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A. General  
 

The following sections provide design information for a variety of erosion and sediment control 

measures.  Each section describes the measure, how to properly design and implement it, and the 

benefits that it provides.  Each measure’s benefits are shown on the first page and a rating (high, 

medium, or low) is given for each; a summary of the individual measures and their benefits is shown 

in Table 7E-1.01.  The benefits have been divided into five categories that directly affect erosion or 

sediment transportation.  The following are descriptions of each of the benefits shown in Table 7E-

1.01. 

 

B. Flow Control  
 

Flow control refers to the ability of a practice to reduce flow velocity (either sheet or concentrated 

flow).  Reducing flow velocity helps reduce erosion and transportation of sediment.  Controlling 

velocity is important on long or steep slopes.  High-velocity flows can quickly cause severe erosion. 

 

C. Erosion Control 
 

Erosion control is the measure’s ability to stabilize the surface and prevent soil particles from 

becoming displaced.  Erosion control should be utilized on all disturbed surfaces.  Preventing erosion 

from taking place is the simplest and most cost-effective method of keeping sediment from leaving a 

site. 

 

D. Sediment Control 
 

Sediment control is the ability of a practice to remove suspended soil particles from runoff after 

erosion has taken place.  Sediment control measures are the last line of protection against releasing 

sediment laden runoff into water bodies or waterways. Where sediment control devices are used along 

a water body (stream, lake, pond, wetland, etc.), it is recommended that two or more redundant 

practices be installed to provide an additional level of protection if one practice fails. 

 

E. Runoff Reduction  
 

Runoff reduction is the ability to reduce the volume of runoff from a site.  Reducing the volume from 

an area also reduces the potential for both erosion and sediment transportation.  These methods utilize 

absorption or increase the potential for infiltration of stormwater into the soil. 

 

F. Flow Diversion 

 

Flow diversion consists of routing upland runoff around disturbed areas.  By reducing the amount of 

runoff over a disturbed area, the potential for erosion and sediment transportation is also reduced. 
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G. Selecting Control Measures 
 

The following table may be used to select a system of both erosion control and sediment control 

measures.  No single measure should be relied upon as the sole method of erosion control and 

sediment control. 
 

Table 7E-1.01:  Summary of Erosion and Sediment Control Measures and Benefits 
 

Section Control Measure 

Benefits 
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Vegetative and Soil Stabilization Erosion Control Measures 

7E-2 Compost Blanket M M L M  

7E-5 Temporary Rolled Erosion Control Products  L H    

7E-16 Dust Control  M    

7E-17 Erosion Control Mulching L M L L  

7E-18 Turf Reinforcement Mats  L H    

7E-19 Surface Roughening L L  L  

7E-22 Temporary Erosion Control Seeding M H M L  

7E-23 Grass Channel L H L L  

7E-24 Permanent Seeding M H M M  

7E-25 Sodding M H M M  

7E-26 Vegetative Filter Strip L L M L  

Structural Erosion Control Measures 

7E-7 Check Dams H  L   

7E-8 Temporary Earth Diversion Structures     H 

7E-9 Level Spreaders  H    M 

7E-10 Rip Rap H H    

7E-11 Temporary Pipe Slope Drains     H 

7E-21 Flow Transition Mats L H    

7E-27 Rock Chutes and Flumes M H    

Sediment Control Measures      

7E-3 Filter Berms L  L  L 

7E-4 Filter Socks L  L  L 

7E-6 Wattles L  L   

7E-12 Sediment Basin H  H L  

7E-13 Sediment Traps H  H L  

7E-14 Silt Fences L  M  M 

7E-15 Stabilized Construction Entrance   L   

7E-20 Inlet Protection   L   

7E-28 Flocculants   H   

7E-29 Flotation Silt Curtain   M   
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Source: Minnesota Stormwater Manual 

    

    

  BENEFITS  

    L M H  

  Flow Control      
        

  Erosion Control      
        

  Sediment Control      
        

  Runoff Reduction      
        

  Flow Diversion      

        

    

 

Description:  A filter berm is a windrow-shaped structure constructed of ‘filter material’; typically constructed 

from slash mulch generated during site clearing and grubbing, organic products used to slow flow velocity, 

capture and degrade chemical pollutants, and trap sediment. 

 

Typical Uses:  Perimeter control, slope length reduction, environmentally sensitive areas such as wetlands and 

waterways, at the edge of gravel parking lots, and general areas under construction. 

 

Advantages: 

• Maintains a separation between clean off-site water and sediment-laden water allowing sediment basins and 

traps to function more efficiently. 

• Easily constructed and maintained with equipment found on most construction sites. 

• Less likely to obstruct wildlife movement and migration than other practices. 

• Does not always need to be removed, thereby eliminating removal and disposal costs. 

• Can be installed year-round in difficult soil conditions such as frozen or wet ground, on hard compacted soils, 

near pavements, and in wooded areas. 

 

Limitations: 

• Not suitable for areas of concentrated water flow or below culvert outlet aprons. 

• Equipment operators may drive over berms, damaging the practice. 

 

Longevity:  Six months 

 

SUDAS Specifications:  Refer to Section 9040, 2.21 and 3.06 

 

 

 

  

https://intrans.iastate.edu/app/uploads/sites/15/2020/02/9040.pdf#page=8
https://intrans.iastate.edu/app/uploads/sites/15/2020/02/9040.pdf#page=16
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A. Description/Uses  
 

A filter berm typically consists of a windrow slash mulch that diverts flow or slows and filters water 

to capture sediment. Its natural permeability allows water to seep through it while capturing sediment 

behind its mass, slowing water velocity and absorbing water pollutants such as nutrients. 

 

B. Design Considerations 
 

Filter berms are typically constructed from slash mulch generated from on-site clearing and grubbing 

operations or may be imported from off-site.  

 

1.  General Guidelines: 

 

a. Typical filter berms should be trapezoidal with a bottom width of 5 to 7 feet and a minimum 

height of 2 feet. For small drainage areas and individual residential lots, more compact filter 

berms with a bottom width of 3 to 5 feet and a minimum height of 18 inches may be used. 

 

b. When possible, filter berms should be placed away from the toe of a slope on the flattest area 

possible to allow concentrated flow to dissipate into sheet flow and to provide greater storage 

area for sediment. 

 

c. Filter berms should typically not be used in areas of concentrated flows such as ditches, 

swales, or around pipe outlets; however, filter berms may be appropriate as ditch checks for 

very small drainage areas. 

 

2. Slope Control: 

 

a. When installed on slopes, filter berms should be installed along the contour of the slope, 

perpendicular to sheet flow, with the ends turned up to prevent flows from bypassing the 

berm. 

 

b. The upland drainage area slope should not exceed 10%. On steep slopes (> 6%) and/or long 

slopes (> 50 to 75 feet), multiple berms should be placed at regular intervals down the slope. 

 

c. A common location to place filter berms for sediment control is at the toe of a slope. When 

used for this application, the berm should be located as far away from the toe of the slope as 

practical to ensure that a large storage volume is available for runoff and sediment. 

 

C. Application  
 

When utilized for slope control, filter berms should be spaced according to Table 7E-3.01. 

 

Table 7E-3.01:  Maximum Filter Berm Spacing* 
 

Slope 
Maximum Spacing 

(feet) 

0% to 2% 100 

2% to 5% 40 

5% to 10% 20 
 

*For typical filter berms with a 2 foot height 
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D. Maintenance  
 

Surface erosion should be repaired and the surface stabilized.  Accumulated sediment should be 

removed when it reaches approximately one-half of the berm height.  If concentrated flows are 

bypassing or breaching the berm, it must be expanded, enlarged, or augmented with additional 

erosion and sediment control practices.  Additional filter material should be added as required to 

maintain the dimensions of the berm.  Any damage should be repaired immediately. 
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  BENEFITS  

    L M H  

  Flow Control      

        

  Erosion Control      

        

  Sediment Control      

        

  Runoff Reduction      

        

  Flow Diversion      

        

    

 

Description: Check dams, sometimes called ditch checks, consist of a vertical barrier constructed across swales, 

ditches, and waterways. These structures are commonly constructed of erosion stone, although silt fence, fiber 

logs, erosion control blanket (ECB) pillows, and sandbags are also used.  

 

Typical Uses: Check dams are used to control the velocity of concentrated runoff in ditches and swales and to 

prevent gully erosion until the channel can be stabilized. The structures may also provide some sediment removal 

benefits, however, this is not their primary function. 

 

Advantages: 

• Highly effective at reducing flow velocities in channels. 

• Simple to construct. 

• Low maintenance. 

 

Limitations: 

• Steep slopes require short spacing between check dams. 

• Sediment removal practices are still required. 

• Removal difficulties if not permanent 

 

Longevity: Rock check dams - may be considered permanent. Silt fence, fiber logs, and manufactured devices - 6 

months to 2 years. ECB pillow - effective for 3 to 6 months and then degrades. 

 

SUDAS Specifications: Refer to Section 9040, 2.07 and 3.10 

 

 

 

https://intrans.iastate.edu/app/uploads/sites/15/2020/02/9040.pdf#page=10
https://intrans.iastate.edu/app/uploads/sites/15/2020/02/9040.pdf#page=19
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A. Description/Uses 
 

A check dam is a small, temporary obstruction in a ditch or waterway used to prevent erosion by 

reducing the velocity of flow. A check dam placed in the ditch or channel interrupts the flow of water, 

thereby reducing the velocity. Although some sedimentation may result behind the dam, check dams 

are not intended to function as sediment control devices.  

 

Erosion stone or rip rap is typically used for check dams intended to remain as a permanent control 

feature while temporary check dams can include products such as silt fence, straw wattles, fiber logs, 

erosion control blanket (ECB) pillows, and sandbags. 

 

Manufactured triangular ditch checks are also available. These products are produced in a variety of 

different configurations but are typically constructed from synthetic materials, allowing them to be 

removed and reused at the completion of the project.  

 

B. Design Considerations 
 

Regardless of the type of check dam installed, the concept for controlling the flow is the same. The 

check dam interferes with the flow in the channel, dissipating the energy of the flowing water, 

thereby reducing velocity and channel erosion. 

 

Check dams should be designed to pass the two-year storm without overtopping the roadway or side 

slopes of the channel. A weir equation can be used to determine the depth of flow over the structure if 

necessary.  

 

1. Rock Check Dams: Where long-term or permanent velocity control is desired, a rock check dam 

should be considered. Rock check dams should keyed into the bottom and sides of the channel a 

minimum of 6 inches and placed on a blanket of engineering fabric. Typical rock check dams are 

a minimum of 2 feet high with 1.5:1 side slopes. An overflow in the center of the check dam 

should be 6 inches lower than the sides to prevent flows from eroding the sides of the channel. 

These dimensions are approximate and may be modified based on individual needs and for larger 

flows. However, heights much greater than 2 feet increase the potential for scour on the 

downstream side of the dam. For larger check dams, additional channel protection may be 

required on the downstream side. 

 

The aggregate used should be large enough to prevent the flows from pushing individual stones 

downstream. A 6 inch erosion stone is normally sufficient for smaller rock checks. For larger 

check dams, or if failures occur, larger Class D material may be used. 

 

Refer to SUDAS Specification Figure 9040.107. 

 

2. Silt Fence: Silt fence is often used incorrectly as a check dam under moderate or high flows. Silt 

fence may be used as a check dam where the flow rate is low (less than 1 cfs). When installed, silt 

fence checks should be constructed across the channel with the ends secured up the banks to 

prevent flows from bypassing around the sides. See Section 7E-14 for additional information on 

this application.  

 

The pressure of ponded water and sediment against the upstream face of the silt fence can pull the 

buried portion out of the ground resulting in undermining. Adding mulch, straw bales, or wattles 

along the upstream face can relieve some of the sediment pressure against the fence and is 

recommended to help prevent failures. If failures still occur with these additional practices, the 

silt fence should be replaced with a different practice. 
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3. Manufactured Devices: Triangular-shaped manufactured check dam products should be 

designed and installed according to their manufacturer’s recommendations. These products 

require secure anchoring to the ground to keep them in place and may require the installation of a 

rolled erosion control product (RECP) below them. When installed, manufactured checks should 

be constructed across the channel with the ends located higher up on the banks to prevent flows 

from bypassing around the sides. 

 

4. Erosion Control Blanket Pillow Checks: ECB pillow checks are formed by folding a 12 to16-

inch length of erosion blanket over on itself and securing it with long staples or wooden stakes. 

The shallow humps created by the folded ECB interrupt and slow flows. These “pillows” should 

be spaced at 50-foot intervals for flat slopes with a tighter 15 to 20-foot spacing for steeper 

slopes.  

 

5. Fiber Logs: Fiber logs include straw wattles, wood excelsior logs, and compost filter tubes which 

can be used to create mini-check dams. These products are available in several different 

diameters. When installed, fiber log checks should be constructed across the channel in a half-

moon shape with the center pointed downstream and the ends secured up the banks to prevent 

flows from bypassing around the sides.  

 

Installing fiber log checks on top of an RECP greatly enhances their performance and is highly 

recommended. The effectiveness of fiber logs as check dams by themselves is more limited than 

other products, but they can be an effective alternative for very low flow situations or for use on 

frozen ground when other practices cannot be effectively installed.  

 

6. Rock/Sandbags: Rock/sandbags are relatively low-cost and easy to install, move, and reuse. The 

bags may be constructed from a variety of porous fabrics, and are filled with clean, poorly-graded 

gravel. Rock/sandbags are a good short-term solution where concentrated flows are causing 

erosion.  

 

C. Application 
 

Achieving the proper spacing is the most important aspect of check dam design. The spacing between 

structures is dependent on the height of the check dam, and the grade of the waterway. To protect the 

channel between the check dams, the devices should be spaced such that the elevation of the toe of 

the upstream check dam is equal to the elevation of the crest of the downstream check dam. This 

allows the water between the check dams to pond, resulting in a greatly reduced flow velocity. 

 

As a rule, check dams should not be spaced closer than 20 feet to allow for proper maintenance. If 

check dams are not spaced as noted above, or if slopes and check dam height call for a spacing closer 

than 20 feet, a Rolled Erosion Control Product or Turf Reinforcement Mat should be provided in 

between the check dams to provide additional stabilization for the channel surface.  
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Figure 7E-7.01: Typical Check Dam Spacing 

(From SUDAS Specifications Figure 9040.106) 
 

 
 

Table 7E-7.01: Spacing and Longevity of Various Check Dams 

    

Check Dam Type 
Spacing for Various Ditch Slopes Slope 

Applications 
Longevity* 

Up to 2% 3-5% 6-9% 10-15% 

Rock (2’) 100 67-40 33-22 20-13 Up to 15% > 2 years 

Silt Fence (24”) 75 50-35 25-17 15-10 Up to 15% Up to 1 year 

Triangular sediment dike (10”) 42 28-17 14-19 8-6 Up to 15% 1-2 years 

Fiber Logs - wood (9”) 38 25-15 12-8 7-5 Up to 15% 1-2 years 

Fiber Logs - wood (12”) 50 33-20 17-11 10-7 Up to 15% 1-2 years 

Fiber Logs - straw (9”) 38 25-15 12-8 7-5 Up to 15% Up to 6 months 

Fiber Logs - straw (12”) 50 33-20 17-11 10-7 Up to 15% Up to 6 months 

Fiber Logs - compost (8”) 33 22-13 11-7 7-4 Up to 15% Up to 1 year 

Fiber Logs - compost (12”) 50 33-20 17-11 10-7 Up to 15% Up to 1 year 

Fiber Logs - compost (18”) 75 50-30 25-17 15-10 Up to 15% Up to 1 year 

ECB Pillow Check 50 15-20 N/A N/A N/A Up to 6 months 

Rock Bags  Varies depending on size Up to 1 year 
 

*Longevity is highly dependent on weather; maintenance may be required at more frequent intervals. 

 

D. Maintenance 
 

Check dams should be inspected for damage every seven calendar days or after any significant 

rainfall until final stabilization is achieved. Sediment should be removed when it reaches one-half of 

the original dam height. Upon final stabilization of the site, any temporary check dams should be 

removed, including any stone that has been washed downstream, and any bare spots stabilized. 

 

E. Time of Year 
 

Check dams function on a year-round basis. 

 

F. Regional Location 
 

Check dams should be designed to account for the individual characteristics of each site. 
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  BENEFITS  

    L M H  

  Flow Control      
        

  Erosion Control      
        

  Sediment Control      
        

  Runoff Reduction      
        

  Flow Diversion      

        
Source: Clackamas County, 2000     

 

Description: A diversion berm is a constructed practice intended to divert off-site flow away from disturbed areas 

(or areas to be disturbed) to prevent erosion or to direct sediment-laden runoff to sediment control practices such 

as sediment traps or basins for treatment. Typically constructed from compacted earth. 

 

Typical Uses: Diversion berms are used to intercept surface flows and divert runoff away from disturbed areas 

and environmentally sensitive areas such as wetlands and waterways. Diversion berms can be constructed along 

slopes to reduce the slope length, intercepting and carrying runoff to a stable outlet point or sediment control 

structure. 

 

Advantages: 

• Reduces the volume of flow across disturbed areas, thereby reducing the potential for erosion. 

• Breaks up the concentration of water on long slopes. 

• Maintaining a separation between clean water and sediment-laden water allows sediment basins and traps to 

function more efficiently. 

• Easily constructed with equipment found on most construction sites. 

 

Limitations: 

• High flow velocities can erode the diversion structure. 

• Diversion structures must be stabilized immediately after installation, necessitating careful planning to ensure 

vegetation will establish. 

• Equipment operators may drive over berms, damaging the practice. 

 

Longevity: One year or longer if properly stabilized 

 

SUDAS Specifications: Refer to Section 9040, 3.11 
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A. Description/Uses 
 

Diversion Berms are used to temporarily divert water around an area that is under construction or is 

being stabilized. Specific applications include perimeter control, diversion away from disturbed 

slopes, and diversion of sediment-laden water to treatment facilities. 

 

As a perimeter control, temporary berms may be constructed above large, disturbed areas to divert 

upstream run-on around the site. This serves several purposes. First, the amount of runoff flowing 

over the disturbed area is reduced, reducing the erosion potential. Secondly, clean water can be 

separated from sediment-laden water and can be passed through or around the site. Sediment-laden 

water can be directed to a sediment trap or basin for treatment. Separating the upstream runoff from 

the sediment-laden water allows the designer to reduce the required size of the sediment removal 

structure, and allows the structure to work more efficiently. 

 

On long slopes, diversion berms can be constructed at regular intervals to trap and divert sheet flow 

before it concentrates and causes rill and gully erosion. 

 

B. Design Considerations 
 

Diversion structures should be designed to carry peak flows from the 2 year, 24 hour storm. 

 

The depth of the diversion should be based upon the design capacity, plus an additional 4 inches of 

freeboard. The minimum depth provided should be 18 inches. This may be provided solely by a berm 

or developed with a combination of berm and swale. The shape of the diversion may be parabolic, 

trapezoidal, or V-shaped, with side slopes of 2:1 or flatter. 

 

The minimum slope of the diversion structure should be sufficient to carry the design flow. The 

maximum slope of the diversion is limited by the permissible velocities of flows within the structure, 

as shown in Table 7E-8.01. Since any existing vegetation will likely be destroyed during construction 

of the diversion structure, the bare surface situation should be considered for most applications or the 

practice should be stabilized immediately with seed and mulch, sod, RECP, or other means. 

 

1. Materials: Soil diversion berms can typically be constructed during mass-grading operations by 

shaping and compacting on-site soils into a trapezoidal ridge. Soils used for diversion berms 

should be free of roots, large rocks, and vegetation, and not have a sand content of more than 70 

percent. On-site topsoil could be stockpiled as a diversion berm until it is required elsewhere on 

the site.  

 

2. General Guidelines: 

 

a. Diversion berms should be trapezoidal with a bottom width of five to seven feet, a minimum 

height of 2 feet, and side slopes of 2:1. 

 

b. When possible, diversion berms should be placed away from the toe of a slope on the flattest 

area possible to allow concentrated flow to dissipate into sheet flow and to provide a greater 

storage area for sediment. 

 

c. Diversion berms should not be used in areas of concentrated flows such as ditches, swales, or 

around pipe outlets. 
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3. Slope Control: 

 

a. When installed on slopes, diversion berms should be installed along the contour of the slope, 

perpendicular to sheet flow, with the ends turned up to prevent flows from bypassing the 

berm. 

 

b. Where diversion berms are installed to re-route flow to other areas, and water is intended to 

flow along the toe of the berm, erosion protection may be required, especially if surface 

vegetation is in poor condition or has been removed. 

 

Table 7E-8.01: Maximum Longitudinal Slope for Diversion Berm 
 

Soil Type 

Permissible Slope 

SurfaceVegetation 

Bare Poor Fair Good 

 Sand, silt, sandy loam, and silty, loam 0.3% 0.75% 1.5% 4% 

 Sandy clay, loam, and sandy clay, loam 0.5% 1.5% 4% 7.5% 

 Clay 0.75% 3.0% 6% 10% 
 

Source: Adapted from Smoot, 1999 
 

C. Application 
 

Diversion berms should be used around the perimeter of sites to prevent run-on of off-site flows over 

disturbed ground. In addition, diversion berms may be used on-site to direct sediment-laden water to 

sediment removal practices. 

 

D. Maintenance 
 

Surface erosion should be repaired and the surface stabilized. If concentrated flows are bypassing or 

breaching the berm, it should be enlarged or augmented with additional erosion and sediment control 

practices.  

 

E. Time of Year 
 

When diversion structures are constructed during times when vegetation cannot be established to 

stabilize the surface, alternative stabilization methods such as sodding or matting may be required. 

 

F. Regional Location 
 

As mentioned above, the allowable velocity within the diversion structure is based on the soil 

characteristics of the site. Silty and sandy soils are more prone to erosion than clay soils. However, 

with the proper design and stabilization methods, diversion structures may be used in all appropriate 

locations. 
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  BENEFITS  

    L M H  

  Flow Control      
        

  Erosion Control      
        

  Sediment Control      
        

  Runoff Reduction      
        

  Flow Diversion      

        

    

Source: City of Waukee     

 

Description: Sediment basins, like sediment traps, are temporary structures that are used to detain sediment-laden 

runoff long enough to allow a majority of sediment to settle out. Sediment basins are larger than sediment traps, 

serving drainage areas between 5 and 100 acres. 

 

Sediment basins use a release structure to control the discharge, and normally have an emergency spillway to 

release the flow from larger storms. If properly planned, the basins may also serve as permanent stormwater 

management facilities, such as detention basins or permanent sediment removal structures. 

 

Typical Uses: Used below disturbed areas where the contributing drainage area is greater than 5 acres. Basins 

require significant space and the appropriate topography for construction. 

 

Advantages: 

• Can greatly improve the quality of runoff being released from a site by removing suspended sediment on a 

large-scale basis. 

• May be designed as a permanent structure to provide future detention, or for long-term water quality 

enhancement. 

 

Limitations: 

• Large in both area and volume. 

• Use is somewhat dependent on the topography of the land. 

• Must be carefully designed to account for large storm events. 

• Not to be located within live streams. 

• May require protective fencing. 

 

Longevity: 18 months; may be converted to a permanent feature 

 

SUDAS Specifications: Refer to Section 9040, 2.11 and 3.15 

 

 

 

https://intrans.iastate.edu/app/uploads/sites/15/2020/02/9040.pdf#page=11
https://intrans.iastate.edu/app/uploads/sites/15/2020/02/9040.pdf#page=20
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A. Description/Uses 
 

Sediment basins, like sediment traps, are temporary structures used to detain runoff so sediment will 

settle before it is released. Sediment basins are much larger than sediment traps, serving drainage 

areas up to 100 acres. If properly planned and designed, sediment basins can be converted to 

permanent stormwater management facilities upon completion of construction. 
 

B. Design Considerations 
 

Adequate storage volume is critical to the performance of the basin. Sediment basins that are 

undersized will perform at much lower removal efficiency rates. Sediment basin volumes and 

dimensions should be sized according to the criteria in Section 7D-1. 
 

Proper erosion controls need to be implemented within the sediment basin itself to limit erosion of the 

side slopes which can contribute to the need for increased clean out frequency. The primary method 

of erosion control within a sediment basin should be to provide vegetative cover over the side slopes. 

Depending on how water enters the basin and the side slopes of the basin, additional flow controls 

such as filter socks may also be necessary. It is not necessary to stabilize the collected sediment at the 

bottom of the basin while it is actively in service as it is recognized that this material will need to be 

removed. 

 

A sediment basin consists of several components for releasing flows: a principal spillway, a 

dewatering device, and an emergency spillway. The principal spillway is a structure designed to pass 

a given design storm. It also contains a de-watering device that slowly releases the water contained in 

the temporary dry storage. An emergency spillway may also be provided to safely pass storms larger 

than the design storm. 
 

1. Principal Spillway: The principal spillway consists of a vertical riser pipe connected at the base 

to a horizontal outlet pipe. The outlet pipe carries water through the embankment and discharges 

beyond the downstream toe of the embankment. 
 

The first step in designing a principal spillway is to set the overflow elevation of the riser pipe. 

The top of the riser should be set at an elevation corresponding to a storage volume of 3,600 

cubic feet per acre of disturbed ground. When an emergency spillway is provided, this elevation 

should be a minimum of 1 foot below the crest of the emergency spillway. If no emergency 

spillway is used, the top of the riser should be set at least 3 feet below the top of the embankment. 
 

The next step is to determine the size of the riser and outlet pipes required. These pipes are sized 

to carry the peak inflow, Qp, for the design storm. If an emergency spillway will be included, the 

principal spillway should be designed to handle the peak inflow for a 2 year, 24 hour storm, 

without exceeding the elevation of the emergency spillway. If an emergency spillway is not 

included, the principal spillway must be designed to pass the 25 year storm, with at least 2 feet of 

clearance between the high-water elevation and the top of the embankment. Peak inflow flow 

rates should be determined according to the methods described in Chapter 2. The peak rate should 

account for the lack of vegetation and high runoff potential that is likely to occur during 

construction. 
 

The riser size can be determined using the following equations. The flow through the riser should 

be checked for both weir and orifice flow. The equation, which yields the lowest flow for a given 

head, is the controlling situation. 
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Weir Flow Orifice Flow 

Equations 7E-12.01 and 7E-12.02 
2

3

hd5.10Q =  
gh2A6.0Q =  

 

Where: 
 

Q = Inlet capacity of the riser, cfs 

d = Riser diameter, ft 

h = Allowable head above the top of riser, ft 

A = Open area of the orifice, ft2 

g = Acceleration of gravity, (32.2 ft/s2) 

 

The allowable head is measured from the top of the riser to the crest of the emergency spillway or 

the crest of the embankment if no emergency spillway is provided. Refer to Figures 9040.113 and 

9040.114 in the SUDAS Specifications. 

 

2. Outlet Barrel: The size of the outlet barrel is a function of its length and the total head acting on 

the barrel. This head is the difference in elevation of the centerline of the outlet of the barrel and 

the maximum elevation of the water (design high water). The size of the outlet barrel can be 

determined using Chapter 2 for culvert design. 

 

3. Anti-vortex Device: An anti-vortex device should be installed on top of the riser section to 

improve the flow characteristics of water into the principal spillway, and prevent floating debris 

from blocking the spillway. 

 

There are numerous ways to protect concrete pipe including various hoods, grates, and rebar 

configurations that are part of the project-specific design, and will frequently be part of a 

permanent structure. 

 

The design information provided in the following detail and table are for corrugated metal riser 

pipes. 

 

The riser pipe needs to be firmly attached to a base that has sufficient weight to prevent flotation 

of the riser. The weight of the base should be designed to be at least 1.25 times greater than the 

buoyant forces acting on the riser at the design high water elevation. 

 

A base typically consists of a poured concrete footing with embedded anchors to attach to the 

riser pipe to anchor it in place. 

 

Refer to Figure 9040.116 in the SUDAS Specifications. 

 

4. Dewatering Device: The purpose of the dewatering device is to release the impounded runoff in 

the dry storage volume of the basin over an extended period. This slow dewatering process 

detains the heavily sediment-laden runoff in the basin for an extended time, allowing sediment to 

settle out. The dewatering device should be designed to draw down the runoff in the basin from 

the crest of the riser to the wet pool elevation over at least 6 hours. 

 

One common method of dewatering a sediment basin is to perforate the riser section to achieve 

the desired draw-down of the dry storage volume. Riser pipes with customized perforations to 

meet individual project requirements can be easily fabricated from a section of corrugated metal 

pipe. The contractor or supplier can drill holes of the size, quantity, and configuration specified 

on the plans. The lower row of perforations should be located at the permanent pool elevation 
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(top of the wet storage volume). The upper row should be located a minimum of 3 inches from 

the top of the pipe (principal spillway elevation). 

 

Dewatering device design begins by determining the average flow rate for a 6 hour drawdown 

time. Once the average discharge is known, the number and size of perforations required can be 

determined. To calculate the area of the perforations, a single rectangular orifice that extends 

from the wet pool elevation to the proposed elevation of the top row of holes (a minimum of 3 

inches below the principal spillway) is assumed. 

 

Next, the average head acting on the rectangular orifice as the basin is dewatered is determined. 

This average head is approximated by the following equation: 

 

( )
2

cP

a

hh
h

−
=    Equation 7E-12.03 

Where: 

 

ha = Average head during dewatering 

hp = Maximum head (between the wet pool and principal spillway) 

hc = Distance between the wet pool elevation and the centroid of the orifice, ft 

 

Figure 7E-12.01: Theoretical Discharge Orifice for Design of Perforated Risers 
 

 
 

Once the average head is known, the area of the rectangular orifice is sized according to Equation 

7E-12.04 to provide the average flow rate for the 6 hour drawdown. Providing evenly spaced 

perforations that have a combined open area equal to that of the calculated rectangular orifice, 

will provide the desired discharge rate for a 6 hour drawdown. 

 

 

 

 

Where:  

A = Total area of the orifices, sf 

ha = Average head acting on the orifice (Equation 7E-12.03) 

Qa = Average flow rate required for 6-hour drawdown, cfs 

Q = S/21,600 sec. (6 hour drawdown only) 

S = Dry storage volume required, cf 

 

( ) 2
1

26.0 a

a

hg

Q
A


=  Equation 7E-12.04 
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The number and diameter of the holes are variable. The diameter selected should be a minimum 

of 1 inch to minimize clogging, and should be a multiple of 1/4 of an inch. The perforation 

configuration should consist of a minimum of three horizontal rows and two vertical columns of 

evenly spaced perforations. Selecting a combination of hole diameter and number of holes is a 

trial and error process. Once the configuration is determined, the required information should be 

specified on the plans. 

 

An alternative to the traditional riser is to provide a skimmer device that floats on the surface of 

the water in the basin. The skimmer is made of a straight section of PVC pipe equipped with a 

float and attached with a flexible coupling to an outlet at the base of the riser. Because the 

skimmer floats, it rises and falls with the level of the water in the basin and drains only the 

cleanest top layer of runoff. Sediment removal rates from basins equipped with skimmers are 

significantly more effective than with a perforated riser or orifice. 

 

Depending on the elevation of the outlet, the skimmer device may need to be supported to prevent 

the device from drawing the basin down below the wet storage elevation. This can be 

accomplished utilizing a pile of riprap or a simply constructed stand placed on the bottom of the 

basin and secured against movement and flotation. 

 

Skimming devices are normally proprietary. Discharge information should be obtained from the 

manufacturer. 

 

Figure 7E-12.02: Example Skimmer for Drawdown of Wet Storage 
 

 

 
 

Source: Penn State University 
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5. Emergency Spillway: An emergency spillway acts as an overflow device for a sediment basin by 

safely passing the large, less frequent storms through the basin without damage to the 

embankment. It also acts in case of an emergency such as excessive sedimentation or damage to 

the riser that prevents flow through the principal spillway. The emergency spillway should consist 

of an open channel constructed adjacent to the embankment over undisturbed material, not fill. 

This channel should be stabilized with matting, seeding, or sodding. 

 

Where conditions will not allow the construction of an emergency spillway on undisturbed 

material, the spillway may be constructed on top of the embankment and protected with non-

erodible material such as erosion stone. 

 

An evaluation of the site and downstream conditions must be made to determine the feasibility of, 

and justification for, the incorporation of an emergency spillway. In some cases, the site 

topography does not allow a spillway to be constructed in undisturbed material, and the 

temporary nature of the facility may not warrant the cost of disturbing more acreage to construct 

and armor an emergency spillway. The principal spillway should then be sized to convey a 25 

year storm event, providing 2 feet of freeboard between the design high water elevation and the 

top of the embankment. If the facility is designed to be permanent, the added expense of 

constructing and armoring an emergency spillway may be justified. 

 

When an emergency spillway is required, it should be designed to safely pass the 25 year design 

storm with a minimum of one-foot clearance between the high water elevation and the top of the 

basin embankment. Since the principal spillway is only designed to carry the 2 year event, the 

emergency spillway must carry the remainder of the 25 year event. 

 

p25e QQQ −=  Equation 7E-12.05 

 

Where: 

 

Qe = Required emergency spillway capacity, cfs 

Q25 = 25-year, 24 hour peak flow, cfs 

Qp = Principal spillway capacity at high water elevation, cfs 

 

Based upon the flow requirements, Table 7E-12.01 can be used to determine the minimum width 

of the emergency spillway (b), the minimum slope of the exit channel (S), and the minimum 

length of the existing channel (X). 

 

A control section at least 20 feet in length should be provided to determine the hydraulic 

characteristics of the spillway, according to Table 7E-12.01. The control section should be a level 

portion of the spillway channel at the highest elevation in the channel. If the length and slope of 

the exit channel indicated in Table 7E-12.01 cannot be provided, alternative methods of 

evaluating the spillway must be conducted. 
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Figure 7E-12.03: Typical Sediment Basin Emergency Spillway 
 

 
 

Source: Roberts, 1995 
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Table 7E-12.02: Design Data for Earthen Emergency Spillways 
 

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Q 6 7 8 10 11 13 14 15 17 18 20 21 22 24 25 27 28
V 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7
S 3.9 3.9 3.9 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8
X 32 33 33 33 33 33 33 33 33 33 33 33 33 33 33 33 33
Q 8 10 12 14 16 18 20 22 24 26 28 30 32 34 35 37 39
V 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
S 3.7 3.7 3.7 3.7 3.6 3.7 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
X 36 36 36 36 36 36 37 37 37 37 37 37 37 37 37 37 37
Q 11 13 16 18 2 23 25 28 30 33 35 38 41 43 44 46 48
V 3.2 3.2 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3
S 3.5 3.5 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4
X 39 40 40 40 41 41 41 41 41 41 41 41 41 41 41 41 4
Q 13 16 19 22 26 29 32 35 38 42 45 46 48 51 54 57 60
V 3.5 3.5 3.5 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
S 3.3 3.3 3.3 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2
X 44 44 44 44 45 45 45 45 45 45 45 45 45 45 45 45 45
Q 17 20 24 28 32 35 39 43 47 51 53 57 60 61 68 71 75
V 3.7 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8
S 3.2 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1
X 47 47 48 48 48 48 48 48 48 48 49 49 49 49 49 49 49
Q 20 24 29 33 38 42 47 51 56 61 63 68 72 77 81 86 90
V 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
S 3.1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
X 51 51 51 51 52 52 52 52 52 52 52 52 52 52 52 52 52
Q 23 28 34 39 44 49 54 60 65 70 74 79 84 89 95 100 105
V 4.2 4.2 4.2 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
S 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
X 55 55 55 55 55 55 55 56 56 56 56 56 56 56 56 56 56
Q 28 33 40 45 51 58 64 69 76 80 86 92 98 104 110 116 122
V 4.4 4.4 4.4 4.4 4.4 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
S 2.9 2.9 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
X 58 58 59 59 59 59 59 59 60 60 60 60 60 60 60 60 60
Q 32 38 46 53 58 65 73 80 86 91 99 106 112 119 125 133 140
V 4.5 4.6 4.6 4.6 4.6 4.6 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7
S 2.8 2.8 2.8 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7
X 62 62 62 63 63 63 63 63 63 63 63 64 64 64 64 64 64
Q 37 44 51 59 66 74 82 90 96 103 111 119 127 134 142 150 158
V 4.5 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9
S 2.8 2.7 2.7 2.7 2.7 2.7 2.7 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6
X 65 66 66 66 66 67 67 67 67 67 67 68 68 68 68 68 69
Q 41 50 58 66 75 85 92 101 108 116 125 133 142 150 160 169 178
V 4.8 4.9 4.9 5 5 5 5 5 5 5 5 5 5 5 5.1 5.1 5.1
S 2.7 2.7 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.5 2.5 2.5
X 69 69 70 70 71 71 71 71 71 71 71 72 72 72 72 72 72
Q 46 56 65 75 84 94 104 112 122 132 142 149 158 168 178 187 197
V 5 5.1 5.1 5.1 5.1 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
S 2.6 2.6 2.6 2.6 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
X 72 74 74 75 75 76 76 76 76 76 76 76 76 76 76 76 76
Q 52 62 72 83 94 105 115 126 135 145 156 167 175 187 196 206 217
V 5.2 5.2 5.2 5.3 5.3 5.3 5.3 5.4 5.4 5.4 5.4 5.4 5.4 5.4 5.4 5.4 5.4
S 2.6 2.6 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
X 76 78 79 80 80 80 80 80 80 80 80 80 80 80 80 80 80
Q 58 69 81 93 104 116 127 138 150 160 171 182 194 204 214 226 233
V 5.3 5.4 5.4 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.6 5.6 5.6 5.6 5.6 5.6
S 2.5 2.5 2.5 2.5 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4
X 80 82 83 84 84 84 84 84 84 84 84 84 84 84 84 84 84
Q 64 76 88 102 114 127 140 152 164 175 188 201 213 225 235 246 260
V 5.5 5.5 5.5 5.6 5.6 5.6 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7
S 2.5 2.5 2.5 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4
X 84 85 86 87 88 88 88 88 88 88 88 88 88 88 88 88 88
Q 71 83 97 111 125 138 153 164 178 193 204 218 232 245 256 269 283
V 5.6 5.7 5.7 5.7 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.9 5.9 5.9 5.9 5.9 5.9
S 2.5 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3
X 88 90 91 91 91 91 91 92 92 92 92 92 92 92 92 92 92

Q=Spillway Capacity, cfs    V=Velocity, fps

S=Minimum downstream embankment slope, % X=Minimum length of the exit channel, ft

Bottom Width (b) in feet

0.5

1.0

1.2

Spillway 

Variables

Stage

(Hp) in feet

0.6

1.3

0.9

Data to the right of the heavy vertical lines should be used with caution, as the resulting sections will

1.7

1.5

0.7

0.8

be either poorly proportioned, or have velocities in excess of 6 feet per second

1.1

1.9

2.0

1.6

1.8

1.4

 

 

Source: Roberts, 1995 
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In addition to checking the capacity of the spillway, the discharge velocity should also be 

considered. The allowable velocity for vegetated channels or channels lined with a turf 

reinforcement mat should be carefully analyzed. See Section 7E-23 and 7E-18 for information on 

permissible velocities. For non-erodible linings such as concrete or rip rap, design velocities may 

be increased. 

 

6. Anti-seep Collars: Anti-seep collars help prevent water from flowing along the interface 

between the outlet barrel and the embankment. This movement of water can, over time, 

destabilize the embankment, causing it to wash out or burst. 

 

Anti-seep collars are not typically required for temporary sediment basins. However, when the 

height of the embankment exceeds 10 feet, or the embankment material has a low silt-clay 

content, anti-seep collars should be used. 

 

For structures that are to become permanent wet ponds, the use of a chimney drain or filter 

diaphragm is recommended in place of an anti-seep collar. A filter diaphragm consists of a layer 

of porous material running perpendicular to the outlet barrel which intercepts and controls water 

movement and fines migration within the embankment. Refer to the NRCS National Engineering 

Handbook, Part 628, Chapter 45 for design guidance and material selection for chimney drains 

and filter diaphragms.  

 

The first step in designing anti-seep collars is to determine the length of the barrel within the 

saturated zone. The length of the saturated zone is determined by the following: 

 

( ) 








−
++=

S

S
ZYLS

25.0
14       Equation 7E-12.06 

Where: 

 

Ls = Length of the barrel within the saturated zone, ft 

Y = Depth of water at principal spillway crest, ft 

Z = Slope of the upstream face of the embankment, Z ft H: 1 ft V. 

S = Slope of the barrel in ft per ft 

 

An increase in the seepage length along the barrel of 10% should be provided. Determine the 

length required to achieve this by multiplying Ls by 10% (0.10LS). This increase in length 

represents the total collar projection. This can be provided for by one or multiple collars. 

 

Choose a collar size that is at least 4 feet larger than the barrel diameter (2 feet in all directions). 

Calculate the collar projection by subtracting the pipe diameter from the collar size. Then 

determine the number of collars required by dividing the seepage length increase (0.10LS) by the 

collar projection. To reduce the number of collars required, the collar size can be increased. 

Alternatively, providing more collars can decrease the collar size. 

 

Collars should be placed at a maximum spacing of 14 times the minimum projection above the 

pipe, and a minimum spacing of 5 times the minimum projection. All collars should be located 

within the saturated zone. If spacing will not allow this, at least one collar should be located 

within the saturated zone. 

 

7. Enhanced Sediment Capture: As discussed above, sediment removal is achieved by providing 

time for sediment to settle out before the flow reaches the outlet. The design approach assumes 

flow through the basin is uniform; however, currents within the basin can develop which allow 

for short-circuiting of the flow path from the basin inlet directly to the outlet. 
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Figure 7E-12.04: Flow in Sediment Basin/Trap Short-Circuiting During Peak Runoff 
 

 
 

Source: NC State Extension 

 

a. Solid Baffles: A simple way to mitigate short-circuiting and lengthen the flow path within 

the sediment basin is by installing solid baffles. Silt fence, being inexpensive and readily 

available on most construction sites, can be constructed in a series of rows perpendicular to 

the flow. A notch or weir at alternating ends of each row, force flow along a back and forth 

pattern, increasing the flow length. Solid baffles should be designed according to the 

following guidelines:  

• The weir should be sized to accommodate the anticipated flows for the 2 year storm. For 

a 1 foot deep weir, the width of the weir in feet should equal the flow rate in cfs divided 

by three. 

• The weirs should be placed on opposite sides of each other, but not too close to the 

basin’s perimeter to keep the flow from eroding the basin’s sides. 

• The first bay should be easily accessible for maintenance as most of the sediment will 

accumulate in this area. 

 

Figure 7E-12.05: Solid Baffles to Lengthen Flow Path 
 

 
 

Source: NC State Extension 

  

b. Porous Baffles: Another effective method to improve a basin’s capture efficiency is to 

spread the flow uniformly across the width of the basin. One way to accomplish this is with a 

porous baffle. Porous baffles are installed perpendicular to the flow like solid baffles but 

without the weir. The porous nature of the baffle breaks up concentrated flows to prevent 

short circuiting while developing uniform flow through the baffle. This maximizes the cross-

sectional flow area through the basin, minimizing flow velocity. This combination increases 

sediment deposition and makes porous baffles even more effective than solid baffles. 
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Porous baffles can be constructed from TRM or RECP blankets constructed of coir or wood 

excelsior. These blankets should be attached to steel posts and firmly anchored. The top of 

the blankets can be secured to a rope or wire stretched across the installation if they begin to 

sag.  

 

8. Safety Fence: Depending on the depth, location, and local ordinances, a safety fence and 

appropriate signing may be required around the sediment basin. 

 

9. Additional Considerations: Sediment basins that are more than 10 feet high, or which have 

storage capacities above 10 acre-feet may require review and approval from the Iowa DNR per 

IAC 567-71.3. A vast majority of temporary sediment basins will not fall under these regulations. 

Basins that are intended to become permanent features are more likely to require this review. 

 

C. Application  
 

1. Standalone Basins: On some construction sites, sediment basins are installed as a temporary 

facility, separate from any permanent, post-construction, stormwater management facilities. In 

these situations, the sediment basin is installed and maintained during active grading operations 

and removed upon completion and permanent stabilization of the site.  

 

2. Combination Stormwater Management / Sediment Basins: Many residential or commercial 

subdivisions experience re-disturbance of the ground while individual lot grading and building 

construction take place. This intermittent disturbance can last several years until full build-out of 

the site is achieved. In these situations, it may be prudent to incorporate a temporary sediment 

basin within a permanent, post-construction, stormwater management facility.  

 

This approach can be successfully implemented with careful planning and coordination with the 

developer, future owner(s), and jurisdiction concerning maintenance after initial grading and 

removal upon full buildout. The following should be considered: 

 

a. Outlet: A perforated riser or skimmer device can be temporarily connected to the stormwater 

management outlet structure or the stormwater management outlet structure can be 

temporarily plugged and a separate outlet provided for the sediment control drawdown outlet.  

 

b. Wet Storage: Regardless of the type of sediment control outlet provided, care must be taken 

to maintain the required “wet storage” volume in the bottom of the dry basin. A skimmer may 

need to be supported and the bottom of the dry basin may need to be over-excavated to 

provide this volume.  

Figure 7E-12.06: Porous Baffles Develop Uniform Flow 
 

 
 

Source: NC State Extension 
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c. Overflow: Ensure that the emergency/auxiliary overflow is not impeded. The sediment 

control outlet will likely restrict discharge rates more than the normal stormwater 

management outlet control structure. This will result in increased ponding and a greater 

likelihood of engaging the emergency/auxiliary overflow during moderate to large storm 

events.  

 

d. Removal: Upon completion of the development, the sediment control structure, accumulated 

sediment, and any temporary pipe plug must be removed. The stormwater management 

facility must be restored to its intended purpose, and the site stabilized.  

 

It must be clear which party will be responsible for this work as it will likely fall upon 

someone other than the original contractor or developer. Generally, this will be the party 

responsible for the permanent ownership and maintenance of the stormwater management 

facility. These responsibilities must be clearly stated within any development agreements or 

purchase agreements. 

 

D. Maintenance  
 

Maintenance and cleanout frequencies for sediment basins depend greatly on the amount of 

precipitation and sediment load arriving at the basin. During inspections, the embankment should be 

reviewed for signs of seepage, settlement, or slumping. These problems should be repaired 

immediately. Sediment should be removed from the basin when it accumulates to one-half of the wet 

storage volume. 

 

During sediment cleanout, trash should be removed from the basin, and the dewatering device and 

riser pipe should be checked and cleared of any accumulated debris. 

 

E. Design Example  
 

Assume a construction site has 12 acres of disturbed ground which drains to a common location. In 

addition, 8 acres of off-site area drains through the construction site. Due to site restrictions, the 8 

acres of off-site drainage cannot be routed around the site. Design a temporary sediment basin, with 

an emergency spillway, to handle and treat the runoff from the 20 acre site. 

 

Solution: 

 

1. Basin Volume: The Iowa DNR NPDES General Permit No. 2 requires a minimum storage 

volume of 3,600 cubic feet of storage per acre drained. 

 

Therefore: 20 acres x 3,600 cf = 72,000 cf. 

 

According to Section 7D-1, D, 3, this volume should be split equally between wet and dry storage 

(36,000 cf each). 

 

For the remaining calculations, assume that a basin has been sized and laid out to provide the 

following elevations: 

 

Elevation A (Bottom of Basin) = 100 

Elevation B (Wet Storage) = 103.0 

Elevation C (Dry Storage) 105.0 

Elevation D (Invert of emergency spillway) = 106.5 

Elevation E (Top of embankment) = 108.5 

 

https://intrans.iastate.edu/app/uploads/sites/15/2020/03/7D-1.pdf#page=7
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2. Size the Principal Spillway (Riser): From TR-55, using the methods described in Chapter 2 - 

Stormwater, assume the peak inflow from the 2 year, 24 hour storm is 41 cfs. 

 

To determine the required diameter of the principal spillway, the available head elevation above 

the spillway must be determined. From the elevation information provided above, the principal 

spillway is at elevation 105.0, and the invert of the emergency spillway is at elevation 106.5. 

Based on this, the allowable head is 1.5 feet (106.5-105.0). 

 

The diameter of the principal spillway (riser) is found by trial and error process, with the weir and 

orifice equations: 

 

Try a 24 inch diameter riser: (d=2 ft, A=3.14 ft2) 

 

Weir Flow Orifice Flow 

2

3

hd5.10Q =  
gh2A6.0Q =  

395.125.10 2

3

==Q cfs 195.12.32214.36.0 ==Q cfs 

 

The lower flow rate (orifice) controls at 19 cfs. The design flow rate was 41 cfs; therefore, the 

proposed 24 inch riser is too small. Try a larger diameter. 

 

Try a 36 inch diameter riser. (d=3’, A=7.1 ft2) 

 

Weir Flow Orifice Flow 

585.135.10 2

3

==Q cfs 425.12.3221.76.0 ==Q cfs 

 

The lower flow rate (orifice) controls at 42 cfs. This is greater than the design flow. Select a 

36 inch diameter riser pipe for the principal spillway. 

 

3. Size the Dewatering Orifice: To dewater 36,000 cubic feet, the average discharge, Qa, is found 

as follows: 

 

7.1
60606

000,36
=


=aQ cfs. 

 

Next, determine the average head acting on the perforations during dewatering. Assume a 

rectangular orifice extends from the lowest set of perforations at the wet storage elevation 

(103.0), up to the upper row of perforations, 3 inches below the principal spillway  

(105.0-0.25 = 104.75). Based upon this, the maximum head, hp, is 2 feet (105-103) and the 

distance to the centroid of the orifice is 0.875 feet [(104.75-103)/2]. 

 

From Equation 7E-12.03, the average head acting on the openings is: 

 

( )
2

cP

a

hh
h

−
=  = 

( )
56.0

2

875.02
=

−
 feet 

 

Once the average head and average discharge are known, the total orifice area can be calculated 

from Equation 7E-12.04: 

 

https://intrans.iastate.edu/app/uploads/sites/15/2020/03/Chapter_02.pdf
https://intrans.iastate.edu/app/uploads/sites/15/2020/03/Chapter_02.pdf


Chapter 7 - Erosion and Sediment Control Section 7E-12 - Temporary Sediment Basin 

 

 14 DRAFT 

 

( ) 2
1

26.0 a

a

hg

Q
A


=

( )
47.0

56.02.3226.0

7.1

2
1
=


= sf 

 

Several perforation configurations could provide this area. One feasible selection would be to 

provide 18, 2 1/4 inch holes in three rows (6 holes per row). 

 

4. Size the Emergency Spillway: Since this basin will have an emergency spillway, the principal 

spillway (riser) was only designed only to carry the 2 year storm. Larger storms, which exceed 

the capacity of the principal spillway, will be carried by the emergency spillway. The emergency 

spillway will be designed to carry the 25 year storm event. 

 

From TR-55, using the methods described in Chapter 2 - Stormwater, assume the inflow from the 

25 year storm is 99 cfs. 

 

During high flow events, both the principal spillway and the emergency spillway will be 

bypassing flow from the basin. From step 2, the capacity of the principal spillway is 42 cfs. 

Therefore, from Equation 7E-12.05, the required capacity of the emergency spillway is as 

follows: 

 

57429925 =−=−= pe QQQ cfs 

 

The capacity of the emergency spillway must be at least 57 cfs. From the assumptions above, the 

difference in elevation between the invert of the emergency spillway, and the top of the 

embankment is 2 feet. Since a minimum of 1 foot must be provided between the design high-

water elevation and the top of the embankment, 1 foot of head is available for discharge across 

the spillway. 

 

From Table 7E-12.01, find the discharge (Q) that equals or exceeds the design value of 57 cfs. 

From the table, for 1-foot of head, move horizontally to the discharge value of 61 cfs. Moving 

vertically in the table, the corresponding width for a discharge of 61 cfs is 26 feet. 

 

5. Design Example Summary: 

 

Basin Volume: 72,000 cubic feet (split equally between wet and dry storage) 

 

Principal Spillway Diameter: 36 inches 

 

Dewatering Device: 18, 2 1/4 inch holes in 3 rows (6 holes per row) 

 

Emergency Spillway Width: 26 feet 

 

https://intrans.iastate.edu/app/uploads/sites/15/2020/03/Chapter_02.pdf
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Source:  North Carolina State University Extension     

 

Description:  A sediment trap is a temporary structure that is used to detain sediment-laden runoff from small 

drainage areas (less than 5 acres) long enough to allow sediment to settle out.  These devices are constructed by 

excavating a temporary pond to a pre-determined shape and volume.  A stone weir or spillway most commonly 

controls flow from the structure. 

 

Typical Uses:  Used to remove suspended soil particles before releasing runoff from a construction site.  

Normally located at the lowest point of a construction site. 

 

Advantages: 

• One of the most useful and cost-effective measures for treating sediment-laden runoff. 

• Helps control overall stormwater runoff for small storms, thus protecting streams and rivers. 

• Relatively easy and cost-effective to construct. 

 

Limitations: 

• May be large and require a substantial amount of site area. 

• Sediment traps may need to be eliminated before final stabilization on high-density sites because the 

occupied area is planned for development.  This may make it difficult to keep the sediment trap functioning 

during the entire construction phase.  

• Sediment traps are fairly ineffective at removing fine silts or clay particles. 

• Not designed to treat runoff during intense rainfall events, which can re-suspend sediment within the trap. 

 

Longevity:  18 months 

 

SUDAS Specifications:  Refer to Section 9040, 2.12 and 3.17 

 

 

 

 

 
 
 

  

https://intrans.iastate.edu/app/uploads/sites/15/2020/02/9040.pdf#page=12
https://intrans.iastate.edu/app/uploads/sites/15/2020/02/9040.pdf#page=21
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A. Description/Uses 
 

Sediment traps are temporary sediment control structures or ponds, having a simple outlet structure 

stabilized with engineering fabric and rip rap.  They are typically installed in a drainage way or other 

point of discharge downstream from a disturbed area. 

 

Sediment traps are one of the most reliable measures for treating sediment-laden runoff from small 

construction sites and may be considered the primary method of sediment removal for many sites. 

 

Sediment traps are highly effective at treating runoff from disturbed sites up to 5 acres.  For larger 

sites, multiple traps are recommended.  For disturbed areas greater than 10 acres, a sediment basin 

may be required (see Section 7E-12). 

 

B. Design Considerations 
 

1. Volume: Sediment trap volumes and dimensions should be sized according to the criteria in 

Section 7D-1.  A storage volume of 3,600 cf should be provided for every acre of disturbed 

ground.  This storage volume should be divided equally between wet storage and dry storage. 

 

2. Location: Sediment traps should be constructed at a low point, or at the point where concentrated 

flows leave the site.  The location should be reviewed to ensure that the trap can be easily 

accessed for cleanout and maintenance and that failure of the sediment trap will not cause a loss 

of life or property.  Sediment traps are often constructed in ditches or swales by excavating a 

small area to create a depression. 

 

3. Phasing: Construction phasing must be considered when locating sediment traps.  As 

construction progresses, the sediment trap may need to be removed to complete the proposed 

improvements.  Select a location that will allow the sediment trap to remain in service as long as 

possible.  If construction phasing does not allow a sediment trap to remain in service until final 

stabilization, the trap may need to be relocated. 

 

4. Embankment: The outlet for a sediment trap normally consists of a stone embankment which the 

runoff flows through.  The embankment slows the rate and velocity of the runoff, creating a 

temporary pond, which allows sediment to settle out.  Equations for calculating the flow through 

a porous medium, which would allow for exact sizing of the outlet, are available.  However, these 

equations require that the porosity of the stone be known.  In addition, an adjustment would need 

to be made to account for clogging of the voids over time.  These criteria are difficult to 

determine, therefore, it is recommended that the width of the embankment be based upon the 

drainage area as indicated in the following table: 

 

Table 7E-13.01:  Sediment Trap Sizing Guidelines 
 

Drainage  

Area (ac) 

Total 

Volume 

(ft3) 

Wet 

Volume 

(ft3) 

Dry 

Volume 

(ft3) 

Min. 

Depth 

(ft) 

Depth of 

Perm. 

Pool  

(ft) 

Min. 

Bottom 

Length 

(ft) 

Min. 

Bottom 

Width 

(ft) 

Weir 

Length 

(ft) 

1 3,600 1,800 1,800 2.5 1.5 46 23 4 

2 7,200 3,600 3,600 2.5 1.5 64 32 6 

3 10,800 5,400 5,400 3.5 2.0 68 34 8 

4 14,400 7,200 7,200 3.5 2.0 80 40 10 

5 18,000 9,000 9,000 3.5 2.0 92 46 12 
Assumes rectangular trap with 2:1 side slopes; minimum depth is from trap bottom to weir crest and includes both wet and dry storage.  Basin 

dimensions may be adjusted as long as volume requirements are met. 
 

Source:  Roberts, 1995 (FHWA) and Adapted from Minnesota Stormwater Manual 

https://intrans.iastate.edu/app/uploads/sites/15/2020/03/7E-12.pdf
https://intrans.iastate.edu/app/uploads/sites/15/2020/03/7D-1.pdf
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The stone embankment should be located at the low point of the basin.  The bottom of the stone 

embankment should equal the elevation of the top of the wet storage portion of the trap.  The 

stone embankment serves two purposes.  The porous nature of the crushed stone allows water to 

seep through the embankment, providing a means to dewater the dry storage volume of the trap 

after each rainfall event.  The top of the embankment serves as an overflow spillway to control 

the outlet of flows during large storm events. 

 

Construction of the stone embankment should begin by placing a layer of engineering fabric 

down to protect the underlying soils and help prevent them from being washed away.  Next, 

erosion stone, or a similarly-sized material, is placed over the filter fabric to create an 

embankment of the height and width required. 

 

5. Enhanced Sediment Capture: Enhanced sediment capture can be accomplished by 

incorporating solid or porous baffles into the trap. Refer to the Enhanced Sediment Capture 

discussion for Sediment Basins in Section 7E-12, B, 7. The same concepts of short-circuiting and 

enhanced capture for sediment basins can be applied to sediment traps. 

 

C. Application  
 

Sediment traps, in conjunction with other erosion control features, should be considered whenever 

more than 2 acres are disturbed.  If more than 5 acres are disturbed, a sediment basin should be 

considered.  If less than 2 acres are disturbed, sediment laden runoff may be controlled by other 

means such as silt fence or filtering products. 

 

Sediment trap volumes and dimensions should be sized according to the criteria in Section 7D-1.  

3,600 cf of storage should be provided for every acre of disturbed ground.  This storage volume 

should be divided equally between wet storage and dry storage. 

 

D. Maintenance  
 

Sediment traps must be cleaned out as sediment accumulates within the trap.  It is recommended to 

clean out the trap when it has lost one-half of the wet storage volume.  Upon completion of the 

project, the trap area should be backfilled and stabilized.  Alternatively, the trap may be converted to 

a permanent sediment basin or detention basin. 

 

Refer to SUDAS Specifications Figure 9040.118. 
 

https://intrans.iastate.edu/app/uploads/sites/15/2020/03/7D-1.pdf
https://intrans.iastate.edu/app/uploads/sites/15/2020/02/9040_118.pdf
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Description:  Silt fence is a temporary sediment barrier of geotextile fabric that is anchored into the ground and 

supported by posts on the downstream side of the fabric. Silt fences temporarily impound runoff and retain 

sediment onsite. They are most effective when designed to provide comprehensive water and sediment control 

throughout a construction site and if used in conjunction with erosion control practices. 

 

Typical Uses:  Used to control sheet flow runoff from disturbed land. May also be used to create a sediment trap 

for the removal of suspended particles from low volume concentrated flows. 

 

Advantages: 

• Widely used BMP due to ease of installation and availability of materials. 

• Relatively low cost. 

 

Limitations: 

• Ineffective against high flows. 

• Must be removed after final stabilization. 

• Could involve frequent maintenance related to removing accumulated silt behind the silt fence. 

• Wet ground may prohibit installation. 

 

Longevity:  Until sediment accumulates to one-half the height of the fence 

 

SUDAS Specifications:  Refer to Section 9040, 2.13 and 3.18 

 

 

 

 

 

 

https://intrans.iastate.edu/app/uploads/sites/15/2020/02/9040.pdf#page=12
https://intrans.iastate.edu/app/uploads/sites/15/2020/02/9040.pdf#page=21
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A. Description/Uses 
 

Silt fence is a temporary barrier used to remove sediment from runoff. The fence works by 

intercepting sheet flow from slopes, causing the runoff to pond behind the fence, thereby promoting 

deposition of sediment on the uphill side of the fence. 

 

Silt fence consists of a geotextile fabric that is trenched or sliced into the ground. The bottom of the 

fence is anchored into the ground by compacting the disturbed soil along both sides of the trench or 

slice. The top of the fence is attached to steel posts for support, creating a barrier to the flow of 

contaminated stormwater runoff. 

 

Silt fence is one of the most commonly used sediment control practices. As such, it is often used 

improperly, or installed incorrectly. It should be placed at regular intervals on slopes to impound 

water. Silt fence can also be used in ditches and swales to create a small sediment containment system 

or ditch check. However, use as a ditch check should be limited to minor ditches and swales due to 

the potential for blow-out or undermining of the silt fence by high flows. 

 

A common misconception among many designers is that the silt fence actually “filters” suspended 

particles from runoff. The effectiveness of silt fence is primarily derived from its ability to pond water 

behind the fence. This ponding action allows suspended particles to settle out on the uphill side of the 

fence. Particles are not removed by filtering the runoff through the fabric. 

 

B. Design Considerations 
 

1. Overland Flow: 

 

a. General Guidelines:  Silt fence for sediment and slope control should be installed along the 

contour of the slope (i.e. the entire length should be at the same elevation). At each end of the 

silt fence, a 20 foot segment should be turned uphill (“J” hook) to prevent ponded water from 

flowing around the ends of the silt fence. Individual sections of silt fence should be limited to 

200 foot lengths. This limits the impact if a failure occurs, and prevents large volumes of 

water from accumulating and flowing to one end of the installation, which may cause damage 

to the fence. 

 

b. Sediment Control:  When used for sediment control, silt fence should be located to 

maximize the storage volume created behind the fence. Larger storage volumes increase the 

sediment removal efficiency of the silt fence and decrease the required replacement/clean-out 

intervals. 

 

A common location to place silt fence for sediment control is at the toe of a slope. When used 

for this application, the silt fence should be located as far away from the toe of the slope as 

practical to ensure that a large storage volume is available for runoff and sediment. 

 

c. Slope Control:  Silt fence can be installed on a slope to reduce the effective length and limit 

the velocity of runoff flowing down the slope. Silt fence also helps prevent concentrated 

flows from developing, which can cause rill and gully erosion. As a secondary benefit, silt 

fence installed on slopes can remove suspended sediment from runoff that results from any 

erosion that has occurred. For slopes that receive runoff from above, a silt fence should be 

placed at the top of the slope to control the velocity of the flow running onto the slope, and to 

spread the runoff out into sheet flow. Refer to SUDAS Specifications Figure 9040.119. 

 

  

https://intrans.iastate.edu/app/uploads/sites/15/2020/02/9040_119.pdf
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d. Perimeter Control:  Silt fence is commonly used as a perimeter control along streets or 

adjacent to water bodies to prevent polluted water from leaving the site. When a diversion or 

perimeter control silt fence is installed in the direction of a slope, a 20 foot length of fence 

should be turned in, across the slope, at regular intervals (100 feet) to create a “J”-hook. 

These “J”-hooks act as check dams, controlling the velocity of the diverted runoff as it travels 

along the fence. Refer to SUDAS Specifications Figure 9040.119. 

 

2. Concentrated Flow:  For concentrated flows in swales or ditches, the silt fence is installed at 

right angles to the flow of water with the end posts turned uphill to prevent water from flowing 

around the edges. The 2 year discharge in the ditch should be checked to ensure that it does not 

exceed 1 cfs. For ditch or swale applications greater than 1 cfs, alternative methods of sediment 

removal and velocity control within the ditch, such as rock or manufactured ditch checks and 

sediment traps, are required. 

 

3. Diversion:  Silt fence can also be utilized as a synthetic diversion structure to redirect clean water 

around a site and intercept sediment-laden runoff and transport it to a sediment removal practice. 

 

C. Application 
 

For sediment control applications, the maximum contributing area should not exceed 1/4 acre per 100 

feet of fence. If the contributing area exceeds this value, additional silt fence should be installed to 

break up the runoff into multiple storage areas. 

 

When used as a velocity control measure for sheet flow on long slopes of disturbed ground, silt fence 

should be placed at the spacing interval stated in the table below: 

 

Table 7E-14.01:  Silt Fence Spacing on Slopes 
 

Slope 
Placement Interval 

(feet) 

≤ 10:1 (10%) 100 

5:1 (20%) 60 

4:1 (25%) 50 

3:1 (33%) 40 

 

When silt fence is used under concentrated flow, as a ditch check to intercept soil and debris from 

water flowing through ditches or swales, the following spacing guidelines should be used: 

 

   Figure 7E-14.01:  Typical Ditch Check Spacing 
    

   

 

   

Ditch 

Grade  

(%) 

Spacing  

(feet) 
 

1 to 2 150  

2 to 4 75  

4 to 6 40  

> 6 25  

  

   

https://intrans.iastate.edu/app/uploads/sites/15/2020/02/9040_119.pdf
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D. Maintenance 
 

When accumulated sediment reaches approximately one-half of the fence height, a new silt fence 

should be installed, leaving the existing fence in place, and locating the new silt fence a sufficient 

distance away from it to provide an area for sediment accumulation. When site conditions require that 

the silt fence be cleaned out, rather than replaced, extreme care must be taken to ensure that the silt 

fence is not damaged. Removed sediment should be spread out and stabilized. Any areas of damaged 

silt fence should be replaced immediately. 

 

Upon project completion, fence fabric, posts, and accumulated sediment should be removed. Any 

areas disturbed by the removal of the silt fence or sediment should be stabilized. 

 

E. Time of Year 
 

Silt fences are effective on a year-round basis. Installation may not be possible when there is frost in 

the ground due to the requirement to trench or slice the fence below the ground surface. In those 

circumstances, alternative products such as straw wattles, compost socks, or wood excelsior logs may 

be viable alternatives. 
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Description: A stabilized construction exit is a temporary practice located where traffic leaves a construction site 

and enters a public road or other paved areas. The purpose is to prevent soil from construction equipment from 

being deposited on roadways where it can be picked up and carried away by stormwater runoff. Stabilized exits 

often consist of a layer of large aggregate that helps remove soil from construction equipment. Alternative 

methods include shaker racks which help shake sediment loose from vehicles, or wheel wash with integrated 

containment system, which uses high-pressure water to wash sediment from vehicles before exiting the site. 

 

Typical Uses: Used where construction vehicles leave a construction site and enter onto a public street. The 

purpose of the stabilized construction exit is to prevent mud from being tracked out onto the roadway, where it 

can cause plugging of storm sewers, water quality issues, and fugitive dust problems. 

 

Advantages: 

• Low cost (based on stone availability) and easily installed. 

• Helps prevent tracking of mud onto public streets, reducing fugitive dust, water quality issues, and clogged 

storm sewers. 

• Provides stable exit/entrance for construction traffic. 

 

Limitations: 

• Rock must be replaced once the voids become plugged with mud. 

• May not remove all soil from vehicles, especially on muddy sites. 

• Rock and sediment must be disposed of upon completion. 

 

Longevity: Varies, based upon site conditions and volume of traffic 

 

SUDAS Specifications: Refer to Section 9040, 2.14 and 3.19 

 

 
 
 
 
 

https://intrans.iastate.edu/app/uploads/sites/15/2020/02/9040.pdf#page=12
https://intrans.iastate.edu/app/uploads/sites/15/2020/02/9040.pdf#page=22
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A. Description/Uses 
 

A stabilized construction exit consists of a pad of large aggregate, often underlain with engineering 

fabric. Rock exits should be located at any point where traffic will be leaving a construction site and 

entering a public roadway. 
 

Additional methods, including shaker racks, track-out control mats, and wheel wash/wash rack 

systems can also be employed to remove additional soil or caked sediment. 
 

B. Design Considerations 
 

The exit from a construction site is a significant source of offsite sediment deposition. Exits and 

parking areas are continuously disturbed, leaving no opportunity for vegetation stabilization. During 

wet weather, these areas often become muddy, and construction vehicles track this mud off of the site 

and deposit it onto the public roadway where it clogs storm sewers and creates fugitive dust problems. 
 

A stabilized construction exit can reduce the amount of sediment that is tracked into the street by 

construction traffic. A rock entrance/exit stabilizes the access to the site and helps remove mud from 

vehicle tires before they leave the site. A stabilized construction exit should be constructed on every 

construction site before the mobilization of construction equipment. 
 

1. Location: A stabilized construction exit should be located at every point where construction 

traffic leaves a construction site. Vehicles leaving the site should travel over the entire length of 

the rock exit. When possible, the exit should be located on level ground, at a location with 

appropriate sight distance. Construction vehicles should be prohibited from leaving the site at 

locations other than the stabilized construction exit. Fencing should be constructed if necessary. If 

additional access to the site is required, additional rock exits should be constructed 
 

2. Site Preparation: The area of the exit should be excavated to the proposed thickness of the 

stone, stripping any topsoil, vegetation, and soft soils as necessary to provide a stable subgrade. 

When soft soil conditions exist, or when earthmoving or other heavy equipment will use the exit, 

a subgrade stabilization fabric should be placed over the entire length and width of the exit before 

placing the rock. 
 

3. Drainage: Slopes should not exceed 15% and should be carefully graded to drain transversely to 

prevent runoff from the exit from flowing into the street. All surface water flowing off of the 

construction exit should be directed to a sediment removal device (sediment basin or trap, silt 

fence, filter sock, etc.). 
 

4. Shaker Rack: A shaker rack (also called a track out pad, rumble rack, etc.) located in advance of 

the rock exit can be used to remove loose material before vehicles track across the rock. This 

approach removes more material than the rock alone and can help keep the rock exit clean longer, 

reducing the frequency of replacement. 
 

5. Wheel Washing or “Wash-rack”: A properly constructed rock exit should not be relied upon to 

remove all the mud from construction traffic. In some cases, the action of tires moving over a 

shaker rack or gravel pad may not adequately clean tires. If conditions on the site are such that the 

majority of the mud is not removed by these practices, the tires of the vehicles should be washed 

before entering the public road. Manual washing of the tires should be provided, or automated 

wash racks should be installed. 

 

When wheel washing is provided, the location of the wash station must be carefully considered. 

The wash station needs to be located near an available water source (fire hydrant, service line, 

etc.) unless water is being provided from a portable source. It may be necessary to elevate the 

wash station or locate it near a natural high point to allow sediment-laden wash water to drain to 
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an appropriate sediment removal device. Additional drainage features such as culverts or swales 

may need to be installed to direct the sediment-laden water to an appropriate location. These 

conveyance features should employ appropriate erosion control features to prevent erosion from 

the flowing wash water. All wheel wash water must be directed to a sediment removal device 

(sediment basin or trap, silt fence, filter tube, etc.). 

 

C. Application 
 

1. Exit Length: Minimum of 50 feet with an exception for single family residential lots which 

should be 30 feet. For sites that will be utilizing the exit to haul a large volume of earth, the 

length of the exit should be increased. 

 

2. Exit Width: Minimum of 20 feet wide. Busy exits will need the capability of handling a lane of 

traffic each way, typically 30 feet wide. Flare the exit where it meets the existing road to provide 

a turning radius. 

 

3. Geotextile: If soft soil conditions exist, or when earthmoving or other heavy equipment will 

utilize the exit, a layer of subgrade stabilization fabric should be placed over the prepared 

subgrade before placement of the rock to minimize migration of stone into the underlying soil by 

heavy vehicle loads. The barrier created by the fabric also aids in the removal of the stone upon 

completion of the project, or as required for maintenance. 

 

4. Stone: The rock for the exit should consist of a nominal 2 to 3 inch clean crushed stone or 

recycled concrete. A 6 to 12-inch thick layer of stone, depending on anticipated traffic, should be 

placed over the entire length and width of the construction exit. Rock with smaller aggregate does 

not adequately remove mud and clay from vehicles, and may be picked up by vehicle tires and 

carried out into the street. 

 

5. Shaker Rack: A variety of manufactured systems are available or can be configured by the 

contractor. The shaker rack system should be wide enough to handle the widest vehicles 

anticipated. The rack should have at least 4 inches of soil storage space below the top of the rack 

or be installed over a pad of coarse aggregate.  

 

D. Maintenance 
 

Construction exits should be inspected daily to ensure that mud and dirt are not being tracked onto 

roadways. All sediment deposited on roadways should be removed at the end of each workday. It may 

not be washed into the stormwater system or waterways. If tracking into the roadway continues to 

occur, the construction exit may need to be expanded, or additional practices implemented, to 

eliminate tracking. 

 

Stabilized construction exits may require additional stone to be placed if the existing material 

becomes buried or if the subgrade is soft or becomes saturated. 

 

Upon completion of the project the rock exit, engineering fabric, and any accumulated sediment 

should be removed and disposed. 
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Description:  Mulching is the application of organic material over soil that is bare or immediately over soil that 

has been seeded.  Mulch prevents erosion by preventing the detachment of soil particles, slows runoff velocity, 

and retains moisture to improve germination and establishment of vegetative cover. 

 

Typical Uses:  This practice may be applied on exposed soils as a temporary control where soil grading or 

landscaping has taken place or in conjunction with temporary or permanent seeding.  When time constraints 

prevent the establishment of vegetation (seeding), mulch such as wood chips, straw, or compost can be used 

independently as a temporary soil stabilization practice that protects the soil surface until vegetation establishment 

can be completed. 

 

Advantages: 

• Provides immediate surface protection. 

• Suppresses weed growth. 

• Conserves soil moisture. 

• Acts as a thermal layer for seed. 

• If used in conjunction with seed, allows seed growth through the mulch. 

• Useful for dust control. 

 

Limitations: 

• If applied too thick, it may inhibit seed germination. 

• Can blow or wash away if not anchored properly. 

 

Longevity:  Varies by material (three months to one year) 

 

SUDAS Specifications:  Refer to Section 9040, 2.16 and 3.21 

 

 

 

 
 
 

 

 

https://intrans.iastate.edu/app/uploads/sites/15/2020/02/9040.pdf#page=12
https://intrans.iastate.edu/app/uploads/sites/15/2020/02/9040.pdf#page=23
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A. Description/Uses 
 

Used alone or applied over seed, mulch provides immediate erosion protection.  Mulching without 

seeding may be considered for very short-term protection.  Mulch protects the disturbed soil surface 

by absorbing the impact of raindrops, thereby preventing the detachment of the soil particles.  It also 

retains and absorbs water, slowing runoff.  These properties allow for greater infiltration of water into 

the soil; help to retain seeds, fertilizer, and lime in place; and improve soil moisture and temperature 

conditions for seed germination.  Mulch is essential in establishing good stands of grasses and 

legumes.  To prevent movement by wind or water, the mulch must be anchored to the soil. 

 

B. Design Considerations 
 

The plans and specifications should address the type of mulch used, application rate, timing of the 

application, method of anchoring, and schedule for installation, inspection, and maintenance. 

 

1. Site Preparation:  The soil surface shall be prepared before the application of mulch to achieve 

the desired purpose and to ensure optimum contact between soil and mulch. 

 

2. Material Considerations: 

 

a. General: 

1) Mulching should not be performed during periods of excessively high winds that would 

preclude the proper placement of mulch. 

2) Concentrated flows should be diverted around areas where mulch is applied. 

3) If ground is seeded, mulching should be completed during or immediately after seeding. 

4) Depending on the seeding period, a heavier application of mulch may be needed to 

prevent seedlings from being damaged by frost. 

5) In areas where lawn-type turf will be established, the use of tackifiers is the preferred 

anchoring method.  Crimping tends to leave an uneven surface and netting can become 

displaced and entangled in mowing equipment. 

6) The product longevity should match the length of time the soil will remain bare or until 

vegetation occurs. 

 

b. Straw: 

1) Straw mulch should be applied in conjunction with temporary or permanent seeding, 

except when applied for short-term (less than 3 months) stabilization prior to the 

allowable seeding date. 

2) To prevent straw mulch from being windblown, it is anchored to the soil surface using 

tackifiers, nets, or a mulch crimping machine. 

3) Mechanical anchoring or crimping is recommended only for slopes flatter than 2:1. 

Mulch on slopes steeper than 2:1 should be anchored to the soil with netting, or other 

alternatives, such as a rolled erosion control product, considered. 

4) The use of straw mulch behind the curb line or at the edge of the roadway may be 

undesirable due to the potential for displacement by vehicle air turbulence. Anchor straw 

mulch with netting or consider the use of hydromulch, an erosion mat, or sod as an 

alternative. 

5) Only use straw free from all noxious weeds, seed bearing stalks, or roots. 

6) Expected longevity is less than 3 months. 
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c. Wood Chips/Grindings: 

1) Do not use wood chips/grindings over newly seeded areas. 

2) Chips may be produced from vegetation removed from the site. 

3) Chips are effective on slopes up to 3:1. 

4) Wood chips decompose over an extended period.  This process may take nitrogen from 

the soil.  To prevent nitrogen deficiency in the soil, the wood mulch should be treated 

with a nitrogen rich fertilizer. 

5) Do not use in areas where fine turf will be established. 

6) Expected longevity is less than 12 months. 

 

d. Hydromulch:  Hydromulching is normally conducted in conjunction with hydroseeding, but 

can also be applied as a stand-alone practice.  Several different types of hydromulch are 

available, and each has different material properties and typical uses: 

1) Wood Cellulose Fiber Hydromulch: 

a) Produced from wood pulp and recycled paper 

b) Most commonly used hydromulch 

c) Use is limited to slopes 6:1 or flatter. 

d) Typically requires 24 hours to dry before rainfall occurs to be effective against 

erosion. 

e) Expected longevity is 3 to 12 months. 

2) Bonded Fiber Matrix (BFM) Hydromulch: 

a) Produced from strands of elongated wood fibers and a binding agent 

b) May be used on slopes up to and including 2:1. 

c) Typically requires 24 hours to dry before rainfall occurs to be effective against 

erosion. 

d) Expected longevity is 3 to 12 months. 

e) Provides significantly superior erosion protection than straw mulch or wood cellulose 

hydromulch. 

3) Mechanically Bonded Fiber Matrix (MBFM) Hydromulch: 

a) Produced from strands of elongated wood fibers and crimped synthetic fibers to 

create an interlocking mechanism between the fibers.  Material is combined with 

additional binding agents.  

b) May be used on slopes up to and including 2:1. 

c) Provides immediate protection against erosion.  No cure time is required to develop 

surface protection. 

d) Expected longevity is 12 months or greater. 

e) Provides significantly superior erosion protection than straw mulch or wood cellulose 

hydromulch. 

 

e. Compost: 

1) Compost may be used as mulch, either with or without seeding for erosion protection.  

See Section 7E-2 - Compost Blanket. 

2) Expected longevity is less than 12 months. 

 

C. Application 
 

1. Mulching without Seeding:  Wood mulch and compost applied without seed, should be applied 

to a uniform depth of 1 to 3 inches depending on the slope.  Straw mulch should be applied at a 

rate of 2 tons per acre to achieve the specified coverage rate.  Wood cellulose fiber hydromulch 

should be applied at a rate of 2,600 pounds per acre.  BFM and MBFM hydromulch should be 

applied at a rate of 3,600 pounds per acre. 

 

https://intrans.iastate.edu/app/uploads/sites/15/2020/03/7E-2.pdf
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The application of straw mulch over frozen ground or snow cover in the late fall or early winter, 

while not ideal, is one of the few practices available for this type of situation. Mulch placed over 

snow or frozen ground provides some level of erosion protection and surface stabilization as the 

snow melts or frost leaves the ground and before the application of other stabilizing practices in 

the spring. 

 

2. Mulching for Seeding:  Straw mulch over newly seeded areas should be applied at a rate of 1 1/2 

tons per acre.  This application provides some protection to the surface while allowing some 

sunlight to penetrate and air to circulate thereby promoting seed germination.  When compost is 

used as mulch over newly seeded areas, a minimum thickness of 1 inch should be spread evenly 

over flat surfaces.  For compost used as mulch on slopes, see compost blankets in Section 7E-2.  

Hydromulch products applied with seeding (hydroseeding) are applied at the same rate as without 

seeding (see paragraph above). 

 

The NPDES General Permit No. 2 requires that stabilization measures be initiated immediately when 

earth disturbing activities have permanently ceased or if temporarily ceased and will not resume again 

for 14 or more days. Mulching is one way to meet this requirement. 

 

D. Maintenance 
 

Inspect mulched areas for signs of thin or bare spots.  Add mulch as required to maintain the 

thickness of the cover.  Areas that show signs of erosion should be repaired and may require 

additional protection with an erosion control blanket or another method. 

 

E. Time of Year 
 

Mulch applications for establishing vegetation should be done when weather and soil conditions are 

favorable.  Mulch can be applied over bare frozen ground that has not been seeded to help prevent 

erosion until vegetation can be established. 

 

https://intrans.iastate.edu/app/uploads/sites/15/2020/03/7E-2.pdf
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Source: Flexamat     

 

Description: As described within this section, rip rap alternatives encompass a variety of products that can be 

used in situations and locations where rip rap has traditionally been used or in locations where rip rap alone may 

not be sufficient. 

 

Typical Uses: Used to dissipate energy at culvert outlets, provide wave protection at shorelines, stabilize 

streambanks, and prevent scour at the transition from highly concentrated flow outlets to channel flow. 

 

Advantages: 

• Some products can be vegetated, providing a “softer” appearance than traditional rip rap. 

• Some installations can be mowed with conventional equipment.  

• Some products may provide a greater level of protection than rip rap. 

• Some products can be driven over, allowing access for maintenance vehicles 

 

Limitations: 

• Continuous flow channels may not support vegetation. 

 

Longevity: Permanent  

 

SUDAS Specifications: Refer to Section 9040, 2.19 and 3.25 for HDPE transition mats. 

 
 
 
 
 

https://intrans.iastate.edu/app/uploads/sites/15/2020/02/9040.pdf#page=14
https://intrans.iastate.edu/app/uploads/sites/15/2020/02/9040.pdf#page=24
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A. Description/Uses 

 

This section describes a variety of manufactured products intended to be used in place of riprap for 

stabilization or scour protection. 

 

1. Transition Mat: Flexible, UV-stabilized HDPE panels with multiple voids to allow vegetation to 

grow through and provide energy dissipation and scour protection. The panels are typically 

installed at pipe outlets. The mat protects the area at pipe outlets from scour until the water 

spreading out in the channel diminishes the turbulent forces. The channel downstream of the 

outlet, where the flow becomes uniform, must still be evaluated to ensure that the channel lining 

can withstand the anticipated shear stress. Transition mats can typically be vegetated or installed 

over sod which will grow up through the mat, obscuring the visibility of the mat and enhancing 

the erosion protection of the system. 

 

2. Grid-Tied Concrete Block Mat: Manufactured from individual concrete blocks tied together 

with high-strength geogrid. Each block is tapered on all four sides, forming a pyramid shape. This 

product has a wide range of uses, including outlet protection, channel lining, shoreline protection, 

scour protection, streambank stabilization, slope protection, spillways and overflows, low water 

crossings, and boat ramps. Grid-tied concrete block mats provide enough space between the 

blocks to allow vegetation to grow up through the block, obscuring the visibility of the mat and 

enhancing the erosion protection of the system. 

 

3. Articulated Concrete Mat: Consists of individual concrete blocks connected with cables to 

develop a mattress of interconnected concrete blocks. Articulated concrete mats provide a high 

level of resistance to scour and shear stress and can be used for outlet protection, channel lining, 

shoreline protection, scour protection, slope protection, spillways and overflows, low water 

crossings, and boat ramps. The blocks can be provided with either an open-cell or closed-cell 

configuration allowing the system to be backfilled with soil and vegetated if desired. 

 

B. Design Considerations 

 

Manufacturers of rip rap alternative products typically provide guidelines, design information, 

product specifications, and installation instructions for their products. It is recommended that 

designers contact the product representative to assist with the design and specification of these 

products. 

 

A common cause of failure for some rip rap alternatives is the failure to properly anchor the product 

to the ground. Ensure the installation utilizes the type and quantity of anchors recommended by the 

manufacturer. 

 

C. Application 
 

Rip rap alternative products are intended to be used where traditional rip rap will not provide the 

desired appearance or performance. 

 

D. Maintenance 
 

While rip rap alternative products are intended for permanent installations, maintenance and 

replacement may be required. They should be inspected regularly to determine if there are performing 

adequately and for damage after large storms or overtopping events. 
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Description: Stockpiles are highly susceptible to soil erosion and are a leading contributor to sediment runoff on 

many construction sites. Stockpile management is employed to control erosion and contain sediment at the source. 

 

Typical Uses: Typical erosion and sediment control best management practices can be employed around 

construction site stockpiles.  

 

Advantages: 

• Ability to employ effective erosion and sediment control practices within a targeted area. 

• Address one of the leading causes of sediment runoff at the source.  

 

Limitations: 

• Actively graded stockpiles do not provide opportunities for stabilization. 

• Small stockpiles may only be present on the site for a short time, making stabilization impractical.  

 

Longevity: Varies depending on the practice 

 

SUDAS Specifications: N/A 
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A. Description/Uses 
 

Stockpile management practices should be employed whenever topsoil, on-site soils, or imported 

soils are stored on a construction site. Stockpile management uses regular erosion and sediment 

control best management practices that are employed to protect the stockpile and contain sediment 

runoff from the stockpile. 

 

B. Design Considerations 
 

1. Erosion and Sediment Control: In determining which best management practices to employ, 

consideration needs to be given to the 0 and 14-day rule in the NPDES General Permit Number 2. 

NPDES requires that stabilization measures be initiated immediately when earth disturbing 

activities have permanently ceased or if temporarily ceased and will not resume for 14 or more 

days. Typical stabilization practices include temporary or permanent seeding, straw or hydro-

mulching, or rolled erosion control products. 

 

Since stabilization of actively graded stockpiles is not practical, sediment control measures 

should be carefully planned and employed around and downslope of the stockpile. Typical 

sediment control practices may include filter socks, wattles, silt fences, diversion berms, sediment 

basins and traps, and vegetative filter strips. Sediment control practices should be held away from 

the toe of the stockpile a minimum of 20 feet to provide an area for water ponding, sediment 

accumulation, and access for equipment to clean out accumulated sediment.  

 

2. Alternative Protection: For small material stockpiles or very short-term stockpiles, typical 

erosion and sediment control best management practices may not be practical. For these 

situations, alternative protection measures may be appropriate.  

 

Manufactured tarp systems designed for stockpile protection can be utilized to cover the surface 

of small or short-term stockpiles to protect them from erosion. In place of a manufactured system, 

plastic sheeting or tarps, weighted down to prevent displacement, may also be implemented. 

 

Figure 7E-30.01: Small Material Stockpile with Protective Tarp Cover 
 

 
 

C. Application 
 

Erosion and sediment control practices utilized for stockpile management should be designed 

according to the guidelines provided for those same practices described elsewhere in this manual. 

Stockpiles, like any other disturbed area, need to be stabilized immediately whenever grading 

operations have permanently ceased or temporarily ceased and will not resume for a period exceeding 

14 days. 

 

D. Maintenance 
 

The maintenance requirements of erosion and sediment control practices implemented on or around 

stockpiles is the same as for those same practices described elsewhere in this manual. 
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Description: Protecting undisturbed areas and preserving existing vegetation is one of the simplest and most 

effective methods of erosion protection and runoff reduction. 

 

Typical Uses: Preservation of existing vegetation, protection of sensitive areas, buffer areas around bodies of 

water.  

 

Advantages: 

• Undisturbed areas generate less runoff and sediment  

• Reduced soil compaction due to equipment. 

• Buffer areas filter sediment and nutrients from runoff before entering streams and lakes.  

 

Limitations: 

• May limit staging areas, potentially complicating construction phasing 

• Requires planning during design to prevent the need for grading and improvements within the targeted area.  

 

Longevity: Permanent 

 

SUDAS Specifications: N/A 
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A. Description/Uses 
 

Preserving greenspace and protecting sensitive vegetated areas from disturbance reduces the potential 

for erosion and sediment runoff from the construction site as well as post construction soil 

compaction. This provides exceptional benefits both during and after project construction. 

 

Buffer areas around sensitive waters protect water quality and aquatic habitat by providing shade that 

moderates sunlight and water temperature, infiltrating and slowing runoff, trapping sediment and 

other pollutants, providing habitat for fish and wildlife, stabilizing shorelines, and preventing erosion. 

 

B. Design Considerations 
 

1. Greenspace Preservation: The designer should take a comprehensive look at the overall 

construction site, proposed phasing, type of work, and staging areas necessary to identify 

potential areas of the site that should remain undisturbed. 

 

The designer should limit the construction area to as small a footprint as possible while 

recognizing that the contractor still requires adequate staging areas for equipment and materials. 

Severely limiting the allowable work area can increase project costs. 

 

2. Buffer Zones: General Permit No. 2 requires that natural buffers be maintained around water 

bodies unless it is infeasible to do so. While General Permit No. 2 does not provide any specific 

requirements for buffer widths, a minimum 50-foot wide vegetative buffer is recommended. In 

sensitive areas or where a wide area of disturbance is proposed adjacent to the water body, wider 

buffers should be provided. 

 

The preservation of a buffer zone is not considered a standalone best management practice for 

construction stormwater, but a protective area around a water body to remain undisturbed during 

or after construction activities. Appropriate erosion and sediment controls are still required within 

the area of work. 

 

Improvement or repair of buffer zones that are actively eroding and contributing sediment or 

other pollutants to the adjacent surface water is both allowed and encouraged. Such 

enhancements, which must be addressed in the SWPPP, and approved by the permitting authority, 

can include targeted grading, seeding and mulching, application of rolled erosion control 

products, and other measures intended solely to address the actively eroding areas. Depending on 

the location and drainage area of this work, an Iowa DNR Floodplain Development Permit may 

be required. 

 

Where the scope of work makes it infeasible to maintain the recommended buffer area, redundant 

sediment control BMPs should be provided. For example, if silt fence is provided as a perimeter 

control, a straw RECP could also be installed to provide pollutant removal similar to the natural 

buffer zone. 

 

C. Application 
 

Areas to be preserved should be clearly identified on the construction plans. To ensure greenspace 

and buffer areas are protected, the contract documents may require the contractor to erect construction 

fence or silt fence around the perimeter of the work area prior to initiating grading operations. 
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