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CSJ: 0281-01-037  SHEET 10   
County: COLLIN    
 
Highway: SH 78 
 

                                                   General Notes Sheet A          

SPECIFICATION DATA 
 

Table 1:  Soil Constants Requirements 

Item Description 
Plasticity Index 

Note 
Max  Min 

132 EMBANKMENT (FINAL)(DC)(TY C) 40 8 1 
 
Note 1:  Material excavated from the project must meet the PI requirements when used in the top 
10 feet of embankment that supports the pavement structure or other locations shown in the 
plans. Do not use shale and obtain approval to incorporate shaley clay produced by the 
construction project.  
 

Table 2:  Basis of Estimate for Permanent Construction 

Item Description Thickness Rate Quantity 

164 Drill Seed (Perm) (R) (C) N/A See 
Specifications 61,309 SY 

   166 * Fertilizer (12-6-6) N/A 500 Lbs./Ac 3.20 Ton 
168 Vegetative Watering (Warm)**  N/A 12 MG/Ac/Day 9122 MG 

3077 SP MIXES SP-C SAC-B 
PG70-22 See Plans 110 Lbs./SY/In 2,353 Ton 

3077 SP MIXES SP-B PG64-22 See Plans 110 Lbs./SY/In 14,554 Ton 

3077 Tack Coat (Undiluted 
Application rate) New HMA 0.06 Gal/SY 3,827 Ton 

*For contractor’s information only 
**Use Summer rate for calculation, adjust for actual field conditions/temperatures as necessary. 
See Vegetation Establishment Plan Sheet for estimated daily rates. 
 
Note: (1) Base material weight based on 1.50 Ton/CY (dry- compacted) 

(2) Asphalt weight based on 110 Lbs./SY/In 
(3) Subgrade weight based on 1.5 Ton/CY (dry-compacted)  
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Table 3:  Basis of Estimate for Temporary Erosion Control Items 

Item Description Rate Quantity 
164 Drill Seeding (Temp) (Warm or Cool) See Specifications 61,309SY 

166* Fertilizer (12-6-6) 500 Lb/Ac 3.20 Ton 

168 Vegetative Watering (Warm)**  12 MG/Ac/Day 9122 MG 
*For Contractor’s Information Only. 
**Use Summer rate for calculation, adjust for Actual Field Conditions/Temperatures as 
Necessary.  See Vegetation Establishment Sheet for estimated daily rates. 

 
GENERAL 

 
The construction, operation and maintenance of the proposed project will be consistent with the 
state implementation plan as prepared by the Texas Commission on Environmental Quality. 
 
The disturbed area for this project, as shown on the plans is 12.78 acres.  However, the Total 
Disturbed Area (TDA) will establish the required authorization for storm water discharges.  The 
TDA of this project will be determined by the sum of the disturbed area in all project locations in 
the contract, and all disturbed area on all Project-Specific Locations (PSL) located in the project 
limits and/or within 1 mile of the project limits.  The department will obtain an authorization to 
discharge storm water from the Texas Commission on Environmental Quality (TCEQ) for the 
construction site as shown on the plans, according to the TDA of the project. The contractor will 
obtain any required authorization from the TCEQ for the discharge of storm water from any PSL 
for construction support activities on or off of the project row according to the TDA of the project.  
When the TDA for the project exceeds 1 acre, provide a copy of the appropriate application of 
permit (NOI, or Construction Site Notice) to the engineer, for any PSL located in the project 
limits or within 1 mile of the project limits. Follow the directives and adhere to all requirements 
set forth in the TCEQ, Texas Pollution Discharge Elimination System, Construction General 
Permit (TPDES, CGP). 
 
This project required  permitting with environmental resources agencies.  There is a high 
probability that an environmentally sensitive area could be encountered on the contractor 
designated Project-Specific Locations (PSL) for this project (haul roads, equipment staging 
areas, borrow pits, disposal sites, field offices, storage areas, parking areas, etc.).  Item 7.6 
“Project-Specific Locations”, provides a listing of regulatory agencies that may need to be 
contacted regarding this project.  
 
Leave all right of way areas undisturbed until actual construction is to be performed in said 
areas. 
 
Questions may be submitted via the Letting Pre-Bid Q&A web page.  This webpage can be 
accessed from the Notice to Contractors dashboard located at the following Address: 
https://tableau.txdot.gov/views/ProjectInformationDashboard/NoticetoContractors 
or Contractor questions on this project are to be addressed to the following individual(s): 
Jennifer Vorster    Email:  Jennifer.Vorster@txdot.gov 
Gerald Waltman    Email:  Gerald.Waltman@txdot.gov 
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Contractor questions will be accepted through email, phone, and in person by the above 
individuals. 

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

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

Item 5: 
Underground utilities owned by the Texas Department of Transportation may be present within 
the Right-Of-Way on this project.  For signal, illumination, surveillance, and communications & 
control maintained by TxDOT, call the TxDOT Traffic Signal Office (214-320-6682) for locates a 
minimum of 48 hours in advance of excavation.  For irrigation systems, call TxDOT Landscape 
Office (214-320-6205) for locates a minimum of 48 hours in advance of excavation.  If city or town 
owned irrigation facilities are present, call the appropriate department of the local city or town a 
minimum of 48 hours in advance of excavation.  The Contractor is liable for all damages when 
utilities are damaged due to Contractor’s negligence including, but not limited to, repair or 
replacement at the Contractor’s expense. 

For the project to be deemed complete, permanently stabilize all unpaved disturbed areas of the 
project with a vegetative cover at a minimum of 70% density for the control of erosion. 

Place construction stakes/station markings at intervals of no more than 100 feet or as directed 
by the Engineer. Place stakes and markings so as not to interfere with normal construction 
operations. 

Item 6:  
To comply with the latest provisions of Build America, Buy America Act (BABA Act) of the 
Bipartisan Infrastructure Law, the contractor must submit a notarized original of the TxDOT 
Construction Material Buy America Certification Form for all items classified as construction 
materials. This form is not required for materials classified as a manufactured product.  

Refer to the Buy America Material Classification Sheet for clarification on material 
categorization. 

The Buy America Material Classification Sheet is located at the below link. 
https://www.txdot.gov/business/resources/materials/buy-america-material-classification-
sheet.html for clarification on material categorization. 

Item 7: 
Repair or replace any structures and utilities that might have been damaged by negligence or a 
failure to have utility locates performed. 
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Holiday restrictions – The Engineer may decide that no lane closures or construction operations 
shall be allowed during the restricted periods listed in the following holiday schedule.  TxDOT 
has the right to lengthen, shorten, or otherwise modify these restricted periods as actual, or 
expected, traffic conditions may warrant.  Working days will not be charged for these restricted 
periods.  No additional compensation will be allowed for these closures (i.e., overhead, delays, 
stand-by, barricades or any other associated cost impacts). 

 New Year’s Eve and Day (5 am on December 31 thru 10:00 pm January 1) 
 Easter Holiday weekend (5 am on Friday thru 10:00 pm Sunday) 
 Memorial Day weekend (5 am on Friday thru 10:00pm Monday) 
 Independence Day (5 am on July 3 thru 10:00 pm on July 5) 
 Labor Day weekend (5 am on Friday thru 10:00 pm Monday) 
 Thanksgiving Holiday (5 am on Wednesday thru 10:00 pm Sunday) 
 Christmas Holiday (5 am on December 23 thru 10:00 pm December 26) 

No significant traffic generator events identified. 

Item 8: 
This Project will be a Standard Workweek. 

Item 100: 
Remove the existing roadway small signs, delineators and object markers as shown on the 
plans, or as directed, during construction within the right of way.  Small sign, delineator and 
object marker removals are subsidiary to this Item. 

The limits of preparing right of way will be measured from S. of BS 78F to N. of CR 607 along 
the centerline of construction. Limits of ROW PREP for individual intersectons are show on plan 
sheets. 

Items 105, and 354:   
Separate the asphalt pavement from the base material. Stockpile the asphalt pavement at 
Collin County Area Office, 2205 State Hwy 5, McKinney, TX 75069. Place the asphalt 
pavement material in a stockpile that meets the dimensions and requirements designated by the 
engineer. 

Stockpile materials in uniform piles up to 15 feet in height unless otherwise instructed. Furnish 
adequate equipment at the stockpile to keep and leave the materials in a neat and orderly 
manner. 

Saw existing asphalt along neat lines where portions are to be left in place temporarily or 
permanently.  Sawing is not paid for directly, but is subsidiary to this item. 

Item 110:  
Excavated shale is not an acceptable material for embankment. 

Items 110 and 132: 
Scarify and loosen the excavated areas, unpaved surface areas, except rock, to a depth of at 
least 8 inches and compact in accordance with the specifications. 
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Excavation and embankment for driveways, sleeper slabs, alleys and intersections will not be 
paid for directly, but will be considered subsidiary to these items. 

Item 132:  
Excavated material from the project site has not been determined to be suitable for 
embankment.  The bidder assumes all risk for the use of excavated materials for embankment 
and is expected to meet all material requirements for embankment regardless of the source. 

Perform Tex-106-E (Plasticity Index) by an approved laboratory on excavated soils from 
sources outside right of way when used in roadway embankment. Provide the test results at no 
expense to the department. The engineer will sample and test soils produced by the 
construction project for specification requirements or material sources specified in the plans. 

Earth embankment Type C, is mainly composed of material other than shale.  Furnish material 
that is free from vegetation or other objectionable material and that conforms to the 
requirements of Table 1 (Sheet A).  If necessary, treat material with lime slurry in accordance 
with Item 260, “Lime Treatment (Road-Mixed)” in order to meet these requirements.  Use Tex-
121-E, figure 1, page 4 to calculate the amount of lime required. When lime treated subgrade is
specified, 3000 PPM is the maximum allowed sulfate content in the top 3 feet when material
comes from borrow source. Follow recommendations of 260.4.4 for mixing and mellowing. The
engineer will test material placed or excavated to a depth of one foot below and laterally to one
foot outside the proposed treatment limit.  Lime treatment of this material will not be paid for
directly, but will be considered subsidiary to this item.

Do not use shaley clays in embankment unless approved in writing. 

Item 301: 
Provide liquid antistripping agents unless otherwise directed. Add the minimum dosage 
determined by the manufacturer or higher dosage determined by design requirement and try 
subsequent trials at 0.25% increments.  

Item 320: 
Use a self-propelled wheel mounted MTV capable of receiving mix from the haul trucks, 
separate from the paver. It shall have a minimum storage capacity of approximately 25 tons. It 
shall be equipped with a pivoting discharge conveyor and shall completely and thoroughly remix 
the material prior to placement. The effectiveness of the MTV’s remixing ability is subject to the 
approval of the Engineer. In addition, the paver shall have a surge storage insert with a 
minimum capacity of 20 tons. 

The use of windrow pick-up equipment is allowed except on the first course of roadway material 
placed over the subgrade.  

Item 354: 
Remove the loose material from the roadway before opening to traffic. 

Patch pavement cut to excessive depth by equipment failure with an approved epoxy material.  
Re-plane patched area to an acceptable approved ride quality.  Payment for these corrections is 
subsidiary to this item. 
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Item 400: 
Structural Excavation is not paid for directly but is considered subsidiary to pertinent Items.  

Item 500: 
Material On Hand (MOH) will not be used in calculating partial payments for Mobilization. 

Item 502: 
The Contractor Force Account “Safety Contingency” that has been established for this  project is 
intended to be utilized for work zone enhancements, to improve the effectiveness of the Traffic 
Control Plan, that could not be foreseen in the project planning and design stage. These 
enhancements will be mutually agreed upon by the Engineer and the Contractor’s Responsible 
Person based on weekly or more frequent traffic management reviews on the project. The 
Engineer may choose to use existing bid items if it does not slow the implementation of 
enhancement. 

Access will be provided to all business and residences at all times.  Where turning radii are 
limited during phased construction at intersections, provide all weather surfaces such as RAP or 
base in turning movements to accommodate and to protect the traffic from edge drop-offs. 
Materials, labor, maintenance and removal for these temporary accesses and radii will not be 
paid for directly but will be considered subsidiary to the various bid items. 

Provide written proposed lane closure information by 1:00 pm on the business day prior to the 
proposed closures.  Do not close lanes when this requirement is not met.   

When excavation is required next to a pavement lane carrying traffic and the widening is not 
completed by the end of the work day, backfill against the edge of the pavement with at least a 
3:1 slope using an acceptable material to support vehicular traffic.  Carefully remove and 
dispose of this material when work resumes.  Backfilling pavement edges, and the materials 
required for the work will be subsidiary to this item.   

Place barricades and signs in locations that do not obstruct the sight distance of drivers entering 
the highway from driveways or side streets. 

Do not operate or park any equipment/machinery closer than 30 feet from the traveled roadway 
after sunset unless authorized by the engineer.   

When moving unlicensed equipment on or across any pavement or public highways, protect the 
pavement from all damage using an acceptable method.   

As approved by the Engineer, provide uniformed off duty police officers and squad cars during 
lane or ramp closures, night time work or other situations that indicate a need for additional 
traffic control to protect the traveling public or the construction workforce.  Provide 
documentation such as payroll, log sheets with signatures and badge number, or invoices from 
the government entity providing the officers for reimbursement. Complete the weekly tracking 
form provided by the department and submit invoices that agree with the tracking form for 
payment at the end of each month approved services were provided. Reimbursement will not be 
made for coordination fees charged by any party. 
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Limit lane closures along SH 78  to the hours between 9:00 am and 3:30 pm.  Work in other areas 
of the project is not restricted to this time frame. 

Traffic Control Plans with Lane Closures causing backups of 20 minutes or greater in duration 
will be modified by the Engineer up to and including removal of the lane closure and adjustment 
of lane closure times. 

Additional lanes may be closed, started earlier, or extended later with written permission of the 
Engineer. 

Item 506:    
Take all practicable precautions to prevent debris from being discharged into the Waters of 
Texas or a designated wetland.  Install Best Management Practices before demolition begins 
and maintain them during the demolition.  Remove any debris or construction material that 
escapes containment devices and are discharged into the restricted areas, before the next rain 
event or within 24 hours of the discharge. 

If temporary construction stream crossings are allowed under a Nationwide Permit, submit in 
writing for approval the type and location of each temporary stream crossing.  Use temporary 
bridges, timber mats, or other structurally sound and non-eroding material for temporary stream 
crossings.  A temporary culvert crossing will consist of storm sewer pipes and 4- to 8-inch 
nominal size rock.  Temporary stream crossings must not cause more than minimal changes to 
the hydraulic flow characteristics of the stream, increase flooding, or cause more than minimal 
degradation of water quality.  Remove the temporary stream crossings in their entirety and 
return the affected areas to their pre-existing elevation.  All work and materials use for 
temporary construction stream crossings will not be paid for directly but are subsidiary to 
pertinent Items. 

Provide SW3P Signs. Obtain from the Engineer a copy of the project’s completed TPDES Storm 
Water Program Construction Site Notice and Contractor Site Notice.  Laminate the sheets and 
bond with adhesive to 36" X 36" plywood sign blanks.  Ensure the sheets remain dry.  Apply 
Type C Blue reflective sheeting as the background and add the text “SW3P” in 5" white lettering, 
centered at the top.  Attach the signs to approved temporary mounts and locate at each of the 
project limits just inside the right of way line at a readable height or as directed by the Engineer. 
If the sign cannot be placed outside the clear zone, it must adhere to the TMUTCD.  SW3P 
signs, maintenance, and reposting (for replacement or as needed to ensure readability) will be 
subsidiary to Item 502. 

Concrete Washouts are required per the CGP. The Concrete Washout Area(s) structural 
controls must consist of temporary berms, temporary shallow pits, and/or temporary storage 
tanks to prevent contaminated runoff and must be lined as to prevent contamination of 
underlying soil.  Ensure pits properly maintained including removal of concrete as not to allow 
over flow. The location(s) of washout area will be approved by the Engineer. When washout pits 
are no longer needed, they will be removed and area will be restored to original condition. This 
work, materials and labor will not be measured or paid for directly but will be subsidiary to Item 
506, “Temporary Erosion, Sedimentation, and Environmental Controls.” 
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Item 540: 
Furnish one type of post throughout the project except as specifically noted in the plans. 

Item 585: 
Use Surface Test Type A on all intersections and driveways. 

Use Surface Test Type B pay adjustment schedule _3__ on the travel lanes. 

Item 3077:  
Use aggregate that meets the Surface Aggregate Classification (SAC) requirement of Class B. 

Provide PG binder 70-22 in Type  SP_C  mixture. 

Provide PG binder 64-22 in Type  SP_B  mixture. 

Item 6185: 
The total number of truck mounted attenuators (TMAs) or trailer attenuators (TAs) required 
when utilizing the traffic control standards are shown in the tables below. 

TCP 1 Series Scenario Required 
TMA/TA 

(1-3)-18 A B 1 2

TCP 2 Series Scenario Required 
TMA/TA 

(2-1)-18 / (2-2)-18   All 1 
(2-3)-23 A B 1 2

TCP 3 Series Scenario Required TMA/TA 
(3-1)-13 All 2

(3-3)-14 
A B D 2 

C 3
(3-4)-13 All 1, unless working inside a twltl, then 2. 

The contractor will be responsible for determining if one or more of these operations will be 
ongoing at the same time to determine the total number of TMAs/TAs needed for the project. 
Additional TMAs/TAs used that are not specified in the plans in which the contractor expects 
compensation will require prior approval from the Engineer. 
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End Area Volume Report 

Report Created: Wednesday , March 15, 2023 

Tirre: 10:46:37 AM 

Cross Section Set Name: SH78CR550 

Alignment Name: SH78CR550 
Input Grid Factor: Note: All units in this report are in feet, square feet 

Baseline 
Station 

and cubic yards unless specified otherwise. 

- - - - - - - - - - - - - - - - Station Quantities - - - - - - - - - - - - - - - -
- - - - - - - - - - Cut - - - - - - - - - - - - - - - - - - - - Fill - - - - - - - - - - Mass 

Factor Area Volume Adjusted Factor Area Volume Adjusted Ordinate 
10+40.000 1 8.901 0 0 1 2.27 0 0 0 
11+00.000 1 8.192 18.992 18.992 1 0.488 3.064 3.064 15.929 

12+00.000 1 

13+00.000 1 

14+00.000 1 

15+00.000 1 

16+00.000 1 

17+00.000 1 

17+59.350 1 

Grand Total: 

4.526 23.552 23.552 1 

3.227 14.357 14.357 1 

2.428 10.471 10.471 1 

2.075 8.339 8.339 1 

o 3.843 3.843 1 

0 0 0 1 

0 0 0 1 

79.554 79.554 

End Area Volume Report 

Report Created: Wednesday, March 15, 2023 

Time: 10:48:09 AM 

Cross Section Set Name: SH78CR553 

Alignment Name: SH78CR553 
Input Grid Factor: Note: All units in this report are in feet, square 

feet and cubic yards unless specified 
otherwise. 

0.814 2.41 

1.76 4.767 

4.844 12.231 

0.601 10.085 

o 1.114 

o 0 

0 0 

33.669 

Baseline - - - - - - - - - - - - - - - - Station Quantities - - - - - - - - - - - - - - - -

2.41 37 071 

4.767 46.661 

12.231 44.901 

10.085 43.156 

1.114 45.885 

0 45.885 

0 45.885 

33.669 

Station - - - - - - - - - - Cut - - - - - - - - - - - - - - - - - - - - Fill - - - - - - - - - - Mass 
Factor Area Volume Adjusted Factor Area Volume Adjusted Ordinate 

10+21.704 1 11.594 0 0 1 2.981 0 O O 

11+00.000 1 3.102 21.308 21.308 1 8.102 16.069 16 069 5.239 

11+21.883 1 2.429 17.913 17.913 1 8.07 19.059 19.059 0 

12+00.000 

13+00.000 

14+00.000 

14+73.129 

Grand Total: 

1 0.025 5.792 5.792 1 7.953 

1 3.575 6.668 6.668 1 2.066 

1 2.842 11.883 11.883 1 5.154 

1 3.076 8.014 8.014 1 0 

53.665 53.665 

End Area Volume Report 

Report Created: Wednesday, March 15, 2023 

Tirre: 11:12:03AM 

Cross Section Set Name: SH78CR554 

Alignment Name: SH78CR554 
Input Grid Factor: Note: All units in this report are in feet, square feet 

and cubic yards unless specified otherwise. 

29.733 29.733 

18.554 18.554 

13.37 13.37 

6.98 6.98 

84.706 84.706 

Baseline - - - - - - - - - - - - - - - - Station Quantities - - - - - - - - - - - - - - - -

Station - - - - - - - - - - Cut - - - - - - - - - - - - - - - - - - - - Fill - - - - - - - - - -

-18.701 

-30.588 

-32.075 

-31.041 

Mass 
Factor Area Volume Adjusted Factor Area Volume Adjusted Ordinate 

3+49.863 1 0 0 0 1 0 0 0 0 

4+00.000 1 5.538 5.142 5.142 1 0.422 0.392 0.392 4.75 

5+00.000 1 5.733 20.871 20.871 1 2.704 5.788 5.788 19.833 

6+00.000 1 6 035 21.793 21.793 1 1.797 8.336 8.336 33.29 

7+00.000 1 5.195 20.797 20.797 1 1.369 5.863 5.863 48.223 

8+00.000 1 3.615 16.316 16.316 1 3.632 9.26 9.26 55.279 

9+00.000 1 8.676 22.761 22.761 1 0.107 6.924 6.924 71.116 

10+00.000 1 7.037 29 097 29.097 1 6.381 12.014 12.014 88.199 

11 +00.000 1 9.862 31.294 31.294 1 3.736 18.734 18.734 100.759 

12+00.000 1 7.713 32.547 32.547 1 2.347 11.265 11.265 122.041 

13+00.000 1 3 036 19.905 19.905 1 6.9 17.124 17.124 124.823 

14+00.000 1 4.503 13.961 13.961 1 0.008 12.791 12.791 125.993 

14+45.410 1 8.142 10.634 10.634 1 0 0.006 0.006 136.62 

Grand Total: 245.117 245.117 108.497 108.497 

End Area Volume Report 

Report Created: Wednesday, March 15, 2023 

Time: 11 :02:54 AM 

Cross Section Set Name: SH78CR557 

Alignment Name: SH78CR557 
Input Grid Factor: Note: All units in this report are in feet, square feet and cubic 

yards unless specified otherwise. 

Baseline - - - - - - - - - - - - - - - - Station Quantities - - - - - - - - - - - - - - - -

Station - - - - - - - - - - Cut - - - - - - - - - - - - - - - - - - - - Fill - - - - - - - - - - Mass 
Factor Area Volume Adjusted Factor Area Volume Adjusted Ordinate 

5+12.133 

6+00.000 

7+00.000 

8+00.000 

9+00.000 

10+00.000 

11+00.000 

12+00.000 

13+00.000 

14+00.000 

15+00.000 

16+00.000 

17+00.000 

17+82.039 

Grand Total: 

1 2.589 0 0 1 0 

1 6.978 15.567 15.567 1 0 

1 8.764 29.152 29.152 1 0 

1 6.915 29 036 29.036 1 0.077 

1 3.89 20.01 20.01 1 2.506 

1 0 7.204 7.204 1 0 

1 0 0 0 1 0 

1 0 0 0 1 0 

1 0 0 0 1 0 

1 7.705 14.269 14.269 1 2.448 

1 6.824 26.906 26.906 1 3.652 

1 3.646 19.388 19.388 1 7.918 

1 0 6.751 6.751 1 13.431 

1 1.829 2.779 2.779 1 0.003 

171.062 171.062 

End Area Volume Report 

Report Created: Wednesday, March 15, 2023 

Tirre 1103 30 AM 

0 0 

0 0 

0 0 

0.143 0.143 

4.784 4.784 

4.641 4.641 

0 0 

0 0 

0 0 

4.533 4.533 

11.296 11.296 

21.426 21.426 

39.536 39.536 

20.411 20.411 

106.768 106.768 

Cross Section Set Name: SH78CR607 

Alignment Name: SH78CR607 
Input Grid Factor: 

Baseline 
Station 

Note: All units in this reJX)rt are in feet, square feet and cut:ic yards 
unless specified otherwise. 

- • - - - - - - - - - - - - - - Station Quanttties - - - - - - - - - - - - - - - -
- - - - - - - - - - Cut - - - - - - - - - - - - - - - - - - - - Fill - - - - - - - - - -

0 

15.567 

44.719 

73.613 

88.839 

91.402 

91.402 

91.402 

91.402 

101.138 

116.749 

114.711 

81.925 

64.294 

Mass 
Factor Area Volume Adjusted Factor Area Volume Adjusted Ordinate 

11+17.009 

12+00.000 

13+00.000 

14+00.000 

14+82.755 

Grand Total: 

0281-01-037 

CS/TOTALS 

1 9.488 0 0 1 1.139 

1 4.015 20.753 20.753 1 4.608 

1 3.832 14.533 14.533 1 1.535 

1 3.388 13.371 13.371 1 1.266 

1 3.223 10.132 10.132 1 0 

58. 789 58. 789 

110 

6001 

ROADWAY 
(EXCAVATION) 

CY 

610 

132 

6006 

EMBANKMENT 
(FINAL) (DENS CONT) 

(TYC) 

CY 

363 

0 0 

8.832 8.832 

11.375 11.375 

5.186 5.186 

1.94 1.94 

27.333 27.333 

0 

11.921 

15.078 

23.264 

31.455 

SHOULDER BEING MILLED 
AND HOT MIX PLACED

� 

EXISTING PAVEMENT
\ WIDENING PAVEMENT

\ 
i__ 

TOP OF FILL LIMITS
� 

\ 
..,..--;1')'///J 

==_ =:_-=-- ==_ =:_ � - - - -

---- �� � \_,om,Mo,w,u•rrs 

EXISTING GROUND 

LEGEND: 

� EXCAVATION (CUT) 

m EMBANKMENT (FILL) 

�® 

I
� Texas Deportment of Transportation

©2023 

DESIGN 

MM 

GRAPHICS 

MM 

CMECK 

MS 
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STATE 
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SH 78 

EARTHWORK 

QUANTITIES 

PROJECT NO, 

SEE TITLE SHEET 
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See Note 9 ond 
Tr-oil/Shadow Vehicle A

1. 1500' • Approx.
See note 8 

** 

Shoulder-

Wor-K Vehicle 
with strobes 

Shoulder-

.1. 120' -200' Approx. , I 

Leod Vehicle 
with strobes

For-word Facing
Ar-row Boord 

1. 120' -200' Approx .• 1
See note 8 

TCP (3-1 a> 

UNDIVIDED MULTILANE ROADWAY 

X VEHICLE 
CONVOY 

CW21-10cT
72" X 36"

OR WORK 
CONVOY 

CW21-10oT
60" X 36" 

TRAIL/SHADOW VEHICLE A 
with RIGHT Directional 

disploy Flashing Arr-ow Boord 
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I. 

See note 9 ond 
Troil/Shodow Vehicle B

** 

1500' • Approx. 120'-200' 
See note 8 Approx. 

Leod Vehicle
with strobes

120'-200' 
Approx. 

See note 8

Shoulder-

Forward
Facing 
Ar-row Boord 

Wor-K Vehicle 
with strobes 

120'-200' 
Approx. 

*** 

1 500' • Approx.
See note 8 

See note 9 ond 
Tr-oi I/Shadow Vehicle A 

WORK ON SHOULDER WORK ON TRAVEL LANE 

TCP (3-lb) 

TWO-WAY ROADWAY WITH PAVED SHOULDERS 

See note 9 ond 
Tr-oi I/Shadow Vehicle B

** 

1500' • Approx. 
See note 8 

.I. 120·-200· .I
Approx. 

WorK Vehicle 
with strobes

I. 120' -200·
Approx. 

See note 8 

TCP (3-lc) 

.I 
Lead Vehicle
with strobes 
For-word Facing 
Arr-ow Boord 

TWO-WAY ROADWAY WITHOUT PAVED SHOULDERS 

X VEHICLE 
CONVOY 

CW21-10cT
72" X 36"

. . 

. . . . 
. . . . 
. . . . 
. . 

OR WORK 
CONVOY 

CW21-10oT
60" X 36"

;:.., 

TRAIL/SHADOW VEHICLE 
with Flashing Arr-ow Boord

in CAUTION display 

B 

LEGEND 

* Tr-oi I Vehicle
ARROW BOARD DISPLAY 

** Shadow Vehicle 

*** Wor-K Vehicle � RIGHT Directional 

DIP Heovy Wor-K Vehicle � LEFT Directionol 

[;l§J 
Tr-ucK Mounted 

[\ti Double Ar-row Attenuator- CTMAl 

◊ Traffic Flow � 
CAUTION !Alter-noting 
Diamond or- 4 Corner- Flash) 

TYPICAL USAGE 

MOBILE I SHORT I SHORT TERM I INTERMEDIATE .1 LONG TERM 
DURATION STATIONARY TERM STATIONARY STATIONARY 

✓ I I I I 

GENERAL NOTES 

1. TRAIL, SHADOW, ond LEAD vehicles shol I be equipped with or-row boards os 
ii lustroted. When o LEAD vehicle is not used the WORK vehicle must be 
equipped with on or-row board. The Engineer- wi I I deter-mine if the LEAD VEHICLE
ond/or- TRAIL VEHICLE ore required based on prevoi ling roadway conditions, 
traffic volume, and sight distance restrictions. 

2. The use of amber high intensity rotating, flashing, osci I loting, or- strobe lights
on vehicles are required. Blue high intensity rotating, flashing, oscil loting or
strobe I ights when mounted on the driver's side of the vehicle moy be operated 
simultaneously with the amber- beacons or strobe I ights. 

3. The use of tr-ucK mounted attenuators CTMAl on the SHADOW VEHICLE and TRAIL VEHICLE
ore r-equ ired. 

4. Reflective sheeting on the rear- of the TMA shol I meet or exceed the reflectivity and
color- requirements of DEPARTMENTAL MATERIAL SPECIFICATION DMS 8300, Type A. 

5. Flashing or-row boards shol I be Type B or Type C as per- the Barricade and 
Construction CBC> standards. The board shol I be control led fr-om inside the vehicle.

6. Each vehicle shol I hove two-way rodio communicotion capability •

7. When wor-K convoys must change lanes, the TRAIL VEHICLE should chonge lanes fir-st to
shadow the other- convoy vehicles. 

8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE wi I I vary 
depending on sight distance restrictions. Motorists approaching the wor-K convoy 
should be Obie to see the TRAIL VEHICLE in time to slow down and/or- change lones as 
they oppr-ooch the TRAIL VEHICLE. Vehicle spacing between the WORK VEHICLE 
ond SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD VEHICLE may 
vary according to terroin, worK activity ond other- factors. 

9. "X VEHICLE CONVOY" CCW21-10cTl or "WORK CONVOY" CCW21-10oTl signs shol I be used on
TRAIL VEHICLES and SHADOW VEHICLES OS shewn. As on option 48" X 48" diamond shaped
"WORK CONVOY" CCW21-10Tl or- "X VEHICLE CONVOY" CCW21-10bTl signs may be used where 
adequate mounting space exists. When used, the X VEHICLE CONVOY sign shol I hove 
the number of the convoy vehicles displayed on the sign in the number- designation
"X" location. The "X VEHICLE CONVOY" sign shol I not be used on the SHADOW VEHICLE
if a TRAIL VEHICLE is used. 

10. On two-lone two-way r-oodwoys, the wor-K and protection vehicles should pul I over
periodically to al low motor vehicle traffic to poss. If motorists ore not al lowed to 
poss the wor-K convoy, a "DO NOT PASS" CR4-1l sign should be placed on the bocK of the 
rearmost protection vehicle. 

Reflective 

� 

CWI DTH OF TMAl 

STRIPING FOR TMA 

. 

I Texas Department of Transportation 

Traffic 
Operations 

Division 
Standard 

FILE: 

TRAFFIC CONTROL PLAN 

MOBILE OPERATIONS 

UNDIVIDED HIGHWAYS 
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TCP(3-3)-14

2-94

8-95

4-98

September 1987

Standard
Division

Operations
Traffic

7-13

 tcp3-3.dgn  

UNDIVIDED MULTILANE HIGHWAY

DIVIDED  MULTILANE HIGHWAY

120'-200' 120'-200'

Vehicle

Warning 

See Advance 

Shoulder

Shoulder

Shoulder

Shoulder

E
N
T
R

A
N
C
E

R
A

M
P

Lead Vehicle

with strobes

Shoulder

Shoulder

Approx.

1500'+ Approx.

Approx.

120'-200'

(WORK ON TRAVEL LANE)

TWO LANE HIGHWAY WITHOUT PAVED SHOULDERS

1500'+ Approx.

1500'+ Approx..

120'-200'

1500'+ Approx.

(WORK ON TRAVEL LANE)

TWO LANE HIGHWAY WITH PAVED SHOULDERS

120'-200'

with strobes

Lead Vehicle 

120'-200' 120'-200'

with strobes

Lead Vehicle 

3
'

+

6
'

+

 

 OR

60" X 36"

CW21-10aT

72" X 36"

CW21-10cT

OR

3
'

+

6
'

+

 

 OR

72" X 36"

CW21-10cT

60" X 36"

CW21-10aT

Red Reflective

8
"

8
"

(
H

E
I

G
H

T
 

O
F
 

T
M

A
)

-
+

+ -

45
o

STRIPING FOR TMA

(WIDTH OF TMA) 

White Reflective

 
6
"

6"

Improved Shoulder

Improved Shoulder

3
'

+

6
'

+

VEHICLE 

ADVANCE WARNING

(See note 14)

72" X 36"

CW20-5bTL

TCP (3-3a)

TCP (3-3b)

TCP (3-3c)

TCP (3-3d)

400'

TRAIL/SHADOW VEHICLE A

TRAIL/SHADOW VEHICLE B

Arrow Boards

Forward Facing

See note 8 See note 8 See note 8

Arrow Board

Forward Facing

Arrow Board

Forward Facing

See note 8 See note 8 See note 8

See note 8

See note 8 See note 8

Arrow Boards

Forward Facing

See note 8See note 8See note 8

Flashing Arrow Board

with RIGHT Directional display 

and Note 9

See Trail/Shadow Vehicle A 

and Note 9 

See Trail/Shadow Vehicle B

in Caution Mode

with Flashing Arrow Board

      and note 9

See Trail/SHADOW Vehicle A 

      and note 9

See Trail/Shadow Vehicle B

 

Heavy Work Vehicle

LEGEND

Traffic Flow

Trail Vehicle

Shadow Vehicle

Work Vehicle

ARROW BOARD DISPLAY

RIGHT Directional

LEFT Directional

Attenuator (TMA)

Truck Mounted 

GENERAL NOTES

TERM STATIONARY

INTERMEDIATE 

STATIONARY

LONG TERM

STATIONARY

SHORT TERM

TYPICAL USAGE

MOBILE
DURATION

 SHORT 

Diamond or 4 Corner Flash)

CAUTION (Alternating 

Double Arrow

   the back of the rearmost protection vehicle.

   allowed to pass the work convoy, a DO NOT PASS (R4-1) sign should be placed on 

   periodically to allow motor vehicle traffic to pass.  If motorists are not 

15.On two-lane two-way roadways, the work and protection vehicles should pull over 

   it necessary.

14.The Advance Warning Vehicle may straddle the edgeline when Shoulder width makes

   option if the rectangular signs shown are not available.

13.Standard diamond shape versions of the CW20-5 series signs may be used as an 

12.For divided highways with three or four lanes in each direction, use TCP(3-2).

   Vehicle. 

11.A double arrow shall not be displayed on the arrow board on the Advance Warning 

   the arrow board will not be required on the Advance Warning Vehicle.

   used in the second phase of the PCMS/TMCMS message.  When this is done, 

   display, simulating the size and legibility of the flashing arrow board may be 

   same legend may be substituted for these signs.  An appropriate directional arrow 

   message sign (TMCMS) with a minimum character height of 12", and displaying the 

   option, a portable changeable message sign (PCMS) or truck mounted changeable 

   CLOSED (CW20-5dT) sign should be used on the Advance Warning Vehicle.  As an 

   LEFT LANE CLOSED (CW20-5bTL), RIGHT LANE CLOSED (CW20-5bTR), or CENTER LANE 

10.For divided highways with two or three lanes in one direction, the appropriate 

   used on the SHADOW VEHICLE if a TRAIL VEHICLE is used. 

   the number designation "X" location.  The X VEHICLE CONVOY sign shall not be 

   sign shall have the number of the convoy vehicles displayed on the sign in 

   used where adequate mounting space exists.  When used, the X VEHICLE CONVOY 

   shaped WORK CONVOY (CW21-10T) or X VEHICLE CONVOY (CW21-10bT) signs may be 

   TRAIL VEHICLES and SHADOW VEHICLES as shown. As an option 48" x 48" diamond 

9. X VEHICLE CONVOY (CW21-10cT) or WORK CONVOY (CW21-10aT) signs shall be used on 

   VEHICLE may vary according to terrain, work activity and other factors.

   VEHICLE and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD 

   lanes as they approach the TRAIL VEHICLE.  Vehicle spacing between the WORK 

   should be able to see the TRAIL VEHICLE in time to slow down and/or change 

   depending on sight distance restrictions. Motorists approaching the convoy

8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary

   first to shadow the other convoy vehicles.

7. When work convoys must change lanes, the TRAIL VEHICLE should change lanes 

6. Each vehicle shall have two-way radio communication capability.

   vehicle.

   Construction (BC) standards.  The board shall be controlled from inside the 

5. Flashing arrow boards shall be Type B or Type C as per the Barricade and 

   DMS 8300, Type A.

   and color requirements of DEPARTMENTAL MATERIAL SPECIFICATION 

4. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity 

   and TRAIL VEHICLE are required.

3. The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE, ADVANCE WARNING 

   simultaneously with the amber beacons or strobe lights.

   strobe lights when mounted on the driver's side of the vehicle may be operated 

   on vehicles are required. Blue high intensity rotating, flashing, oscillating, or 

2. The use of amber high intensity rotating, flashing, oscillating, or strobe lights 

   prevailing roadway conditions, traffic volume, and sight distance restrictions.

   will determine if the LEAD vehicle and/or TRAIL vehicle are required based on 

   WORK vehicle is optional based on the type of work being performed. The Engineer 

   vehicle must have an arrow board.  For divided roadways, the arrow board on the

   illustrated.  When a LEAD vehicle is not used on two way roads the WORK 

1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as 

7-141-97

REMOVAL

MARKER INSTALLATION/

RAISED PAVEMENT

MOBILE OPERATIONS
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Red Reflective

8
"

8
"

(
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-
+

+ -

45
o

STRIPING FOR TMA

(WIDTH OF TMA) 

White Reflective

 
6
"

6"

"X"Work Space

Heavy Work Vehicle

LEGEND

Traffic Flow

Trail Vehicle

Shadow Vehicle

Work Vehicle

ARROW BOARD DISPLAY

RIGHT Directional

LEFT Directional

Attenuator (TMA)

Truck Mounted 

L=Length of Taper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)

Taper lengths have been rounded off.

Conventional Roads Only*
**

2

*
**

75 750'

720'

825' 900' 75' 900' 540'

90'

120'

155'

195'

240'

295'

350'

410'

475'

 60'

 70'

 80'

 90'

100'

110'

120'

130'

140'

150'

120'

160'

240'

320'

400'

500'

700'

600'

800'

30'

35'

40'

45'

50'

55'

60'

65'

70'

150'

205'

265'

450'

500'

550'

600'

165'

225'

295'

495'

550'

605'

660'

180'

320'

600'

660'

650' 715' 780'

245'

540'

700' 770' 840'

30

35

40

45

50

55

60

65

70

60

WS
L=

Posted

Speed

"B"

Buffer Space

Longitudinal

Suggested

Tangent

On a

Taper

On a12'

OffsetOffset

11'

Offset

10'

Taper Lengths

Desirable

 Minimum 

Devices

Channelizing 

Spacing of 

Suggested Maximum

Formula

L=WS

Spacing

Sign

 Minimum 

Distance

"X"

"X"

CW20-1D

48" X 48"

CENTER LANE MARKINGS

TYPICAL TRAFFIC CONTROL FOR

LEFT TURN LANE MARKINGS

TYPICAL TRAFFIC CONTROL FOR

Min

30'

Work Space

"X"

Min.

30'

CW20-1D

48" X 48"

"X"

CW20-1D

48" X 48"

INSIDE LANE MARKINGS

TYPICAL TRAFFIC CONTROL FOR

"X"30'

Min.

Min.

30'

OUTSIDE LANE MARKINGS

TYPICAL TRAFFIC CONTROL FOR

O
N

L
Y

O
N

L
Y

ONLY

ONLY

CW20-1D

48" X 48"

Work Space

CW20-1D

48" X 48"

"X"

CONTINUOUS LEFT TURN LANE SYMBOL MARKINGS

TYPICAL TRAFFIC CONTROL FOR

OUTSIDE DUAL LEFT TURN LANE SYMBOL MARKINGS

TYPICAL TRAFFIC CONTROL FOR

CW20-1D

48" X 48"

Min.

30'

Min.

30'

Min.

30'

TERM STATIONARY

INTERMEDIATE 

STATIONARY

LONG TERM

STATIONARY

SHORT TERM

TYPICAL USAGE

MOBILE
DURATION

 SHORT 

TCP(3-4)-13
"X"

CW20-1D

48" X 48"

Work Space

Work Space

Work Space

Channelizing Devices

Double Arrow

 

(See note 2 and 5)

and Arrow Board

With Attenuator

Shadow Vehicle

 

(See note 2 and 5)

and Arrow Board

With Attenuator

Shadow Vehicle

 

(See note 2 and 5)

and Arrow Board

With Attenuator

Shadow Vehicle

 

(See note 2 and 5)

and Arrow Board

With Attenuator

Shadow Vehicle

 

(See note 2 and 5)

and Arrow Board

With Attenuator

Shadow Vehicle

 

(See note 2 and 5)

and Arrow Board

With Attenuator

Shadow Vehicle

CW20-1D

48" X 48"

"X"

UNDIVIDED HIGHWAYS

ISOLATED WORK AREAS

MOBILE OPERATIONS FOR

TRAFFIC CONTROL PLAN

   board operation shall be controlled from inside the truck.

   board shall be Type B or Type C as per BC Standards.  The arrow 

5. Flashing arrow board shall be used on Shadow Vehicle. Flashing arrow 

   be operated simultaneously with the amber beacons or strobe lights.

   strobe lights when mounted on the drivers side of the vehicle may 

   required.  Blue high intensity rotating,flashing, oscillating or 

4. The use of yellow rotating beacons or strobe lights on vehicles are 

   Manual on Uniform Traffic Control Devices" (TMUTCD), latest edition.

3. All traffic control devices shall be in accordance with the "Texas 

   requirements of departmental material specification DMS-8300, Type A.

   Reflective sheeting shall meet or exceed the reflectivity and color 

   and white reflective sheeting placed in an inverted "V" design.  

shall be 8" red    on the back panel of all truck mounted attenuators 

2. A Truck Mounted Attenuator shall be used on Shadow Vehicle.Striping 

   traffic control plan should be used.

   traffic conditions warrant, a short duration or short-term stationary 

   When activities are anticipated to take longer amounts of time or 

   minutes) such as short-line striping and in-lane rumble strips.  

   continuously or intermittently (stopping up to approximately 15  

   at 45 mph or less and is intended for mobile operations that move 

1. This traffic control plan is for use on conventional roads posted

GENERAL NOTES

Standard
Division

Operations
Traffic

July, 2013    

 tcp3-4.dgn  
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DOUBLE

Yellow

Yellow

Yellow

White

White

Yellow

White

White

4" to 12"

4" to 12"

Type Y-220' ± 6"

NO-PASSING

LINE

TABS

20' ± 6" 4.5' ± 6"

TABS 

TABS 

White

White

TABS 

TABS 

Type Y-2

Type W

Type W

Type W

Type W

Type Y-2

Type Y-2

Type W

Type W

SINGLE

NO-PASSING LINE

or CHANNELIZATION

LINE

TABS

20' ± 6"

20' ± 6"

TABS

4.5' ± 6"

4.5' ± 6"

40' ± 1'

1' ± 3"

Yellow or White

Yellow or White

Type Y-2 or W

Type Y-2 or W

Raised

Pavement

Marker L

½ L

TAPE

TAPE

TAPE

TAPE

NOTES:

TAPE

TAPE

TAPE

TEMPORARY FLEXIBLE, REFLECTIVE ROADWAY MARKER TABS (TABS)

PREFABRICATED PAVEMENT MARKINGS

TABS

TAPE

40' ± 1'

20' ± 6"

3' ± 3"

12"

White

4" ± 1"

12' ± 6" 3' ± 3" Type W

TABS

TAPE

20' ± 6"

4" ± 1"

Type W

White

4.5' ± 6"

Wide Dotted Lines

Wide Gore MarkingsType W

Wide Dotted Lines

Wide Gore Markings

R4-1

R4-2
R4-2

R4-1

OR LANE LINE)
(FOR CENTER LINE

(FOR LANE DROP LINES)

DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS) & MATERIAL PRODUCER LISTS (MPL)

RAISED PAVEMENT MARKERS

http://www.txdot.gov/business/contractors_consultants/material_specifications/default.htm

TWO-WAY LEFT TURN LANE

LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS

LANE LINES FOR DIVIDED HIGHWAY

CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO LANE TWO-WAY HIGHWAYS

WIDE DOTTED

LINES

WIDE GORE

MARKINGS

BROKEN

LINES

SOLID

LINES

WORK ZONE SHORT TERM PAVEMENT MARKINGS PATTERNSWORK ZONE SHORT TERM PAVEMENT MARKINGS DETAILS

Marking (Tape)
Pavement 
Short Term
Removable 

PAVEMENT MARKERS" and DMS-4200.

1.  All raised pavement markers used for work zone markings shall meet the requirements of Item 672, "RAISED 

1. DMSs referenced above can be found along with embedded links to their respective MPLs at the following website:

12' ± 6"

12"

6"

6"

6"

Standard
Division
Safety
Traffic

DN: CK: DW: CK:FILE:

JOB

COUNTY

SECT

DIST

REVISIONS

     

HIGHWAY

SHEET NO.

TxDOT

                           

CONT              

PAVEMENT MARKINGS

WORK ZONE SHORT TERM

WZ(STPM)-23
wzstpm-23.dgn

         7-13

       February 2023

        2-23

C

       

111

        3-03

        1-97

         4-92

are not allowed for this purpose.

motorist through the exit.  If channelizing devices are to be used it should be noted elsewhere in the plans.  One piece cones 

8.  For exit gores where a lane is being dropped place wide gore markings or retroreflective channelizing devices to guide 

Engineer. DO NOT PASS and PASS WITH CARE signs shall be erected (see note 6).

7.  For low volume two lane, two-way roadways of 4000 ADT or less, no-passing lines may be omitted when approved by the 

limits  of no-passing zones for up to 14 calendar days. Permanent pavement markings should then be placed.

shall be in accordance with the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD) and may be used to indicate the 

prohibited and PASS WITH CARE signs shall be erected to mark the beginning of sections where passing is permitted. Signs 

6.  For two lane, two-way roadways, DO NOT PASS signs shall be erected to mark the beginning of sections where passing is 

conditions prohibit placement. Permanent pavement markings shall be placed as soon as weather permits.   

roadway shall remain without permanent pavement markings for a period greater than 14 calendar days unless weather 

markings are in place. When the Contractor is responsible for placement of permanent pavement markings, no segment of 

calendar days. The Contractor will be responsible for maintaining short term pavement markings until permanent pavement 

5.  No segment of roadway open to traffic shall remain without permanent pavement markings for a period greater than 14 

additional maintenance replacement of devices should be planned.

with an ADT per lane of up to 7500 vehicles with no more than 10% truck mix. When roadways exceed these values, 

4.  Temporary flexible-reflective roadway marker tabs will require normal maintenance replacement when used on roadways 

devices made by manufacturers, by as much as 1/4 inch, unless otherwise noted.

3.  Dimensions indicated on this sheet are typical and approximate. Variations in size and height may occur between markers or 

2.  Short term pavement markings shall NOT be used to simulate edge lines.

marker tabs unless otherwise specified elsewhere in plans.

1.  Short term pavement markings may be prefabricated markings (stick down tape) or temporary flexible reflective roadway 

of Note 3.

4.  No two consecutive tabs nor four tabs per 1000 feet of line shall be missing or fail to meet the visual performance requirements 

automobile low-beam head light at night, unless sight distance is restricted by roadway geometrics. 

3.  When dry, tabs shall be visible for a minimum distance of 200 feet during normal daylight hours and when illuminated by 

2.  Tabs shall meet requirements of Departmental Material Specification DMS-8242.

surface with white body). Additional details may be found on BC(11).

surfaces with yellow body); Type Y (one amber reflective surface with yellow body); and Type W (one white or silver reflective 

1.  Temporary flexible-reflective roadway marker tabs detailed on this sheet will be designated Type Y-2 (two amber reflective 

easier removal of raised markers and tape.

tape at the approximate mid length of the tape. This allows an 

short term markings, the markers shall be applied to the top of the 

If raised pavement markers are used to supplement REMOVABLE 

Prefabricated Pavement Markings" or DMS-8243 "Temporary Costruction-Grade Prefabricated Pavement Markings." 

2.  Non-removable Prefabricated Pavement Markings shall meet the requirements of either DMS-8240 "Permanent 

1.  Temporary Removable Prefabricated Pavement Markings shall meet the requirements of DMS-8241.
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FOR VARIOUS EDGE CONDITIONS

DEFINITION OF TREATMENT ZONES

111

3

2

3

2

4

3

2

4

5 5

Edge Condition Notes:

S = (3:1) (or flatter)

Edge Condition I

S = ((2.99):1) to (1:1)

Edge Condition II 

Z

S is steeper than (1:1)

Edge Condition III 

Date

1

2

No treatment

CW 8-11 "Uneven Lanes" signs.

plus vertical panels.

CW 8-9a Shoulder Drop-Off" or CW 8-11 signs

of the profered Edge Condition I.

use vertical panels. An edge slope to that 

restricted space precludes the use of drums,

CW8-9a or CW 8-11, signs plus drums. Where

other applicable factors.

Zone-4 may be used after consideration of 

indicated, the treatment shown above for 

barrier. Where positive barrier is not 

Check indications (Figure-1) for possitive

DN: CK: DW: CK:FILE:

JOB

COUNTY

SECT

DIST

REVISIONS

                        

HIGHWAY

SHEET NO.
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TREATMENT FOR VARIOUS

Date

Engineer's Seal

0281 01 037 SH 78

Collin 39DAL

D
O

C
U

M
E

N
T

 N
A

M
E

2
0
2
3
/0

Š

03-01

08-01
9-21

Treatment Types Guidelines:
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30 30

in.

30

in.

Edge Height (D) in Inches versus Lateral Clearance (Y) in Feet

on-line manuals.  

engineering judgement. These guidelines may be updated on the Design Division's

a rigid standard or policy; rather, they are guidance to be used in conjunction with

guidelines do not apply to short term operations. These guidelines do not constitute

operations, tolerances in the variables may be allowed by the engineer. These

across the width of the paved surface. Due to the variability in construction 

travel lanes, between adjacent or opposing travel lanes, or at intermediate points

used by traffic. The edge conditions may be present between shoulders and 

continuous pavement edges or drop-offs exists parallel and adjacent to a lane

These guidelines apply to temporary traffic control areas or work zones where 
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August 2000

 POSITIVE BARRIER FOR ZONE 5  (     )
FIGURE-1: CONDITIONS INDICATING USE OF

FACTORS CONSIDERED IN THE GUIDELINES:

   an edge slope such as Edge Condition I.   

   a desired 11 to 12 feet or 10 foot minimum (see CW20-8 sign), or 2) provide

   not be feasible. In such a case, consider either: 1) narrowing the lanes to 

5. If the distance "Y" must be less than 3 feet, the use of a positive barrier may

 

   6 feet, may indicate a higher level of treatment.

   however, with "D" greater than 2 inches and located within a lateral offset of

   have a lesser need for signing, delineation, and barriers. Right-angled edges,

   high speed conditions. Urban areas with speeds of 30 mph or less may 

   given by Zone-5 and Figure-1. Traffic barriers are primarily applicable for

4. The conditions for indicating the use of positive or protective barriers are

 

   practicality of the treatment options.

   posted speed in the construction zone, horizontal curvature, and the

   individually, taking into account other variables, such as: traffic mix, 

   each construction zone drop-off situation should be analyzed 

3. In addition to the factors considered in the guidelines, 

 

   lane to edge of dropoff. Distance "Z" does not have a minimum.

   Distance "Y" is the lateral clearance from edge of travel

   job conditions. Two feet minimum for high speed conditions.

2. Distance "X" is to be the maximum practical under

 

   The "Edge Height is the depth of the drop-off "D".

1. The "Edge Condition" is the slope (S) of the drop-off (H:V).

   be left in place for extended periods of time.

   place without appropriate warning treatments, and these conditions should not

4. Milling or overlay operations that result in Edge Condition III should not be in

 

   24 inches, the possibility of rollover is greater for most vehicles.

   tial when "D" is greater than 5 inches and up to 24 inches. When "D" exceeds

   Trucks, particularily those with high loads, have more steering control differen-

   control differential when "D" is greater than 2 inches and up to 5 inches. 

   control at different edge heights. Automobiles might experience more steering

   to 24 inches different types of vehicles may experience different steering

   if not properly treated. For example, where "D" is greater than 2 inches and up

   greater than 2 inches, a more difficult control factor may exist for some vehicles,

3. Edge Condition III: When slopes are greater than (1 to 1) and where "D" is 

 

   for rollover is greater in most vehicles.

   when "D" exceeds 6 inches. As "D" exeeds 24 inches, the possibility

   exceed 5 inches. Under-carriage drag on most automobiles will occur

   with a slope between (2.99 to 1) and (1 to 1) so long as "D" does not 

2. Edge Condition II: Most vehicles are able to traverse an edge condition

 

   a compacted material capable of supporting vehicles.

   with a slope rate of (3 to 1) or flatter. The slope must be constructed with

1. Edge Condition I: Most vehicles are able to traverse an edge condition

    positive barrier end located within the clear zone.
3.  An approved end treatment should be provided for any

    condition alone may not justify the use of a barrier.
    the use of positive barriers appropriate, even when the edge 
    construction workers, or the mix and volume of traffic may make 
    Other factors, such as the presence of heavy machinery, 
    barriers for the protection of vehicles from pavement drop-offs.
2.  Figure-1 provides a practical approach to the use of positive

    of the dropoff condition.
    edge dropoff condition; and, T is the duration time in years 
    traveling within 20 feet (generally two adjacent lanes) of the
    Where ADT is that portion of the average daily traffic volume
1.  E = ADT x T
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HORIZONTAL ALIGNMENT REPORT 

Alignment name: SH78CR557
Alignment descri�tion: 

¥I��f
t

9���fj�
d

iM 
ednesday, May 3, 2023

POTSH78CR554
PI 

Tanqential Direction: 
Tangential Length: 

PI
PC 

Tanqential Direction: 
Tangential Length: 

PC
PI 
cc
PT 

Radius:
Delta:

Degree of Curvature(Arc):
Length: 

Tagg��t
Middle Ordinate:

External:
Tangent Back Direction: 

Radial Direction: 
Chord Direction: 

Radial Direction: 
Tangent Ahead Direction: 

PT
POT 

Tanqential Direction: 
Tangential Length: 

STATION 

0+00.000
3+21.455 

N30.516□E 
321. 455 

3+21. 455 
6+42.428 

N30.645□E
320.972

6+42.428 
9+21.163 

11+99.832
14847.992 

8:!��RRight 

557.404
278.735 
557.372 

2.616 
2.616 

N30.980□E 
S59.020□E
N32.055□E 
S56.869LJE 
N33.13l□E 

11+99.832 
18+81.336 
N33.022□E 

681.504

HORIZONTAL ALIGNMENT REPORT 

Alignment name: SH78CR607
Alignment descri�tion: 

¥r��f
t

g���?;§
d

k 
ednesday, May 3, 2023 

PC
PI 
cc
PT 

Radius: 

STATION 

0+00.000 
8+35.103

16+58.253 
5662.534 

X 

2610187.480 
2610350.708 

2610350.708 
2610514.315

2610514.315 
2610657.790
2623244.202 
2610810 .134

2610810.134
2611181.531

X 

2613683.514 
2614169.628 
2618287. 813 
2614831. 070 

Delta: 
Degree of Curvature(Arc): 

ltJi�BRight 

Length:
Tagg��a_;

Middle Ordinate: 
External:

Tangent Back Direction: 
Radial Direction: 

Chord Direction: 
Radial Direction: 

Tangent Ahead Direction: 

1658.253 
835.103 

1652.334
60.593 
61.249

N35.598□E 
S54.402□E
N43.988□E 
S37.623□E 
N52.377□E

y 

7102292.593
7102569. 523 

7102569. 523
7102845. 668 

7102845. 668 
7103084.641 
7095202.840 
7103318.060

7103318. 060 
7103889. 4 72 

y 

7107726.825
7108405. 861 
7104430. 658
7108915. 657 

PTML CL-10 
POT 

Tanqential Direction: 

16+58.253 
22+13 .110 
N52.302□E 

554.857

2614831.070 
2615270. 096 

7108915. 657
7109254. 954 

Tangential Length: 

____J_® 

I
� Texas Deportment of Transportation

©2023 

DESIG� 

MM 

SH 78 

HORIZONTAL ALIGNMENT 
DATA 

SHEET 2 OF 2 

FED� RD. 
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<SEE BRIDGE RAIL SHEETS> 

T101 BRIDGE RAIL 

<NESTED W-BEAMl C12GA. TYPl 

NOTE: 
<SINGLE> W-BEAM RAIL SHALL MATCH THE GAUGE 
OF THE ADJACENT RUN OF MBGF - <12GA.TYPl 

PLAN VIEW 

DIRECTION OF TRAFFIC 

GEIIIERAL IIIOTE S 

1, THE TYPE OF POST <ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST> WILL 
BE AS SHOWN IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN IN THE 
PLANS OR AS DIRECTED BY THE ENGINEER, STEEL POSTS TO BE GALVANIZED IN ACCORDANCE 
WITH ITEM 445, "GALVANIZING," 

2. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF ITEM 540,"METAL BEAM GUARD FENCE" 
EXCEPT AS MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF 
25' - O", OR 12' - 6" <NOM. > LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT
3' - 1 ½" C-C OR 6' -3" C-C. A SPECIAL LENGTH OF RAIL MAY BE MANUFACTURED TO 
ACCOMMODATE THE TRANSITION SECTIONS OF GUARDRAIL. 

3. BUTTON HEAD "POST" BOLTS CASTM A307 GR.A> SHALL BE OF SUFFICIENT LENGTH TO EXTEND
THROUGH THE FULL THICKNESS OF THE NUT CASTM A563> AND¾" ROUND WASHER (ASTM F436l 
AND NOT MORE THAN 1" BEYOND IT. BUTTON HEAD "SPLICE" BOLTS !ASHA A307l ARE¾"
X 1 - '/•" WI TH ¾" NUTS CASTM A563),

4, FITTINGS <BOLTS, NUTS, AND WASHERS> SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445, 
"GALVANIZING." FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM REQUIRING CONSTRUCTION 
OF THE TRANSITION, 

<SEE BRIDGE RAIL SHEETS FOR 
CONNECTION AND POST DETAILS>. 

END PAYMENT FOR METAL BEAM GUARD FENCE TRANSITION, 
5, CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE, 

NOTE: 
SEE GFC31l STANDARD SHEET FOR POST DIMENSIONS. 

25'- O" METAL BEAM GUARD FENCE TRANSITION TO T101 BRIDGE RAIL CEA>. 

12'- 6" METAL BEAM GUARD FENCE 112 GA.lCNESTEDl 

4 SPACES AT 1'- 6 3/•" 4 SPACES AT 3' - 1 ½" 

I 
BRIDGE RAIL 1 

POST 

NOTE: 
POST CONNECTION MAY 
BE ON EITHER SIDE 
OF <T101l POST WEB 

L _J L _J L _J L _J L _J L _J 

A B 

18! % " DIA. X 2" GUARDRAIL SPLICE BOLTS CFBB02l 
WITH%" GUARDRAIL NUTS CASTM A563l 

<SEE GENERAL NOTE 3l 

* "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. 

1" 

6" 

28" 
22" 

.... 

Vl ....

0 Vl 
a. 0 

a. 
_J 
uJ 0 
uJ 0 
.... 0 

....Vl � Vl ....

0 Vl 
a. 0 

0 CX) a. 
' ' _J 

uJ 0 
U) ;'r, uJ 0 

.... 0 
Vl � 

"" a, 
... ,.., 

SECTION 

I 

L _I 

A-A

% " BUTTON HEAD POST 
BOLT WITH NUT & WASHER 

<SEE GENERAL NOTE 3l 

29" 

.... 

Vl ....
0 Vl 
a. 0 

a. 
_J 
uJ 0 
uJ 0 
.... 0 
Vl �

0 CX) 
' ' 

U) ;'r, 

L _J L _J 

ELEVATION VIEW 

6" 

23"

....

Vl ....

0 Vl 
a. 0 

a. 
_J 
uJ 0 
uJ 0 
.... 0 
Vl � 

N CX) 
... ,.., 

I I 

L - J 

SECTION B-B 

6' -3" 

D 

L _J 

C D 

....

Vl ....

0 Vl 
a. 0 

a. 
_J 
uJ 0 
uJ 0 
.... 0 
Vl � 

0 CX) 
' ' 

U) ;'r, 

BEGIN PAYMENT FOR METAL BEAM GUARD FENCE. 

NOTE: SEE GFC31l STANDARD SHEET. 

3' - 1 1/: " 6' -3" 

31" 

1" 1" 

6" 6" 

30" 30 ½" 

24" 24 ½" 
....

Vl ....

0 Vl 
a. 0 

a. 
_J ....
uJ 0 Vl ....
uJ 0 0 Vl 

.... .... 0 a. 0 Vl .... Vl � a. 
0 Vl _J 
a. 0 uJ 0 

a. uJ 0 
_J 0 CX) .... 0 
uJ 0 ' ' Vl � uJ 0 

U) ;'r, .... 0 
Vl � . 

� � 
,.._ 0 IQ 

... ,.., I I ... ,.., 

L - J 

SECTION c-c SECTION D-D 

6. 

7 • 

8. 

9. 

L - J 

WHERE SOLID ROCK IS ENCOUNTERED. CONTACT THE DESIGN DIVISION FOR ADDITIONAL GUIDANCE. 
(512) 416-2678 

POSTS SHALL NOT BE SET IN CONCRETE. 

UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE 
REQUIREMENTS OF DMS-7210,"COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD 
FENCE" MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION, 
TXDOT MAINTAINS A MATERIAL PRODUCER LIST CMPL> FOR PRODUCERS OF MATERIALS CONFORMING 
TO DMS-7210. ONLY PRODUCERS ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS. 

REFER TO STANDARD GFC31l AND APPLICABLE BRIDGE RAILING STANDARD FOR ADDITIONAL DETAILS. 

. 

I Texas Department of Transportation 

Desll(n 
Division 
Standard 

METAL BEAM GUARD FENCE 

TRANSITION 

( T 101 ) 

GF C 31 > T 101 1 9 
FILEa gf31t10119 DNa TxDOT CKa KM ow, VP CK,CGL/ AG 

©rxDOT, NOVEMBER 2019 CONT SE.CT JOB HIGHWAY 

REVISIONS 0281 01 037 SH 78 
DIST COUNTY SHEET NO. 

18 DAL 54 
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INSTL DEL ASSM 

INSTL OM ASSM 

DIRECTION

TYPE OF MOUNT

NUMBER OF REFLECTORS

COLOR OF REFLECTORS

REFLECTOR UNIT SIZE

DIRECTION

TYPE OF OBJECT MARKER

TYPE OF POST

D = Double

S = Single

1 or 2

1, 2, 3, or 4

BI = Bi-Directional

If Required

TYPE OF POST OR DELINEATOR

BR = Bi-Directional with red on back

BI = Bi-Directional

If Required

NUMBER OF REFLECTORS OR DIRECTION

C = Center (Type 3 Object Marker only)

R = Right Side (Type 3 Object Marker only)

L = Left Side (Type 3 Object Marker only)

Z = 3-Size 1 or 1-Size 4 reflector unit(s)(Type 2 only)

Y = 1-Size 3 reflector unit (Type 2 only)

X = 3-Size 2 reflector units (Type 2 only)

TYPE OF MOUNT

10-09

4-10

20A

August 2004

TXDOT TXDOT TXDOT TXDOT

DOUBLESINGLE

4"

4
"

4
"

3"

ˆ
"

M
a
x

4
"

GND, SRF

WC

GND, SRF

WC

GND

4
"

ˆ
"

M
a
x

4
"

OBJECT MARKERS

GND, SRF

WC

GND

WC

1
8
"

TWT

WAS, WAP

CHEVRONS

1
"

M
a
x

1
"

M
a
x

4
"

4
"

4
"

4" 6"

1
2
"

OM-2XOM-1 OM-2Y OM-2Z OM-3L OM-4

D & OM DESCRIPTIVE CODESDELINEATORS

OM-3R OM-3C

1
8
"

1
8
"

1
8
"

3"

1
2
"

W1-8

W1-6

GND

Yellow-Type B or C Sheeting

TWT

WAS, WAP

 
4
"
 

+
 
ˆ

"

1
2
"
 

+
 
„

"

3" + ˆ" 

SIZE 1 SIZE 2 SIZE 3 SIZE 4

4"+ ˆ" 

1
2
"
 

+
 
„

"

3"+ ˆ" 

NOTE

3"

4
"

45°

12"

3
6
"

12"

3
6
"

12"

3
6
"

6"

DESCRIPTION

MATERIAL 

OBJECT MARKER

DELINEATOR &

dom1-20.dgn 

3-15

SRF = Surface Mount

GF1 or GF2 = Guard Fence Attachment

CTB = Concrete Barrier Mount 

GND = Embedded (drivable or set in concrete)

Type 1 (OM-1) Type 3 (OM-3) Type 4 (OM-4)

units

3-Size 2 reflector 

unit

1-Size 3 reflector 

unit

or 1-Size 4 reflector 

units

3-Size 1 reflector 

(Conventional)

48" x 24" 

(Expressway & Freeway)

60" x 30"36" x 48"30"x 36"

(Expressway)

24"x 30"

(Freeway)

7'-0" Only

SHEETING

DEVICE

MOUNTING HEIGHT

SIZE (W x L)

DEVICE

DEVICE

SHEETING

DEVICE

SHEETING

POST TYPE

MOUNT TYPE

DEVICE

1.

2.

DEVICE

SHEETING

MOUNT TYPE GND

Yellow, White or Red Type B or C Reflective Sheeting 

unit

1-Size 2 reflector

units

2-Size 2 reflector 

unit

1-Size 1 reflector

units

2-Size 1 reflector 

WAS, WAP

TWT

FL FL

Type 2 (OM-2)

FLEXIBLE DELINEATOR & OBJECT MARKER POSTS

(EMBEDDED & SURFACE MOUNT TYPES)  

REFLECTORS 

DELINEATORS, OBJECT MARKERS AND BARRIER 

FL FL
Red -Type B or C Sheeting

FL FL

REFLECTOR UNIT SIZES FOR DELINEATORS 
AND OBJECT MARKERS

ONE DIRECTION LARGE ARROW

metal, plastic or fiberglass backplate with 17/64" mounting holes.

Size 2 and 3 - For use on wing channel (wc) post only. Use approved 

post (flx).

Size 1 and 4 - Direct applied reflective sheeting for use on flexible 

SIZE (W x L)

MOUNTING HEIGHT

(Conventional)

18"x 24"

 
4
"
 

+
 
ˆ

"

6" + „" 

4"

7'-0"4'-0" or 7'-0"

Yellow, White or Red Type B or C reflective sheeting 

yellow - Type B  or C  Sheeting

Alternating acrylic black and retroflective 
Yellow - Type B or C Sheeting

6"

BARRIER REFLECTORS (BRF)

 Yellow, White, Red

   at: www.txdot.gov.

   "Barrier Reflectors" Material Producer List 

2. Approved Barrier Reflectors are listed on the 

   of DMS 8600.

1. Barrier reflectors shall meet the requirements 

GF1 GF2 CTB

 Oversize)

(Conventional

WAP = Wedge Anchor Plastic

WAS = Wedge Anchor Steel

SRF = Surface Mount

GND = Embedded (drivable)

1.

NOTE

2.

7-20

Standard
Division
Safety
Traffic

NOTE:

NOTE

YFLX, WFLXPOST TYPE YFLX, WFLX

WFLX

   area of 9 square inches.

   dimension of 3 inches and  minimum surface 

1. Reflective sheeting shall have a  minimum 

alternative. 

Alloy 6061-T6 or approved 

blank to conform to ASTM B-209

shall be 0.080" Aluminum sign

substrates and sign substrates

Delineator and object marker

(D-XX)SZ X (XXXX)XXX(XX)

(OM-XX) (XXXX)XXX(XX)

TWT  = Thin Walled Tubing

WFLX = White Flexible Post 

WC   = Wing Channel Post

the ONE DIRECTION LARGE ARROW (W1-6). 

the ONE DIRECTION LARGE ARROW sign (W1-9T) may be used instead of 

When there is a need to increase conspicuity, the Texas version of 

Sheets and paid under Item 644 (Small Roadside Sign Assemblies). 

shall be installed per Sign Mounting Details (SMD) Standard 

CHEVRON (W1-8) signs and ONE DIRECTION LARGE ARROW (W1-6) Signs

R = Red

Y = Yellow

W = White

BRF  = Barrier Reflector

WFLX = White Flexible Post

YFLX = Yellow Flexible Post

WC   = Wing Channel Post

D & OM(1)-20

0281 01 037
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WEDGE ANCHOR SYSTEMS

4
'
-
0
"

Line

Ground

GUARD FENCE ATTACHMENT

7
'
-
0
"

Line

Ground

Post

Base

SURFACE MOUNT

Post

material

Reflective

EMBEDDED

surface

Pavement

2
'
-
0
"
 

U
s
u
a
l

material

Reflective

Stub

27" 30"

12"

12" Dia.

surface

Pavement

Line

Ground

surface

Pavement

GND GND SRF WAS WAP GF2GF1

r
a
i
l
 
e
l
e

m
e
n
t

o
f
 

M
B

G
F

C
e
n
t
e
r
l
i
n
e

LARGE ARROW SIGN
CHEVRONS AND ONE DIRECTION

AND CHEVRONS 
TYPES 1, 3,  AND 4  OBJECT MARKERS 

OBJECT MARKERS
DELINEATORS AND TYPE 2

POST TYPE AND SUPPORT FOUNDATION DETAILS

WING CHANNEL (WC)

TYPE OF BARRIER MOUNTS

3-15

STEEL PLASTIC
NOTES

NOTES

NOTENOTE

1.

Line

Ground 2
'
-
6
"
 

M
i
n
.

4
'
-
0
"

4
"
 

M
i
n
.

17"

(Approx.)

3"

15"

12" Dia.

30
o

1"

2"

3.5"
17"

20"

INSTALLATION

OBJECT MARKER

DELINEATOR &

A
p
p
r
o
x
i

m
a
t
e
l
y

4
'
-
0
"

being marked

in front of object

2'-0" to 8'-0" or 

See general notes 1, 2 and 3.

GENERAL NOTES

Standard
Division
Safety
Traffic

7-20

Install per manufacturer's recommendations.

1011 SS Gr. 50, or ASTM A499.

1.12 lbs/ft steel per ASTM A 

Delineators only.

Type 2 Object Markers and 

post option may be used for 

Embedded Wing Channel (WC)1.

2.

NOTE

CONCRETE TRAFFIC BARRIER (CTB)

Place Barrier Reflector 

on top or on side(s) of

CTB.

post or block

Attached to 

   toward the intended travel lane. 

6. Diagonal stripes on Type 3 object markers shall slope down

   above the edge of the pavement surface.

5. Barrier reflectors should be installed a minimum of 18 inches 

   in accordance with the manufacturer's recommendation.

4. Install all delineators, object markers and barrier reflectors 

   desired height as possible.

   case, place the obJect marker or delineator as close to the 

   to maintain a height of approximately 4'-0".  If this is the 

   8'-0" from the edge of the pavement, it may not be possible

3. When Type 2 object markers and delineators are more than 

   with the innermost edge of the obstruction.

   pavement edge, place the affected object markers in line 

2. Where a restriction prevents consistent placement from the 

   distance from the edge of pavement.

1. Place delineators on a section of roadway at a consistent 

FLEXIBLE POSTS (YFLX, WFLX)

smaller)

the chevron (sizes 24" x 30" and 

a height of 6'-6" to the top of

chevrons that will not exceed

of the chevron is permitted for 

Mounting at 4 feet to the bottom 

   be yellow. 

   centerline or median use, the flexible posts shall

   to separate opposing direction of travel, such as 

4. When using yellow delineators with flexible posts 

3. Post length may vary to meet field conditions. 

2. Install per manufacturer's recommendations.

   Material Producer List  for approved devices.

1. See "Flexible Delineator and Object Marker Posts"

paid under item 644. 

be installed per SMD standard sheets and

DIRECTION LARGE ARROW sign (W1-9T)shall 

of the chevron. Chevron sign and ONE 

mounted at a height of 7' to the bottom 

Chevrons 30" x 36" and larger shall be 

0281 01

DAL COLLIN
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PLACEMENT DETAILS

OBJECT MARKER

DELINEATOR &

A
A A

A

2A

2A

2A

2A

2A

2A

Cu
rv

e)

(Ap
pr

oa
ch
in

g/
De

pa
rt
in

g

St
ra
ig

ht
awa

y 
Sp

ac
in

g

B
B B

B

curvature

Point of

tangent

Point of

B B LEGEND

Delineator

gnicapS evruC

Curve)

(Approaching/Departing

Straightaway Spacing

NOTE

SPACING
DELINEATOR AND CHEVRON 

WHEN DEGREE OF CURVE OR RADIUS IS NOT KNOWN

(MPH)

Speed

Advisory

NOTES

 ON HORIZONTAL CURVES
SUGGESTED SPACING FOR DELINEATORS

ON HORIZONTAL CURVES
SUGGESTED SPACING FOR CHEVRONS 

for each Advisory Speed (MPH).

curve. Use the delineator curve spacing

based on the Advisory Speed of the 

delineator spacing may be determined 

If the degree of curve is not known, 

3-15

 55     100        200         160

 50      85        170         160

 45      75        150         120

 40      70        140         120

 35      60        120         120

 30      55        110          80

 25      50        100          80

 20      40         80          80

 15      35         70          40

         A         2xA          B

SPACING
DELINEATOR AND CHEVRON 

  6      955      90       180        160

 12      478      60       120        120

 13      441      60       120        120

 14      409      55       110         80

 16      358      55       110         80

 19      302      50       100         80

 29      198      35        70         40

 38      151      30        60         40

 15      382      55       110         80

WHEN DEGREE OF CURVE OR RADIUS IS KNOWN

FEET

Curve

of

Degree

                 A         2A          B

Curve

of 

Radius

Curve

in 

Spacing

Straightaway

in 

Spacing

Curve

in 

Spacing

Chevron

  1     5730     225       450

  2     2865     160       320

  5     1146     100       200        160

  7      819      85       170        160

  8      716      75       150        160

  9      637      75       150        120

10      573      70       140        120

 11      521      65       130        120

 23      249      40        80         80

the degree of curve is known.

used during design preparation or when

spaced at 2A. This spacing should be

spacing should include 3 delineators 

Curve delineator approach and departure 

 57      101      20        40         40

Sign

RPMs

 Ramp EscapeTruck  feet50

Frwy./Exp. Curve

Bridge Rail

Reduced Width Approaches to

Rail

Bridges with no Approach

Head

Guard Rail Terminus/Impact

standard sheets

See PM-series and FPM-series 

See delineator spacing table

CONDITION REQUIRED TREATMENT MINIMUM SPACING

Curve

in 

Spacing 

Straightaway

in 

Spacing 

Curve

in

Spacing 

Chevron

  3     1910     130       260        200

  4     1433     110       220        160

 65     130        260         200

 60     110        220         160

100 feet (See Detail 3 on D & OM (4))

See Detail 1 on D & OM (4)

DELINEATOR AND OBJECT MARKER APPLICATION AND SPACING

not less than 3 delineators

Equal spacing (100'max) but

    dom3-20.dgn     

Delineator

Bi-directional

8-15

5 MPH & 10 MPH

15 MPH & 20 MPH

Frwy./Exp. Tangent

Single delineators on right side

Lane

Acceleration/Deceleration

on D&OM(4))

Double delineators (see Detail 3 

Culverts without MBGF Type 2 Object Markers See Detail 2 on D & OM(4)

Crossovers

Freeways/Expressway

(lane merge) on 

Pavement Narrowing 

length of transition

to affected lane for full 

Single delineators adjacent 

D & OM(3)-20
CK:

8-15

7-20

Standard
Division
Safety
Traffic

100 feet

the color of the edge line

Barrier reflectors matching

Posted Speed

is less than 

Advisory Speed

Amount by which 

Beam Guard Fence

concrete)and Metal 

Bridge Rail (steel or 

or Steel Traffic Barrier

Concrete Traffic Barrier (CTB)

   way driver applications

3. Single red delineators may be mounted on the back side of delineator posts for wrong

2. Barrier reflectors may be used to replace required delineators.

   or barrier reflectors are placed.

   to the color of the pavement edge line on the side of the road where the delineators

1. Unless indicated otherwise, the delineator or barrier reflector color shall conform

approach lane

tangent section of 

centerline of the 

Extension of the 

Cable Barrier
of the edge line

Reflectors matching the color 

100'max)

Every 5th cable barrier post (up to 

MINIMUM WARNING DEVICES AT CURVES 
WITH ADVISORY SPEEDS

section. 

beyond the point of tangent in tangent

At least one chevron pair is installed

NOTE

Curve Advisory Speed

RPMs

Large Arrow sign

RPMs and One Direction RPMs and Chevrons; or

RPMs and Chevrons; or

RPMs

chevrons

the installation of 

roadside obstacles prevent

geometric conditions or

Large Arrow sign where 

RPMs and One Direction 

RPMs and Chevrons

installation of chevrons.

obstacles prevent the 

conditions or roadside 

Arrow sign where geometric 

RPMs and One Direction Large 
of curves) (see Detail 3 on D&OM(4))

side of ramp (should be on outside

Single delineators on at least one

Equal spacing 100' max

See D & OM(5)

delineators approaching rail

at end of rail and 3 single 

Type 3 Object Marker (OM-3)

Frwy/Exp.Ramp

lanes each direction

Single Delineators when multiple

direction

undivided with one lane each 

Bi-Directional Delineators when 

departure end

Object marker on approach and 

Undivided 2-lane highways - 

approach end

Divided highway - Object marker on

See D & OM (5) and D & OM (6)

 

front of the terminal end

a Type 3 Object Marker (OM-3) in

by manufacturer per D & OM (VIA) or 

Requires reflective sheeting provided

Single red delineators on both sides

See D & OM (5)

terminal end 

Marker (OM-3) in front of the 

D & OM (VIA) or a Type 3 Object 

provided by manufacturer per 

Requires reflective sheeting 

does not apply to ramp curves)

ramp curves ("straightway spacing" 

Use delineator spacing table for 

100 feet on ramp tangents

delineators approaching bridge

Markers (OM-3) and 3 single

Type 2 and Type 3 Object 

(30 MPH or less) 

Turn

(35 MPH or more)

Curve

25 MPH & more

SIGN

LARGE ARROW

ONE DIRECTION 

approach lane.

centerline of the tangent section of 

perpendicular to the extension of the 

should be located at approximately and 

ONE DIRECTION LARGE ARROW (W1-6) sign

Double yellow delineators and RPMs

61
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25 ft.

E
d
g
e
 

L
i
n
e

E
d
g
e
 

L
i
n
e

E
d
g
e
 

L
i
n
e

E
d
g
e
 

L
i
n
e

25 ft.

25 ft.
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3 total.

less than

but not

(100' max),

spacing

Equal

3 total.

less than

but not

(100' max),

spacing

Equal

MBGF

delineators

reflectors or

white barrier

3 bidirectional

not less than

(100' max), but

Equal spacing

delineators

reflectors or

white barrier

3 bidirectional

not less than

(100' max), but

Equal spacing

Bridge rail

Steel or concrete

Bridge rail

Steel or concrete

LEGEND

OM-2

Delineator

OM-3

Bidirectional Delineator

WITH REDUCED WIDTH APPROACH RAIL
TWO-WAY, TWO LANE ROADWAY

bidirectional

delineators

Type D-SW

BRIDGE WITH NO APPROACH RAIL
TWO-WAY, TWO LANE ROADWAY

WITH METAL BEAM GUARD FENCE (MBGF)
TWO-WAY, TWO LANE ROADWAY

PLACEMENT DETAILS

OBJECT MARKER

DELINEATOR &

dom5-20.dgn

20E

D & OM(5)-20

delineators

reflectors or

white barrier

Bidirectional

delineators

reflectors or

white barrier

Bidirectional

bidirectional

delineators

Type D-SW

bidirectional

delineators

Type D-SW

bidirectional

delineators

Type D-SW

reflectors

white barrier

bidirectional

not less than 3 

(100' max), but

equal spacing

will have

The others 

each OM-3.

directly behind

be placed

reflector shall

One barrier

reflectors

white barrier

bidirectional

not less than 3

(100' max), but

equal spacing

will have

The others 

each OM-3.

directly behind

be placed

reflector shall

One barrier

apart

spaced 25'

delineators

D-SW

3- Type

apart

spaced 25'

delineators

D-SW

3- Type

apart

spaced 25'

delineators

D-SW

3- Type

apart

spaced 25'

delineators

D-SW

3- Type

Traffic Flow

August 2015

7-20

Standard
Division
Safety
Traffic

                           

                      

                           

NOTE:

MBGF

25 ft.

NOTE:

Terminal End

See Note 1See Note 1

MBGF

   the terminal end.

   Object Marker (OM-3) in front of

   per D & OM (VIA) or a Type 3 

   sheeting provided by manufacturer 

1. Terminal ends require reflective 

   of the terminal end.

   Object Marker (OM-3) in front 

   per D & OM (VIA) or a Type 3 

   sheeting provided by manufacturer 

1. Terminal ends require reflective 

See Note 1 See Note 1

See Note 1See Note 1

See Note 1See Note 1
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COUNTY

SECT
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$
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20G

TXDOT TXDOT TXDOT TXDOT

REVISIONS

4-92 8-04

4-98

December 1989

ATTENUATORS

FOR VEHICLE IMPACT 

OBJECT MARKER

DELINEATOR &

D & OM(VIA)-20

36"

24"

1•"R

6"

6"

12"

6"

6"

1•"R

36"

6"

6"

12"

12"

1•"R

24"

6"

36"

6"

6"

6"

6"

6"

6"

6"

6"

1•"R

6"

6"

6"

6"

1•"R

4
8
"

BACK PANEL (OPTIONAL)

1
2
"

12"

1
2
"

10"

1
0
"

**

*

6"

* *

L *

1.

2.

*

Engineer

as directed by the

recommendation, or 

per manufacturer's

attenuator

Adjust to fit 

*

6"

6"

*

36"

6"

6"

NOTES

exit gore sign.

Variable to match width of

recommendations.

per manufacturer's 

Object marker installed

  domvia20.dgn  

3-158-95

2

OBJECT MARKERS SMALLER THAN 3 FT 

NOTES

2 ‚" minimum.

2 ‚" minimum.

o
f
 
t
h
i
s
 
s
t
a
n
d
a
r
d
 
t
o
 
o
t
h
e
r
 
f
o
r

m
a
t
s
 
o
r
 
f
o
r
 
i
n
c
o
r
r
e
c
t
 
r
e
s
u
l
t
s
 
o
r
 
d
a

m
a
g
e
s
 
r
e
s
u
l
t
i
n
g
 
f
r
o

m
 
i
t
s
 
u
s
e
.

k
i
n
d
 
i
s
 

m
a
d
e
 
b
y
 

T
x

D
O

T
 
f
o
r
 
a
n
y
 
p
u
r
p
o
s
e
 

w
h
a
t
s
o
e
v
e
r
.
 
 

T
x

D
O

T
 
a
s
s
u

m
e
s
 
n
o
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
f
o
r
 
t
h
e
 
c
o
n
v
e
r
s
i
o
n

 
 
 
 

T
h
e
 
u
s
e
 
o
f
 
t
h
i
s
 
s
t
a
n
d
a
r
d
 
i
s
 
g
o
v
e
r
n
e
d
 
b
y
 
t
h
e
 
"

T
e
x
a
s
 

E
n
g
i
n
e
e
r
i
n
g
 

P
r
a
c
t
i
c
e
 

A
c
t
"
.
 
 

N
o
 

w
a
r
r
a
n
t
y
 
o
f
 
a
n
y

D
I

S
C

L
A
I

M
E

R
:

Minimum size 96" x 24".

with top of attenuator. 

Mounting should be flush 

or as directed by the Engineer.

manufacturers recommendation, 

of drum, per attenuator 

to attach through centerline 

Spacing should be adjusted 

6. See D & OM (1-4) for required barrier reflectors. 

5. Object Marker at nose of attenuator is subsidiary to the attenuator. 

   object markers to allow cable or other attachments.

   and reflectors. Holes, slots or other openings may be cut or drilled through

4. Pop rivets, screws, or nuts and bolts may be used to attach object markers 

      

   may have reduced width stripes of a minimum of 2 ‚".

   black and yellow stripes are typically 6". Object Markers smaller than 3ft  

3. Object Marker size may be reduced to fit smaller devices. Width of alternating 

   direct applied sheeting.

   bubbles, cuts or tears. A radius at the corners is not required for

   sheeting shall provide a smooth surface and have no wrinkles, air 

   "end cap" as per the manufacturer's recommendation.  Direct applied 

   applied directly to guardrail end treatment, or applied directly to an 

2. Object Markers may be fabricated from adhesive backed reflective sheeting 

   shall be black.

   Background shall be yellow reflective sheeting (Type B or C) and Chevron 

   and reflectivity requirement of Department Material Specification DMS 8300. 

1. Object Markers shall conform to the Texas MUTCD and meet the color 

Standard
Division
Safety
Traffic
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111111 
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111111 
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Safety Pipe 
Runners 

(if required) 

24" Max 

Unit length (varies) 

Eq Spa at 24" Max 

l'-0" ------- (£ Safety 
pipe runner-----i 

(I)fI�[t: :[ITJIT1]]1
- - - - - : I �f� 

� Cl - I I i ll 
e- - - - - - - I _ _ _ _,_ 

----<-

C: 

i 

I,., 

(j) 
p 

C: 

i 

I,., 

.,,. 
C � 

Optional 6 
step slope 

" 
II 

y 

5" __J 

PLAN 

(Showing bell end connection.) 

Safety pipe runner 
(Typ) (if required) 

Top face of safety end treatment 

Optional casting 
line for toewall C: 

i 

6" 

LONGITUDINAL ELEVATION 

(Showing bell end connection.) 

,-

Reinforcing to have 
1" Min cover --cc----

q,'< .I • 

I . 

e,\

\)

'J\: 
/ . 

+--t-+- '"--=-- - . . 
+-------:-·-- : . . . . 

MULTIPLE PIPE INSTALLATION OPTION WITH 

SQUARE BOTTOM 

SECTION A-A 

Pipe Dia 

Safety pipe ru� 
',"" \ / .L.f-� ¾" galvanized steel bolts 

· with washers and inserts 

¾" Threaded 
insert- --/ 

INSTALLATION DETAIL FOR 

SAFETY PIPE RUNNERS 

5" 

(If required) 

Flowline 

OPTION A 

Pipe Dia 

Safety pipe 
runner ___ _ 

[ 

'i_ ¾" galvanized steel bolts 
with washers and inserts 

Top line of 
safety pipe runner 

¾" Threaded 
insert -----r

OPTION B 

Co Flowline :a;: 

C: 

i 

END DETAILS FOR INSTALLATION 

OF SAFETY PIPE RUNNERS 

(If required) 

1· •. 
�------.-

1
-.--i--Invert 

·I'. 

� Pree ast end 
1 

1 section may 
I. be produced 

1 1 with spigot 
11 or bell end 

as required 

REQUIREMENTS FOR 
CULVERT PIPES AND SAFETY PIPE RUNNERS 

RCP Wall TP Pipe Runners Required Pipe Runner Size 
Pipe "B" Wall Min Required 
I.D. Thickness Thickness "D" Slope Length Single Multiple Nominal 

0 (j) Pipe Pipe Dia, OD, [,0, 

12" 2" 1.15" 17.00" 6:1 4' - 9" No Yes, for 3" STD 3.500" 3.068" > 2 pipes 

15" 2 ¼" 1.30" 20.50" 6:1 6'- 5" No Yes, for 3" STD 3.500" 3.068" > 2 pipes 

18" 2 ½" 1.60" 24.00" 6:1 8'- O" No Yes, for 3" STD 3.500" 3.068" > 2 pipes 

24" 3" 1.95" 31.00" 6:1 11' - 3" No Yes, for 3"5TD 3.500" 3.068" > 2 pipes 
30" 3 ½" 2.

6

5" 38.50" 6:1 14' - 8" No Yes 4"5TD 4.500" 4.026" 
36" 4" 2.75" 45.50" 6:1 17' - 11" Yes Yes 4"5TD 4.500" 4.026" 
42" 4 ½" 2.7" 52.50" 6:1 21'- 2" Yes Yes 4" STD 4.500" 4.026" 

(j) Dimension "D" is based on reinforced concrete pipe (RCP) meeting the requirements of ASTM C-76, 
Class III, (RCP Wall "B" thickness}, Adjust "D" for any other wall thickness used, For thermoplastic 
pipe (TP) take into account the annular space requirements for grouted connections, 

0 Slope as shown elsewhere in the plans, Slope of 6:1 or atter is required for vehicle safety, 

®Toewall to be used only when dimension is shown elsewhere in the plans, 

0 Fill the top 4" of void between precast end treatments with concrete riprap, Concrete riprap is 
considered subsidiary to the Item 467, "Safety End Treatment", 

0 Adjust clear distance between pipes to provide for the minimum distance between safety end treatments. 

@ Provide cement stabilized bedding and back II in accordance with the Item 400, "Excavation and Back II for 
Structures". Bedding and back II is considered subsidiary to the Item 467, "Safety End Treatment". When 
concrete riprap is speci ed around the safety end treatment, back II as directed by Engineer. 

0 Thermoplastic pipe wall thickness may vary. Adjust accordingly. Thermoplastic pipe requires the safety 
end treatments to have a bell end for grouted connections. 

GENERAL NOTES: 
Precast safety end treatment for reinforced concrete pipe (RCP), and 

thermoplastic pipe (TP) may be used for TYPE II end treatment as 
speci ed in Item "Safety End Treatment". 

When precast safety end treatment is used as a Contractor's alternate 
to mitered RCP, riprap will not be required unless noted otherwise on 
the plans. 

Synthetic bers listed on the "Fibers for Concrete" Material Producer 
List (MPL) may be used in lieu of steel reinforcing in riprap concrete 
unless noted otherwise. 

Manufacture this product in accordance with Item 467, "Safety End Treatment" 
except as noted below : 

A. Provide minimum reinforcing of #4 at 6" (Grade 40) 
or #4 at 9" (Grade 60) each way or 6"x6" - DI 2 x D 12 
or 5"x5" - 010 x 010 welded wire reinforcement (WWR).

B. For precast (steel formed) sections, provide Class "C" concrete 
(f'c = 3,600 psi). 

At the option and expense of the Contractor the next larger size of 
safety end treatment may be furnished; as long as the "D" dimension 
cast is that of the required size of pipe. 

Pipe runners are designed for a traversing load of 10,000 Lbs at yield 
as recommended by Research Report 280-2F, "Safety Treatment of Roadside 
Parallel-Drainage Structures", Texas Transportation Institute, March 1981. 

Provide pipe runners meeting the requirements of ASTM A53 (Type E or 5, 
Grade BJ, ASTM A500 (Grade BJ, or API 5LX52. 

Galvanize all steel components except reinforcing steel after fabrication, 
Repair galvanizing damaged during transport or construction in accordance 
with the speci cations. 

Connect RCP using the Optional Joint for RCP detail shown or in 
accordance with Item 464, "Reinforced Concrete Pipe". Connect TP by 
grouting. See Pipe and Box Grouted Connections (PBGC) standard for 
grouted connections with TP and precast safety end treatment . 

.

I Texas Department of Transportation 

Bridge 
Division 
Standard 

:a;: "---Tr 

f,.,tiC: 
6

" 
PRECAST SAFETY END 

TREATMENT ,-,- 1½-
11 C 

I � 
y 6 C: 

I :a;: 
- - - -

TYPE II ~ PARALLEL DRAINAGE

PSET-SP OPTION WITH 

INVERT BOTTOM OPTIONAL JOINT FOR RCP psetspss-21.dgn ON: RLW CK· KLR OW: JTR CK GAF 

(Showing joint between RCP and 
µrecast safety end treatment.) 

©rxD0T February 2020 
REVISIONS 

12-21: Added 42" TP 

CONT SECT 
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I. STORMWATER POLLUTION PREVENTION PLAN-CLEAN WATER ACT SECTION 402

TPDES TXR 150000: Stormwoter Discharge Permit or Construction General Permit 
required for projects with 1 or more acres disturbed soi I. Projects with ony
disturbed soi I must protect for erosion and sedimentotion in occordance with
Item 506.
List odjocent MS 4 Operotor(sl that receive discharges from this project.
They need to be notified prior to construction octivities.
<Note: Leave blank only if no adjacent MS 4 Operotor<sl ore affected.>

1. Col I in County Phase II MS4 - Contact Tracy Homfeld
2. City of Lavon Phase II MS 4 - Contoct Terry Mccolpin

D No Action Required 

Act ion Nurroer: 

00 Required Action 

1. Prevent stormwoter pollution by control ling erosion ond sedimentation in
accordance with TPDES Permit TXR 150000.

2. Comply with the SW3P ond revise when necessory to control pollution or
required by the Engineer.

3. Post Construction Site Notice CCSNl with SW3P informotion on or near
the site, accessible to the pub I ic and TCEQ, EPA or other inspectors.

4. When Contractor project specific locations (PSL'sl increase disturbed soi I
area to 5 acres or more, submit NOi to TCEQ and the Engineer. 

II. WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER
ACT SECTIONS 401 AND 404

USACE Permit required for filling, dredging, excavating or other work in any
water bodies, rivers, creeks, streams, wetlands or wet areas. No equipment is 
al lowed in any sreom channel below the ordinary High Water Mork except on
approved temporary stream crossings or dri I I pods.

The Contractor must adhere to al I of the terms and conditions associated with
the fol lowing permit Cs!:

IZ] No Permit Required

D Nationwide Permit 14 - PCN not Required (less than 1110th acre waters or 
wetlands affected! 

D Nationwide Permit 14 - PCN Required 11/10 to (1/2 acre, 1/3 in tidal waters! 

D Individual 404 Permit Required 

D Other Nationwide Permit Required: NWP• 3Co> 

Required Actions: List Waters of the US Permit applies to, location in project 
and check Best Management Practices planned to control erosion, sedimentation 
and post-project TSS. 
1. 

2. 

3. 

The elevation of the ordinary high water marks of any areas requiring work 
to be performed in the waters of the US requiring the use of o nationwide 
permit con be found on the Bridge Layouts. 

Best Management Practices for applicable 401 Generol Conditions: 
<Note: If CORP Permit not required, do not checK boxes.> 

Erosion 

D Terroorory Vegetation 

D Blonkets/Motting 

□ Mulch 

0 Sodding 

D Interceptor Swale 

D Diversion Dike

D Erosion Control C�ost

Sedimentotion 

D Si It Fence 

D Rock Berm 

D Triangular Filter Dike 

D Sond Bog Berm 

D Strow Bole Dike 

D Brush Berms 

D Erosion Control C�st 

Post-Construction TSS 

D Vegetot i ve Fi I +er Strips 

D Retention/ Irr i got ion Systems 

D Extended Detention Basin 

D Constructed Wetlands 

D Wet Basin 

D Erosion Contro I Compost 

D Mu I ch Fi I ter Berm and Socks 

D Mu I ch Fi I ter Berm and Socks D Mu I ch Fi I +er Berm and Socks D Compost F i I ter Berm ond Socks 

D C�st Filter Berm and Socks D Compost Fi I ter Berm and Socks D Vegetation Lined Ditches 

D Stone Out let Sediment Traps D Sand Fi I +er Systems 

D Sediment Basins D Grassy Swales 

Ill. CULTURAL RESOURCES 

Refer to TxDOT Standard Specifications in the event historical issues or 
orcheo1ogico1 artifacts ore found during construction. Upon discovery of 
orcheo1ogico1 artifacts <bones, burnt rock, fl int, pottery, etc. l cease 
work in the immediate area and contact the Engineer immediately. 

00 No Action Required D Required Action 

Action Number: 

1. 

IV. VEGETATION RESOURCES

Preserve native vegetation to the extent practical.
Contractor must adhere to Construction Specification Requirements Specs 162,
164, 192, 193, 506, 730, 751 & 752 in order to comply with requirements for
invasive species, beneficial landscaping and tree/brush removal commitments.

00 No Action Required D Required Action 

Action Number: 

1. 

V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES,

CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES
AND MIGRATORY BIRDS TREATY ACT.

D No Action Required 00 Required Action 
Action Nurroer: 

1. The fol lowing species could occur in the project area: Souther Crowfish
frog,Woodhouse's toad, American bumblebee,eostern spotted skunk, long-toiled
weasel, muskrat, swamp rabbit, western hog-nosed skunk, eastern box turtle,
slender gloss I izord, Texas garter snake, timber rattlesnake, and western box
turtle. Fol low the special note on the EPIC sheet and the BMPs listed below
to protect these species. Fol low the special note on the EPIC sheet and the
BMPs I isted below to protect these species.

2. Contractor to implement the fol lowing BMPs from "Beneficial Management
Practices: Avoiding, Minimizing, and Mitigating Impacts of Transportation
Projects on State Natural Resources" available at
https://ftp.txdot.gov/pub/txdot-info/env/toolkit/300-01-bmp.pdf.
o. Section 1.2 Vegetation BMP
b. Section 1.4 Water Quol ity BMP
c. Section 2.4.4 Insect Pol linotor BMP
d. Section 2.6. 1 Aquatic Amphibian and Reptile BMP
e. Section 2.6.2 Terrestrial Amphibian and Reptile BMP

Special Notes· 

1. Avoid harming 01 I wildlife species if encountered and 01 low them to safely
leave the project site. Due di I igence should be used to ovoid ki I I ing or
harming any wildlife species in the implementation of transportation projects.

2. If any of the I isted species ore observed, cease work in the immediate area,
do not disturb species or habitat and contact the Engineer immediately. The
work may not remove active nests from bridges and other structures during
nesting season of the birds associated with the nests. If coves or sinkholes
ore discovered, cease work in the immedioted area, and contact the
Engineer immediately.

3. The Migratory Bird Act of 1918 states that it is unlawful to kill, 
capture, collect, possess, buy, sel I, trade or transport any migratory bird, nest,
young, feather or egg in port or in whole, without o federal permit issued in 
accordance within the Act's policies and regulations. The controctor would 
remove 01 I old migratory bird nests from any structure or trees where work would be 
done from October 1 to February 15. In oddition, the controctor would be prepored
to prevent migratory birds from building nestCsl between February 15 to October 1.
In the event that migratory birds ore encountered on-site during project construction, 
efforts to ovoid adverse impacts on protected birds, active nests, eggs and/or young
would be observed.

EM': 

CGP: 
DSHS: 
Fl-II/A: 
M)A: 
ti.a.I: 
MS4: 
1.BTA: 
NOT: 
1111,P: 
NOi: 

LIST OF ABBREVIATIOIIIS 

Best Mcnogsrent Proct ice SPCC: 
Construction General Permit SW3P: 
Texas Depor1rrent of State Health Services PCN: 
Federal Hic;twioy Adninistratian PSL: 
Merro-andum of Agrearent TCEQ: 
Merro-andum of l..hderstand i ng TPDES: 
Muni Ci po I Separate StornlNOter SeY.er Systen TPWD: 
Migratory Bird Treaty Act TxOOT: 
Notice of Termination T8cE: 
Nationwide Permit USACE: 
Notice of Intent USFWS: 

Sp i 1 1 Prevent i an contra I and Countenreosure 
Stcrm Water Pol lutian Prevention Plan 
Pre-Constru::t i an Not i f i oat i an 
Project Specific Location 
T exes Conni ss i an an Env i ranrento I OJo I i ty 
Texas Pollutant Diseharge Elimination Systen 
Texas PorkS and Wildlife Deportment 
Texas Depor1rrent of Transportation 
Threatened and Endangered Species 
u. S. ArmJ Corp of Engineers 
U.S. FiSh and Wildlife Service 

VI. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES

General <applies to 011 projects): 
Comply with the Hazard Communication Act (the Act> for personnel who wi I I be working with 
hazardous materials by conducting safety meetings prior to beginning construction and 
making workers aware of potential hazards in the workplace. Ensure that 01 I workers ore 
provided with personal protective equipment appropriate for any hazardous materials used. 

Obtain and keep on-site Safety Doto Sheets CSDS> for 01 I hazardous products 
used on the project, which may include, but ore not I imited to the fol lowing categories: 
Points, acids, solvents, asphalt products, chemical additives, fuels and concrete curing 
compounds or additives. Provide protected storage, off bore ground and covered, for 
products which may be hazardous. Maintain product label I ing as required by the Act. 
Maintain on adequate supply of on-site spi I I response materials, as indicated in the SOS. 
In the event of o spi I 1, toke actions to mitigate the spi I I as indicated in the SOS, 
in accordance with safe work practices, and contact the District Spi I I Coordinator 
immediately. The Contractor shol I be responsible for the proper containment and cleanup 
of 011 product spi I Is. 

Contact the Engineer if any of the fol lowing ore detected: 
• Dead or distressed vegetation (not identified as normal)
• Trash piles, drums, canisters, barrels, etc.
• Undesirable smel Is or odors
• Evidence of leaching or seepage of substances

Does the project involve any bridge class structure rehobi I itotionCsl or 
replocement<s> (bridge class structures not including box culverts>? 

D Yes IZ] No 

If "No", then no further action is required. 
If "Yes", then TxDOT is responsible for completing asbestos assessment/inspection. 

Are the results of the asbestos inspection positive <is asbestos present!? 

D Yes 0 No 

If "Yes", then TxDOT must retain o DSHS I icensed asbestos consultant to ossist with 
the notification, develop abatement/mitigation procedures, and perform management 
activities as necessory. The notification form to DSHS must be postmorked ot leost 
15 working days prior to scheduled demolition. 

If "No", then TxDOT is sti I I required to notify DSHS 15 working days prior to any 
scheduled demo I it ion. 

In either case, the Contractor is responsible for providing the doteCsl for abatement 
activities and/or demo I it ion with careful coordination between the Engineer and 
asbestos consultant in order to minimize construction delays and subsequent claims. 

Any other evidence indicating possible hazardous materials or contamination discovered 
on site. Hazardous Materials or Contamination Issues Specific to this Project: 

00 No Action Required 

Action Number: 

1. 

2. 

3. 

VII. OTHER ENVIRONMENTAL ISSUES

D Required Action 

<includes regional issues such as Edwards Aquifer District, etc.>

00 No Action Required 

Action Nurroer: 

1. 

D Required Action 

@ 202'�
9

Texas Deportment of Transportation
fl . Doi las District 

GENERAL NOTE: 

Any change orders and/or deviations from 
the final design must be reported to the 
Engineer prior to commencement of 
construction activities, as additional 
environmental clearance may be required. 

LAST REVISION: 1/15/15 

ENVIRONMENTAL PERMITS, 
ISSUES AND COMMITMENTS 

C EPIC> 
FED. RD. 

FEDERAL A ID PROJECT NO. 
HIGHWAY 

DIV. NO. NO. 

6 SEE TITLE SHEET SH 78
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