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The materials and views expressed in this document serve as examples of erosion control 
practices.  They do not necessarily reflect all views and policies of the Environmental Protection 
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INTRODUCTION 
This manual is intended to assist private property owners, developers, and contractors in 
selecting materials and methods to control streambank erosion. It is not meant to be all-
inclusive, but provides information on a number of alternative methods for controlling 
streambank erosion and focuses on methods that are applicable to Iowa and other 
Midwestern states. For each method, the manual contains information describing the 
overall method, its advantages and disadvantages, materials needed, and site preparation 
and installation requirements. Where possible, photos have been provided to assist the 
user in visualizing the method and its implementation. 

The manual describes both structural and bioengineering methods of streambank erosion 
control. Structural methods use steel, wood, rock or other aggregate, concrete, or a 
combination of these materials to protect the streambank. Bioengineering methods use 
grasses, trees, or other living plants to restore natural streambank protection. In many 
cases, a combination of structural and bioengineering practices are used. 

The manual is not intended to be a step-by-step book. Rather, it is intended to provide 
basic information about alternative approaches that should be considered in planning a 
streambank protection project. The information in this manual may be adequate to allow 
landowners to carry out relatively simple streambank protection projects on small streams 
without additional assistance. For more complex projects, assistance may be needed from 
a licensed engineer or other professional with experience in this type of work. Sources of 
assistance may include the following: 

• Iowa Department of Natural Resources (Iowa DNR), Flood Plain Permits 
Section/Sovereign Land Section (Des Moines, Iowa: 515-281-8693). This group 
can also provide advice about the necessary permits to be obtained prior to 
construction of the bank protection. 

• Natural Resources Conservation Service (NRCS) (515-284-6655). 
• U.S. Army Corps of Engineers (Rock Island, Iowa: 309-794-5376; Omaha, 

Nebraska: 402-221-4133). 
• United States Fish and Wildlife Service (309-793-5800). 
• Consulting Engineers Council of Iowa (Des Moines, Iowa, phone: 515-284-7055; 

fax: 515-284-7301). This organization can direct property owners to a local 
consultant who can assist in the design and construction supervision of such 
projects. 

• Land Improvement Contractors Association of Iowa (LICA). This organization 
has members across the state to carry out such work. 

• Iowa Department of Agriculture and Land Stewardship/Division of Soil 
Conservation (515-281-5851). 
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HOW TO CONTROL STREAMBANK 
EROSION 
To use this manual properly, one must have a basic understanding of why erosion is 
occurring, the physical and legal constraints in correcting the erosion problem, and the 
actions an individual can take to correct the problem. In many cases, the solution to the 
third problem may be to seek professional help in the design and installation of 
streambank erosion control measures. 

What is Streambank Erosion? 
Erosion is the removal of soil particles from a site due to the forces of water, wind, and 
ice. Over time, these forces will slowly wear away or disintegrate the soil. In the case of a 
stream, erosion may occur in several ways, identified below. 

Erosion of streams in agricultural areas normally occurs as a result of one of three 
factors: change in stream flow, water flowing over or through the streambank, and the 
discharge of concentrated runoff from other sources. Iowa’s streams are subject to wide 
fluctuations in both flow depth and velocity over a period of years, due to normal 
seasonal changes in rainfall and large single-storm events. As flow depths and velocities 
increase, the force of the water flowing against the streambank removes soil particles 
from the banks, and in many cases erosion causes banks to slump and fall into the 
flowing water. In extreme situations where high flows persist over long periods, banks 
may erode several feet annually. Rain falling on streambanks or runoff from adjacent 
fields that enters a stream by flowing over the streambanks can also erode soil from 
streambanks, particularly if banks are inadequately protected. Finally, water discharged 
into a stream from tributary drainage systems (such as waterways or tile lines) can also 
erode streambanks, particularly if the water is discharged in an area where the bank is 
unstable and highly erodible. In many cases, moving the outlet to a point where the steam 
is less erodible or stabilizing the outlet area with rock can alleviate this problem. 

Although a stream channel may appear to be stable, when viewed over a period of 
decades or centuries most streams exhibit a tendency to adjust or shift location. In some 
instances, changes result from single events, such as a tree falling into a stream and 
deflecting the flow of the water. In other instances, these changes are due to differences 
in soil type and structure within the stream channel or are the result of erosion occurring 
from catastrophic storm events. Any straight stream channel will eventually erode on 
portions of each bank and begin to bend or meander. As the stream bends become longer 
and more sharply curved, more soil is eroded from one side of the channel and deposited 
on the other side of the channel. 
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Refer to http://www.na.fs.fed.us/spfo/pubs/n_resource/riparianforests/ for the complete 
online booklet. The USDA defines a riparian forest buffer as 

 An area of trees and other vegetation located in areas adjoining and up 
gradient from surface water bodies and designed to intercept surface runoff, 
wastewater, subsurface flow, and deeper groundwater flows from upland 
sources for the purpose of removing or buffering the effects of associated 
nutrients, sediment, organic matter, pesticides, or other pollutants prior to 
entry into surface waters and groundwater recharge areas. 

 
Specifically, riparian buffers provide the following benefits: 

• Help cool the stream temperature, which improves insect and fish habitat. 
• Establish complex root system from trees, shrubs, and grasses, which helps retain 

soil. 
• Naturally removes phosphorous and nitrogen products from runoff water. 
• Increases infiltration of water into the soil and slows the runoff. 
• Decreases stream sediment load. 

 
Riparian buffers consist of three zones, a zone of stabilization at the stream edge, a tree 
and shrub area, and an area of dense grasses. Drainage tiles or pipes passing through 
riparian buffers should be minimized. Water that is normally carried through tiles or 
pipes should be allowed to flow through the buffer area to be naturally filtered and 
infiltrated and to allow for the removal of pollutants. The first zone next to the stream 
should be 15 feet wide, measured perpendicular to the stream. This zone can be 
comprised of the vegetation used in stream stabilization methods discussed in this 
manual. The second zone consists of an area with a minimum width of 60 feet, measured 
wide and on the land side of the first zone. It consists of trees, shrubs, and their litter of 
leaves and branches as an energy source to capture agricultural chemicals that pollute 
streams. Livestock should be restricted from zones one and two. Maintenance of zones 
one and two, especially after very high stream flows, is necessary. Zone three should be 
approximately 25 feet wide and contain natural grasses. This zone is an important area 
for infiltration of water during heavy storms. Livestock grazing over zone three should be 
limited to ensure adequate grass cover. 

The above description only outlines the minimum requirements and dimensions of a 
riparian buffer strip. Some riparian forest buffers can be up to 300 feet in width. More 
detailed information can be obtained from the Iowa DNR or the USDA Forest Service. 
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Permit Regulations 
Prior to beginning any streambank erosion control construction, the property owner 
should contact the Iowa DNR to determine the need for a special permit for the 
construction or use of special materials. Approval may be required from the DNR and the 
United States Army Corps of Engineers. The same application form is used for both 
agencies and can be obtained from the following: 

 
Iowa Department of Natural Resources 
Flood Plain Permits Section/Sovereign Land Section 
Wallace State Office Building 
900 East Grand Avenue 
Des Moines, IA 50319-0034 
Telephone: (515) 281-8693 
 
District Engineer 
U.S. Army Engineer District, Rock Island 
Regulatory Functions Branch 
Clock Tower Building 
Rock Island, IL 61204-2004 
Telephone: (309) 794-5376 
 
The DNR typically has the following permit conditions for the types of materials used in 
the project: 

• Riprap. It should consist of native field stone, quarry run rock, or clean broken 
concrete. If broken concrete is used, all reinforcement material shall be 
completely removed from it; if removal is not possible, the reinforcement material 
should be cut flush with the surface of the concrete. The riprap must be 
maintained free of exposed reinforcement material. The concrete pieces shall be 
appropriately graded and no piece shall be larger than three feet across the longest 
flat surface. No asphalt or petroleum-based material shall be used as or included 
in riprap material. 

• Lumber. Wood products used in the construction of the project shall be limited to 
only water-based treated lumber; no creosote- or petroleum-treated lumber shall 
be permitted. 
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SEEDING OF STREAMBANK 
Establishing vegetation on streambanks is frequently the simplest way to stabilize the soil 
and slow erosion. Where erosion is not severe, the banks can be seeded with warm or 
cool season grasses and legumes. Live tree cuttings can be inserted in the ground to give 
greater bank protection over a longer period of time. 

Advantages and Disadvantages 
• Seeding is useful when rich topsoil is readily available. 
• Vegetation improves the appearance of streambanks. 
• Seeding is low-cost, particularly when compared to structural erosion control 

methods. 
• Seeding should be part of all projects, including those making use of more 

complex structural erosion control methods. 
• If used alone, seeding may not be adequate to control bank erosion, especially 

when erosion is severe. 
• Seeding must be done during low flow conditions, and vegetation must have 

sufficient time to grow before high flow conditions occur. If the bank is seeded 
shortly before a high flow event, the roots may not be strong enough to keep the 
plants and soil from washing away. 

• Seeding is generally not suitable for stabilizing the toe of a streambank, as few 
plants will survive below water level. See the Willow-Post method for using trees 
to stabilize bank slopes at the edge of the waterline. 

 

 
Figure 1. Streambank that has been graded and seeded using a natural fiber blanket 

containing seed 
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Materials 
Seed mixture recommended by Iowa Department of Transportation: 

Alsike clover  5 lbs/acre 
Fawn fescue  30 lbs/acre 
Switchgrass  10 lbs/acre 
Birdsfoot trefoil  5 lbs/acre 

Preparation 
• Regrade the slope no steeper than six feet horizontal to one foot vertical (6H: 1V). 

Always regrade by pulling dirt away from the stream to minimize the amount of soil 
discharged into the water. 

• Check with the DNR prior to any flood plain disposal of spoil material resulting from 
the streambank grading. 

• If the regraded bank does not contain adequate topsoil to support good vegetative 
growth, topsoil should be placed on the slope as needed. 

• Additional bank stabilization can be obtained by installing a buffer strip of trees, 
shrubs, and grasses adjacent to the streambank. 

Installation 
There are several ways to apply the seed to the bank: 

• A liquid seed mixture can be sprayed on the bank. 
• The seeds can be evenly thrown on the bank and then covered with one-half inch 

of soil and lightly tamped to ensure contact with the soil. Straw or other suitable 
mulching material can also be used to provide initial bank stabilization and speed 
plant growth. 

• Commercial seed mats can be used, giving more initial stabilization of the 
streambank (see Figure 1) and faster establishment. 

• If increased vegetative growth is necessary, the slope can be treated with nitrogen 
in a 30-lb/acre application during the next growing season. 
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Figure 2. Seeded bank after a few months of growth 


