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Definition

Treatment(s) using structures and/or vegetation to stabilize and protect banks of streams, lakes, reservoirs, estuaries, or excavated channels against scour and erosion.  This practice is also employed to influence scour and deposition patterns, working with stream power in order to influence stream planform and grade.

Purpose

To stabilize or protect banks of streams, lakes, reservoirs, estuaries, or excavated channels for one or more of the following purposes:

· To prevent the loss of land or damage to land uses, utilities, roads, buildings, or other facilities adjacent to the banks, including the protection of known historic, archaeological, and traditional cultural properties.

· To maintain the capacity of the water body or to reduce the offsite or downstream effects of sediment resulting from bank erosion. 

· To control channel meander that would adversely affect downstream facilities.

· To reduce sediment loads causing downstream damage and/or pollution.

· To increase bank roughness in order to improve stream geometry and bedload transport characteristics.

· To improve or enhance the stream and riparian corridor for fish and wildlife habitat, aesthetics, and recreation. 

Conditions where practice applies

This practice standard applies to measures used to stabilize and protect the banks of streams, lakes, reservoirs, estuaries, and excavated channels where they are susceptible to erosion.  It applies to controlling erosion where the problem can be solved with relatively simple structural measures, vegetation or upland erosion control practices.  It also applies to vegetative and structural practices, which are intended to influence stream form, sediment transport characteristics, and ability to support vegetation.  It does not apply to erosion problems on main oceanfronts and similar areas of complexity not normally within the scope of NRCS authority or expertise. 

This practice standard applies to natural or excavated channels where the streambanks are susceptible to erosion from the action of water, ice, or debris or to damage from livestock or vehicular traffic. This practice also applies to controlling erosion on shorelines where the problem can be solved with relatively simple structural measures, vegetation, or upland erosion control practices and where failure of structural measures will not create a hazard to life or result in serious damage to property.

criteria

Because each reach of a channel, lake, or estuary is unique, measures for streambank and shore protection must be installed according to a plan and adapted to the specific site.

General Criteria – Applicable to All Purposes

1. Measures must be installed according to a site-specific plan and in accordance with all applicable local, state, and federal laws and regulations, including an ODFW instream habitat assessment or evaluation using NRCS Oregon Biology Tech Note #12. 

2. Protective measures to be applied shall be compatible with improvements planned or being carried out by others.  

3. Protective measures shall be compatible with the bank or shoreline materials, water chemistry, channel or lake hydraulics, and slope characteristics both above and below the water line.

4. End sections shall be adequately bonded to existing measures, terminate in stable areas, or be otherwise stabilized.

5. Protective measures shall be installed on stable slopes.  Bank or shoreline materials and the type of measure installed shall determine maximum slopes.

6. Designs will provide for protection from upslope runoff. 

7. Internal drainage for bank seepage shall be provided when needed.   Geotextiles or properly designed filter bedding shall be used on structural measures where there is the potential for migration of material from behind the measure.

8. Measures applied shall seek to avoid adverse affects to Threatened and Endangered species and their habitats, as well as species of concern, whenever possible.  However, if T & E species or their critical habitats are present at the site or downstream of the site, section 7 consultation is required to minimize the possibility of adverse affects and obtain an exception for any unavoidable take or harm incidental to the purpose of this practice.

9.
Activities must improve habitat for threatened, endangered, and other species of concern.

10.
Measures shall be designed for anticipated ice action, debris impact and fluctuating water levels.

11.
All disturbed areas around protective measures shall be protected from erosion.  Disturbed areas that are not to be cultivated shall be protected as soon as practicable after construction.  Site preparation, planting, species selection, fertilizing, and mulching of disturbed areas shall be done in accordance with Field Office Technical Guide Section IV, Standard 342, Critical Area Planting.

12.  Conservation and stabilization of archaeological, historic, structural and traditional cultural properties when applicable. Where known archaeological, historic, structural or traditional cultural properties exist consider using measures that avoid compaction and other extensive disturbance during installation.  Adverse impacts to National Register listed or eligible cultural resources should be avoided if possible or mitigated if unavoidable.  Follow the NRCS Oregon State Office policy for considering cultural resources during planning, construction and maintenance.

Additional Criteria for Streambanks

Designs for streambanks shall be according to the following principles:

1. Protective measures to be applied shall be compatible with improvements planned or being carried out by others.

2. A protective toe shall only be provided based on an evaluation of streambed and bank stability. 

3. Channel grade must be stable, either by natural or artificial means, before any permanent type of bank protection can be considered feasible, unless the protection can be safely and economically constructed to a depth well below the anticipated lowest depth of bottom scour.  If channel grade is not stable, refer to Practice Standard 584, Stream Channel Stabilization.  Alternatively, practices, which are not dependent on a stable stream base elevation, can be installed.

4. Blanket-type streambank protection shall be started and ended at stabilized or controlled points on the stream.  Streambank treatments, which project into the channel-forming flow, shall be protected from flanking.

5. Changes in channel alignment shall not be made unless the changes are based on an evaluation that includes an assessment of both upstream and downstream fluvial geomorphology.  The current and future discharge-sediment regime shall be based on an assessment of the entire watershed above the proposed channel alignment.  An assessment of instream habitat must be used in conjunction with a geomorphic assessment if a change in channel alignment is proposed.

6. Structural measures must be effective for the design flow and be able to withstand greater floods without serious damage. They shall also be designed to avoid an increase in erosion downstream of planned measures.  Riprap shall be designed using acceptable methods, such as the Far West States procedure described in the NRCS Engineering Field Handbook, chapter 16. Stream barbs will be designed in accordance with Oregon Engineering Technical Note #23, Design of Stream Barb structures.

7. Measures shall be designed to avoid an increase in erosion above background rates. 

8. Measures planned shall not limit stream flow access to the floodplain unless a water surface profile, tractive force, bed and bank stability, and other appropriate analysis indicate that risk to downstream resources is acceptable. 

9. Stream segments to be protected shall be classified according to the Rosgen Classification of Natural Rivers (1996). Measures shall be compatible with the stream type. Incised channels that contain the 5-year return period (20 percent probability) or greater flows shall be evaluated for excessive velocity and shear stress.

10. Soil-bioengineering features shall be an essential component of the overall design. These features will be designed under this standard, Practice Standard 342, Critical Area Planting, with the guidance of the Engineering Field Handbook, Chapters 16 and 18, and other appropriate guides.  For streambanks where vegetative measures are the only type of protection being considered, refer to Practice Standard 342, and Oregon Plant Materials Note 6.

11. Channel clearing to remove stumps, fallen trees, debris, and bars shall only be done when they are causing or could cause detrimental bank erosion or structural failure. However, large woody debris removed from the channel or the streambanks shall be incorporated, if practicable, into the overall practice design.  Habitat forming elements that provide cover, food, pools and water turbulence shall be retained or replaced to the extent possible. 

12. When water surface elevations are a concern, the effects of protective measures shall not increase flow levels above those that existed prior to installation.

The following is a partial list of elements that may be included in a plan for streambank protection:

· Upland and riparian management practices to improve ecological condition.

· Alter land use management to remove or reduce the source of the streambank or shoreline instability.

· Removal of vegetation that adversely affects the growth of desirable bank vegetation.

· Reshaping of streambanks to provide a suitable condition for vegetative protection or for the installation of structural bank protection.

· Placed LWD, anchored when necessary, to provide armor protection for streambanks, influence velocity distributions and sediment movement, and provide aquatic habitat.

· Deflectors constructed of posts, piling, fencing, rock, brush, or the materials that project into the stream to protect banks at curves and reaches subjected to impingement by high velocities.

· Pervious or impervious structures built on or parallel to the stream to prevent scouring stream flow velocities adjacent to the streambank.

· Artificial obstructions, such as fences, to protect vegetation needed for streambank protection or to protect critical areas from damage by livestock or vehicular traffic.

· Removal of fallen trees stumps debris, minor ledge outcroppings, and sand and gravel bars that may cause local current turbulence and deflection.

· Placed or dumped heavy stone, properly underlain with a filter blanket, only when necessary, to provide armor protection for streambanks, or to influence velocity distributions and sediment movement in areas where LWD or other methods are not feasible.

Side Slopes: Recommended minimum side slopes for various types of streambank protection are as follows:

Soil Bioengineering and other vegetative treatments:

Brush Mattress



1.5:1

Fascines



3:1

Branchpacking



2:1

Vegetated geogrid


2:1

Live cribwall



1:1

Live stakes



3:1

Joint planting



1.5:1

Brush mattress



3:1

Structural treatments 

 Side Slope

Log, rootwad & boulder revetment
2:1

Tree revetment



2:1

Dormant posts



2:1

Coconut fiber rolls


2:1

Stream barbs



1.5:1

Toe Rock



1.5:1

Jetties




2:1

Rock riprap



1.5:1
Rock and wire mattress


2:1
Gabions




0.25:1

Footings:  Bank protection measures shall extend below the channel bottom, on the same slope as the bank one foot below the anticipated maximum scour depth, except where bottom materials are non-erosive or stable. 

Drainage:  Weep holes shall be provided for impervious linings and should be backed by no less than one cubic foot of permeable drainage material. 

Additional Criteria for Shorelines

Designs for shoreline protection shall be according to the following principles:

1. The height of the protection shall be based on the design high water surface plus the computed wave runup height and freeboard.  The design water surface in tidal areas shall be mean high tide.  However, all revetments, bulk​heads, or groins are to be no higher than 3 ft. (1 meter) above mean high tide or, in non-tidal areas, no higher than 3 ft. (1 meter) above mean high water.

2. Treatment depends on soil type and the slope characteristics both above and below the waterline.  Slope characteristics below the waterline shall be representative of the slope for a minimum of 50 ft. distance from the shore.

3. Structural shoreline protective measures shall be keyed to a depth to prevent scour during low water.

4. End sections shall be adequately bonded to existing measures or terminate in stable areas.

5. Control of surface runoff and internal drainage shall be considered in the design and installation of all shore protection measures.

6. When vegetation is selected as the protective treatment, a breakwater shall be used during establishment when wave runup threatens the integrity of the measure until the vegetation is established.  

7. Vegetation shall be selected that is best suited for the soil/moisture regime.  Local native species are preferred.

The following is a partial list of protection measures that may be used.

Bulkheads (timber, concrete, concrete block).

Revetments (prefabricated slope protection blocks, riprap, soil cement).

Groin systems (timber or concrete).

Vegetation of the type that will grow across or along the waterline.

Additional Criteria for Stream Corridor Improvement

Vegetation

1. Stream corridor vegetative components shall be established as necessary for ecosystem functioning and stability.  The appropriate composition of vegetative components is a key element in preventing excess long-term channel migration in re-established stream corridors.

Fish and Wildlife

1. Measures shall be designed to achieve the habitat and population objectives of the fish and wildlife species or communities of concern, as determined by a site-specific assessment, such as the ODFW instream habitat assessment or NRCS Biology Tech Note #12 or management plan. These objectives are based on the survival and reproductive needs of populations and communities, which include habitat diversity, habitat linkages, daily and seasonal habitat ranges, limiting factors and native plant communities.

2. The type, amount, and distribution of vegetation shall be based on the requirements of the fish and wildlife species or communities of concern to the extent possible without compromising the bank protection function.  Vegetative species shall be native species compatible with the local ecosystem.

3. Selected methods of treatment should conform to the requirements set forth in Practice Standard 395, Fish Stream Improvement and/or Practice Standard 645, Wildlife Upland Habitat, as appropriate.

Aesthetics

1. Measures shall be designed to achieve the aesthetic objectives as determined by site-specific assessment or management plans.  Extra permits are required for National Scenic Areas and Waterways.  Aesthetic objectives are based on human needs, which include visual quality, noise control, and microclimate control.

2.  Construction materials, grading practices, vegetation, and other site development elements shall be selected and designed to be compatible with adjacent land uses.

Recreation

1.  Measures shall be designed to achieve the recreation objectives as determined by a site-specific assessment or management plan.  Recreation objectives are based on the type of human use and safety requirements.

considerations 

General

· Consider multi-discipline group planning for proper design, function and management of protective measures where multiple stakeholders impact a design reach. 

· An assessment needs should be considered in sufficient detail to identify the causes contributing to the instability (e.g. watershed alterations resulting in significant changes in discharge or sediment production).  Due to the complexity of such an assessment an interdisciplinary team should be utilized.

· The design for stream corridor improvements requires extensive basic field data, and analysis in order to fit the various elements into a system that will allow the stream to function in a natural state.  Use Technical Note 12 to gather stream corridor information.

· When designing protective measures, consider the changes that may occur in the watershed hydrology and sedimentation over the design life of the measure.

· Maintain or reconnect streams to their floodplains when applicable and feasible.  This will decrease in-channel shear stress during flood events.

· Consider the type of human use and the social and safety aspects when designing the protective measure. Use construction materials, grading practices, vegetation, and other site development elements that enhance aesthetics and maintain or compliment existing landscape uses such as pedestrian paths, climate controls, buffers, etc. Avoid excessive disturbance and compaction of the site during installation and stockpile topsoil to be used for vegetation re-establishment.

· Consider using vegetative species that are native to local ecosystems. Do not use invasive, noxious, or exotic species that could become nuisances. Consider species that have multiple values such as those suited for biomass, wildlife food, wildlife cover, and aesthetics.  Avoid species that may be alternate hosts to disease or undesirable pests.  Species diversity should be considered to avoid loss of function due to species-specific pests. 

· Vegetative measures should be considered on slopes above the elevation where structural measures are required.  Use natural fiber fabric when needed for short-term stabilization rather than grass seeding if possible.

· Livestock exclusion should be considered during establishment of vegetative measures and appropriate grazing practices applied after establishment to maintain plant community integrity.  Wildlife may also need to be controlled during establishment of vegetative measures.  Temporary and local population control methods should be used with caution and within state and local regulations. Contact local ODFW office for guidance and permits.

· Establish stream corridor vegetative components for ecosystem function and stability.  Stream corridors with the appropriate vegetative components on the banks and in the floodplain are key elements in preventing excessive long-term channel migration.

· Measures that promote beneficial sediment deposition and the filtering of sediment, sediment-attached, and dissolved substances should be considered.

· Consider maintaining or improving the habitat value for fish and wildlife, which includes lowering or moderating water temperature, and improving water quality and connectivity to adjacent habitats.

· Consideration should be given to protecting side channel inlets and outlets from erosion.

· Toe rock should be large enough to provide a stable base and graded to provide aquatic habitat.

· Consider maximizing adjacent wetland functions and values with the project design and minimize adverse effects to existing wetland functions and values.

· Measures should be designed to minimize safety hazards to boaters, swimmers, or people using the shoreline or streambank.
· Protective measures should be self-sustaining or require minimum maintenance. 
SPECIAL considerations

If the stream is known to contain species that are listed on the Federal or State Threatened and Endangered Species list, then discussions with Oregon Department of Fish and Wildlife (ODFW) and consultation with U.S.  Fish and Wildlife Service (USFWS) and, if anadromous fish are involved with the National Marine Fisheries Service (NMFS) must occur prior to implementation.  Consultation must also occur with USFWS and/or NMFS if work occurs in streams designated as Critical Habitat (CH) or Essential Fish Habitat (EFH), respectively.  For areas where state listed plant species occur contact ODA.  Timing of instream work will conform to ODFW’s “Oregon Guidelines for Timing of In-Water Work to Protect Fish and Wildlife Resources.”

Permits

Section 404 of the Federal Water Pollution Control Act provides for the U.S. Army Corps of Engineers to regulate the discharge of dredged or fill materials in coastal and inland waters and wetlands.  Generally, a permit is required to discharge dredged or fill material in the Pacific Ocean, estuaries, lakes, rivers, streams, and their associated wetlands.  

The involved landowner or operator should make application for a 404 permit or direct questions as to applicability of the program to a particular job to the Permits Section of District Office of the Army Corps of Engineers.

  Permits 

  Portland District

  U.S. Army Corps of Engineers

  P. O. Box 2946

  Portland, OR  97208

  Phone:  (503) 808-4373

Oregon State Law provides for the Oregon Division of State Lands to regulate the fill and removal of material from any waters of the State of Oregon.  Generally, the law requires that no person or government body shall remove any material from the beds or banks or fill any water of the State without a permit.

The landowner or operator should make application for a permit or direct inquiry for information to:

Oregon Division of State Lands

775 Summer Street N.E.

Salem, OR  97301

Phone:  (503) 378-3805

Both Federal and State permits must be in hand before construction begins.
Safety - Open channels can create a safety hazard.  Appropriate safety features and devices should be installed to protect people and animals from accidents such as falling or drowning.

Other  - Consideration shall be provided to maintain or improve fishery and wildlife habitat, riparian vegetation, landscape features, water quality, mitigation features, equipment travel-ways for operation and maintenance, channel meandering, and channel bottom and bank stability.

Maintenance Access - A travel-way shall be provided on either side of large channels where necessary for use of maintenance equipment to reach center of the channel.  Travel-ways must be adequate for movement and operation of maintenance equipment.  The travel-way may be located adjacent to the channel on a berm or on the spread spoil.  In some places the channel itself may be used as the travel-way.  The travel-way, including access points, must blend into the topography, the landscape, and adjacent land uses.

Plans and specifications

Plans and specifications for streambank and shoreline protection shall be prepared for specific field sites and based on this standard and shall describe the requirements for applying the practice to achieve its intended purpose.

Construction period - On streams where fish passage is a concern, construction of any work within the water portion of the stream shall be limited to periods of the year when fish passage is not occurring.   Oregon Department of Fish and Wildlife provides guidance as to when these periods occur. Instream work shall be performed in accordance with all permit requirements and special requirements listed on the “Construction Requirements Worksheets”.  

Work within channel or banks of streams shall be limited to the work actually needed. Unless otherwise specified, work in the water portion of the stream shall not be performed when fish passage is taking place.

operation and maintenance

An operation and maintenance plan shall be prepared for the owner or others responsible for operating and maintaining the system.  The plan shall provide specific instructions for operating and maintaining the system to insure that it functions properly.  It shall also provide for periodic inspections and prompt repair of damaged components or erosion.
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