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Vegetation Barriers Around Headwalls of Edge Drains Final Report 

VEGETATION BARRIERS AROUND HEADWALLS 
OF EDGE DRAINS 

Objective 

The present practice to discharge water from drainage pipe is to place a 

4" PVC outlet pipe approximately every 250 feet. This 4" PVC discharge pipe is 

capped with a headwall splash block, which often becomes blocked with debris 

to the point where it hinders the drainage system. 

The objective of this experimental feature is to determine if constructing 

vegetation barriers around the headwalls of edge drain systems will help solve 

the problem of vegetation and debris from blocking the drain. 

Project Location 

Three projects were selected to receive the experimental vegetation 

barriers. This was done to obtain data, which would represent different areas 

across the state. Each project has a one-mile test section as shown below. 

Refer to Figure 1 on the next page for a location map. 

AC-IM-8-029(025)053 Mile 58 (sta.3062+37) to Mile 59 (sta.3115+15) 

IM-2-094(016)240 Mile 243 (sta.12829+89) to 244 (sta.12882+70) 

IM-5-094(008)071 Mile 76 (sta.4013+12) to Mile 77 (sta.4066+53) 

North Dakota Department Of Transportation 1 Materials and Research Division 
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AC-IM-8-029(025)053, 
 RP 58 to RP 59. 

IM-5-094(008)071, IM-2-094(016)240, 
 RP 76 to RP 77. RP 243 to RP 244. 

Figure 1 - Location Map. 
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Design 

The standard designs for edge drain pipe and splash block details are located in 

Appendix A. This design does not have a vegetation barrier around the headwall of the 

edge drain outlet. The new design proposes a 4-foot by 6-foot vegetation barrier 

around each edge drain headwall. Two types will be constructed, one using concrete 

and one using aggregate. 

The concrete barrier will be four inches thick. The concrete will be placed on top 

of the soil and is to be reinforced with six by six inch wire mesh. The wire mesh is to be 

placed two inches below the surface of the concrete. Vegetation barriers will use a 

Class YE concrete as specified in Section 802 of the “NDDOT Standard Specifications 

for Road and Bridge Construction”, 1997 edition. 

The aggregate barrier will be six inches in depth. A geotextile fabric meeting the 

properties of a S2 specification will be placed under the aggregate. The aggregate is a 

modified version used by the Kentucky Transportation Cabinet and shall meet the 

following gradation. 

Sieve Size - Percent Passing 

3" 100 

22@ 90 - 100 

:@ 0 - 5 

Table 1 

Construction 

Although the basic design was followed, changes were made on two of the 

projects to accommodate construction procedures and to fit the 6:1 inslope ditch grade. 

Double discharge splash blocks were used on two projects. On these projects the 

vegetation barriers were increased in size to accommodate the extra headwall. Each 

project will be addressed separately. 

North Dakota Department Of Transportation 3 Materials and Research Division 
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IM-5-094(008)071 

The prime contractor on this project was Northern Improvement Company. 

Installation of the complete edge drain system was sublet to Critical Path. The details 

in Appendix A show where the vegetation barriers were to be installed. Critical Path 

started installing the aggregate barriers on September 2, 1998. The contractor located 

each outlet pipe. He began to install the headwall by excavating and shaping the soil at 

the end of the pipe. The required area was dug out around the headwall for the 

aggregate. A piece of fabric was placed over the dug out area and cross-slots were cut 

to allow the headwall to come through. The cut slots of the fabric were tucked under 

the piece of fabric that was placed under the headwall. Aggregate was then placed 

using a loader and shovels. 

No framing was done on the aggregate barriers. This process used more hand 

labor than methods of other contractors. The contractor did good work and was always 

willing to do his best. The following photos show edge drain installation. 

Photo 1 - Trench for edge drain. 

North Dakota Department Of Transportation 4 Materials and Research Division 
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Photo 2 - Installing Drain. 

Photo 3 - Finished aggregate barrier. 

The concrete barrier locations were shaped and formed. At a few places where 

the drainage was coming from both directions, a double headwall was used. The 

headwalls were constructed for a 4:1 slope and were difficult to fit to the 6:1 slope on 

this project. 

North Dakota Department Of Transportation 5 Materials and Research Division 
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The contractor adjusted the headwalls to a 5:1 and made a better match with the 

slope. This was also done in the aggregate section. Photos 4 and 5 show the 

construction of the concrete barriers. 

Photo 4 - Concrete Form. 

Photo 5 - Finished concrete barrier. 

The vegetation barriers were bid at $350.00 each for either type. The concrete 

mix design for the concrete barriers and test results of concrete cylinders are located in 

Appendix A. 

North Dakota Department Of Transportation 6 Materials and Research Division 
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IM-2-094(016)240 

Rain and excess surface moisture hindered the installation of the vegetation 

barriers on this project. Some of the concrete barriers were installed on October 14, 

1998. Materials and Research personnel were on the project on October 15, 1998 and 

observed the contractor constructing forms for other concrete barriers. 

The vegetation barriers were built and installed according to the plans with a few 

variations. These variations are noted later in this report. Plans sheets showing details 

and location of the vegetation barriers are located in Appendix B. Also located in 

Appendix B is a concrete mix design for the concrete barriers, a gradation sheet for the 

aggregate used in the aggregate barriers, and a certification for the geotextile fabric 

used under the aggregate of the aggregate barriers. Photo 6 shows the beginning of 

the experimental section. 

Photo 6 - Overview of project. 

The prime contractor for this project was Progressive Contractors Inc. (PCI) and 

the subcontractor for the experimental vegetation barriers was Traxler Construction Inc. 

The drain headwall is designed for a 4:1 slope. The contractor had to adjust each 

headwall to best fit the slope it was placed on. Photo 7 shows a framed barrier ready 

for concrete. 

North Dakota Department Of Transportation 7 Materials and Research Division 
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Photo 7 - Modified concrete barrier. 

Photo 8 - Finished concrete barrier. 

Photo 8 shows a finished concrete barrier and how it fits to the rest of the slope. 

Notice that the bottom of the barrier would be below the soil to the sides if the bottom 

had not been modified. This modification fits the existing grade better and shortens the 

contractor’s time required to finish grading the soil to the barrier. 

North Dakota Department Of Transportation 8 Materials and Research Division 
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An experimental aggregate barrier is shown in Photos 9 and 10. Photo 9 shows 

a form that is set to the desired grade with a S2 geotextile fabric in place. The fabric 

should keep the aggregate separated from the soil and help to prevent weeds from 

growing around the headwall. The vegetation barriers, aggregate or concrete, were bid 

at $350.00 each, same as in the previous project. 

Photo 9 - Fabric in aggregate barrier. 

Photo 10 - Finished aggregate barrier. 

North Dakota Department Of Transportation 9 Materials and Research Division 
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AC-IM-8-029(025)053 

The prime contractor on this project was Northern Improvement Co. and Traxler 

Construction Inc. was the subcontractor for the experimental edge drains. This 

experimental feature was change ordered onto the project by change order 6P-6C. The 

project plan location and edge drain detail sheets are located in Appendix C. Also 

included in Appendix C is a copy of the change order, aggregate gradation for the 

aggregate vegetation barriers and a certification for the geotextile fabric used under the 

aggregate in the vegetation barriers. 

The low maintenance edge drains were installed on the southbound lane on 

October 10, 1998. The headwalls are designed for a 4:1 slope and were adjusted to fit 

better with the 6:1 slope of the roadway. The concrete barrier bottom below the outlet 

trough was flattened to fit the grade and prevent a low spot where water can pool. The 

project area experienced heavy rains and the contractor had difficulty in completing this 

work. Photos 11, 12, and 13 show some completed barriers and site conditions. 

Photo 11 - Double concrete barrier. 

North Dakota Department Of Transportation 10 Materials and Research Division 
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Photo 12 - Concrete barrier - top view. 

Photo 13 - Uneven surface - aggregate barrier. 

Wire mesh was used in the concrete barriers and an S2 geotextile fabric was 

used under the aggregate in the aggregate barriers. The vegetation barriers were 

change ordered onto the project reflecting in a slightly higher price per headwall. The 

price per headwall for this experimental project was $387.50 each. 

North Dakota Department Of Transportation 11 Materials and Research Division 
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Evaluation 
On all three projects, the concrete vegetation barriers are performing much 

better than the aggregate vegetation barriers. The cut vegetation will blow off of the 

concrete barriers easier than the aggregate barriers. A few concrete barriers have 

small corner cracks. One concrete barrier has severe cracks; otherwise the concrete 

barriers are in good shape. The concrete barriers are keeping the drains from becoming 

clogged with vegetation and debris. 

The majority of the aggregate barriers have grass and weeds growing out of the 

aggregate. Vegetation growth in the aggregate barriers has increased every year since 

construction. Vegetation coverage in these barriers ranges from 30 percent to 80 

percent. Photo 14 is an example of one such barrier. Vegetation is expected to 

ultimately overgrow all of the aggregate barriers. 

Photo 14 – Aggregate barrier – vegetation growth. 

North Dakota Department Of Transportation 12 Materials and Research Division 
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No problems have been reported from any of the districts on mowing around or 

over these experimental barriers, except the Fargo District. They voiced their concerns 

about a potential safety issue where mowers could pick up the rock and throw it around 

causing a hazard to the traveling public. The Fargo District issued change order # 11p-

11c to modify the rock vegetation barriers by replacing the aggregate with concrete. 

This change order is dated September 28, 1999 and is located with attachments in 

Appendix C. This work was completed in 1999 at a cost of $845.00 each for the ten 

barriers. The basic cost per barrier during original construction ranged from $350.00 to 

$388.00. 

There were no maintenance costs associated with maintaining the barriers. 

Typical photos pertaining to the three projects are shown on the next few pages. These 

photos are numbered 15, 16 and 17. Items that pertain to a particular project will 

appear under that project heading. 

Photo 15 - Typical double concrete barrier. 

North Dakota Department Of Transportation 13 Materials and Research Division 
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Photo 16 - Typical single concrete barrier. 

Photo 17 - Aggregate barrier overgrown with vegetation. 

North Dakota Department Of Transportation 14 Materials and Research Division 
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IM-5-094(008)071 

This experimental section was last visited on October 1, 2003. At present, 20 

out of 21 aggregate barriers have vegetation growing in them. Vegetation coverage in 

these barriers ranges from 45 percent to 90 percent. About a third of the headwalls in 

the aggregate barriers are 3 inches higher than the surrounding barrier. This is due to 

the aggregate being moved down slope or pushed into the subgrade by either mowers 

or other vehicles passing over it. 

IM-2-094(016)240 

The last evaluation for this project was completed on September 24, 2003. The 

vegetation growth in the aggregate barriers ranges from 15 percent to 80 percent of the 

area, with near 70 percent of the barriers over 50 percent coverage. All of the concrete 

barriers on this project are clean and in good shape except one. One concrete barrier 

is cracked but is still functioning satisfactorily. Photo 18 shows this cracked barrier. 

Photo 18 - Cracked concrete barrier. 

North Dakota Department Of Transportation 15 Materials and Research Division 
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AC-IM-8-029(025)053 

The last evaluation was conducted on September 24, 2003. Overall, the 

vegetation barriers are performing satisfactorily. This project no longer has any 

aggregate barriers. Most of the concrete barriers were clear of cut vegetation and in 

good condition. 

Summary 

The objective of this experimental feature was to determine if constructing 

vegetation barriers around the headwalls of edge systems would help solve the problem 

of vegetation and debris from blocking the drain. The vegetation barriers were 

designed to include an 18-inch wide band of either aggregate or concrete around the 

headwall. Three projects were selected for the experimental barriers. Most drains are 

functioning, although some aggregate barriers are partially obstructed with vegetation. 

The biggest problem associated with vegetation barriers is the vegetation 

growing in the aggregate barriers. Vegetation is growing out of all the aggregate 

barriers except one. This vegetation growth ranges from 30 percent to 80 percent of 

the aggregate barriers. Some headwalls are higher than the surrounding aggregate 

due to the aggregate being moved down the slope by vehicles driving over the 

aggregate. The aggregate barriers contained much more cut vegetation than the 

concrete barriers. 

The concrete barriers have a nice appearance and cut vegetation usually blows 

off of them. Only one cracked concrete barrier was found in the three projects. 

All of the aggregate barriers on project AC-IM-8-029(025)053 have been switched over 

to concrete barriers due to safety concerns. The reason was that mowers could pick up 

and cast the aggregate, posing a hazard to the traveling public. 

The concrete barriers are aesthetically pleasing and are performing excellently. 

The concrete vegetation barriers are performing better than the aggregate vegetation 

barriers. There were no maintenance costs charged to any of the barriers. The 

aggregate and concrete vegetation barriers cost from $350.00 to $387.00 each. 

North Dakota Department Of Transportation 16 Materials and Research Division 
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Tables 2 and 3 show the concrete barriers performing much better than the 

aggregate barriers. The concrete barriers are cost effective and are providing excellent 

protection from vegetation growth around the headwall. 

Vegetation Barriers 

Performance Vegetation 
Projects 

Fair Good Excellent 
Maintenance 

Costs Growing in 
Barrier 

Laying on 
Barrier 

Aggregate � None Yes Yes 
I-94 

Mile 071 
Concrete � None No A few 

Aggregate � None Yes Yes 
I-94 

Mile 240 
Concrete � None No No 

Aggregate N/A N/A N/A N/A N/A N/A 
I-29 

Mile 053 
Concrete � None No No 

Table 2 

North Dakota Department Of Transportation 17 Materials and Research Division 
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Vegetation Barriers 

Barrier Type Advantages Disadvantages 

Aggregate Easy to replace if necessary. 

Aggregate moves leaving headwall 
high. Vegetation takes over after a 
few years. Mowers could toss rocks, 
safety hazard. Aggregate eventually 
needs to be removed and cleaned. 
Higher risk of blocking drainage with 
cut vegetation. 
Short time protection due to 
vegetation growth. 

Concrete 

Good long-term protection from 
vegetation growth. 
Provides good performance. 
Aesthetically pleasing. 
Cut vegetation readily blows off barrier. 
Better in keeping cut vegetation from 
blocking drainage. 

As concrete prices increase, it may be 
more costly to construct. 
Harder to replace if necessary. 

Table 3 

Recommendation 

It is recommended that if vegetation barriers are to be used around the edge 

drain headwalls, that concrete be specified. Concrete barriers provide much better long 

term benefits compared to vegetation barriers. A standard preformed barrier with 

headwall installed could be constructed to lower costs and save time. 

North Dakota Department Of Transportation 18 Materials and Research Division 
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Work Plan 

Vegetation Barriers Around Headwalls of Edge Drains 
Experimental Feature ND 98-03 

Objective 
The objective of this experimental feature is to determine if constructing 

vegetation barriers around the headwalls of edge drains would help solve the problem 
of vegetation and debris from blocking the drain. 

The present practice to outlet drainage pipe is to place a 4" PVC outlet pipe 
approximately every 250 feet. This 4" PVC discharge pipe is capped with a headwall 
splash block. These headwalls often become blocked with debris to the point it 
hinders the drainage system. 

The TRB report on the "Effectiveness of Subsurface Drainage" indicates that in 
addition to construction, maintenance appears to be a key factor in the performance of 
drainage systems. Inspection data indicates only 50 percent of the headwalls 
inspected were free of debris. 

Scope 
Construction of two types of headwall barriers on three projects across the state 

will provide performance data needed for a full evaluation. Should this evaluation show 
that barriers reduce maintenance costs, changes can be made to edge drain 
specifications and drawings in future projects. 

Location 
Three projects have been selected to receive the vegetation barriers. Each 

project will have a one mile test section. These are: 

IM-8-029(025)053 Mile 58 (sta.3062+37) to Mile 59 (sta.3115+15) 
IM-2-094(016)240 Mile 243 (sta.12829+89) to 244 (sta.12882+70) 
IM-5-094(008)071 Mile 76 (sta.4013+12) to Mile 77 (sta.4066+53) 

� � � 

Project IM-8-029(025)053 
Project IM-2-094(016)240 
Project IM-5-094(008)071 




 


Design 
A 4' x 6' vegetation barrier section is proposed to be constructed around each 

edge drain headwall. Two types will be constructed, one using concrete and one using 
aggregate. 

The concrete barrier will be 4" thick measuring from the top of the headwall. 
The concrete will be placed on the soil. The concrete is to be reinforced with 6" x 6" 
wire mesh. Placement of the wire mesh is shown in figure 2 on page 3. The wire 
mesh will be placed two inches below the surface of the concrete. The Portland 
Cement Concrete for vegetation barriers will be a Class YE concrete as specified in 
Section 802 of the Standard Specifications for Road and Bridge Construction. 

The aggregate barrier will be 6" in depth measuring from the top of the headwall. 
A geotextile meeting the properties of a type S2 will be placed under the aggregate. 
The aggregate will meet the following gradation. The gradation is a modified version 
used by the Kentucky Department of Transportation. Figure 3 on page 4 shows the 
aggregate barrier. A cross-section view of each type is shown in figure 1. 

Sieve Size - Percent Passing 

3" 100 

2½" 90-100 

¾" 0-5 

C-9 



Concrete 

Ground Level 

Aggregate 

Reinforcing Steel 
Fabric 

4" 
6" 

Figure 1 
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On each project, place either the aggregate or concrete barrier at the left drain 
outlets for the first half mile. The other barrier type will be placed on the right. Reverse 
this placement for the last half mile. An example is shown in figure 4. Each 
experimental section of each project will be marked by a begin and end sign. 

1 mile 

Aggregate Barriers Concrete Barriers 

Roadway 

Concrete Barriers Aggregate Barriers 

Figure 4 

Evaluation 

This experimental feature will have an evaluation period of five years. A 
construction report will be written upon completion of the experimental project. The 
report will include: 

< Construction costs for each type of barrier section. 
< Constructability of each type of section. 
< Equipment needed for construction of these vegetation barriers. 

Evaluation reports will be written annually and will include the following. 

< Performance of the vegetation barrier types. 
< Cost of maintaining each barrier type. 
< Advantages and disadvantages will be noted. 
< Document the amount of vegetation and debris in each type of section 
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