.2.7, or most current version, for IP 66 or greater rating. 

Provide connectors that are polarized, non-interchangeable, guarded, latching or locking, have “first-to-
make/last-to-break” contact for the grounded conductor, and are either rated for interrupting current or 
require a tool to open per NEC 690.33. 
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Provide wiring connectors that are listed for the intended use and environment. Do not over tighten screws to 
terminals. Use the appropriate crimping tool for crimp-on terminals per NEC 110.14. 

3.7. Grounding.  

3.7.1. Ungrounded Systems. Include disconnects, overcurrent protection, and gound-fault protection. Provide 
equipment that is listed for use with ungrounded systems per NEC 690.35. 

3.7.2. Module Grounding Connectivity. Provide module connections such that removal of a module does not 
interrupt a grounded conductor to another PV source circuit per NEC 620.4(C). 

3.7.3. Ground-Fault Protection. Provide ground fault protection for grounded arrays per NEC 690.5. 

3.7.4. PV System Grounding. Provide one grounded DC conductor for two-wire PV systems operating above 50 V 
per NEC 690.41; 250.4(A). 

3.7.5. Single Point. Provide DC grounding at a single point on the PV output circuit per NEC 690.42. 

3.7.6. Equipment Grounding. Ground non-current-carrying metal components, including module frames, mounting 
structures, equipment, conduit, and boxes per NEC 690.43. 

3.7.7. Equipment Grounding Conductors. Route equipment conductors with PV circuit conductors per NEC 
690.43. 

3.7.8. Equipment Grounding Conductor Size. If the array has ground fault protection, size the grounding 
conductor according to NEC 250.122.  If not, size the grounding conductor to handle at least twice the de-
rated circuit conductor ampacity per NEC 690.45. 

3.7.9. Grounding Electrode Systems. Ground the AC system according to NEC 250.50 through 250.60. Ground 
the DC system according to NEC 250.166 through 250.169, and NEC 690.47. 

3.7.10. Common Grounding. If the system includes both AC and DC systems, bond the grounding electrodes 
together. Size the bonding conductor for the larger of the AC and DC requirements per NEC 690.47(C). 

3.8. Disconnects. Provide disconnects to disconnect equipment (inverters, batteries, charge controllers, etc.) 
from all ungrounded conductors of all power sources per NEC 690.15. 

For fuses that are energized from both directions, provide disconnects to independently disconnect the fuse 
from all sources of power. 

Provide disconnects to open all ungrounded conductors which are readily accessible, externally operated, 
have ON/OFF indications, and have appropriate interrupt ratings. Manually operated switches and circuit 
breakers are allowed to fulfill these requirements per NEC 690.17. 

3.9. Mechanical Requirements.  Provide equipment that is modular in design such that it can be easily replaced 
in the field. 

Clearly identify with UV resistant material each unit with name, model number, serial number and any other 
pertinent information required to facilitate equipment maintenance.  

Coat all printed circuit boards with a clear-coat moisture and fungus resistant material (conformal coating). 

3.10. Environmental Requirements. Ensure that equipment conforms to NEMA TS2-2003 (R2008), IEC 60529, 
and NEMA 250-2008, or most current version, for the following categories:  
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3.10.1. Temperature and Humidity. Provide equipment that conforms to NEMA TS2 Section 2.1.5.1, or most 
current version, and meets all the specified requirements during and after being subjected to any 
combination of the following conditions: 

 ambient temperature range of -30 to 165°F, 

 temperature shock not exceeding 30°F per hour,  

 relative humidity of 0 to 100%, 

 moisture condensation on all exterior surfaces caused by temperature changes, and 

 Housing assemblies perform to stated specifications over an ambient temperature range of -30 to 165°F 

in direct sunlight and a humidity range of 0 to 100% condensing.  Ensure that the system will operate 

without sustaining damage over a temperature range of -30 to 165°F. 

3.10.2. 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 to 30 
Hz up to 0.5 g applied in each of 3 mutually perpendicular planes for 30 min. 

3.10.3. 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. 

3.10.4. Environmental Contaminants. Provide equipment that conforms to IEC 60529 Section 14.2.6, or most 
current version for IP 66 or greater rating.  

3.10.5. External Icing. Provide equipment that is tested to conform to NEMA 250-2003 Section 5.6, or most current 
version. 

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

4. CONSTRUCTION 

Give particular care to the interconnection of all of the components and the cabling. 

4.1. General. Furnish and install all materials, including support, calibration and test equipment, to ensure an 
operating and functional solar power system. Install power and data cables, power grounding and lightning 
suppression systems. Prior to beginning installation, inspect each site to verify suitability of the design for 
installation, grounding and lightning protection. Provide written documentation to the Engineer for approval 
prior to installation.  

Configure and setup the solar power system to assure connection and electric power delivery to the field 
equipment as indicated in the plans. Locate and mount all equipment as detailed in the plans and as directed 
by the Engineer. 

4.1.1. Wiring.  Provide wiring that meets the requirements of the NEC. Provide wires that are cut to proper length 
before assembly. Provide cable slacks to facilitate removal and replacement of assemblies, panels, and 
modules.  It is not acceptable to “double-back” wire to take up slack. Lace wires neatly with nylon lacing or 
plastic straps. Secure cables with clamps. Provide service loops at connections.  

Size all conductors for a de-rated ampacity of at least 125% of the maximum currents calculated. De-rating 
factors include high ambient temperatures and number of conductors run together within a conduit or cable, 
per NEC 690.8(B), 310.15(B) and 310.16. Single-conductor cables in sizes 16 AWG and 18 AWG are 
permitted for module interconnections if they meet the ampacity requirements. 
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Protect all conductors operating at more than 30 V and installed in readily accessible locations with conduit, 
per NEC 690.31(A).  

Provide conductors rated for 194ºF (90ºC) and wet service per NEC 690.31(B).  

Run PV source- and output-circuit conductors separately from conductors of other systems per NEC 
690.31(B). 

Color code all wiring. Mark grounded conductors white or gray. Use green, green/yellow or bare grounding 
conductors, per NEC 310.12. 

Provide strain relief or conduit on all conductors per NEC 300.4. 

4.1.2. Battery Storage. Store batteries in a cabinet or underground in battery ground box, in accordance with the 
Department’s electrical details. 

4.1.3. Poles. Mount all PV units and cabinets on poles as shown on the plans in accordance with the ITS solar 
power system standards.  Provide aluminum pedestal poles as shown on the plans for the height specified in 
accordance with Item 687, “Pedestal Pole Assemblies.”  Provide treated timber poles as shown on the plans 
for the height specified in accordance with Item 627, “Treated Timber Poles.” 

4.1.4. System Optimization. Optimize equipment alignment and settings at each site to provide a complete and 
operational system. 

4.1.5. Relocation.  Prior to removal of the existing solar power system, inspect the poles, cabinets, solar panels, 
batteries, MPPT charge controller, and cables where included, with a representative from the Department, 
and remove any solar power system equipment, associated mounting hardware, and cabling still attached to 
the pole or inside the cabinet prior to commencing work. Inspect the existing poles, cabinets, PV modules, 
batteries, and MPPT charge controllers in place, with a representative from the Department, and document 
any evidence of damage to the representative prior to removal. 

Prior to removal of the existing solar power system, disconnect and isolate cables (power and 
communication) from the equipment.  Remove and coil existing cabling to the nearest ITS ground box or as 
identified on the plans or as directed.  Cover all exposed ends of the disconnected cables with a material, 
rated for long term use, to prevent dust and moisture contamination. 

Carefully remove the solar power system components from the pole structures.  Avoid damage or injury to 
surrounding objects or individuals.   

Inspect the existing pole structures, with a representative from the Department, and document any evidence 
of structural stress cracks or fatigue prior to removal.  Remove and deliver to the Department, existing pole 
structures that fail structural inspection. 

Remove the existing pole structures in a manner acceptable to the Engineer. Use a method such that no 
undue overstress or damage will result to the structures or appurtenances attached. 

Use a crane of sufficient capacity to remove the pole.  Disconnect and relocate the existing pole structures 
from and to the foundations as shown on the plans in a manner acceptable to the Engineer. 

When the poles are laid down, place them on timber cribbing so that they lie reasonably straight to prevent 
any damage or deterioration. 

Maintain safe construction and operation practices at all times.  Handle the poles in such a manner during 
removal so as to prevent damage to the pole's exterior finish.  The Contractor will be responsible for any 
damage to poles. 
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Remove the existing concrete foundations to a depth of at least 2 ft. below finish grade with all steel cut off.  
Backfill the excavation with material equal in composition and density to the surrounding area, and replace 
any surfacing, such as asphalt pavement, concrete riprap or brick pavers, with like material to equivalent 
condition as approved by the Engineer. 

Careful erection and aligning of the relocated pole structures shall be considered an essential feature of the 
installation of the pole structure. 

Supply all new anchor bolts required for the installation of pole structures.  Provide bolt dimensions and 
lengths as shown on the plans and as directed and in accordance with all requirements contained in this 
Item. 

Separately package each component with appropriate protection to avoid damage during transit to the new 
location shown on the plans. Re-install each component and associated cabling to manufacturer 
specifications and tolerances. Orient and align the PV modules for optimal sun exposure. Install, calibrate, 
and program the charge controllers to manufacturer specifications. Ensure that the installation is completely 
operational and optimized at the new location shown on the plans. 

4.1.6. Removal.  Use established industry and utility safety practices when removing poles and assemblies located 
near overhead or underground facilities.  Coordinate with the appropriate utility company before beginning 
work. 

Inspect the poles, cabinets, solar panels, batteries, MPPT charge controller, and cables where included, with 
a representative from the Department, and remove any solar power system equipment, associated mounting 
hardware, and cabling still attached to the pole or inside the cabinet prior to commencing work. Inspect the 
existing poles, cabinets, solar panels, batteries, and MPPT charge controller in place, with a representative 
from the Department, and document any evidence of damage to the representative prior to removal. 

Prior to removal of the existing solar power system, disconnect and isolate cables (power and 
communication) from the equipment.  Remove and coil existing cabling to the nearest ITS ground box or as 
identified on the plans or as directed.  Cover all exposed ends of the disconnected cables to prevent dust 
and moisture contamination. 

Carefully remove the solar power system components from the pole structure.  Avoid damage or injury to 
surrounding objects or individuals.  Separately package each component with appropriate protection to avoid 
damage during transit. Deliver the equipment to an address to be supplied by the Department. 

Carefully remove the pole from the foundation.  Avoid damage or injury to surrounding objects or individuals.  
Separate the pole at the slip-fitted connections, if applicable.  If the pole cannot be separated, transport the 
complete pole or partially separate the pole to make it transportable.  Deliver the pole structure to an address 
to be supplied by the Department. 

Remove the existing drill shaft foundations to a depth of 2 ft. below grade with all steel cut off.  Backfill the 
excavation with material equal in composition and density to the surrounding area, and replace any 
surfacing, such as asphalt pavement, concrete riprap, or brick pavers, with like material to equivalent 
condition as approved by the Engineer.   

4.2. Testing.  The Engineer reserves the right to inspect and factory test any completed assemblies prior to 
delivery of the material to the project site. Correct any deviances from these specifications that are identified 
during testing prior to shipment of the assembly to the project site. 

4.2.1. New Installations. Unless otherwise shown on the plans, perform the following tests on equipment supplied 
through this item. 

4.2.1.1. Test Procedures Documentation. Provide 5 copies of the test procedures and blank data forms 30 days 
prior to testing for each test required on this project. Include the sequence of the tests in the procedures. The 
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Engineer will approve test procedures prior to submission of equipment for tests. 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 to the Engineer within 48 hours of discovery of any testing discrepancy performed in 
testing by the contractor. Furnish data forms containing the acceptable range of expected results as well as 
the measured values. 

4.2.1.2. Design Approval Test. Conduct a design approval test on randomly selected units from the prototype 
design manufacturing run. If only 1 design prototype is manufactured, perform this test on that unit. If 
supplying multiple types of the equipment, provide and test a sample of each type. Test all equipment and 
document compliance with IEC standards 61215, 61646, and 61730. 

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 the requirements of 
this specification. Failure of independent tests to comply with the requirements of 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: 

4.2.1.2.1. Temperature and Condensation. Provide equipment which meets the performance requirements, specified 
in this Item, when subjected to the following conditions in the order specified below: 

 stabilize the equipment at -30°F and test as specified in the most current version of the NEMA TS2 

Standard - Sections 2.2.7.3, "Low-Temperature Low-Voltage Tests" and 2.2.7.4, "Low-Temperature 

High-Voltage Tests", 

 allow the equipment to warm up to room temperature in an atmosphere having relative humidity of at 

least 40%. Operate the equipment for 2 hrs., while wet, without degradation or failure, and 

 stabilize the equipment at 165°F and test as specified in the most current version of the NEMA TS2 

Standard - Sections 2.2.7.5, "High-Temperature High Voltage Tests" and 2.2.7.6, "High-Temperature 

Low-Voltage Tests". 

4.2.1.2.2. Relative Humidity. Provide equipment meeting the performance requirements, specified in this Item, within 
30 min. of being subjected to a temperature of 165°F and a relative humidity of 18% for 48 hr. 

4.2.1.2.3. 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 specified in the most current version of the NEMA TS2 Standard - Section 
2.2.8, "Vibration Test". 

4.2.1.2.4. Electrical Insulation Resistance. Test the insulation of each unit as follows: 

 apply up to 1000 V maximum system voltage to the panel, and 

 measure at least 40 mega-ohms of resistance between the frame and ground for every square meter of 

panel. 

4.2.1.2.5. Wet Leakage Current.  
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 submerse the module in water, except the cable entries, 

 apply a test voltage between the shorted output connectors and the water bath solution up to the max 

system voltage for 2 min., and 

 provide resistance at least 40 mega-ohms per square meter of module. 

4.2.1.2.6. Bypass Diode Test. 

 apply a thermocouple to the diode body, 

 heat the module to 167ºF (75ºC), and 

 apply a reverse current equal to the short circuit for 1 hr. 

4.2.1.2.7. Maximum Power Degradation.  Test Pmax degradation of each PV module as follows: 

 pre-condition each module by exposing them to a total of 0.51 kWh per square foot (5.5 kWh per square 

meter), 

 apply irradiance of 91.8 W per square foot (1,000 W per square meter) at 77ºF (25ºC) at air mass 1.5, 

 check Pmax, and 

 ensure that Pmax degraded is at least 95% of the labeled rating. 

4.2.1.2.8. Thermal Cycling (TC200).   Test each PV module for 200 Cycles per IEC 61215 

 heat PV modules to 77ºF  (25ºC), 

 inject a current within 2% of the current measured at peak power, and 

 cycle temperatures per IEC standard 61646. 

4.2.1.2.9. Humidity-Freeze Test.   Conduct this test per IEC 61646. 

4.2.1.2.10. Damp-Heat (DH1000).  Test each PV module for 1000 hr. under the following conditions: 

 185 ± 3.6ºF (85 ± 2ºC) PV temperature, and 

 relative humidity of 85% ± 5%. 

4.2.1.2.11. Mechanical Load Test.   Test the ability of the PV module to withstand wind, snow, static, or ice loads as 
follows: 

 mount the module per manufacturer instructions, 

 apply 0.215 psi (equivalent wind load at 110 mph) for 1 hour on each face of the module, 

 increase pressure to 0.484 psi for snow and ice, 

 no intermittent open circuits permitted during test, and 

 visually inspect for defects. 

4.2.1.2.12. Hail Impact Resistance.   Use a 2 in. diameter steel ball weighing 1.18 lb., dropped from a height of 51 in. 
onto the center of the solar panel face. 

4.2.1.3. Demonstration Test. Conduct a demonstration test on all major components 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.  Provide previous procedures and results 
that are, at most, 5 years old.  Notify the Engineer 10 working days before conducting this testing. The 
Department may witness all the tests. Perform the following tests: 

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

4.2.1.3.2. Continuity Tests. Check the electrical continuity of the wiring to verify conformance with the applicable 
requirements in this item. 
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4.2.1.3.3. 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 the requirements of this Item. 
At a minimum, test the following measured values against design assumptions: 

 charging voltage at charge controller, 

 output current at charge controller, 

 output voltage at solar array, 

 output voltage at battery bank, and 

 solar array disconnect switch functionality. 

With a fully charged battery bank, use the toggle switch to disconnect the solar panel array. Allow the system 
to run without solar power for 5 days. Measure the battery bank depth of discharge at the end of the 5 day 
test. Ensure that no more than 80% of full capacity has been discharged. 

With the battery bank discharged to an 80% depth of discharge, connect the solar array on a sunny day. A 
sunny day is defined as daylight full sun for a period of at least 5 hrs.  At the end of the day, test battery bank 
charge. Ensure that the battery bank is at full charge at the end of the day. 

4.2.1.4. Field Acceptance Test. Following completion of equipment installation and operational optimization, submit 
an acceptance test plan to District for review and approval. During the official acceptance testing, provide the 
technical staff to conduct the measurements and adjustments called for in the testing. District will participate 
in the testing as the official test witness. Each page of the acceptance test document will provide for data 
recording of the test results, and the name of Contractor's representative conducting the test as well as a 
suitable field for the test date and signature of District test witness. Upon District approval of the test plan and 
the test schedule, the acceptance testing may begin. 

Conduct a field acceptance test for each unit after installation as required by the Engineer in order to 
demonstrate compliance with the functional requirements with this Item. Exercise all stand-alone (non-
network) functional operations. Provide a factory-certified representative for installation and testing of the 
equipment. Notify the Engineer 5 working days before conducting this test.  The field acceptance test will at 
least consist of the following: 

4.2.1.4.1. Visual Inspection. Conduct a visual inspection of all PV modules to ensure that none of the following are 
present: 

 broken, cracked, or torn external surfaces, including superstrates, substrates, frames and junction 

boxes, or 

 bent or misaligned external surfaces, including superstrates, substrates, frames, and junction boxes to 

the extent that the installation or operation of the module would be impaired, or 

 a crack in a cell the propagation of which could remove more than 10% of that cell's area from the 

electrical circuit of the module, or 

 bubbles or delaminations forming a continuous path between any part of the electrical circuit and the 

edge of the module, or 

 loss of mechanical integrity, to the extent that the installation or operation of the module would be 

impaired, or 

 module markings (label) are no longer attached, or the information is unreadable. 

Conduct a visual inspection of the overall installation to ensure the following: 

 equipment is installed and used in accordance with the plans and manufacturer’s instructions, 

 site drawings include descriptions and locations of major components, 

 electrical diagram includes component interconnects, conductor types and sizes, conduit types and 

sizes, disconnects, and point of interconnection, 

 appropriate conductors and wiring methods are used,  

 all PV conductors are routed through their own conduits, independent of conductors for other systems, 

and 
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 junction boxes are of appropriate type and size and allow the conductors within to be accessible. 

4.2.1.4.2. Physical Construction. Verify physical construction is completed in accordance with the plans and 
specification. 

4.2.1.4.3. Electrical Connections. Verify that all connectors for grounding, surge suppression, and electrical 
distribution are tightened correctly and are quality connectors.  Verify the following: 

 all power supplies and circuits are operating under the proper voltages, 

 all power and communications cables are terminated correctly, secured inside the cabinet, and fitted 

with appropriate connectors, 

 connectors are polarized, non-interchangeable, guarded, latching or locking, and have “first-to-

make/last-to-break” contact for grounded conductor, 

 wiring connectors are listed for the intended use and environment. Screw terminals are tightened to 

recommended torque. Crimp-on terminals are installed with appropriate crimping tool, 

 grounded conductors are marked white or gray and grounding conductors are green, green/yellow, or 

bare,  

 battery  interconnections are made with #2/0 AWG or larger flexible cables that are listed for hard-

service use and are moisture resistant, and 

 current-limiting fuses are installed on battery output circuits. 

4.2.1.4.4. Grounding. Field test equipment grounding for all ITS solar power system equipment installed in the field 
and provide written documentation to the engineer. Where earth ground resistance values exceed 5 ohms, 
develop mitigation measures for consideration. Once mitigation measures are installed, re-test earth ground 
and update the documentation. Ensure that grounded conductors are marked white or gray and grounding 
conductors are green, green/yellow, or bare. 

4.2.1.5. Final Acceptance Test. Following completion of the demonstration test and field acceptance Test for all 
subsystems, provide completed data forms containing all of the data recorded, 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, 
connections, and construction of the various subsystem components. In addition, indicate the actual location 
that the components were installed, providing either GPS coordinates or dimensions to other fixed objects on 
the plans. For pole mounted solar arrays, provide an elevation view showing pole height, location of the 
panels on the pole, mounting details, and orientation or azimuth of the panels. 

The project will not be accepted, notwithstanding other provisions in the Contract, until the system, inclusive 
of all subsystems, has operated satisfactorily for a period of 90 days and in full compliance with the plans 
and specifications after approval of all submitted test results and reports. 

4.2.1.6. Consequences of Test Failure. If a unit fails a test, submit a report describing the root cause of the failure 
and the actions taken to remedy the situation prior to 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. Malfunctions that will substantially delay receipt 
and acceptance of the unit will be sufficient 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 
by the Engineer. The rejected equipment may be offered again for retest provided all noncompliance has 
been corrected. Multiple failures are sufficient reason for complete rejection. 

If a failure pattern develops in similar units within the system, implement corrective measures, including 
modification or replacement of units, to all similar units within the system as directed. Perform the corrective 
measures without additional cost or extension of the contract period. 
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4.2.1.6.1. Consequences of Design Approval Test Failure. If the equipment fails the design approval test, correct 
the fault within 30 days and repeat the design approval test until successfully completed. 

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

4.2.1.6.3. Consequences of Field Acceptance Test Failure. If the equipment fails the field acceptance test, correct 
the fault within 30 days and repeat the field acceptance test until successfully completed.   

4.2.1.6.4. 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 within 30 days. 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 in excess of 72 hr. or the number of days required to complete the 
performance requirement of the individual point of failure. 

4.2.2. Relocation and Removal. 

4.2.2.1. Pre-Test. The Contractor will prepare a pre-test report for approval by the Engineer. Conduct performance 
testing prior to removal of solar power system.  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 
becomes the responsibility of the Contractor until accepted by the Department.  Compare test data prior to 
removal and test data after installation.  The performance test results after relocation must be equal to or 
better than the test results prior to removal.  Repair or replace those components within the system which 
failed after relocation but which passed prior to removal, at no cost to the Department. 

4.2.2.2. Post Test. Testing of solar power system is for the purpose of relieving the Contractor of maintenance of the 
system.  The Contractor will be relieved of the responsibility for maintenance of the system in accordance 
with Item 7, “Legal Relations and Responsibilities”, after all tests conducted in the pre-test have passed.   

4.3. Documentation.  Submit a system report detailing the PV array, battery bank, charge controllers, and shop 
drawings prior to the installation of the solar power system to the Engineer for review and approval. Shop 
drawings to include, but not be limited to: 

 details of the complete installation of the system and all components to be supplied, 

 details of all connections between the solar panel power supply system components, 

 cabinet layout diagrams depicting the arrangement of all equipment inside the cabinets, 

 instruction sheets and wiring diagrams for the equipment to be installed, and 

 the manufacturer specifications and catalog cuts and parts lists. 

Provide technical operators manuals for all equipment, including the PV modules, charging controller, and 
batteries. 

Submit shop drawings, signed, sealed, and dated by a registered professional engineer in Texas showing the 
fabrication and erection details for each support, including the cabinet and mounting details in accordance 
with Item 5, “Control of the Work.”   

Provide at least 2 complete sets of operation and maintenance manuals in hard copy format and on a 
CD/DVD or removable flash drive that include the following: 

 complete and accurate schematic diagrams, 

 complete installation procedures, 

 complete performance specifications (functional, electrical, mechanical and environmental) on the unit, 
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 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, 

 complete maintenance and trouble-shooting procedures, 

 complete stage-by-stage explanation of circuit operation, 

 recovery procedures for malfunction, and 

 instructions for gathering maintenance assistance from manufacturer. 

Provide the Department with certification documentation verifying conformance with environmental and 
testing requirements contained in the special specification.  Certifications may be provided by the 
manufacturer or through independent labs. 

4.4. Warranty. Warrant the equipment against defects and failure in design, materials, and workmanship for at 
least 3 years 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 equipment with less than 90% of its 
warranty remaining at the completion of the final acceptance test 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.   

Repair or replace any malfunctioning equipment at the Contractor's expense prior to beginning the final 
acceptance test plan.   

Repair or replace defective equipment during the warranty period at no cost to the Department. Any replaced 
units will inherit the remainder of the failed unit's warranty period.  

Return all items sent to a factory authorized repair depot (in the United States) within 2 weeks of the date of 
receipt at the facility.  Under the warranty, provide shipping free of charge both to and from the repair site. 

For each component from the designated depot repair site, issue a warranty certificate indicating the start 
and end dates of the warranty.  Supply the certificate at the conclusion of the Solar Panel Power System 
Acceptance Test or the end of the construction of the project, whichever comes last and set the end date for 
at least 2 years after that point.  Name the District as the recipient of the service.  Ensure that District has the 
right to transfer this service to other private parties who may be contracted to perform overall maintenance of 
the facility. 

Furnish replacement parts and all equipment, with transportation prepaid, within 10 days of notification of 
failure by the Department.   

During the warranty period, provide free technical support from the supplier. This support is to be free of 
charge, offered within 4 hours of request, and provided by factory certified personnel or factory certified 
installers of the equipment. 

Provide ongoing software and firmware updates during the warranty period, free of charge. Any updates 
must be tested and approved by the Department prior to installation. 

Maintain an inventory of parts to support maintenance and repair of all equipment. 

5. MEASUREMENT 

This Item will be measured by each ITS solar power system furnished, installed, relocated, or removed. 
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6. PAYMENT 

6.1. Furnish and Install.  The work performed and materials furnished in accordance with this Item and 
measured as provided for under "Measurement" will be paid for at the unit price bid for “SPS-INS” of the total 
system load (in Watts), the total solar panel (in Watts), the total battery (in amp hr) capacity, number of 
charge controllers with amperage capacity (Amps), and cabinet installation type.  This price is full 
compensation for making fully operational a solar power system; all cabinets, treated timber poles, 
connectors and mounting assemblies, hardware, cables and connectors; and all testing, training, software, 
equipment, labor, materials, tools, and incidentals.  Where the cabinet type is an ITS pole mounted cabinet, 
the cabinet will be paid for separately in accordance with “ITS Pole with Cabinet.” 

New drilled shaft foundations will be paid for in accordance with Item 416, "Drilled Shaft Foundations." 

New conduit will be paid for in accordance with Item 618, "Conduit." 

Type Battery ground boxes will be paid for in accordance with Item 624, “Ground Boxes.” 

Treated timber poles will be paid for in accordance with Item 627, “Treated Timber Poles.” 

New pedestal poles will be paid for in accordance with Item 687 “Pedestal Pole Assemblies.” 

New ITS poles with cabinets will be paid for in accordance with “ITS Pole with Cabinet.” 

6.2. Relocate. The work performed and materials furnished in accordance with this Item and measured as 
provided for under "Measurement" will be paid for at the unit price bid for “SPS-REL” of the total system load 
(in Watts), the total solar panel (in Watts), the total battery (in amp hr) capacity, number of charge controllers 
with amperage capacity (Amps), and cabinet installation type.  This price is full compensation for relocating 
and making fully operational an existing solar power system; and all testing, training, software, equipment, 
labor, materials, tools, and incidentals.  Removal of existing foundations will be paid for under this item. 

New drilled shaft foundations will be paid for in accordance with Item 416, "Drilled Shaft Foundations." 

New conduit will be paid for in accordance with Item 618, "Conduit." 

Type Battery ground boxes will be paid for in accordance with Item 624, “Ground Boxes.” 

Treated timber poles will be paid for in accordance with Item 627, “Treated Timber Poles.” 

New pedestal poles will be paid for in accordance with Item 687 “Pedestal Pole Assemblies.” 

New ITS poles with cabinets will be paid for in accordance with “ITS Pole with Cabinet.” 

6.3. Remove. The work performed and materials furnished in accordance with this Item and measured as 
provided for under "Measurement" will be paid for at the unit price bid for “SPS-REM” of the total system load 
(in Watts), the total solar panel (in Watts), the total battery (in amp hr) capacity, number of charge controllers 
with amperage capacity (Amps), and cabinet installation type.  This price is full compensation for removing 
an existing solar power system; and all testing, training, software, equipment, labor, materials, tools, and 
incidentals.  Removal of existing foundations will be paid for under this item. 
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Special Specification 6064 

Intelligent Transportation System (ITS) Pole with 
Cabinet 

1. DESCRIPTION 

Furnish, install, relocate, or remove Intelligent Transportation System (ITS) pole structures and pole mounted 
cabinets of the various types and sizes at locations shown on the plans, or as directed.  

1.1. ITS Equipment Application. At a minimum, the ITS pole structure serves as the structural support for the 
following ITS equipment applications: 

 closed circuit television (CCTV), 

 fixed video, 

 microwave vehicle detector (MVD) or radar vehicle sensing device (RVSD), 

 bluetooth equipment, 

 wireless radio equipment, 

 environmental sensor station (ESS), 

 solar power system, and 

 pole mounted cabinets. 

Ensure the equipment, design, and construction use the latest available techniques with a minimum number 
of different parts, subassemblies, circuits, cards, and modules to maximize standardization and commonality. 

Design the equipment for ease of maintenance. All component parts must be readily accessible for 
inspection and maintenance. The only tools and test instruments required for maintenance by maintenance 
personnel must be simple hand held tools, basic meters and oscilloscopes. 

2. MATERIALS 

Provide materials that comply with the details shown on the plans or as directed, the requirements of this 
Item, and the pertinent requirements of the following Items: 

 Item 416, “Drilled Shaft Foundations,” 

 Item 421, “Hydraulic Cement Concrete,” 

 Item 440, “Reinforcement for Concrete,” 

 Item 441, “Steel Structures,” 

 Item 442, “Metal for Structures,” 

 Item 445, “Galvanizing,” 

 Item 449, “Anchor Bolts,” 

 Item 496, “Removing Structures,”   

 Item 618, “Conduit,” 

 Item 620, “Electrical Conductors,” and 

 Item 740, “Graffiti Removal and Anti-Graffiti Coating”. 

2.1. Anchor Bolts. Provide anchor bolts, nuts, and washers that conform with the details shown on the plans, the 
requirements of this Item, and in accordance with Item 449, “Anchor Bolts.” 
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Furnish “medium strength, mild steel” anchor bolts for anchor bolts 1 in. or less in diameter, unless otherwise 
shown on the plans. Furnish “alloy steel” anchor bolts for anchor bolts greater than 1 in. diameter, unless 
otherwise shown on the plans.   

2.2. ITS Poles. Provide material for pole shafts that conforms to the requirements on the plans and the 
requirements of ASTM A1011 SS Grade 50, A572 Grade 50, A1011 HSLAS Grade 50, or A595 Grade A. 
Material thicknesses in excess of those stipulated under A1011 will be acceptable providing it meets all other 
ASTM A1011 requirements and the requirements of this specification. A595 Grade A material must have a 
minimum of 50 ksi yield strength adjacent to base welds after fabrication. 

Fabrication plants that produce steel ITS poles must be approved in accordance with DMS-7380, “Steel Non-
Bridge Member Fabrication Plant Qualification.”  The Department maintains an MPL of approved ITS pole 
fabrication plants. 

2.3. ITS Pole Mounted Cabinet. Provide ITS pole mounted cabinets to house ITS field equipment as shown on 
the plans or as directed. ITS equipment applications inside the cabinet may include, but is not limited to: 

 CCTV field equipment, 

 fixed video, 

 radar vehicle sensing device (RVSD), 

 dynamic message sign (DMS) or lane control signal (LCS) controller, 

 bluetooth equipment, 

 highway advisory radio (HAR), 

 media conversion equipment, 

 hardened ethernet switch, 

 wireless radio equipment, 

 environmental sensor station (ESS), 

 roadway weather information system (RWIS), and 

 solar power system. 

Provide the cabinet with fully wired back panels, with all the necessary terminal boards, wiring, harnesses, 
connectors and attachment hardware for each cabinet location. Place all terminals and panel facilities on the 
lower portion of the cabinet walls below all shelves. 

Typically, an ITS pole mounted cabinet may contain, but is not limited to, the following: 

 19-in. EIA rack, 

 adjustable shelves, 

 fan and thermostat, 

 cabinet light, 

 back panel,  

 surge protection, 

 terminal strips, 

 interconnect harnesses with connectors, 

 “Door Open” connection to back panel, 

 ITS equipment hardware (as listed in Article 2.3), and 

 all necessary installation and mounting hardware. 

Ensure all cabinets are identical in size, shape and quality for each type as provisioned on the plans or as 
directed. Equip and configure the cabinet set-up as defined in this Specification and as detailed in the ITS 
pole with cabinet standards. 

Submit details of the cabinet design and equipment layout for each cabinet to the Engineer for review and 
approval before fabrication. 
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2.4. Electrical Requirements. 

2.4.1. Primary Input Power Interruption. Use material that meets all the requirements in Section 2.1.4., “Power 
Interruption” of the National Electrical Manufacturers Association (NEMA) Standard TS2 for traffic control 
system, or most current version. 

2.4.2. Power Service Transients. Use material that meets all the requirements in Section 2.1.6., “Transients” of 
the NEMA Standard TS2 for traffic control system, or most current version. 

2.4.3. Power Service Protection. Ensure that equipment 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 such that no wire, component, connector, PC board or 
assembly is subjected to sustained current in excess of their respective design limits upon failure of any 
single circuit element or wiring. 

2.4.4. Power Distribution Panel. Provide cabinets with a 120 VAC  +/- 5 VAC power distribution panel.  Provide 
the following components on the panel: 

2.4.4.1. Duplex Receptacles. Provide two 120 VAC NEMA Type 5-15R duplex receptacles, or as shown on the 
plans, protected by a circuit breaker.  Permanently label duplex receptacles “For Internal ITS Equipment 
Only.” Install duplex receptacles in an isolated location and provide a clear 1/8 in. thick removable cover 
made from transparent thermoplastic material to cover the duplex receptacles. Ensure this cover is installed 
as not to interfere with the functional operation within the cabinet and allows enough space to plug in AC 
adapters and any necessary equipment.  Submit alternative cover material for approval as part of the 
documentation submittal requirement. 

2.4.4.2. Ground Fault Circuit Interrupter (GFCI) Duplex Receptacles. Provide at least one 120 VAC NEMA Type 
5-15R GFCI duplex receptacle, or as shown on the plans, protected by a circuit breaker. This GFCI duplex 
receptacle is intended for maintenance personnel and is not to be used to serve equipment inside the 
cabinet. Permanently label GFCI duplex receptacles “For Personnel Use.” Install GFCI duplex receptacles in 
a readily accessible location. 

Provide a 120 VAC, rack mountable outlet strip with 6 NEMA Type 5-15R receptacles with surge 
suppression.  Plug outlet strip into GFCI duplex receptacle and label for personnel use. 

Circuit Breakers.  Determine the ampere rating, quantity, and configuration for main, accessory, spare, and 
equipment circuit breakers to support ITS equipment loads as shown on the plans.  Provide Underwriters 
Laboratories (UL) 489 listed circuit breakers capable of operating in accordance with Section 2, 
“Environmental Standards and Test Procedures” of NEMA TS2-2003, or most current version.  Provide 
circuit breakers with an interrupt capacity of 5,000 A. and insulation resistance of 100 megohms at 500 VDC. 
Provide minimum ampere rating for the following circuit types: 

2.4.4.2.1. Main Breaker. Size the main circuit breaker such that the load of all branch circuits is less than the main 
circuit breaker ampere rating in accordance with the most current version of the National Electrical Code 
(NEC). 

2.4.4.2.2. Accessory Breaker. Minimum 15 A. Size accessory circuit breaker to protect lighting, door switches, fans, 
and GFCI duplex receptacle in accordance with the most current version of the NEC. 

2.4.4.2.3. Equipment Breakers. Minimum 15 A. Size equipment circuit breaker to protect ITS equipment and duplex 
receptacles in accordance with the most current version of the NEC.  

2.4.4.2.4. Spare Equipment Breaker. Minimum 20 A. Provide one spare equipment breaker for future use. 

Furnish breakers, which are in addition to any auxiliary fuses, with the electronic equipment to protect 
component parts. Provide 3-terminal lightning arrestor to protect the load side of all circuit breakers. Connect 
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the arrestor into the circuit with size 8 AWG or larger stranded copper conductors. Connect arrestor to the 
line filter as recommended by the manufacturer. 

2.4.4.3. Power Line Surge Protection. Provide and install power line surge protection devices that meet the 
requirements of Article 2.6. 

2.4.4.4. Power Cable Input Junction Terminals. Provide power distribution blocks suitable for use as a power feed 
and junction points for 2 and 3 wire circuits. Accommodate up to No. 4 AWG conductors on the line side of 
each circuit. Provide appropriate sized lugs at the junction terminals for conductors larger than a No. 4 AWG 
when shown on the plans. 

Electrically isolate the AC neutral and equipment ground wiring from the line wiring by an insulation 
resistance of at least 10 megohms when measured at the AC neutral. Color code the AC neutral and 
equipment grounding wiring white and green respectively in accordance with the most current version of the 
NEC. 

Utilize the back panel to distribute and properly interconnect all cabinet wiring related to the specific 
complement of equipment called out on the plans. Each item of equipment including any furnished by the 
Department must have the cable harness properly terminated at terminal boards on the back panel. Ensure 
all functions available at the equipment connector are carried in the connector cable harness to the terminal 
blocks from the power distribution panel mounted on the left side panel of the cabinet. 

2.4.5. Alternative Power Option. When shown on the plans, accommodate renewable electrical power source for 
the design load specified in accordance with “ITS Solar Power System” Specification. Renewable electrical 
power source may, or may not, be integrated with public utility electrical services, as shown on the plans or 
as directed. Accommodate solar system components including batteries and solar charge controller when 
shown on the plans.  

2.4.6. Wiring. Ensure all cabinet wiring identified by the use of insulated pre-printed sleeving slipped over the wire 
before attachment of the lug or making the connection. Supply enough text on wire markers in plain words or 
abbreviations with sufficient level of detail so that a translating sheet will not be required to identify the type 
and size of wire. 

Cut all wires to the proper length before assembly. Ensure no wires are doubled back to take up slack. 
Ensure harnesses to connectors are covered with braided cable sleeves. Secure cables with nylon cable 
clamps. 

Provide service loops to facilitate removal and replacement of assemblies, panels and modules. Use 
insulated parts and wire rated for at least 600 V. Color-code harnesses and wiring.  

Route and bundle all wiring containing line voltage AC separately and shield from all low voltage, i.e., control 
circuits. Cover all conductors and live terminals or parts, which could be hazardous to maintenance 
personnel, with suitable insulating material. 

Provide AC internal cabinet wiring identified in accordance with the most current version of the NEC. Provide 
white insulated conductors for AC neutral. Provide green insulated conductors for equipment ground. Provide 
any color different from the foregoing on other conductors in accordance with the most current version of the 
NEC. For equipment that requires grounding, provide grounding conductors and do not use conduit for 
grounding. Provide No. 22 AWG or larger stranded conductors for internal cabinet wiring. Provide conductors 
that are UL-listed THHN in accordance with the most current version of the NEC. Ensure the insulation has 
at least a thickness of 10 mm. Ensure all wiring containing line voltage is at least size No. 14 AWG. No 
strands of any conductor may be trimmed to “fit” the wiring into the breaker or terminal block. 

2.4.7. Terminal Strips. Provide terminal strips located on the back panel that are accessible to the extent that it is 
not necessary to remove the electronic equipment from the cabinet to make an inspection or connection. 

Ensure terminal blocks are 2 position, multiple pole barrier type.  
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Provide shorting bars in each of the positions provided along with an integral marking strip. 

Arrange terminal blocks such that they will not upset the entrance, training and connection of incoming field 
conductors. 

Identify all terminals with legends permanently affixed and attached to the terminal blocks. 

Ensure not more than 3 conductors are brought to any 1 terminal screw.  

Ensure no electrically energized components or connectors extend beyond the protection afforded by the 
barriers. 

Locate all terminal blocks below the shelves. 

Ensure terminals used for field connections are secure conductors by means of a No. 10-32 nickel or 
cadmium plated brass binder head screw. 

Ensure terminals used for interwiring connections, but not for field connections, are secure conductors by 
means of a No. 5-32 nickel plated brass binder head screw. 

Terminate all connections to and from the electronic equipment to an interwiring type block. These blocks will 
act as intermediate connection points for all electronic equipment input and output. 

Provide termination panels that are used to distribute and properly interconnect all cabinet wiring related to 
the specific complement of equipment as shown on the plans. Provide properly terminated cable harnesses 
for each item including any furnished by the Department. Provide all functions available at the equipment 
terminals that are carried in the connector cable harness. 

2.4.8. Cabinet Internal Grounding. The cabinet internal ground consists of at least 1 ground bus-bar permanently 
affixed to the cabinet and connected to the grounding electrode.  

Use bare stranded No. 4 AWG copper wire between bus-bars and between the bus-bar and grounding 
electrode when providing multiple bus-bars. 

Ensure each copper ground bus-bar has a minimum of 12 connection points, each capable of securing bare 
conductor ranging in size from No 4 AWG to No 14 AWG. 

Return AC neutral and equipment ground wiring to these bus-bars. 

2.4.9. Door Switch. Provide door switch meeting the following requirements: 

 momentary, pin-type door switch, 

 installed in the cabinet or on the door, and 

 connected to a terminal so that the equipment installed in the cabinet can confirm input is connected to 

logic ground when the cabinet door is open. 

Provide 2 momentary, pin type door switches for each door provided with the cabinet. Wire 1 switch to turn 
on the cabinet lights when the door is open and off when the door is closed. Wire the other in parallel to a 
terminal block to detect a cabinet intrusion condition. 

2.5. Mechanical Requirements. 

2.5.1. Size and Construction. Provide ITS pole mounted cabinets meeting the configuration types detailed in the 
Statewide ITS pole with cabinet standards.  
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Table 1 
Minimum Cabinet Internal Dimensions 

 Depth (in.) Width (in.) Height (in.) 
    

Type 1 121 24 24 

Type 2 18 24 36 

Type 3 20 24 41 

1. Minimum dimension for cabinet provided without EIA 19 in. rack assembly. 
     Provide 18 in. minimum depth when providing EIA 19 in. rack assembly. 

Determine the suitability of the listed cabinet configuration types for the equipment at each field location 
identified on the plans or as desired. 

2.5.2. Ventilation. Provide the cabinet with vent openings to allow cooling of electronic components. 

Locate louvered air intake vent openings on the lower portion of the cabinet doors and covered fully on the 
inside with a commercially available disposable 3 layer graded pleated type filter of minimum size 6 in. (high) 
x 12 in. (wide) for Type 1 cabinet and 12 in. (high) x 16 in. (wide) for Type 2 and 3 cabinets. Size the 
louvered intake area and filter to allow maximum filtered air flow and cooling, securely mounted so that any 
air entering the cabinet must pass through the filter.  Ensure the cabinet opening for intake of air is large 
enough to accommodate filter size. Screen the exhaust to prevent entry of insects. Provide the screen 
openings no larger than 0.0125-sq. in.  

Provide a, minimum of 2, thermostatically controlled fans that are adjustable with an adjustment range of 70 
to 110°F. Provide a press-to-test switch to test the operation of the fan. Provide a fan with a capacity of at 
least 110 cfm each. 

There is no opening on the roof of the cabinet. 

2.5.3. Lighting. Provide minimum 15 W fluorescent fixtures above each door inside the cabinet, each with clear 
shatter proof lens. NEMA TS2 rated light-emitting diode (LED) fixtures are acceptable instead of fluorescent 
light fixtures. Determine the appropriate number of fixtures to achieve at least 1000 lumens to illuminate the 
equipment. Position the fixtures to provide illumination to the face of the equipment in the cabinet and not 
into a technician’s eyes. 

2.5.4. Exterior Finish. Provide cabinets with a smooth aluminum finish and the exterior in its unpainted natural 
color.  

When shown on the plans or as directed, provide cabinets with an anti-graffiti coating in accordance with 
Item 740 “Graffiti Removal and Anti-Graffiti Coating.”   

2.5.5. Serial Number. Provide the cabinets with a serial number unique to the manufacturer, preceded by an 
assigned 2 letter manufacturer’s code.  Provide at least a 0.2 in. letter height. Stamp the entire identification 
code and number on a metal plate which is riveted to the cabinet, stamp directly on the cabinet wall, or 
engrave on a metalized mylar plate that is epoxied on the upper right hand cabinet side wall. 

2.5.6. Modular Design. Provide cabinets that have a modular design and allows ITS equipment to be installed in a 
variety of mounting configurations as detailed on the plans or as directed.  

Provide Type 1 and Type 2 cabinets with 2 unistrut or DIN rail channels on each side wall of the cabinet for 
mounting power panel and auxiliary ITS equipment. Provide a 19 in. EIA rack assembly only when noted on 
the plans or in the general notes.  

Provide Type 3 cabinets with an EIA 19 in. rack assembly, sized appropriately based on cabinet type inside 
height dimension and is accessible from either door. Provide a rack with a minimum of one 1RU (RU = rack 
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unit) horizontal power strip. Provide 2 unistrut or DIN rail channels on each side wall of the cabinet for 
mounting power panel and auxiliary ITS equipment.  

2.5.7. Shelves. Provide adjustable shelves in each cabinet as required to support the equipment as specified on 
the plans. Ensure shelf adjustment at 1 RU intervals in the vertical position. Provide shelves that can be 
mounted to an EIA 19 in. rack cage or unistrut channel as detailed in the standards. 

Provide shelves that are removable and capable of supporting the electronic equipment. Provide a minimum 
of 2 in. between the back and front edge of the shelf to back inside wall and door of the cabinet respectively 
to allow room for the equipment cables and connectors. 

Provide each cabinet type with at least 1 slide out drawer with telescoping drawer guides to allow full 
extension from the rack frame. Provide at least 1.75 in. (high) x 16 in. (wide), drawer sized appropriately for 
the cabinet with a hinged lid to allow access to storage space. 

2.5.8. Mounting Hardware. Provide cabinets with the appropriate “U” channel mounting brackets, stiffening plates, 
anchor bolts, and any other necessary hardware to mount the cabinet on the ITS pole structure. Provide 
mounting brackets made of 0.250 in. thick steel. 

Weld cabinet mounting plates to the pole. This may be done in the field for transport reasons.  Do not band 
the cabinet or mounting plates to the pole. Design the cabinet for pole mounting and reinforce at the points of 
attachment to the pole 

2.6. Surge Protective Devices (SPD). Provide SPDs to protect electronics from lightning, transient voltage 
surges, and induced current. Install SPDs on all power, data, video, and any other conductive circuit. 

2.6.1. 120 V or 120/240 V SPD at Service and ITS Cabinet Power Distribution Panel. Install an SPD at the 
closest termination or disconnection point where the supply circuit enters the cabinet. Locate the SPD on the 
load side of the cabinet power distribution panel breakers and ahead of any and all electronic devices. Keep 
leads as short as possible with all conductor bends formed to the maximum possible radius.  Connect the 
SPD ground lead directly to the ground bus. Use of wire nuts is prohibited. Install in accordance with 
manufacturers recommendations. 

Provide UL Listed Type 1 or Type 2 SPD and labeled to UL1449 Third Edition, posted at UL.com, under 
Certifications UL Category Code VZCA, and have a 20 kA I-nominal rating. Provide SPD rated as NEMA 4. 
SPD with integral EMI/RFI line filtering may be required if shown on the plans. 

Do not exceed 700 V on the Voltage Protection Rating (VPR) on any mode (L-N, L-G, and N-G). 

Do not exceed 150 V on the Maximum Continuous Operating Voltage (MCOV). 

Equal or exceed 40 kA the SPD surge current rating per mode (L-N), (L-G), (N-G). 

Equal or exceed 50 kA or the available short circuit current, whichever is higher for the SPD Short Circuit 
Current Rating (SCCR).  

Provide SPD with directly connected Metal Oxide Varistors (MOV) exceeding 32 mm in diameter with thermal 
safety disconnectors. Gas tube and spark gap SPD are not be permitted. Ensure each MOV’s operational 
status can be monitored via visual indicator, including N-G mode. 

Provide SPD with one set of Normally Open (NO), Normally Closed (NC) Form C contacts for remote 
monitoring. 

Ensure the SPD utilized for AC power does not dissipate any energy and does not provide any series 
impedance during standby operation.  Return the unit to its non-shunting mode after the passage of any 
surge and do not allow the shunting of AC power 
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2.6.2. Parallel SPD for 120 V Equipment. Install an SPD inside of the cabinet on the power distribution to the 
equipment. Keep leads as short as possible with all conductor bends formed to the maximum possible 
radius. Connect the SPD ground lead directly to the ground bus. Use of wire nuts is prohibited. Install in 
accordance with manufacturers recommendations. 

Provide UL Listed Type 1 or Type 2 SPD labeled to UL1449 Third Edition, posted at UL.com, under 
Certifications UL Category Code VZCA, and have a 20 kA I-nominal rating. Provide SPD rated as NEMA 4.  

Do not exceed 700 V on the Voltage Protection Rating (VPR) on any mode (L-N and N-G). 

Do not exceed 150 V on the Maximum Continuous Operating Voltage (MCOV). 

Equal or exceed 40 kA the SPD surge current rating per mode (L-N) and (N-G). 

Equal or exceed 50 kA or the available short circuit current, whichever is higher for the SPD Short Circuit 
Current Rating (SCCR).  

Provide SPD with directly connected Metal Oxide Varistors (MOV) exceeding 32 mm in diameter with thermal 
safety disconnectors. Gas tube and spark gap SPD are not be permitted. Ensure each MOV’s operational 
status can be monitored via visual indicator, including N-G mode. 

Provide SPD with one set of Normally Open (NO), Normally Closed (NC) Form C contacts for remote 
monitoring. 

2.6.3. Low-Voltage Power, Control, Data and Signal Systems SPD. Install a specialized SPD on all conductive 
circuits including, but not limited to, data communication cables, coaxial video cables, and low-voltage power 
cables. Ensure that these devices comply with the functional requirements shown in Table 2 for all available 
modes (i.e., power L-N, N-G; data and signal center pin-to-shield, L-L, L-G, and shield-G where appropriate). 

These specialized SPD must have an operating voltage matching the characteristics of the circuit. Ensure 
that these specialized SPD are UL 497B or UL 497C Listed, as applicable. 

Provide the SPD with 3 stages of surge suppression in a Pi (π) configuration. The first stage (primary side) 
consists of parallel-connected Gas Discharge Tubes (GDTs). The second stage consists of a series 
connected resistor or inductor. The third stage (secondary side) consists of parallel-connected transorbs or 
silicone avalanche diodes (SADs).  

Ground the SPD to the DIN rail and a wire terminal connection point. (Grounding solely through the DIN rail 
connection is not adequate and does not meet the performance or intent of this specification.) 

Install coaxial SPDs in a manner that prevents ground loops and resulting signal deterioration. This is usually 
caused where the cable has different references to ground at either end and connecting SPDs at both ends 
that have only Pin to Shield protection completes a ground loop circuit through the Shield. SPDs having Pin 
to Shield protection, and separate Shield to Ground protection are acceptable to eliminate ground loops. 
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Table 2 
SPD Minimum Requirements 

Circuit Description 
Maximum Continuous 

Operating Voltage 
(MCOV) 

Frequency/ 
Bandwidth/ Data 

Rate 
Surge Capacity 

Maximum Let-
Through Voltage 

12 VDC 15-20 V N/A 
5 kA per mode (8x20 

µs) 
<150 Vpk 

24 VAC 30-55 V N/A 
5kA per mode (8x20 

µs) 
<175 Vpk 

48 VDC 60-85 V N/A 
5 kA per mode (8x20 

µs) 
<200 Vpk 

Coaxial Composite 
Video 

4-8 V Up to 1.5 GHz 
10 kA per mode (8x20 

µs) 
<100 Vpk 

RS422/RS485 8-15 V Up to 10 Mbps 
10 kA per mode (8x20 

µs) 
<30 Vpk 

T1 13-30 V Up to 10 Mbps 
10 kA per mode (8x20 

µs) 
<30 Vpk 

Ethernet Data 7-12 V Up to 100 Mbps 
3kA per mode 
(10x1000 µs) 

<30 Vpk 

2.7. Environmental Design Requirements. Provide cabinets that meet the functional requirements of this Item 
during and after subjection to any combination of the following requirements: 

 ambient temperature range of -30 to 165°F, 

 temperature shock not to exceed 30°F per hour, during which the relative humidity does not exceed 

95%, 

 relative humidity range not to exceed 95% over the temperature range of 40 to 110°F, and 

 moisture condensation on all surfaces caused by temperature changes. 

2.8. Vibration. Material used must show no degradation of mechanical structure, soldered components, plug in 
components or satisfactory operation in accordance with the manufacturer's equipment specifications after 
being subjected to the vibration test as described in the NEMA standard TS2, Section 2.2.8, “Vibration Test”, 
or the latest revision. 

3. FABRICATION 

3.1. Anchor Bolts. Fabricate anchor bolts, nuts, and washers in accordance with the details shown on the plans 
and Item 449, ”Anchor Bolts.”  Galvanize these items in accordance with Item 445, “Galvanization.” 

Provide 2 circular steel templates as shown on the plans conforming to ASTM A36 for each assembly. Tack 
weld the lower anchorage nuts to the lower template in the shop. Perform this welding with an appropriate jig 
to ensure that the anchor bolt is perpendicular to the template. Shipping of the anchor bolt cage in its 
assembled condition is not required. 
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3.2. ITS Poles. Fabricate ITS poles in accordance with the details shown on the plans, this Item, and Item 441, 
“Steel Structures.”  Alternate designs are not acceptable unless approved by the Department. 

Provide properly fitting components. Provide round, octagonal (8-sided), or dodecagonal (12-sided) pole 
shafts tapered to the heights shown on the plans. 

Permanently mark, at a visible location when erected, ITS pole base plates with the design wind speed. 
Locate the handholes, as shown on the plans, opposite of the direction of traffic flow. 

Permanently mark, at a visible location when erected, ITS pole base plates with the fabrication plant’s 
insignia or trademark. Place the mark on the pole base plate adjacent to the handhole access compartment.  

Provide circumferential welds only at the ends of the shaft. Provide no more than 2 longitudinal seam welds 
in shaft sections. Grind or smooth the exterior of longitudinal seam welds to the same appearance as other 
shaft surfaces. Ensure 100% penetration within 6 in. of circumferential base welds and 60% minimum 
penetration at other locations along the longitudinal seam welds. Use a welding technique that minimizes 
acid entrapment during later galvanizing. Hot-dip galvanize all fabricated parts in accordance with Item 445, 
“Galvanizing.” 

Fabricate air terminal and bracket assembly to serve as a lightning arrestor in accordance with ITS pole air 
terminal details and IEEE standards for lightning protection.  Bond air terminal with air terminal bracket via 
clad weld or other approved bolted connection. 

3.3. Cabinet. Continuously weld all exterior seams for cabinet and doors. Fill edges to a radius of 0.03125 in. 
minimum. Smooth exterior welds.  

Welding on aluminum cabinets are done by the gas metal arc (MIG) or gas tungsten arc (TIG) process using 
bare aluminum welding electrodes. Ensure electrodes conform to the requirements of the American Welding 
Society (AWS) A5.10 for ER5356 aluminum alloy bare welding electrodes. 

Procedures, welding machines and welding machine operators for welding on aluminum must be qualified 
and conform with the requirements of AWS B3.0, “Welding Procedures and Performance Qualification”, and 
to the practices recommended in AWS C5.6. 

Construct all cabinets of welded sheet aluminum with a thickness of at least 0.125 in. meeting NEMA 3R 
standards. Do not allow wood, wood fiber product, or flammable products in the cabinet. Seal cabinet 
structure to prevent the entry of rain, dust, and dirt.  

Provide a sunshield on the exterior top of the cabinet to reflect solar rays and mitigate temperature build-up 
inside the cabinet. Construct sunshield out of 0.125 in. thick aluminum and provide a minimum of 1.25 in. 
clearance above the top of cabinet secured in four locations. 

Attach aluminum lifting eyes or ears to the top of the cabinet to permit lifting the cabinet with a sling. Lifting 
eyes may be permanently fabricated to the cabinet frame as long as they do not interfere with the 
construction and operation of the sunshield. Manufacturer may provide removable lifting eyes that can be 
removed after installation. Seal any penetrations to the cabinet exterior or sunshield after removal of lifting 
eyes.  

Ensure cabinets conform to the requirements of ASTM designation: B209 for 5052-H32 aluminum sheet. 

3.3.1. Door. Provide sturdy and torsionally rigid cabinet doors that substantially cover the full area of the cabinet 
access opening. Attach cabinet doors by a minimum of 2 heavy duty hinges or full length hinge. Provide 
stainless steel hinge pins. 
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Fabricate the doors and hinges to withstand a 100 lb. per vertical ft. force applied to the outer edge of the 
door when open without permanent deformation or impairment of the door or cabinet body when the load is 
removed.  

Fit the cabinet doors with Number 2 Corbin locks and aluminum or chrome plated handles with a minimum 
3/8 in. drive pin and a 3 point latch. Design the lock and latch so that the handles cannot be released until the 
lock is released. Provide a locking ring for a padlock along with a padlock. Provide 2 keys for the door and 2 
keys for the padlock with each cabinet. Locate the lock clear of the arc of the handle. Keys must be 
removable in the locked position only. Mount locks with 2 stainless steel machine screws. Provide cabinet 
doors with a catch mechanism to hold the door open at 2 positions:  90º and 120°. 

Fabricate the door and door stop mechanism to withstand a simulated wind load of 5 lb. per sq. ft. applied to 
both inside and outside surfaces without failure, permanent deformation, or compromising of door position.  

Provide cabinets without auxiliary police doors. 

Provide a gasket to act as a permanent and weather resistant seal at the cabinet door facing. The gasket 
material must be of a non-absorbent material and maintain its resiliency after long term exposure to the 
outdoor environment. 

Provide a gasket with a minimum thickness of 0.25 in. Locate the gasket in a channel provided for this 
purpose either on the cabinet or on the door. An “L” bracket is acceptable instead of this channel if the 
gasket is fitted snugly against the bracket to insure a uniformly dust and weather resistant seal around the 
entire door facing. 

3.3.2. Mechanical Components. Ensure all external screws, nuts, and locking washers are stainless steel. Do not 
use self-tapping screws unless specifically approved by the Engineer. 

Ensure all parts are made of corrosion resistant material, such as plastic, stainless steel, aluminum or brass. 

Ensure all materials used in construction are resistant to fungus growth and moisture deterioration. 

Separate dissimilar metals by an inert dielectric material. 

4. CONSTRUCTION 

4.1. Installation. Locate ITS poles as shown on the plans unless otherwise directed to secure a more desirable 
location or to avoid conflict with utilities. Stake the ITS pole locations for verification by the Engineer. 

Use established industry and utility safety practices when working near underground or overhead utilities. 
Consult with the appropriate utility company before beginning such work. 

Construct foundations for new ITS poles in accordance with Item 416, “Drilled Shaft Foundations,” and the 
details shown on the plans.” Orient anchor bolts as shown on the plans. Install conduit per Item 618, 
Conduit.”   

Identify all items of a shipment with a weatherproof tag. This tag minimally must identify manufacturer, 
contract number, and date and destination of shipment. 

Erect poles after foundation concrete has attained its design strength as required on the plans and Item 421, 
“Hydraulic Cement Concrete.” Coat anchor bolt threads and tighten anchor bolts in accordance with 
Item 449, “Anchor Bolts.”  Do not grout between the base plate and the foundation. 

Mount the pole mounted cabinet to the backside of the ITS pole, with door either parallel or perpendicular to 
the roadway, away from the direction of traffic flow, as shown on the plans.  Mount cabinet plumb in all 
directions. 
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For ITS pole sites located on slopes greater than 4H:1V, mount the pole mounted cabinet to the backside of 
the ITS pole, from the perspective parallel to the roadway with the door facing the direction of traffic flow as 
shown on the plans.  

Install grounding conductor from cabinet and ITS pole air terminal inside a minimum 1 in. PVC conduit within 
the foundation.  Bond grounding conductors to the primary ground rod as part of the grounding ring in 
accordance with the ITS grounding details. 

Construct reinforced maintenance pad, when required, with Class A concrete in accordance with Item 421, 
“Hydraulic Cement Concrete.”  Provide reinforcing steel in accordance with Item 440, “Reinforcing Steel.”   

4.2. Relocation. Before removal of the existing pole structure or cabinet, disconnect and isolate the power cables 
from the electric power supply and disconnect all cables (power and communication) from the equipment and 
remove any ITS equipment, associated mounting brackets, pole mounted cabinet, and cabling from the pole 
structure. Remove existing pole structure as shown on the plans only at such time as authorized by the 
Engineer. 

Inspect the existing pole structure, with a representative from the Department, and document any evidence 
of structural stress cracks or fatigue before removal. Remove and deliver to the Department, existing pole 
structures that fail structural inspection to an address to be supplied by the Department. 

Remove the existing pole structure in a manner acceptable to the Engineer using a method that does not 
cause undue overstress or damage to the structure or appurtenances attached. 

Use a crane of sufficient capacity to remove the pole. Disconnect and relocate the existing pole structure 
from and to the foundation as shown on the plans in a manner acceptable to the Engineer. 

When the poles are laid down, place the poles on timber cribbing so that the poles lie reasonably straight to 
prevent any damage or deterioration. 

Maintain safe construction and operation practices at all times. Handle the poles in such a manner during 
removal so as to prevent damage to the pole's exterior finish. The Contractor will be responsible for any 
damage to poles. 

Unless otherwise shown on the plans, remove abandoned concrete foundations, including steel, to a depth of 
at least 2 ft. below final grade in accordance with Item 496, “Removing Structures.” Backfill the excavation 
with materials equal in composition and density to the surrounding area. Replace any surfacing material with 
similar material to an equivalent condition.  

Supply all new anchor bolts required for the installation of the ITS pole structure. Match bolt dimensions and 
lengths previously used or as shown on the plans and as directed. Provide anchor bolts in accordance with 
Item 449, “Anchor Bolts.” 

Move existing poles to the locations shown on the plans or as directed. Construct new foundations for 
relocated ITS poles in accordance with Item 416, "Drilled Shaft Foundations," and the details shown on the 
plans. Install conduit per Item 618, “Conduit.”  Install existing poles on new foundations in accordance with 
Section 4.1, “Installation.”  Do not grout between the base plate and foundation. 

4.3. Removal. Use established industry and utility safety practices when removing poles and assemblies located 
near overhead or underground facilities. Consult with the appropriate utility company before beginning work. 

Inspect the pole and cabinet, where included, with a representative from the Department, and remove any 
ITS equipment, associated mounting hardware, and cabling still attached to the pole or inside the cabinet 
before commencing work. Inspect the existing pole and cabinet in place, with a representative from the 
Department, and document any evidence of damage to the representative before removal. 
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Before removal of the existing pole structure or cabinet, disconnect and isolate the power cables from the 
electric power supply and disconnect all cables (power and communication) from the equipment. Remove 
and coil existing cabling to the nearest ITS ground box or as identified on the plans. 

Carefully remove the cabinet from the pole structure. Avoid damage or injury to surrounding objects or 
individuals. Deliver the cabinet to an address to be supplied by the Department. 

Carefully remove the pole from the foundation in accordance with Item 496, “Removing Structures.” Avoid 
damage or injury to surrounding objects or individuals. Separate the pole at the slip-fitted connections, if 
applicable. If the pole cannot be separated, transport the complete pole or partially separate the pole to make 
it transportable. Deliver the pole structure to an address to be supplied by the Department. 

Unless otherwise shown on the plans, remove abandoned concrete foundations, including steel, to a depth of 
2 ft. below final grade in accordance with Item 496, “Removing Structures.” Backfill the excavation with 
materials equal in composition and density to the surrounding area. Replace surfacing material with similar 
material to an equivalent condition. 

4.4. Testing.  

4.4.1. Installation. Unless otherwise shown on the plans, perform the following tests on cabinets supplied through 
this Item. 

4.4.1.1. Test Procedures Documentation. Provide 5 copies of the test procedures to include tests identified in 
Article 4.4.2 through Article 4.4.4 inclusive and blank data forms to the Engineer for review and comment at 
least 45 days before testing 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 equipment for tests. Contractor to resubmit if necessary rejected test procedures for final 
approval within 10 days before testing. Review time is calendar days. Conduct all tests in accordance with 
the approved test procedures. The Department may witness all tests. 

Record test data on the data forms and quantitative results. No bid item measurement or payment will be 
made until the Engineer has verified the test results meet the 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 to the Engineer within 48 hr. of discovery of any testing discrepancy performed in 
testing by the contractor. Furnish data forms containing the acceptable range of expected results and 
measured values. 

4.4.1.2. Design Approval Test. Conduct a design approval test on 10% of the total number of cabinets supplied as 
part of the project, with at least one of each type of cabinet used on the project.  

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 the requirements of 
this specification. Failure of independent tests to comply with the requirements of this specification will be 
grounds for rejection of any certification. 

Provide a copy of the certification to the Engineer. 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: 
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4.4.1.2.1. Power Service Transients. Provide equipment that meets the performance requirements, specified in this 
Item, when subjected to the power service transients as specified in NEMA TS2, Section 2.2.7.2, “Transient 
Tests (Power Service)”, or most current version. 

4.4.1.2.2. Temperature and Condensation. Provide equipment that meets the performance requirements, specified in 
this Item, when subjected to the following conditions in the order specified below: 

 stabilize the equipment at -30°F and test as specified in NEMA TS2, Sections 2.2.7.3, “Low-

Temperature Low-Voltage Tests” and 2.2.7.4, “Low-Temperature High-Voltage Tests”, or 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, Sections 2.2.7.5, “High-

Temperature High Voltage Tests” and 2.2.7.6, “High-Temperature Low-Voltage Tests”, or most current 

version. 

4.4.1.2.3. Relative Humidity. Provide equipment that meets the performance requirements, specified in this Item, 
within 30 min. of being subjected to a temperature of 165°F and a relative humidity of 18% for 48 hr. 

4.4.1.2.4. Vibration. Provide equipment that shows no degradation of mechanical structure, soldered components, or 
plug-in components and will operate 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”, or most 
current version. 

4.4.1.2.5. Power Interruption. Provide equipment that meets the performance requirements, specified in this Item, 
when subjected to nominal input voltage variations as specified in NEMA TS2, Section 2.2.10, “Power 
Interruption Test”, or most current version. 

4.4.1.3. Stand-Alone Tests. Conduct a Stand-Alone Test for each cabinet after installation. Exercise all stand-alone 
(non-network) functional operations consisting of the following, at a minimum: 

 19-inch EIA rack, 

 adjustable shelves, 

 locking mechanism, 

 fan and thermostat, 

 cabinet light, 

 back panel, 

 circuit breakers, 

 surge protection, 

 grounding system, 

 terminal strips, 

 interconnect harnesses with connectors, 

 cabinet attachment to pole, 

 weatherproofing, and 

 “Door Open” connection to back panel. 

Notify the Engineer 5 working days before conducting this test. The Engineer may witness all the tests.  

4.4.1.4. 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 sufficient cause for rejection of the unit. 
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Failure to satisfy the requirements of any test is considered a defect and the equipment is subject to rejection 
by the Engineer. 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, to all similar units within the system as directed. Perform the corrective 
measures within 30 calendar days without additional cost or extension of the contract period. 

4.4.1.4.1. 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. 

4.4.1.4.2. Consequences of 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.  

4.4.2. Relocation. 

4.4.2.1. Pre-Test. Conduct performance testing before removal of ITS pole mounted cabinet. Test the following 
components or equipment, at a minimum, and document functional operations in the presence of 
representatives of the Contractor and the Department. 

 locking mechanism, 

 fan and thermostat, 

 cabinet light, 

 back panel, 

 circuit breakers, 

 surge protection system, 

 grounding system, and 

 “Door Open” connection to back panel. 

Ensure that both representatives sign the test report indicating that the equipment has passed or failed each 
function. Once removed, the equipment becomes the responsibility of the Contractor until accepted by the 
State. Compare test data before removal and test data after installation. 

4.4.2.2. Post Test. Testing of the ITS pole mounted cabinet is for the purpose of relieving the Contractor of 
maintenance of the system. 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 will not be required to pay for electrical energy consumed by the system. 

After all existing ITS equipment has been installed, perform the same functional operation test described 
under Article 4.4.2.1. Furnish test data forms containing the sequence of tests including all of the data taken 
and 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 Engineer’s approval of test procedures before submission of equipment for 
tests. Send at least 1 copy of the data forms to the Engineer. 

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 which failed after relocation but which passed before 
removal. 

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

If any unit fails to pass a test, prepare a report and deliver it 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. 
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4.5. Documentation. Submit documentation for this Item consisting of the following: 

4.5.1. ITS Pole. Shop drawings should clearly detail the following for the ITS poles submitted for the project: 

 physical pole drawings,  weatherheads, 

 anchor bolts, 

 material list, 

 lightning suppression, 

 cabinet Mounting attachments (when cabinet 

required), and 

 grounding system. 

4.5.2. Pole Mounted Cabinet. Shop drawings should clearly detail the following for ITS pole mounted cabinets 
when required as shown on the plans: 

 dimensions,  power distribution panel, 

 shelves,  surge suppression, 

 door,  back panel, 

 gasket,  outlets, 

 door look,  circuit breakers, 

 materials list,  power cable terminals, 

 exterior finish,  wiring diagrams, 

 ventilation,  cabinet grounding, 

 terminal strips,  environmental parameters, and 

 harnesses,  connectors. 

 filter,  

Submit shop drawings, signed, sealed, and dated by a registered professional Engineer in Texas showing 
the fabrication and erection details for each ITS pole including the ITS cabinet and mounting details in 
accordance with Item 5, “Control of the Work”.  

Provide at least 2 complete sets of operation and maintenance manuals in hard copy format in addition to a 
CD/DVD or removable flash drive that include the following: 

 complete and accurate schematic diagrams, 

 complete installation procedures, 

 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, 

 complete maintenance and trouble-shooting procedures, 

 complete stage-by-stage explanation of circuit theory and operation, 

 recovery procedures for malfunction, and 

 instructions for gathering maintenance assistance from manufacturer. 

Identify material which is copyrighted or proprietary in nature as part of the documentation submittal.  The 
Department will take proper provisions to secure such material and not distribute without written approval. 

Provide Department with certification documentation verifying conformance with environmental and testing 
requirements contained in the special specification. Certifications may be provided by the manufacturer or 
through independent labs. 

4.6. Warranty. The start date of the manufacturer’s standard warranty will begin when the stand-alone test plan 
has been approved. Any equipment with less than 95% of its warranty remaining at the beginning of the 
stand-alone test will not be accepted by the Department. Guarantee that equipment furnished and installed 
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for this project performs according to the manufacturer’s published specifications. Warrant the equipment 
against defects or failure in design, materials, and workmanship for a minimum of 5 years or in accordance 
with the manufacturer’s standard warranty if warranty period is greater. 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. Repair or replace, at the 
manufacturer’s option, defective equipment during the warranty period at no cost to the Department. 

Repair or replace equipment at the Contractor’s expense before beginning testing in the event of a 
malfunction or failure. Furnish replacement parts for all equipment within 30 days of notification of failure by 
the Department.  

5. MEASUREMENT 

This Item will be measured as each unit furnished, installed, relocated, or removed as shown on the plans, 
excluding new foundations and conduit. 

6. PAYMENT 

6.1. Furnish and Install. The work performed and materials furnished in accordance with this Item and 
measured as provided for under "Measurement" will be paid for at the unit price bid for “ITS Pole" of the type 
and height specified, including COSS/OSB extension, and “ITS Pole Mount Cabinet” of the type and 
configuration specified. This price is full compensation for furnishing, fabricating, and erecting ITS pole 
structures as shown on the plans; for furnishing, fabricating, and installing ITS pole mounted cabinets as 
shown on the plans; for furnishing and placing anchor bolts, nuts, washers, and templates; conducting 
cabinet testing; and equipment, materials, labor, tools, and incidentals necessary to provide an ITS pole 
structure or pole mounted cabinet complete in place and ready for the attachment of ITS equipment. 

New drill shaft foundations will be paid for under Item 416, “Drilled Shaft Foundations.”  New conduit will be 
paid for under Item 618, “Conduit.” 

6.2. Install Only. The work performed and materials furnished in accordance with this Item and measured as 
provided for under "Measurement" will be paid for at the unit price bid for “ITS Pole (Install Only)” of the type 
and height specified, including COSS/OSB extension, and “ITS Pole Mount Cabinet (Install Only)” of the type 
and configuration specified. This price is full compensation for erecting ITS pole structures and installing ITS 
pole mounted cabinets furnished by the Department as shown on the plans; for installing and placing anchor 
bolts, nuts, washers, and templates; conducting cabinet testing; and equipment, materials, labor, tools, and 
incidentals necessary to provide an ITS pole structure or pole mounted cabinet, complete in place, and ready 
for the attachment of ITS equipment. 

New drill shaft foundations will be paid for under Item 416, “Drilled Shaft Foundations.”  New conduit will be 
paid for under Item 618, “Conduit.” 

6.3. Relocate. The work performed and materials furnished in accordance with this Item and measured as 
provided for under "Measurement" will be paid for at the unit price bid for “ITS Pole (Relocate)” of the type 
and height specified, including COSS/OSB extension, and “ITS Pole Mount Cabinet (Relocate)” of the type 
and configuration specified. This price is full compensation for removing existing ITS pole structures or pole 
mounted cabinets as shown on the plans; removing existing foundations; backfilling and surface placement; 
hauling and erecting ITS pole structures; hauling and installing ITS pole mounted cabinets; furnishing and 
placing anchor bolts, nuts, washers, and templates; conducting cabinet testing; and equipment, materials, 
labor, tools, and incidentals necessary to relocate existing ITS pole structures or pole mounted cabinets, 
complete in place, and ready for the attachment of ITS equipment.  

New drill shaft foundations will be paid for under Item 416, “Drilled Shaft Foundations.”  New conduit will be 
paid for under Item 618, “Conduit.” 
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6.4. Remove. The work performed and materials furnished in accordance with this Item and measured as 
provided for under “Measurement” will be paid for at the unit price bid for “ITS Pole (Remove)” of the type 
and height specified, including COSS/OSB extension, and “ITS Pole Mount Cabinet (Remove)” of the type 
and configuration specified. This price is full compensation for removing  existing ITS pole structures and 
pole mounted cabinets as shown on the plans; removing existing foundations; backfilling and surface 
placement; loading and hauling; and equipment; materials, labor, tools, and incidentals necessary to 
complete the removal of existing ITS pole structures and pole mounted cabinets.  
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Special Specification 6158 

Trailer Mounted Solar Powered Radar Speed  

Control Monitor 

1. DESCRIPTION 

Provide, maintain and remove upon completion of work, trailer mounted solar powered radar speed control 
monitors as shown on the plans or as directed. 

2. EQUIPMENT 

Provide a trailer mounted solar powered radar speed detection radar unit with light emitting diode (LED) 
display panel. Unit must be used by the Contractor to alert motorists of work zone speeds and excessive 
speed for their safety and that of the Contractor’s and Department’s personnel. Any unit furnished under this 
specification must be in good working condition. 

Use equipment in accordance with the manufacturer’s directions. 

2.1. Batteries. Provide unit equipped with a minimum of two, heavy duty, deep cycle batteries which will power 
the unit 24 hr. a day for a minimum of 12 days without the assistance of the solar panels. 

2.2. Battery Regulator and Recharging System. Provide unit equipped with an internal controller that regulates 
the amount of current delivered to the batteries and prevents overcharging. The manufacturer’s standard 
charger must also be provided to recharge the batteries from a standard 120 VAC source. 

2.3. Solar Panels. Provide unit equipped with solar panels which generates sufficient power to enable the system 
to continually recharge the batteries. 

2.4. Radar Device. Ensure unit is equipped with the manufacturer’s radar device that measures speed in miles 
per hour.  

Provide radar device that detects speeds of oncoming vehicles only from a minimum distance of one-quarter 
mile. 

Provide radar that detects speeds from 10 to 99 mph. 

Provide radar that can operate in ambient temperatures from -22 to 140ºF (-30 to 60ºC). 

Provide radar device that detects speeds in the stationary mode. 

2.5. Display Panel. Provide a display panel that contains LED technology which displays oncoming vehicle 
speeds in miles per hour from 10 to 99 mph. 

Provide a display panel that consists of two characters, each a minimum of 18 in. in height.  Provide a 
display that is amber in color and visible from a minimum of 600 ft. 

Provide a display panel that is equipped with a photocell that automatically adjusts the display for day and 
night operation. 

Provide a display panel that is equipped to alert motorist when they are traveling over the posted speed, 
either by flashing the traveling speed, changing the display color, or by “blanking” out the display. 
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Provide a display panel that is equipped with an operator-set high speed cutoff feature. 

2.6. Trailer Requirements. Provide a trailer unit that is equipped with a heavy duty, all steel unitized or 
electrically welded, tubular or C-channel frames. 

Ensure that the rear of the trailer is equipped with a red tail lamp, a red stop lamp, a turn indicator, and a red 
reflector on each side at the same level and as widely spaced laterally as practicable. 

Provide a trailer that is equipped with a siren and strobe light that will alert workers of an oncoming speeding 
vehicle. 

3. WORK METHODS 

The unit provided must meet or exceed all federal and state safety, health, lighting and noise regulations and 
standards in effect and applicable to equipment furnished at the time of manufacture. 

4. MEASUREMENT 

This Item will be measured by each trailer mounted solar powered speed control monitor, furnished, installed, 
and made fully operational. 

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 “Trailer Mounted Solar Assisted and Battery Powered 
Radar Speed Control Monitor.”  This price is full compensation for trailer mounted solar assisted and battery 
powered radar speed control monitor unit; set up; relocating; removing; replacement parts; solar panels, 
batteries (when required); and equipment, materials, tools, labor and incidentals. 
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Special Specification 6185 

Truck Mounted Attenuator (TMA) and Trailer 
Attenuator (TA) 

1. DESCRIPTION 

Furnish, operate, maintain and remove upon completion of work, Truck Mounted Attenuator (TMA) or Trailer 
Attenuator (TA). 

2. MATERIALS 

Furnish, operate and maintain new or used TMAs or TAs.  Assure used attenuators are in good working 
condition and are approved for use.  A list of approved TMA/TA units can be found in the Department’s 
Compliant Work Zone Traffic Control Devices List.  The host vehicle for the TMA and TA must weigh a 
minimum of 19,000 lbs. Host vehicles may be ballasted to achieve the required weight. Any weight added to 
the host vehicle must be properly attached or contained within it so that it does not present a hazard and that 
proper energy dissipation occurs if the attenuator is impacted from behind by a large truck. The weight of a 
TA will not be considered in the weight of the host vehicle but the weight of a TMA may be included in the 
weight of the host vehicle.  Upon request, provide either a manufacturer’s curb weight or a certified scales 
weight ticket to the Engineer. 

3. CONSTRUCTION 

Place or relocate TMA/TAs as shown on the plans or as directed. The plans will show the number of 
TMA/TAs needed, for how many days or hours, and for which construction phases. 

Maintain the TMA/TAs in good working condition. Replace damaged TMA/TAs as soon as possible. 

4. MEASUREMENT 

4.1. Truck Mounted Attenuator/Trailer Attenuator (Stationary). This Item will be measured by the each or by 
the day. TMA/TAs must be set up in a work area and operational before a calendar day can be considered 
measurable. When measurement by the day is specified, a day will be measured for each TMA/TA set up 
and operational on the worksite. 

4.2. Truck Mounted Attenuator/Trailer Attenuator (Mobile Operation). This Item will be measured by the hour.  
The time begins once the TMA/TA is ready for operation at the predetermined site and stops when notified 
by the Engineer.  A minimum of 4 hr. will be paid each day for each operating TMA/TA used in a mobile 
operation. 

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 “Truck Mounted Attenuators/Trailer Attenuators 
(Stationary),” or “Truck Mounted Attenuators/Trailer Attenuators (Mobile Operation).” This price is full 
compensation for furnishing TMA/TA: set up; relocating; removing; operating; fuel; and equipment, materials, 
tools, labor, and incidentals. 
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Special Specification 6246 
Dynamic Message Sign System 
1. DESCRIPTION 

Remove, transport, install, and test Department-furnished Dynamic Message Signs (DMS), controller, and 
equipment cabinets. 

2. MATERIALS 

Provide all materials not supplied by the Department necessary for the DMS installation. All materials 
provided by the Contractor must be new. Include a task in the project schedule for delivery of Department 
furnished materials and provide a minimum of 30 days’ notice to the Department for pick-up of Department-
furnished materials. Unless otherwise shown on the plans, DMS will be stored by the Department for pick up 
at location shown on the plans. 

Ensure that all materials and construction methods necessary to complete the installation conform to the 
requirements of this Item, the plans and the pertinent requirements of the following Items: 
 Item 432, “Riprap” 
 Item 441, “Steel Structures” 
 Item 445, “Galvanizing” 
 Item 449, “Anchor Bolts” 
 Item 618, “Conduit” 
 Item 620, “Electrical Conductors” 
 Item 656, "Foundations for Traffic Control Devices" 

3. CONSTRUCTION 

3.1. Installation. Perform a site survey in advance of the proposed DMS location in order to determine the 
horizontal and vertical angles of the sign for optimum legibility, based on the manufacturer’s 
recommendations. 

Install DMS on traffic signal mast arm in accordance with this Item and the lines, grades, details and 
dimensions as shown on the plans or as directed. Maintain safe construction practices. Ensure the 
mechanical execution of work complies with NEC, Article 110.12. Equipment shall be installed in a neat and 
workmanlike manner.  

Adjustments or additions of sign attachment hardware, support brackets, and appurtenances, such as 
walkways, conduit, etc., may be necessary for compatibility with specified sign positioning recommended by 
the manufacturer, as shown on the plans, or as directed. All adjustments or additional materials will not be 
paid for directly but will be subsidiary to this Item. 

Prevent damage to all sign components. Replace any portion of the sign assembly that is damaged or lost 
during transportation or installation. Do not use any materials furnished by the Department on any work 
which is not required by and which does not constitute a part of the contract. Materials not used which were 
furnished by the Department must be returned undamaged to the location from which the materials were 
obtained upon completion of the work. Any unused or removed material deemed salvageable by the 
Engineer shall remain the property of the Department and shall be delivered to a designated site. Accept 
ownership of unsalvageable materials and dispose of in accordance with federal, state, and local regulations.  
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Stockpile all materials designated for reuse or to be retained by the Department within the project limits or at 
a designated location as directed. 

Equipment to be installed at each DMS field site shown on the plans may include, but not be limited to, the 
following: 
 Dynamic Message Sign (DMS), controller and cabinet (provided by the Department) 
 Cabling and connectors from power source to DMS connection point as specified by the DMS 

manufacturer (Provided by the Contractor). 
 Cabling and connectors from telecommunications source to DMS connection point as specified by the 

DMS manufacturer when required (Provided by the Contractor). 
 Communications as shown on the plans 
 Power and communication cabling and connectors from controller to DMS shall follow NEMA TS4, 

Section 4, “Controller to Sign Interface,” (cables and termination provided by the Contractor) 

Make all arrangements for connection to the power supply and telecommunications source including any 
required permits. Supply and install any required materials not provided by the utility companies (power or 
communications service provider). 

Construct the foundation for DMS Controller cabinets, when required as shown on the plans, in accordance 
with Item 656, "Foundations for Traffic Control Devices", unless otherwise directed. Include a 6 ft. × 6 ft. × 5 
in. (L × W × D) riprap maintenance pad with foundation, unless otherwise directed. Provide a 5/8-in. diameter 
by 8 foot copper clad steel ground rod in the foundation of each DMS Controller cabinet. 

After the signs have been erected, wash the exterior of the entire sign with a biodegradable cleaning 
solution, approved by the Engineer, to remove all dirt, grease, oil smears, streaks, finger marks, and other 
foreign particles. 

3.2. Technical Assistance. Ensure that a manufacturer's representative is available to assist the Contractor's 
technical personnel at each sign installation site. The manufacturer's representative must provide technical 
assistance in following areas: 
 Site survey for horizontal and vertical angles of sign’s mounting orientation 
 Sign to structure installation (final responsibility of the Contractor, see 3.3., “Working Drawings.”) 
 Sign controller cabinet installation 
 Sign to controller cabling 
 Testing requirements given in Section 3.4., “Testing.” 

Do not execute the initial powering up of the signs without the permission of the manufacturer's 
representative. 

3.3. Working Drawings. Before fabrication submit for approval 5 prints of the working drawings for attachment of 
each DMS. Show the details of any additional sign brackets, sign support connections, and methods of 
attachment of the signs to the sign support. Have a licensed professional engineer sign, seal and date the 
working drawings. 

3.4. Testing. Testing of the sign system is for the purpose of relieving the Contractor of maintenance of the 
system. The Contractor will be relieved of the responsibility for maintenance of the sign system in 
accordance with Item 7, “Legal Relations and Responsibilities,” after all testing is successfully completed. 

After delivery of the DMS to the storage site, an approved demonstration test will be conducted prior to 
transporting the sign to the installation site. Have a manufacturer’s representative available to assist with 
making all necessary connections and preparations for this testing. 

After all signs have been installed, the Department and the DMS manufacturer will conduct approved 
continuity, stand alone, and DMS system tests on the installed field equipment with central, remote, and 
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laptop equipment. A final acceptance test will be conducted to demonstrate all control, monitor, and 
communication requirements for 90 days. The Engineer will furnish a Letter acknowledging the final 
acceptance testing commencement date stating the first day of the final acceptance test. The completion of 
the final acceptance test occurs 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. Assume responsibility only for test failures directly 
related to the work in accordance with this Item. Upon completion of successful final acceptance testing, 
permanently mark acceptance date and project identification information inside the controller cabinet. The 
Department will pay for electrical energy consumed by the system. 

4. MEASUREMENT 

This Item will be measured as each DMS system installed and tested. 

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 “Installation of Dynamic Message Sign System” of 
cabinet mounting type specified (pole mounted, foundation mounted or wall mounted). This price is full 
compensation for removing, transportation and installation of DMS; furnishing and installing any new 
mounting hardware, and DMS controller cabinet foundation when required; storing the DMS when required; 
cleaning and testing the DMS; replacement/repair of damaged components; disposal of unsalvageable 
material and for all manipulations, labor, tools, working drawings, equipment and incidentals. 

New overhead sign supports or relocation of existing overhead sign supports will be paid for under Item 650, 
“Overhead Sign Supports.” New drilled shaft foundations will be paid for under Item 416, “Drilled Shaft 
Foundations.” Sign walkways will be paid for under Item 654, “Sign Walkways.” 
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Special Specification 6423 

Installation of Traffic Management Equipment 

1. DESCRIPTION 

 Install, relocate, or remove Traffic Management Equipment at locations shown on the plans or as directed. 

2. MATERIALS 

2.1. General. Traffic Management Equipment consists of the following: 

 Digital Video Encoder, 

 Field Hardened Ethernet Switch,  

 Ethernet Surge Protector,  

 Cellular Modem, and  

 Ethernet Contact Closure.  

The Department will furnish Traffic Management Equipment and power supply, if any, that becomes part of 
the final installation. Any programming required for the Traffic Management Equipment will be performed by 
the Department. 

Provide a minimum of 30 days’ notice to the Department for pickup of Department-furnished materials. 

Traffic Management Equipment for this project will be stored by the Department for pick up at TxDOT Laredo 
District Office, 1817 Bob Bullock LP, Laredo, TX 78043 unless otherwise shown on the plans. Designate in 
writing the person(s) authorized to pick up materials. 

Assume responsibility for all materials furnished by the Department. Prevent damage to all components. Use 
materials furnished by the Department for this Contract only. Return unused or removed materials deemed 
salvageable by the Engineer to the Department upon completion of the work and before final payment at 
location shown on the plans or as directed. Accept ownership of materials deemed unsalvageable by the 
Engineer and dispose of in accordance with federal, state, and local regulations. 

Provide all materials not supplied by the Department necessary for Traffic Management Equipment 
installation. 

Provide all mounting hardware and cabling necessary to install and make operational all equipment.  

Provide new materials that comply with the details shown on the plans, the requirements of this Specification, 
and the pertinent requirements of the following Items: 

 Item 620, “Electrical Conductors,” and 

 Item 618, “Conduit.” 

2.2. Wiring. Provide wiring that meets the requirements of the National Electrical Code (NEC). Provide 
appropriate length of all cables necessary to complete the work and make the Traffic Management 
Equipment fully operational at each installation site. 

2.3. Electrical. Provide equipment as required to ensure that operations are not affected by the transient 
voltages, surges, and sags normally experienced on commercial power lines. 
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Provide equipment that contains power source protection. Equipment must have readily accessible circuit 
protection devices such as circuit breakers or fuses. Circuit protection devices must be manually re-settable 
or replaceable. 

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

2.4. 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 that terminate  with matching connectors for 
interconnection with the communications system equipment. 

Provide pins and mating connectors that are plated to improve conductivity and resist corrosion. Cover 
connectors utilizing a piece of heat shrink tubing securely shrunk to ensure that it protects the connection. 

2.5. 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. 

3. CONSTRUCTION 

3.1. Installation. Transport and install all materials, equipment, power, video, and control cabling. Ensure an 
operating and functional system. 

Perform work in accordance with the details shown on the plans, the NEC, the National Electrical Safety 
Code (NESC), and the requirements of this Specification. Maintain safe construction practices. Ensure the 
mechanical execution of work complies with the NEC. Equipment must be installed in a neat and 
workmanlike manner. 

Adjustments on Traffic Management Equipment’s mounting components, attachment hardware, support 
brackets, and appurtenances (such as conduit, etc.) may be necessary for compatibility with specified 
positioning recommended by the manufacturer or as shown on the plans.  

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

3.2. Relocation. Perform relocation in strict conformance with all requirements 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 Traffic Management Equipment with a representative from the Department and 
document any evidence of damage prior to removal. Conduct testing in accordance with Section 3.4., 
“Testing.” Remove and deliver equipment that fails inspection to the Department. 

Before removal of existing Traffic Management 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 relocation. Remove existing 
Traffic Management Equipment as shown on the plans.  

Use care to prevent damage to any support structures. Any equipment or structure damaged or lost must be 
replaced by the Contractor (for items approved by the Engineer) at no cost to the Department.  
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Make all arrangements for connection to the power supply and communication source including any permits 
required for the work to be done under the Contract. 

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

Inspect Traffic Management Equipment to be salvaged with a representative from the Department and 
document any evidence of damage prior to removal. Conduct testing in accordance with Section 3.4., 
“Testing.”  

Disconnect and isolate any existing electrical power supply prior to 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 (for 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 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 general notes. The Contractor is fully responsible for any 
removed equipment until released by the Engineer. 

3.4. Testing. 

3.4.1. Installation. Verify operation of the Traffic Management Equipment and all its links. Demonstrate that the 
video images and data communication links can be transmitted at a satisfactory rate from the field location to 
the central location. Demonstrate that the Traffic Management Equipment data packets are being received at 
the central site via a network computer. 

3.4.2. Relocation and Removal. Conduct basic functionality testing prior to removal of Traffic Management 
Equipment that is to be relocated or salvaged. 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 
becomes the responsibility of the Contractor until accepted by the Department. Compare test data prior to 
removal and after new installation. The performance test results must be equal to or better than the test 
results prior to removal. Repair or replace those components within the system that failed after relocation but 
passed prior to removal. 

3.5. Wiring. 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. 

3.6. Grounding. Ensure all Traffic Management Equipment components and supports are grounded in 
accordance with the NEC and manufacturer recommendations. 

3.7. Experience Requirements. The Contractor or designated subcontractors involved in the installation and 
testing of the Traffic Management Equipment must, at a minimum, meet the following: 

 two-year experience in the installation of Traffic Management Equipment, and  

 2 recorded installations of Traffic Management Equipment that has been in continuously satisfactory 

operation for at least 1 yr.  

Submit the names, addresses, and telephone numbers of references that can be contacted to verify the 
experience requirements given above. Provide necessary documentation of subcontractor qualifications 
pursuant to contract award. 
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4. MEASUREMENT 

This Item will be measured as each Digital Video Encoder, Field Hardened Ethernet Switch, Ethernet Surge 
Protector, Cellular Modem, or Ethernet Contact Closure installed, relocated, or removed.  

5. 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 “Digital Video Encoder (Install Only),”  “Field Hardened 
Ethernet Switch (Install Only),”  “Ethernet Surge Protector (Install Only),”  “Cellular Modem (Install Only),”  
“Ethernet Contact Closure (Install Only),”  “Digital Video Encoder (Relocate)”,  “Field Hardened Ethernet 
Switch (Relocate),”  “Ethernet Surge Protector (Relocate),”  “Cellular Modem (Relocate),”  “Ethernet Contact 
Closure (Relocate),”  “Digital Video Encoder (Remove)”,  “Field Hardened Ethernet Switch (Remove),”  
“Ethernet Surge Protector (Remove),”  “Cellular Modem (Remove),” or “Ethernet Contact Closure (Remove).” 

5.1. Install Only. 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; making fully 
operational; all documentation and testing; all labor, manipulations, materials tools, equipment, and 
incidentals. Consider all mounting hardware and cables as subsidiary to this item with no direct payment. All 
adjustments and additional materials will not be paid for directly but will be subsidiary to this item. 

5.2. Relocate. This price is full compensation for relocating and making fully operational existing Traffic 
Management Equipment as show on the plans; furnishing and installing all cables, connectors, and mounting 
assemblies; all documentation and testing; storing the components to be reused or salvaged; all labor, 
manipulations, materials tools, equipment, and incidentals. Consider all mounting hardware and cables as 
subsidiary to this item with no direct payment. All adjustments and additional materials will not be paid for 
directly but will be subsidiary to this item. 

5.3. Remove. This price is full compensation for removing existing Traffic Management Equipment as show on 
the plans; removal all cables, connectors, and mounting assemblies; storing the components to be reused or 
salvaged; all documentation and testing; all labor, manipulations, materials tools, equipment, and incidentals. 
Consider removal of all mounting hardware and cables as subsidiary to this item with no direct payment. All 
adjustments will not be paid for directly but will be subsidiary to this item. 
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Special Specification 6438 

Mobile Retroreflectivity Data Collection for  
Pavement Markings 

1. DESCRIPTION 

Furnish mobile retroreflectivity data collection (MRDC) for pavement markings on roadways as shown on the 
plans or as designated by the Engineer. Conduct MRDC on dry pavement only. Provider is defined as the 
Contractor or Subcontractor who collects the MRDC data. 

2. EQUIPMENT AND PERSONNEL 

2.1. Mobile Retroreflectometer. Provide a self-propelled, mobile retroreflectometer certified by the Texas A&M 
Transportation Institute (TTI) Mobile Retroreflectometer Certification Program. 

2.2. Portable Retroreflectometer. Provide a portable retroreflectometer that uses 30-meter geometry meeting 
the requirements described in ASTM E 1710. Maintain, service, and calibrate all portable retroreflectometers 
according to the manufacturer’s instructions. 

2.3. Operating Personnel for Mobile Retroreflectometer. Provide all personnel required to operate the mobile 
retroreflectometer and portable retroreflectometer. Ensure MRDC system operator has a current certification 
from the TTI Mobile Retroreflectometer Certification Program to conduct MRDC with the certified mobile 
retroreflectometer provided. 

2.4. Additional Personnel. Provide any other personnel necessary to compile, evaluate, and submit MRDC. 

2.5. Safety Equipment. Supply and operate all required safety equipment to perform this service. 

3. MRDC DOCUMENTATION AND TESTING 

Document all MRDC by county and roadway or as directed by the Engineer. Submit all data to the 
Department and to the TTI Mobile Retroreflectometer Certification Program no later than three working days 
after the day the data is collected. Submit all raw data collected in addition to all other data submitted. 
Provide data files in Microsoft Excel format or a format approved by the Engineer. Provide measurement 
notification and field tests as specified. Verification and referee testing may be conducted at the 
Department’s discretion.  

3.1. Preliminary Documentation Sample. Submit a sample data file, video, and map of MRDC data in the 
required format 10 working days before beginning any work. The format must meet specification and be 
approved by the Engineer before any work may begin.  

3.2. Initial Documentation Review and Approval. The Department will review documentation submitted for the 
first day of MRDC, and if it does not meet specification requirements, will not allow further MRDC until 
deficiencies are corrected. The Department will inform the Provider no later than three working days after 
submittal if the first day of MRDC does not meet specification requirements. Time charges will continue 
unless otherwise directed by the Engineer. 

3.3. Data File. Provide data files with the following: 

 date; 

 district number; 
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 county; 

 Project CSJ number; 

 name of mobile retroreflectometer operator; 

 route number with reference markers or other reference information provided by the Engineer to indicate 

the location of beginning and end data collection points on that roadway; 

 cardinal direction; 

 line type (single solid, single broken, double solid, etc.); 

 line color; 

 file name corresponding to video; 

 data for each centerline listed separately;  

 average reading taken for each 0.1-mi. interval (or interval designated by the Engineer); 

 accurate GPS coordinates (within 20 ft.) for each interval; 

 color-coding for each interval indicating passing or failing, unless otherwise directed by the Engineer 

(passing and failing thresholds provided by the Engineer);  

 graphical representation of the MRDC (y-axis showing retroreflectivity and x-axis showing intervals) 

corresponding with each data file;  

 distance in miles driven while measuring the pavement markings; 

 event codes (pre-approved by the Engineer) indicating problems with measurement;  

 portable retroreflectometer field check average reading and corresponding mobile average reading for 

that interval when applicable; and  

 upper validation threshold (may be included separately with the raw data but must be clearly identified 

with the data collected using that threshold).  

3.4. Map. Provide a map in an electronic format approved by the Engineer with each MRDC submission that 
includes the following information: 

 date; 

 district number; 

 county; 

 color-coded 1-mi. intervals (or interval length designated by the Engineer) for passing and failing 

retroreflectivity values or retroreflectivity threshold values provided by the Engineer; and  

 percentage of passing and failing intervals, if required by the Engineer.  

3.5. Video. Provide a high-quality DVD or electronic video file with the following information: 

 date and corresponding data file name on label;  

 district number; 

 county; 

 route number with reference markers or other designated reference information to indicate the location 

of beginning and end collection points on that roadway; and 

 retroreflectivity values presented on the same screen with the following information: 

• date; 

• location; 

• starting and ending mileage; 

• total miles; 

• retroreflectivity readings; and 

• upper validation thresholds (may be included separately with the raw data but must be clearly 
identified with the data collected using that threshold). 

3.6. Field Comparison Checks with a Portable Retroreflectometer. Take a set of field comparison readings 
with the portable retroreflectometer at least once every 4 hr. while conducting MRDC or at the frequency 
designated by the Engineer. Take a minimum of 20 readings, spread out over the interval measured. List the 
average portable retroreflectometer reading next to the mobile average reading for that interval with the 
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reported MRDC data. Request approval from the Engineer to take field comparison readings on a separate 
roadway, when measuring a roadway where portable retroreflectometer readings are difficult to take. Take 
the off-location field comparison readings at no additional cost. Submit the portable retroreflectometer 
printout of all the readings taken for the field comparison check with the corresponding MRDC data 
submitted. The mobile average reading must be within ±15% of the portable average reading. The Engineer 
may require new MRDC for some or all of the pavement markings measured in a 4-hr. interval before a field 
comparison check not meeting the ±15% range. Provide the new MRDC at no extra cost to the Department. 
The Engineer may take readings with a Department portable retroreflectometer to ensure accuracy at any 
time. The Department’s Materials and Tests Division (MTD) will take comparison readings and serve as the 
referee if there is a significant difference between the Engineer’s portable readings and the Provider's mobile 
and handheld readings. For best results, take field comparison readings on a fairly flat and straight roadway 
when possible.  

3.7. Periodic Field Checks at Pre-Measured Locations. When requested by the Engineer, measure with the 
mobile unit and report to the Engineer immediately after measurement the average retroreflectivity values for 
a designated pre-measured test location. The Engineer will have taken measurements at the test location 
within 10 days of the test. The test location will not include pavement markings less than 30 days old. If the 
measured averages do not fall within ±15% of the pre-measured averages, further calibration and 
comparison measurements may be required before any further MRDC. Submit the results of the field check 
with the MRDC report for that day.  

3.8. Measurement Notification. Provide notification via email to Mobileretro@tamu.edu with a carbon copy to 
the Engineer a minimum of 24 hr. before mobile retroreflectivity data collection to allow for scheduling 
verification testing when needed. 

3.9. Verification Testing. The Engineer or a third party may perform retroreflectivity verification testing within 
seven days of the Provider’s retroreflectivity readings. The Provider-submitted retroreflectivity data will be 
compared to the verification test data to determine acceptability of the Provider’s mobile retroreflectometer 
data. Comparison of the data will result in one of the two scenarios below: 

 Provider’s Data is Validated – if the difference between Provider’s and Engineer-third party data is 20% 
or less, then the Provider’s data is validated. The Provider’s data will be used for acceptance. 

 Provider’s Data is not Validated – if the difference between Provider’s and Engineer-third party data is 
more than 20%, then the Provider’s data is not validated. The Engineer-third party data will be used for 
acceptance and the Provider will be required to take corrective action before additional Provider data 
collection and may require re-certification of the mobile retroreflectometer. If the Engineer determines 
that the Provider’s data might be correct then, referee testing may be requested by the Engineer.  

3.10. Referee Testing. MTD will perform referee testing using portable retroreflectometers to determine if the 
markings need to be restriped to meet the required retroreflectivity level. The referee test results will be final. 
Referee testing will be conducted on the verification test sections using the method for portable 
retroreflectometers specified in Item 666, “Reflectorized Pavement Markings.”   

4. FINAL REPORT 

Submit a final report in the format specified by the Engineer to the Department’s Traffic Engineering 
representative within one calendar week after the service is complete. The final report must contain a list of 
all problems encountered (pre-approved event codes) and the locations where problems occurred during 
MRDC.  

5. MEASUREMENT 

When mobile retroreflectivity data collection for pavement markings is specified on the plans to be a pay 
item, measurement will be by the mile driven while measuring pavement markings. 

mailto:Mobileretro@tamu.edu
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6. PAYMENT 

Unless otherwise specified on the plans, the work performed, materials furnished, equipment, labor, tools, 
and incidentals will not be paid for directly, but will be considered subsidiary to bid items of the Contract. 
When mobile retroreflectivity data collection for pavement markings is specified on the plans to be a pay 
item, the work performed in accordance with this Item and measured as provided under “Measurement” will 
be paid for at the unit price bid for “Mobile Retroreflectivity Data Collection.” This price is full compensation 
for providing summaries of readings to the Engineer, equipment calibration and prequalification, equipment, 
labor, tools, and incidentals. 


