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Practice Description 
A diversion is a watercourse constructed across a slope consisting of an excavated 
channel, a compacted ridge, or a combination of both. Most diversions are constructed by 
excavating a channel and using the excavated material to construct a ridge on the 
downslope side of the channel. Right-of-way diversions and temporary diversions are 
sometimes constructed by making a ridge, often called a berm, from fill material.      
 
This practice applies to sites where stormwater runoff can be redirected to permanently 
protect structures or areas downslope from erosion, sediment, and excessive wetness or 
localized flooding. Diversions may be used to temporarily divert stormwater runoff to 
protect disturbed areas and slopes or to retain sediment on-site during construction. 
 
Perimeter protection is sometimes used to describe both permanent and temporary 
diversions used at either the upslope 
or downslope side of a construction 
area. 

Water Bar   

 
Right-of-way diversions, sometimes 
referred to as water bars, are used to 
shorten the flow length on a sloping 
right-of-way and reduce the erosion 
potential of the stormwater runoff. 
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Planning Considerations 
Diversions are designed to intercept and carry excess water to a stable outlet.  

 
Diversions can be useful tools for managing surface water flows and preventing soil 
erosion. On moderately sloping areas, they may be placed at intervals to trap and divert 
sheet flow before it has a chance to concentrate and cause rill and gully erosion. Simple 
water bars illustrate this concept (Figure DV-1).   
 
Diversions may be placed at the top of cut or fill slopes to keep runoff from upgradient 
drainage areas off the slope. Diversions are also typically built at the base of steeper 
slopes to protect flatter developed areas that cannot withstand runoff water from outside 
areas. They can also be used to protect structures, parking lots, adjacent properties, and 
other special areas from flooding.   
 
Diversions are preferable to other types of man-made stormwater conveyance systems 
because they more closely simulate natural flow patterns and characteristics. Flow 
velocities are generally kept to a minimum. When properly coordinated into the 
landscape design of a site, diversions can he visually pleasing as well as functional.  
  
As with any earthen structure, it is very important to establish adequate vegetation as 
soon as possible after installation. It is usually important to stabilize the drainage area 
above the diversion so that sediment will not enter and accumulate in the diversion 
channel. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure DV-1     Water Bar 

 
 
 

4-132 
 



Runoff Conveyance 
 

Design Considerations 

Location 
The location of the diversion should be determined by considering outlet conditions, 
topography, land use, soil type, length of slope, seepage (where seepage is a problem) 
and the development layout. Outlets must be stable after the diversion empties 
stormwater flow into it; therefore, care should be exercised in the location selection of the 
diversion and its outlet. 

Capacity 
The diversion channel must have a minimum capacity to carry the runoff expected from a 
storm frequency meeting the requirements of Table DV-l with a freeboard of at least 
0.3 foot (Figure DV-2). 
 
The storm frequency should be used to determine the required channel capacity, Q (peak 
rate of runoff). The peak rate of runoff should be determined using the Natural Resources 
Conservation Service runoff curve number (RCN) method or other equivalent methods. 
 

Table DV-1 Design Frequency 
Diversion Type Typical Area of Protection 24-Hour Design Storm 

Frequency 
Construction Areas 2-year Temporary 

Building Sites 5-year 
Agricultural Land 10-year 

Mined Reclamation Area 10-year 
Recreation Areas 10-year 
Isolated Buildings 25-year 

Permanent 

Urban areas, Residential, School, 
Industrial Areas, etc. 

50-year 

 
 
Diversions designed to protect homes, schools, industrial buildings, roads, parking lots, 
and comparable high-risk areas, and those designed to function in connection with other 
structures, should have sufficient capacity to carry peak runoff expected from a storm 
frequency consistent with the hazard involved. 

Velocities 
Diversions should be designed so that the design velocities are as high as will be safe for 
the planned type of protective vegetation and the expected maintenance, to minimize 
sediment deposition in the channel. Maximum permissible velocities are dependent upon 
the erosion resistance of the soil (Table DV-2) and the quality of the vegetation 
maintained. 
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Table DV-2     Permissible Velocities 

Velocity in Feet/Second 

Conditions of Vegetation Soil Texture 

Poor Fair Good 

Sand, Silt, Sandy Loam, 
Silt Loam 

1.5 2.0 3.0 

Silty Clay Loam, Sandy 
Clay Loam 

2.5 3.0 4.0 

Clay 3.0 4.0 5.0 

 

Channel Design 
The diversion channel may be parabolic, trapezoidal or v-shaped, as shown in Figure 
DV-2 and should be designed in accordance with the procedure shown at the end of this 
practice. Land slope must be considered when choosing channel dimensions. On steeper 
slopes, narrow and deep channels may be required. On more gentle slopes, broad, 
shallow channels can be used to facilitate maintenance. 

Ridge Design 
The supporting ridge cross section should meet the configuration and requirements of 
Figure DV-2. 
 
The side slopes should be no steeper than 2:1. Side slopes should be flatter, 5:1 to 10:1, 
when the diversion is to be permanent with mowing and other maintenance activities 
performed on or around it. 

 
The width of the ridge at the design water elevation should be a minimum of 4 feet. The 
minimum freeboard should be 0.3 foot. 
 
The design should include a 10% settlement factor. 

Outlet 
Diversions should have adequate outlets that will convey concentrated runoff without 
erosion. Acceptable outlets include practices such as Grass Swale, Lined Swale, Drop 
Structure, Sediment Basin, and Stormwater Detention Basins. 

Stabilization 
Unless otherwise stabilized, the ridge and channel should be seeded within 13 days of 
installation in accordance with the applicable seeding practice, Permanent Seeding or 
Temporary Seeding. 
 
Disturbed areas draining into the diversion should be seeded and mulched prior to or at 
the time the diversion is constructed in accordance with the Permanent Seeding, 
Temporary Seeding, or  Mulching Practices (whichever is applicable). 
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Figure DV-2     Typical Diversions Detail 
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Figure DV-3    Water Bar Detail 

 

Design Criteria  
Tables DV-l through DV-16 may be used to facilitate the design of grass-lined diversions 
with parabolic cross sections. These tables are based on a retardance of “D” (vegetation 
newly cut) to determine V1 for stability considerations. To determine channel capacity, 
choose a retardance of “C” when proper maintenance is expected; otherwise, design 
channel capacity based on retardance “B.” Refer to Table DV-2 for maximum 
permissible velocities. The permissible velocities guide the selection of V1 and should 
not be exceeded. It is good practice to use a value for V1 that is significantly less than the 
maximum allowable when choosing a design cross section. When velocities approach the 
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maximum allowable, flatter grades should be evaluated or a more erosion-resistant liner 
such as erosion control blanket or riprap should be considered. After the diversion 
dimensions are selected in the design tables, the top width should be increased by 4 feet 
and the depth by 0.3 foot for freeboard. 

Example Problem  

Given 
Q: 30 cfs 
Grade: 1% 
Soil: Sandy clay loam  
Condition of vegetation expected: fair 
Maintenance: low; will be cut only twice a year.   
Site will allow a top width of 26 feet. 

Find 
Diversion top width and depth that will be stable and fit site conditions.   

Solution 
From Table DV-2, use maximum permissible velocity of 3.0 ft/sec. 
 
Since maintenance will be low, use “B” retardance for capacity. 
 
From Table DV-4, use retardance “D” and “B”;  
Grade 1.00 Percent Top width = 21.0 feet + 4 feet = 25.0 feet. 
 
Depth = 1.6 feet + 0.3 foot = 1.9 feet. 
 
V2 = 1.3 ft/sec. 
 
Note: V1 < 3.0 ft/sec.; Top width < 26 feet, design O.K. 

 
Note: It is good practice to select a cross section that will give a velocity, V1, well 
below the maximum allowable whenever site conditions permit. Wide, shallow cross 
sections are more stable and require less maintenance. It is always prudent to 
evaluate flatter design grades in order to best fit diversions to the site and keep 
velocities well below maximum allowable. 
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Table DV-3     Parabolic Diversion Design Chart (Retardance “D” and “B,” Grade 0.50%) 
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Table DV-4     Parabolic Diversion Design Char (Retardance “D” and “B,” Grade 1.00%) 
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Table DV-5     Parabolic Diversion Design Chart (Retardance “D” and “B,” Grade 2.00%) 
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Table DV-6     Parabolic Diversion Design Chart (Retardance “D” and “B,” Grade 4.00%) 
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Table DV-7     Parabolic Diversion Design Chart (Retardance “D” and “B,” Grade 6.00%) 
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Table DV-8     Parabolic Diversion Design Chart (Retardance “D” and “B,” Grade 8.00%) 
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Table DV-9     Parabolic Diversion Design Chart (Retardance “D” and “B,” Grade 10.00%) 
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Table DV-10    Parabolic Diversion Design Chart (Retardance “D” and “C,” Grade .50%) 
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Table DV-11  Parabolic Diversion Design Chart (Retardance “D” and “C,” Grade 1.00%) 
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Table DV-12   Parabolic Diversion Design Chart (Retardance “D” and “C,” Grade 2.00%) 
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Table DV-13  Parabolic Diversion Design Chart (Retardance “D” and “C,” Grade 4.00%) 
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Table DV-14   Parabolic Diversion Design Chart (Retardance “D” and “C,” Grade 6.00%) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

4-149 
 



Runoff Conveyance 
 

Table DV-15  Parabolic Diversion Design Chart (Retardance “D” and “C,” Grade 8.00%) 
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Table DV-16   Parabolic Diversion Design Chart (Retardance “D” and “C,” Grade 10.00%) 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Runoff Conveyance 
 

4-152 
 

Construction 
Prior to start of construction, diversions should be designed by a qualified design 
professional. Plans and specifications should be referred to by field personnel throughout 
the construction process. A diversion should be built according to planned alignment, 
grade and cross section. Typically, a diversion is constructed with the following 
activities.  

Site Preparation 
Determine exact location of any underground utilities (see Appendix C: MS One-Call and 
811 Color Coding). 
 
Locate and mark the alignment of the diversion as shown on the plans. Minor 
adjustments to the grade and alignment may be required to meet site conditions. The 
alignment should maintain a positive grade toward the outlet and end in a stable outlet or 
an area that can be stabilized. 
  
Clear the construction area of trees, stumps, brush, sod and other unsuitable material 
which would interfere with compaction of the ridge. 
 
Disk or scarify the area where the ridge is to be installed before placing the fill. 
 
Clean out and refill with compacted earth fill all ditches, swales or gullies to be crossed. 
 
Apply gravel or hard surface protection at vehicle crossings to prevent rutting. 
 
Install stable outlets prior to construction. Adequate vegetation should be established in 
the outlet channel. If vegetation cannot be established, use Erosion Control Blankets 
and/or Rock Outlets or Outlet Protection. 

Grading 
Excavate, fill and shape the diversion to planned alignment, grade and cross section. The 
channel should have a positive grade toward the outlet to avoid ponding. Where possible, 
blend diversion into the surrounding landscape.  
 
Overfill and compact the ridge, allowing for 10% settlement. Fill should be placed in lifts 
of no more than 6″ to 8″ in depth. Compaction may be achieved by driving wheeled 
equipment along the ridge as lifts are added. The settled ridge top must be at or above 
design elevation at all points. 
 
All earth removed and not needed for the practice should be spread or disposed of so that 
it will not interfere with the functioning of the diversion. 

Erosion  and Sediment Control 
Control sediment along grading limits with sediment control measures. 
 
Leave sufficient area adjacent to the diversion to permit clean-out and regrading. 
 
Immediately after installation, install vegetation treatment or other means to stabilize the 
diversion in accordance with plans.  
 
Install gravel or hard surface protection at vehicle crossings. 



Runoff Conveyance 
 

4-153 
 

 
Stabilize diversion outlets in accordance with plans.   

Construction Verification 
Check finished grades and cross section of diversions to eliminate constrictions to flow. 
Check all ridges for low spots and stability. 

Common Problems  
Consult with a qualified design professional if any of the following occur: 

 
Variations in topography on site indicate diversion will not function as intended. 
Changes in plans will be needed. 
 
Design specifications for seed variety or seeding cannot be met. Substitutions not 
approved by the design professional could result in erosion and lead to diversion 
failure. 
 
Seepage is encountered during construction. It may be necessary to install drains. 

Maintenance 
Inspect weekly and following each storm event for erosion until the diversion is 
vegetated. 
 
Remove debris and sediment from the channel, and rebuild the ridge to design elevation 
where needed. 
 
Check diversion outlet for erosion and repair if area becomes unstable. Maintain 
vegetation with periodic fertilization and mowing to keep vegetation in a vigorous, 
healthy condition. Mow for weed and brush control during the first year and as needed to 
prevent brush and tree seedlings from becoming established after the first year of 
installation.  
 
When the work area has been stabilized, remove temporary diversions, sediment barriers 
and traps, and repair bare or damaged areas in the vegetation by planting and mulching or 
sodding. 
 
Stabilize all eroded, rutted or disturbed areas as soon as possible with vegetation or 
synthetic erosion control measures as specified in the design. 
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